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ATTENTION!

The telescope forms an inverled image like
any astronemical instrument does.

The direct observations of the Sun are per-
milted only with the use of a black light filter.

GENERAL DIRECTIONS

Teleseope TAJ-M (hereinafter in the
text referred to as “telescope™) is de-
signed for wisuwal observations of the
celestial objects and phenomena which
take place there,

The telescope can be used for indi-
vidual observations by amateur astro-
nomers and in astronomical eireles.

The lelescape can operate normally
at the ambient temperature from 30 io
minus 30°C and relative humidity of
maximum 80 per cent when it iz fine,

When buying ihe telescope one should
pay atlention o the package sajety
ensured by the seal of the manufactu-
ring plant. Ajter unsealing the case one
should check whether the telescope
zerial number is in compliance with the
number shown in the service manual
as well as whether the complete sel is
in compliance with the list of enclosure
which is awvailable inside the case.

Prior to using the lelescope ane
should pet acquainted with the present
service manual,
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SPECIFICATIONS

Diameter of the primary mirror,

fmam B0

Relative aperture I 16,58
Foeal  length of the primary

Mireor, mim 225
Resalulion, ...° 185
Limiting magnoilude

Visible changeahle magnifi-
Angle of field of view at mag-

nification:

20 A 2% g
35 1224
] 2R’
139 ol

Vigible magnitication of the fin

dersenpe

¥ Tleld of view ol Lhe

T i

Angle

finderacope,

Range of the slow-mation cont-

rol relative to hoth axes, .° k5.6

Minimam  distance of shserva-

tian, m &0

Overall  dimensions, mm,

maxinem,
length 530
width 500
height [, 400

Masz  of the telescope, kg,

102 XA 12

x5 35;
cation of the oplical svsiem 06.8; 139
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STANDARD EQUIPMENT

Designation Martie Qty
3807005 Telescope 1
£.923 459 Evepiece of F=2i mm 1
6,126,112 Support 3
G267 062 Hinge |
6452 08T Tube I
B.O&T. 100 Poast 1

Changeable parts
5923 458 Evepiece of F=156 mm 1
5932.531 Barlow lens 1
5040 608 Yellow light Tiller i
-1 Blaclk light filter 1
-2 Blue light fller 1
.03 Red light filter |
6.434.279 Monnt 1
Accessories
6.3095.006 Wreneh I
G.057.207 Cap |
-l Cap-diaphragm [
2037208 Cap 1
f.890.020-08 Serewdriver 1
Brush 1
Market Containers
4161 856 Case 1
Serviee Documents
3E07010 P2 Service manual 1

TELESCOPE DESIGN
AND PRINCIPLE OF OPERATION

4.1. TELESCOPE DESIGN

The telescope consists of the follo-
wing units: a lelescope tube, universal
mounting, post with three supports,
hinge.

Tube 1 (Fig. 1) is the basic part of
the telescope where the following opii-
cal pieces are mounted: a primary
spherical mirror, plane diagonal mirror,
findenseope combined with a focusing
mechanism. Eyepieces and Barlow lens
are inserted in the focusing mechanism.

The primary mirror (Fig. Z)
iz placed in the cell and can be adjusted
with the help of serews | and 2 if neces-
sary.

The diagonal mirror (Fig. 3)
is mounted on the bracket and can be
adjusted with the use of screws 1 and 2
if necessary.

The inlet of the tube is to be covered
with cap 7 (Fig. 6) afier openation.

Finderscope 2 (Fig. 1) operates
iopether with eyepiece 3 and is compo-
sed of an objective and diagonal mir-
ror 6 (Fig. 4).
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Fig. 2. Primary Mirror in the Cell
For setting the hest image sharpness
the focusing mount {ogether with the
evepiece inserted in it moves along the

optical axis by thread.

The seals are positioned on the cell
al the primary mirpor and secured by

means of screws 1 and 2 (Fig. 2).

Fig. & Magonal Mirror

Universal mounting 4 (Fig. |} can
be used as an altazimuth or equatorial
mounting. It is possible to set the
telescope to the latitude of the obser-
ver's site with the help of hinge 8 of
lhe scale of latitudes.

