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1. Technical Description

%mé&gééisn >V

1.1.1. Technical description and operating instructions
(TO) are intended for studyiﬂz the design and oporating princi-
ple of the CHO-1 type sextant.

1.1.2. xhp teahnical deucription consisia’ ot two acetians.
tuwhnioal deacript&on - nection 1,

aparatinz 1natructionn - seotion 2.

1.2, Purpose

1.2.1. Havigational omextent of CHO-T type with illuminator
is tropicalized and intended for measuring altitudes of celesti-
ul bodies in the sea or on shore as well ag angles between coast-
al objects with the view of determination of observer coordinates.
The sextant may be used on boards the shipe and vesaele of unlimi-

ted areas of navigation.

1.3, Technical Data

1e3.1, Range of angles readings =~ 0 to 140°

1+3.2. Range of angles measurement - O to 120° ,

1.3.3. Instrumental accurscy within angle measuvement
range 0 to 120° - Ign

t.3.4. Limb division value - 1%

1.3.5. Division value of drum scale - 1'

1.3.6, Acouracy of drum scale reading - g

1¢3.7. Correction of sextant within O to 120° range -~ no
more than ¥ 30v,




?f.3,8. Baek%sah betweon sextant worm and frame - mo more
than G”,
.1 3’9 Galileun tnleucope parametersx
masnificntion - 4%, field of sight - 8°
l 3 10. Aatronouicnl telencope parnmoters. ,
masnuicauon - €%, f101d of oight - 4%
143,11, Mase o£ sextant:

less stowage box = 1.5 ks.,“
with stowage box - 4.5 kg
1.3,12, Overall dimensions of osextunt with Galilean teles-
copa, mmi 300x228%1 77, co

1,4, Sextant Components
1.4.1. The sextant comprisec the sextant itoelf, spares,

tools and acccssories and service documenis..

1.4.2. The sextant design compriscs the following compo-
nents (Mg.1): frame 1; light filters 2 of index mirror; index
sirror 3; Galilean telescope 5; plate ¢; handle 7; alidade with
reading -~ arresting device (vernier) 3; 111umihator 9 iiuht
filters 10 of horizen mirror; horizon mirror i1.

1.4.3, Spares, tools and accessorics comprise: mirror,
srench (for opecial nuts of resding - arresting device), wrench
(for mirror position correction), clock sorew driver, screw
driver, astronomical telescope 4 (Fig.1), two diopters, bottle
with lubricating oil, brush, a piece of flannel.

1.4.4, The sextant, spores, tools and nccaasorica‘aa well as

servigs documents are placed in one stowage box,
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.5. Baxtsnt Principle of Operation

Qqn griyclple of angles measurement between objects with
tho hclp of sextant is baged on simultaneous observing those ob-
Jects throush ccxtnnt telescope; one objoct being observed dire-
ctly, tho cthqr = after reflecting from two pirrors. Suppose, it
is ncoelaa:y to determine the angle batwoun objoeto. the light
from which zetn to the observer in two directions A and B (Fig.
- | , ;‘

The beums B from one object get through the tranlpatnnt up=
per half of mirror 2 directly into the telescope 5 or 6, depend-
-ing on that, which of these telescopéa is installed on moxtant.

.. Beams A from the other object get on the index mirror 4 and re~

. Tlooting from it - on the lower amalgamated half or mirror 2

i~ apd then ~:into.the telescope. To ohserve the objects A and B

simultaneously it is necegsary to‘turn ihdez mirror 4 around its
vertical axiz at gome angle. In tﬁe moment of coincidonce of the
two objects images the engle between the objects is equal to fhe
dual angle of wirror 4 turn. The mirror ié rigidly fixed to the
alidade, which turns eround the frame axis and moves along the
toothed sector together with the mirror and the rendins~arreatins.
device.

In momenut of two objects coincidence the sextant limb resd-
ing in grades and ccale reading in minutes will be equal to the

measured angle between the objects.

1.6, Sextant Design
1.6.1, Frame (Fig.1) is the main part of sextant, It is msde



of special alloy and is a toothed sector. The upper surface of
thdnidBtOr arc is the eextent 1imb. The limb surface is provid-
ed with divicions from O to 140°, Each tenth division is number-
ed. Plate 6 is provided on the freme for hendle 7 fixing,

1,6.2. Index mirror 3 is intended for getting the second
object image into the'field of sight of the telescope. The mir-
ror is a rectangular shaped plate of optical glass, The front
plane of this plate is covered with a smooth reflecting layer.

The mirror is arranged in a metal strut and festened in it
by oprings. The strut is provided with an adjuating screw, in-
tended to obtain the perpendicularity of the index mirror to the
limb plane.

