
HERBERT KREITEL
Feinmechanische Werkstätten
Vertrieb und fachmännische Reparatur

von Vermessungsinstrumenten
Fabrikation von Sonderzubehör

Taunusstraße 30
53119 Bonn

Germany
Tel. +49 (0) 2 28 65 47 60
Fax +49 (0) 2 28 69 74 93

www.kreitel-vermessungsgeraete.de
info@kreitel-vermessungsgeraete.de



www.kreitel-vermessungsgeraete.de



l. Appllcatlotr . 2. Equlpment

1. APPLICATION

The stor mop is the simplest meons for seeking ond determinir.lg stors or constello[iot'is.

Eoch stor mop is, however, volid for o certoin geogrophic lotitude cr, deperrding on the

degree cf occurocy required, fcr o smoller or wider ronge of geogrophic latitudes cirly.

The stor [inder is o meons opplicoble in every geogrophic lotitude * both irr the

northerrr ond in the southei-n liemisphere of our eorth. Aport from representing the

ostrcrromic coordinote systems in o three-dimensionol orrd iilustrotive monner it oiso

shows their mothemoticol correlotions for ony observotionol ploce on eor1h. lts stor

detector oliows bath tc fitrd out the nome oF on unknolvn slot'observed ond to pre-set

o meosuring instrument (sextorrt, composs, theodoiite) tor secrching for o stellor body.

Besicles this, o three-dimensionol illustrotion of the doily circulotion of the fixed stqrs

visible in ony gecgrophic lotitucie, the differences in the orbit of the sun during the

fout seoscrrs, the times of rising orrd setting of the constellotions shown on the stor

globe, times orrd heights o{ culminotion os well os ollrer imporlont doto o{ the orbits

cf stellor bodies is possibre.

2. EQUIPMENT

1 stor finder
1 corrying bcx
2 odjusting pins

1 box key
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3. liechnlcal data

STAR GLOBE

diometer 170 mm

nalactinl a^ndi^r

scole intervol of groduotion in
scole intervol of groduotiorr in

deg rees

uours
1'
5 min

celesiiolmeridiorr scoleintervol l'

eciiptic
scole intervol of groduotion
scoie intervnl of nreduotion

in degrees
in dotes

1'
1 doy

onqulor distonce of meridions 15'(1 h)

ongulor distonce of oltitude circle 10'

BASE FRAME

horizontol circle, dio meter
scole intervol of groduotion
scole intervol of groduoticrr

in degrees
in hours

1-/4 mm

1'
10 min

verticol circle. diometer
scole intervol of groduotion in degrees (0" to 901

'l 88 mm

1'

DIMENSIONS

stor finder, diometer
hei g ht

214 mm

210 mm

box 260x260 x 235 mm

weight sior Finder

box
2,2 kg

2,5 kg

www.kreitel-vermessungsgeraete.de



4. Descrlptlon of the starflnder

Figure I : STAR FINDER, f uil-view illustrotion

nn tha <tnr alohp

1 celestiol equotor
2 elevotion circles (horizorrtol circles)
3 celestiol meridion with degree scole
4 hour circles (circles of declinotion)
5 ecliptic

support

7 tripod
6 boll beoring for the stor globe
t horizontol circle
9o ozimuth scole (meridion scole)
9b hour scole
10 verticol semicircle (elevotion circle)

with degree scole
11 pole holder
12 knurled screw for the clomping of the

pole holder on the verticol semicircle
13 knurled screw for the clomping of the

centering pin
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Figure 2: Sectiorr of the stor mop of the sior globe

12341b

5d 55b 5c 6 5a 1a

1 celestiol equotor 5o first point of Aries or vernol equinox

1o hour scole 5b triongulor indices for the demorcotion

1b degree scole of the zodiocol signs

2 elevoiion circles (horizontol circles) 5c dote scole

3 celestiol meridion with degree scole 5d degree scole

4 hour circles (circles of declinotion) 6 stor signotures

5 ecliotic
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The stor finder consists of the stor globe with the bose frorne ond the verticol circle
with stor detector ond pole holder, resp.

4, 1, The stor globe beors the stor mop wiih the fixed stors qiter the equinox of 1950 irrdicsted
in the Nouticol Yeqr Book oI the Morine Hydrogrophic Service of the GDR. The position
of the stellor bodies is cortogrophicolly correctly reproduced ond olso contoins sorne

weoker stors for complementing the constellotions ond focilitoting the discovery of
certoin stellor bodies in the sky. Furthermore, the stor mop comprises o toble of
signotures for the stellor mognitudes ond {or the vorioble stors. lt is co,,'ered witlr o

network of hour or verticol circles (4) ond oltitude or horizontol circles (2). The hour-
circles, extending over the north ond south pole, hove o scole intervol of 15'(1 hour).
The oltitude circles, whose biggest one is the equotor, spreod in o north-south distonce
of 10'.