Brackel 10 embodies a counlerweight
which is moved with the help of hand-
wheel 11 alter unscrewing it

The mounting head is provided with
the polar axis and declination axis.
Both axesz have lock sorews 9 which
iz the axes in position and two screws
7 of slow motion which make il possible
to correet somewhat the tube position
as well as to track the diurnal rotation
of the «celestial objects by moving
smacthly the telescope and following
the object in the range of +=5.5%

Post 5 is composed of iwo pipes
which are connected by thread, Owing
to this fact the telescope can be moun-
ted for a floor or desk varfant of use
Three supports 6 are fastened {o the
post,

4.2. PRINCIPLE OF OPERATION

The principle of openation lies in the
fact that the primary mirror of the te-
lescope  forms 4he magnified object
images which are viewed through the
evepiece,

4.3, OPTICAL TRAIN

The telescope is provided with the
Newton optical system (Fig. 4). The
beam of rays enters the tube, falls on
primary spherical mirror 1 and, aFer
reflecting from it, forms a cone of rays




which reflects at 90° from plane tiago
nal mirror 2 and pets in eyepiece 3.
By putting the eyepioce of F=25 mm
in the focusing mount one oblains mag-
nification of *208; when inserting
Kellner's eyepiece of F=15 mm, one
obtains magnification of *35; when set-
ting the Barlow lens and Kellner's
eyepiece of F=15 mm, one oblains
magnification of *968; when placing
the Barlow lens, a cell and Kellner's
eyepiece of F=15 mm in the focusing

mount, one obtains magnification of
£139 (see Fig. 5},

When the objecis are to be searched
with the help of the finderscope, the
latter is moved into its pipe, after poin-
ting the findersoope is dnawn out of its
pipe and one observes the images for-
med with the aid of the primary mirror,

When observing phenomena on the
Sun in the telescope, one should use
cap-diaphragm 6 (Fig. 6) and a hlack
light filter which is put on the eyepiece.

Fig. 4. Optical Train »f Telescope
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ORDER OF OPERATION

5.1. TELESCOPE ASSEMBLING

Prior to assembling clean the units
and parts jrom the slushing compound
of the manufacturing plant.

Assemble the telescope as follows.

Remove three supporis and the post
from the case. Attach three supports to
the lower end of the post by means of
vaptive screws through three holes
available on the lower end of the post.
Screw the hinge on the upper end of
the post, then install the mounting.
Take oul the telescope tube and insert
it in the bracket. Check the operation
of lock screws 9 (Fig. 1) of both axes.
After fixing the axes in posilion check
the aperation of screws 7 of slow mo-
tion along both axes.

Set the polar axis by inclination of

70

the mounting by the scale of latitudes.
To perform this unsecrew a cap on
hinge 8 (Fig. 1) with the use of wrench
8 (Fig. 6), untighlen a nut and incline
the axis to the latilude of the observer's
site and point it to the celestial pole
{Polaris). Then tighten the nut again,
screw in  the ocap. When observing
earthly wbjecls and searching comets,
it is better to set the polar axis verti-
cally. Insert the evepiece or the eyepiece
with the Barlow lens in the focusing
k.

The image quality can be checked
only out of doors by sufficiently remote
objects.

5.2. OPERATION WITH TELESCOPE

Prior to observing at night it is
requirad io train in operation with the
telesoope in the day time using the local
objects. First wse low magnifications
without using the Barlow lens, then

the magnification can be increased by
using the Barlow lens,

Fig, 6. Tools and Accessories:

| —eyepicee of F=15 mm;
6 — cap-diaphragm; 7 —

2 — Barlow lens;
cap; # — wrench; 9

3 —light fillers, 4 —mounl; 5—cap;
- brussh; 10 — serewdriver
o
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Low magniiications are u=ed when a
large feld of view is required. Usually
it occurs in cbservations of star eclus-
ters, nebulae, comets, the Sun and the
Moo,

One should keep in mind that in
observations of the looal objecls in the
day time the image quality is dislorted
very much with haze or currents of
warm air, therefore one has io use only
low magniflications. :

The ielescope mimror is  sensitive
very much to the sharp fluctuations of
tetnperature, therefore in winter aller
putting the lelescope out of doors keep
it for 1I0—15 minutes idle in order 1o
make the mirror  acquire the ambient
temperature, then observations are
parried out. But in observations out of
doors the great disturbance of atmosp-
here may take place al night, that leads
to bad images of the celestial objects.
It is quite possible that at those nights
the ohservations of the fine delails of
the planets and the Moon are unsucces
sl

The sheervations in the oold seasons
through the window of the room make
sense if the temperaiure in the room
and the ambient tlemperature out of
doors do not differ in more than 2—3
degrees, otherwise the warm air coming
out of the window deteriorates the ima-
ges 50 that the ohservations are impos-
sible whalsoever.