1.6.3. The horizon mirror 11 is a plane~parallsel round pla-
te of optical glass. The rear lower half of tho plate is covered
with mirror layer, the upper half is trangparent.

The mirror is arranged in a metal strut and fastoned in it
by springs. The strut is provided with edjusting screw intended
for obtaining the perpendicularity of the mirror to the limb
plane. ‘

1e6.4. Light filters 2‘nnd 10 are sets of coloured glasses
of different optical denaity, intended for weakening the light
flux from bright objects and for eliminating specka. The light
filter glasses are rolled in metal oval mountings and fastened
on the frame with posts. In case of nced one or several light
filters may be introduced simultanecusly.

1,6.5. Alidade with reading-arroetins device (vernier) 8
and index mirror 3 turns around the frame:axis within its sector.




Thereby the index of reading-arresting device moves along the

t limb, allowing to read the acale.

'Af#;acad ihtbrackat 3 of the rending-arresting device (Pig.
3) aro s cuins 4. uorm 5y apring 7 pressing the worm to the sec-
tor teeth and :crew 9 intended for adjunting the worm gearing.
Fastenod outlist of ‘casing 4 are the handle § and drum index 2. -
Put on werm 5 il reading-off drum 1, graduated into 60 divigi-
onsg, Each- titth division is numbered. One complete drum revolu-
tion allows to remove the alidade at 1°. The reading-erresting
device is fixed to alidads with scréwa through holes 8,

1,6.6. The flluminator (Fig.4) is intended for limb and
drum scale reading and comprises bushing 1, lens 2 and bushing
3. The bushing 3 is covered with 1light stuff of temporary acti-
on, which gives out light only after being exposed to lighting
by some outer source of light. It allows to read the gcale in
night time or when it is dark.

The illuminator io fixed to the raading-arroatihg device.
The lens 2 gllowc to read the drum scale with accuracy to tgn,
In case of need the illuminator can be installed above the gex~
tant limh, sbove the drum scale or in inoperative position.

The lens can be r;xed at sharpness by observer's eye.

1.6.7. The astronomical telescope (Pig.5) serves for day
observation and gives real reversed image. The telescope con-
sistes of objective 1 and eyepiece 5 mounted in cylindrical hous-
inga. |

Pixing the eyepiece at sharpness by observer’s eye is pro-
vided by eyepiece moving along housing exis.




the ds.r at “md renectad masoa are brouaht tngﬂher. Put on
the objoctivo honning is bunhins 2 fastcnad with thOﬂl 3 with
strut 6. Screws 3 pormit to adjust tho t1lt of tuoawpa Optical

axis tc the 1imb plano.

1,6.8, Guulean telescope (Pig. 6) ia 1ntendod tor n&xht
observationa and consists of objective 1. hounins 2, oyep:loce 3
and atrut 4, which allowa to ingtell the talaacopo on soxtmt.

At dioptrical setting the eyepiece is replaced throush oye-
piece bend threading, screwed in the telescope houains. '!hn tele~
scope gives the virtual and direct image of objects, o
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2»;0pira$ins Instructions

2.1. Gpncral R ‘

2.1 i. laigtcnnnoo und oycraticn of uoxtunt to bo onrricd
out by s ‘lvd specialists well acquainted uith the d.uisn, ope~
rating p#incipie and maintenance rules of aexttnt. .

2.1 2. It s necessary to follow all the rules of oporati-

on, cgrxywout all items and reconnmndqtiona,,utath in_tpqﬁprtr
sont Iﬁif#ﬁctinma, %o keep the sextant in order and clonniinlun.

2,1.3. In case of any trouble the sextant munt be haadtd in
for repairs.

2. 1 +4. All data on operation, checking and repairs of the
sextant are irtroduced into porreaponding columns of Service
Log. : . s

2,1.5. When removing the gextant from the box hold it by
the frame ribs and the handle. Do not touch the alidsde, tooth
gector and mirrors, ; : ,

2.1.6. The sextant may be put only on the supporting legs.

2.1.,7. If the tooth gector is dirty, clean it with brush
and lubricate with oil entering into spares. ;

2,1.8, While placing the sextapt into the stowage box it ia
necessary to remove the optical telescope and to set the alidade
at 60-70° of limb scale.

2.1.9. Dust is removed from the surfaces of optical compo-
nents with tlannel in order not to damabe the mirror or low-re-
rlection layer,

2,1.10. It is strictly forbidded to diaadhumbii fhowicxtant

11




and use the screw 9 (!ls.)) during operation.

2.2. ‘Preparation to Operation
2,2.1. 20~30 minutes prior to observation the sextant in

¢ box mist be carried out of the premises., The box
44 %0 be opened in order to expose sextant to the environ-
ment f}hporaturc. .