Three especiolly tro:ed greot circles ore the following:
the celestiol equotor
the celestiql meridion
the ecliptic

The celestiol equctor (1) is the greot circle hoving every-where the some distonce from

the north ond south pole (90'). lt is groduoted in hours from 0h to 24h in scole intervols

of 5minutes (1o) ond in degrees from 0'to 360" in scole intervols of 1'(1b). The

groduotion storts in the first point of Aries or vernol pcint f (5o) ond continues in the

onti-clockwise direction. By request of certoin experts, on odciitionol groduotion from

0" to 180'in the opposite direction wos ottoched'

The celestiol rneridiqn (3) is perpendiculqr to the equotor in the vernol point f ond.

the outumnol point (Q). lt is groduoted from 0'to 90'in scole intervols of 'l'(3) on

both sides of the equotor to the north ond the south pole'

The ecliptic (5) represents the opporent orbit of the sun. lt is o greot circle which is

irrclined bv 2327'with respect to the equotor ond intersects it in the vernol o,rd the

outumnol points. The upper side of the ecliptic beors o groduotion in dotes (5c).

Triongulor morks (5b) for demorcoting the 12 zodiocol signs ore provided in eqtrol

distonces. The'lower side hos - stoding from the first point of Aries - o groduotion
(5d) thot proceeds from left to right like the dote groduotion.

4. 2. The bose frome consists of the tripod (7) for supporting the globe, ond of the horizontol

circle (9) which represents the reol horizon ond is equipped with on ozimuth groduotion
(9o) ond on hour groduotion (9b) in the clockwise direction. The ozimuth groduotion

hos o scole intervol o{ 1', the hour groduotion one of 10 minutes.

(1)

(3)
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Clsssified into cordinol points,

0o : 0h represents the north,
90" : 6h represents ihe eost,

1 80o : 1 2h represents the south, ond
270o : 18h represents the west

on the groduoiions of the horizontol circle.

The verticsl semicircle or oliitude circle (10) is rototobly mounted on the horizontol

circle, the former olso hoving o groduotion from 0'to 90'.
For setting the geogrophic iotitude., q of the observotionol ploce ond/or the lotitude
of the stellor body, o slidoble polehölder (1 1) is fixed on the verticol semicircle.
The spring-looded centring pin of the pole holder olso serves os o stor detector. Pole

holder ond centring pin moy be clomped by o knurled screw (12 ond 13) eoch.

The globe rests, polydimensionolly rototoble, ot 3 points on o boll beoring (8).

. Remork

Becouse of the thickness of the locoting pin (2 mm), the oltitude circle (10) is set on

the horizontal circle (9) with o distonce of 1 mm from the dividing edge of the oltitude
circle, ond the doto ore reod on the horizontol circle with o stqr distonce of 1 mm obove

the upper edge of the horizontol circle.

6
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S.Handllng

5. 1. GENERAL

5.1.1. Setting the stor globe occording to the observotionol ploce

When your observotionol ploce is situoted in the north, then the north oole of the stor
globe must coincide with the zero of the horizontal circle. When vour observotionol
ploce is in the south, then the some crpplies to the south pole.

To begin with, set the rototoble verticol semicircle with respect to the north-south
directior-r in such o woy thot its groduotion is qbove 0" (north) of the horizontol circle.
As the pole lotitude is equol to the geogrophic lotitude q of the observotionol ploce,
shift the pole holder on the verticol semicircle so thot its index mork coincides with
the respective lqtitude q, ond fix it in this position (knurled screw 12).

When setting the north (south) lotitude e, turn the stor globe with the effect thot the
north (south) pole is lifted in such o woy thot the spring-looded iocoting pin of the
pole holder moy be pressed into the pole bore ond clomped with the knurled screw (13).

5.1.2. Doily revolution of the storry sky visible from the observotionol ploce

When turning the stor globe set occörding to item 5.1.1. irr the eost-west direction, the;
one gets - corrsidered from the centre of the boll * on exoct imoge of the doily
revolution of the storry sky obove the horizon (9) ot the observotionol ploce.

A stellor body rises when it becomes visible obove the eostern holf of tlre horizon
during this rototion; it sets when it disoppeors below the western holf of the horizon.

The time ci rising ond setting coincides with the hour reoding on the hour groduotion
(9b) of the horizon (9).