Far qualitative observations the teles-
cope  should be installed on an even
site to avoid vibration, sharp impacts
{pushes). Best of all it is a concrete
section of 1.5 15 m size. After poin-
ting the polar axis to the celestial pole
the posilion of lhree supports of the
telescope post should be marked on this
site, 1t is enough to mwunt the teles-
cope out of doors  according to the
marks cn the concrete.
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MAINTENANCE

For faultless operation the lelescope
should be kept in cleanness and pro-
tected against mechanical damage.
The metal surfaces of the lelescope are
periodically dusted by using clean soit
napkins, then wiped with a napkin
impregnated  with acidless  wvaseline,
after thal they are wiped with a dry
napkin,

The aluminized mirror requires parti-
cular care, The accumulated dust is
remaved only  with the use of a snft
brush or colton wool tampon. Cleaning
should be carried oul without excessive
efforl to avoid formation of thin serat-
chies on the mirmor surface which deie-
rinrates the image. I some fal spots
are found on the mirrors, never wipe
them, In this case the mirrors are to be
washed. The primary mirror (Fig. 2)
is taken out of the tube after undoing
the screws which fix the cell to the
tube. Without removing the mirror from
the cell, the mirror surface is wetled
considenably with pure aleohol with the
help of a cotlon wool lampan, then wi-
ped without excessive effort, then the
mirror is put wunder a stream of pure
water and dried. The drops of water are
removed with a blotier by touching
them slightly with a blotter corner. The
diaganal mirror is cleaned in the same
way. Ajter cleaning the mirrors are pit
in their places.

The evepiece lenses are given an anti-
reflection coating. The lenses are wiped
with a drv linen napkin. The fai spots
are remaved with a colton wool piece




impregnated with aleohol.

One should dismantle the optics only
in case of necessity.

In non-operaling  position  the ieles-
cope tube must be covered with the maps
from both ends,

Two interperpendicular axes of the
mounting head should be regularly
Iubricated with vaseline oil once in two
years., All screws used in the telescope
are secured with budvaraphenolic adhbe-
sive Bd-4. In order to undo the serew
one should use a drop of alechal,

—

POSSIBLE DERANGEMENTS
AND METHODS OF THEIR
ELIMINATION

When manufacturing the telescope a*
the plant, the optical pieces are care-
fully set {adjusted) relative to each
other. However in the process of trans
portation or in case of great impacts
the optical pieces may be displaced
{the adjusiment is disturbed). In this
case it is required to readjust the teles
oope, Before this operation one should
remove the evepioce from the evepiece
pipe, push out the findenscope and
check whether the mirrors are displa
ced from the given places. For {his
purpose it is necessary to look through
the eyepiece pipe. If the telescope is
adjusted, the plane diagonal mirror
must be concentric relative to 1he brim
of the focusing mount. The refleclion
of the primary mirror in the diagonal
one must be eoncenirie as well. The rei-

lection of the diagonal mirror logether
with the post is visible in the primary
mirror. This reflection must be at the
centre of the primary mirror. 1§ the ref-
lection is displaced, adjustment is re-
quired. In adjustment it is required io
correct the position of the diagonal or
primary mirror. If the image of the
primary mirror in the diagenal one is
non-concentric, it is necessary to chan-
ge the position of the diagonal mirror.
Far lhis purpose one undoes screw 2
of the cell of the diagonal minrar
(Fig. 3} and, operating with one of
three serews 1, brings the reflection of
the primary mirror in the diagonal one
to the cenire of the diagonal mirror,

If the position of the primary mirror
is disturbed, the reflection of the diago
nal mirror together with the post is
zeen not at the centre. In this case one
undoes screws 2 of the cell of the pri
mary mirror and, by operating with
three sorews 1 (Fig. 2) sets the prima
ry mirror so that the reflection of the
diagonal mirror in it is the
centre (bhecomes concentrie). After sel
ting the mirror in the correct position,
one fixes the cell in position by means
ol screws 2, The telescope adjustment
requires and  knowledpe and
should be carried out only in case of
emergency, when it is clear that the
lelescope is misadjusted.

foeind ad

Care

[i the observations at high magnifi-
cations are difficult due to the unsharp
image of the star, it may be caused by
great  disturbance of atmosphere. The
lelescope  should be  pointed 1o the
zenith  and one observes the stars in
this case. If they are sharply seen, the
observations should be carried out at
more calm nights,
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per cent at Lhe ambient temperature

from 5 to 40°C.
The impacts and sharp shaking

should be avoided.

RULES OF STORAGE

1t is forhidden o store the lelescope

logether  wilh soids, alkalies, matters

I+ is recommended practice o slore ; ] : g
which liberate moisture or chemically-

ihe telescope in the
with relative humidit

Telescope TAJI-M, serial No. .

10494

TeecHorn

heated premises

y of maximum

80 active gases and vapours.

9. ACCEPTANCE CERTIFICATE
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