‘é;é;z. The termingls clamping the sextant are to be removed
and turﬁéd; taking the gextant by its frame ribs and handle re-
move it out of the box. ‘

2.2.3. If the gextant is prepared for day observation it is
necessary to take out the sstronomical teleacope, focusing 1t at
eye along the apparent horizon and install it at the aexfont.

2,2.4, If the sextant is prepared for night obgervation it
is necessary to take out the Galilean telescope and after focus-
ing it at stars install it at the sextant,

2.2.5, Prior to operation with sextant in dark time it is
necessary to expose the illuminator. To this purpose it is advi-
gsable to use light sources featuring intensity of light flux
equivalent tb or exceeding that of electric light of 40W at a
distance of 0.5 m during 5 minutes. The brightness of the stuff
luminescence 1is sufficient fqr 40 minutes after exposer.

2.3, Checking of Sextant Technical Condition

2.3.1. After the sextant is prepared for observations one
must check it. Chéekins iskneceaaary a8 accidental shocks, sharp

change of temperaturs and so on distort mutual arrangements of

12




components, and in the angles measurement appears error. Cheoke

ing 1- carried oqut both on board and on the shore as it is du-

oribed undor itom 2.3,2. The sextant error and the backlash be-
treen the worm end the frame are determined not lsss than once

8 year,

Attentfon! To eliminate the backlash, which may appear during
operation, it is recommended to turm the reading
drum only in one dirootion'clockwiao or counterclock-
wise, depending on observer’s practice.

2.3.2, Sequence and Volume of Checking

" What is chocked. Means and methods Technical
of checking requiremcnts
~Lerpendicwlarity of Index Mirror
o _Limb Plane

Ingtall the sextant on & horizontal The mirror must
base (table), the pextant alidade 8 (Pig. be perpendicular
1) set at reading 35-40°, to the limb plane,

Put the diopters on the sextant limb | i.e, the upper
plane in a Tollowing manner: one at mark shears of observ-
0, the other at 120°, Observe the right ed diopters ruat
edge of the index mirror at 30° to its coincide.
plane and moving the alidade within 30=-45¢
range obtain the image of diopter set nt
120° in the index mirror.

Look at the upper shears of diopters
from above in such a woy that the sighted

13
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ia chccked Meunu and methods
e chccking

Technical
requirenents

cular‘tafghs plane of sextant limb, If the

|the other, the index mirror is not perpen~-

plnnqt ot tho dioptcra made a full line,
In tgig 9qgo‘the index mirror is perpendi-

upper odsp of one diopter is higher than

dicular to the limb plane, _
Put the index mirror perpendicular to

ing scrqw of this mirror by wrench until
the upper shears of the diopteré make the
full line.

‘Iglegcope Opticel Axiy %o

Focus the astronomical tolescope
on infinity, install it on sextant and
place the instrument on a fixed base, from
which 1t is possible -to observe distant
objects,

Put the diopters on the limb near 0
and 140°¢ rgapectivcly in such a way that
the 1in§ connecting their centers is appro-

serve some romote objeot by upper shears
of diopters.

the eoxfnnt limdb plane turning the adjust=

lescope mat be pa-

ximately parallel to the-telesQOpg. Now obe- .

The anstronomical te-

rallel to limb plane,
i.e. the obgerved ob~
Ject must be in the
center of diaphragm

14



: cﬁgékﬁé; ﬁoanq;and method
~ of checking

Technical
requirements

Te height of the ﬁioﬁtnri ii’thc sa-
me, that s why the eighting beanm is pa-
rallel to the 1;mb plane,

Observe the same objoot through the
telescope not replacing the sextant,

If the observed object is not in the
center of the diaphragm grid, the paralle-
liom of the telescope axis is distorted.
The parallelism of limb plane optical axis
nust be obtained Ly means of adjusting
gsorews 3 (Pig.5) of the telescope strut.

Put the diopters into the gtowage box

after the above operation.

The parallelism of Galilean telescope|’

optical axis ias not checked.
to Limb Rlane

Set the alidade on reading close to
0° and then obsgerve the astre (the sun,
the moon or atar) coinciding the twice re-
flocted with the directly vieible imegess
by turning the reading drum,

If the images are mot coincided, 4.e,
one imnge does not overlap the other, §hc
mirror perﬁcndicularity is distorted.

The mirror mist be
perpendicular to

1imb plane, 1.6, the|
twice reflected and

directly visible

images of the astre |
mat be tuliy coin=

cided.

15




&% is checked. Neans and method Technical
cf chockins o ’rcqniremcntq

1ot9 coincidence of thc
astre” turuinu the adjnating Bcrows of ‘the
horizén“mirror at the rear side of 1ts
'frmtﬁﬁ by anm of a wrench for correct-
'1ngfdt“ﬁirrarfyoaitiop. ‘

' Index Error
m

1. Doterninntion of the index error at
the !un.

Set the alidade on reading cloee to Of |
direct the telascobe to the sun teking the k o
telescope in a vertical position. Theh, Mirrors mst be pe-
turning the micéometer'acrcw get the cdges krgllol cach other
of the directly visible and the twice re-
flected images come into contact and take
the limb reading (M1). Now move the twice
reflected image of the sun across the di-
rectly visible one and get the opposite
edges of these images.comb into cdntact.
Take the gsecond limb reading (u Y. After ‘
that calculate the difference between
these readings, it will be equal to four
visible angular radii of the sun

4o M, - 1y

Take the precise value of the sun ra-

[dius Ry with respect to the date from the

16




lﬁit in chookod. Means and mnthoda
y ,’ﬁ of checking

,Tbchnical
requirements

“ the uliu 4&@ get from observations. if

Nautiaal Almanac (Nl) and multiply these
values hy 4, comparo tho valus 4Ry with

the azr

of tho sun is less than the double error

ercnco between the angular radid

of sextant readings (4Ry ~4RO =0.4) the

observation was carried out rather correctt

ly. If not, observationa should be carried
out once more. After that determine the
mean reading Ms % (M, +}M,) which corres-
ponds to coincidence of centers of the di-
rectly visible and the reflected images of
the sun and then caloulate the index error
i = 360° - M
2, Determination of the index error at the
star, remotc object and the visiBlo ho~
rizon.

Set the alidade on reading clogse to
0° and direct the sextant telescope to one
of the mentioned objects. Then, tuining
the micrometer acrew, coincide the twice
reflected and the directly visible images
of the object. Take reading Mi on seéxtant
limb and calculate the index error

i = 360° - M4

17
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hecked, Means and methods
. of checking

Technical

Plncc tho eoxtnnt with the aotronomi-‘
cal toloacopo on the fixed base and find ,
the obaoct for observation. Coincide the
directly vigible and the twice reflected

dence is ptrformod two timoa by turning
the drum firgt in one direction, then in

the other. reading being written each time.

60 and 120°,

Calculate the difference betwoen the
first and the gecond readingskthuo finding
the value of the backlesh between the worm
and the frame in the scctor of each four
points. Put down the mean dats into the
sextant service logf

Regulating of backlash is carried out
orly in nautical chambers, navigating lofts
or at manufacturing plants.

Correction of Sextant

(it is dctorminod only in nautical cham-‘
bers, navigating lofts or at munuracturins
plants).

Bi¢kiilh'bctﬁecn Worts and Sextant Prame |

images of the object. The mentioned coinci-‘

Observations must be carried out at 0, 45,"

requirements

The backldﬂh bctweén

the worm and the

‘ framb of éextant

must be no more than

0”‘

18




What is checked, Moans and methods |  Technical
of checking ruguiromonta

'Plupq the sextant on a high accura- | Correction of sextant]
cy instrumsnt for gextant checking. De~ migt not exceed
termine the correction for O to 120° angld f3o",
es in sach 5° and put the obtained values
in the sextant service log.

Corrections for intermediate read-

ings are determined by interpolition.

2.4, Storage and transportation Rules

2.4.1. The sextant is stored and transported only in a
gtowage box,

2.4.2. After operation clean the toothed sector with brist-
le brush and slightly lubricate it with lubricating oil entering
into spares.

2,4.3, Set the light filters of index and horizon mirrors
in operating position and the alidade at 60°-70° reading of
limb., Place the sextant into the stowage box so that the sup-
porting legs of the sextant were in the nests, thin fasten the
sextant with terminals,

2.4.4, Close the cover without efforts. If something pre-
vents closing, eliminate it.and.close the cover once more. By
no means use efforts when closing the cover.

2.4.5, Store the sextant in a stowage box in premises with
relative humidity not exceeding 70% at temperature of 20i5°C, |
There should be no acid vapours in the premises.




2,4.6. The sextent is transported from one object to ano-

ther only in a stowage box.

20
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Fig.1. General View of Sextant

1-frame; 2-1ight filters of index mirror; 3-index mirror; 4-ast-
ronomical telescope; 5-Galilean telescope; 6-plate; T-handle;
8-alidade with reading-arrasfing device (vernier); 9-illuminator;
10-1ight filters of horizon mirror; 11-horizon mirror.

21
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Fig.3. Reading-Arresting Device (Vernier)

1-reading=-off drum; 2-drum index; J-bracket; 4-casing; S5-worm;
f-handle; 7-spring; 8-holes for fastening; 9-screw.

23




Fig.4, Nluminator
1-bushing; 2~lens; 3=bushing,
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Fig.6 Galilean Telescope
1-objective; 2-housing; 3-eyepiece;
4-strut.
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