5'1.3' Three'dimensioncl representotion of the solor orbit in the chonEe of the seosons

Morking the sun's position on the ecliptic for o certoin dote, one moy, occording to
item 5.1.2., wotch the doily sun's orbit for the geogrophic lotitude set.

For determining the solor loiitude ot noon, turn the stor globe until the solor position
morking reoch'es the undivided southern holf of the oltitude circle. Hoving loosened the
knurled screws (12) ond (13), turn the divided northern holf of the oltitude circle to 12h,
or 180", of the horizontol circle without chonging the position of the stor globe, set the
locoting pin by shifting the stor detector to the solor position morked, ond recd the
solor lotitude on the lotitude circle from the index mork of the stor detector.

Acccrdingly, the solor lotitude moy olso be opproximotely determined for ony o[her
time of the dov.
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Exornplet: A:54'N June 2'l

3.24

20.30

-F eo"

De:ember 21

8.40

15.24

+ 14'

5Unr|Se

sunset
solor lotitude ot noon

lrr the some woy, the diiferent solor orcs in extreme geogrophic lotitudes moy be

illustroted,

Excmple 2:

Singopcure A: 2" N
sunrise
sunset

lune zt
4.30

19.30

December 21

7.30
16.30

solorlotitude ot noonJ- 1 1 1"

Leningrod A - 60' N iune 21 December 21

sunrise 2.2A 9.10

sunset 21 .3A 14.44

solorlotitude ot rroonf 53' + 8'

Murmcnsk q:69'N June 21 December 21

sunrrse Sun remoins in his Sun remoins in his

sunset deepest position ot highest position ot
24h bv opprox. 2' 12h below the hori-
obove the horizon zon (polor night)
(polor summer)

solor lotitude ot nconf 45'

Renlork:

Becouse of the smcll scole of the sior mop, the obove times ore covered with on

overoge uncertointy of -F 20 minutes,

I
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5.1.4. Determinotion of the Greenwich Meon Time (G.M.T.I from the stondqrd time (5,T,)

The working out of the procticol exomples wos bosed on the Greenwich hour ongle
introduced in the Nouticol Yeor Book of the GDR on Jonuory 1, 1953. AII volues were

expressed in degrees so thot conversions from length into time units ore not necessory
ony ron9er.

As, for procticol reosons, coherent economic oreos of the eorth ore treoted os unitory
time zones, the conversion of the respective stondorcj times (S.T.) into o Greenurich
Meon Time or universol time (U.T,) is necessory.

The geogrophic longitude of the observctionol ploce (X,) is known. Observing occording
to the stondord iime (S.T.), one founds the Greenwich Meon Time (G"M.T.) on ecstern
longitude by subtrocting the time difference (T.D.) from the S.T.; ond on western
longitude by odding the time difference to the S.T.

Exon'rple 3:

Observed on
ST, of observotion
Time diFference T.D.

Ä - 35o 'l 2' eost ot
-: 6h 30m

: -2h 00m

G.M.T. of observotion

Exarnple 4:

Observed on
ST. of observotion
Time difference T.D.

lr : 14o 27' west ot
:: 19h 20m

- +1h 00m

- T.D. eost

f T,D, west

G.M.T. of observotion - 20h 20n
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5.1.5, Determinotion of the locol hour ongle of the first point of Aries or vernol point
(L.H.A.1l )

According to the Greenwich Meon fime, find the Greenwich hour ongle of the first
point of Aries or vernol point(G.H.A. flfor the doy of observotion in the Nouticol

Yeor Book.

The following known relotion is volid:
Locol hour ongle of the vernol point
: Greenwich hour ongle J- eostern lorrgitude of the observotionol ploce
: Greenwich hour ongle - western longitude of the observotionol ploce

--1- Ä eost
L.H.A.T :G.H.A. ^l _ Ä west

Exornple 5:

Observed on Jonuory 12,1953
ot s.T. : 6h 3Om on a : 54' N ond l, : 35" 12'0
Determine the locol hour orrgle lf ?

S.T. of observotion
Time difference T.D. between S.T. ond G'M.T.

G.M.T. of observotion on Jonuory 12, 1953

- 6h 30-

- -2h 00m

- 4h 30m

For Jonuory 12,1953, one finds in the Nouticol Yeor Book 1953:

G.H.A.lf for 4h G.M"T.
for 30.

G.H,A.T for 4h 30m G.M.T.
eostern longitude 1, eost

L.H.A.T for 4h 30m G.M.T.

10

171" 21.3'
:+ 7" 31 .3'

178 52.6'
: + 35. 12.0'

214' 4.6'
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Exornple 6:

Observed on Jonuory 12, 1953

ot 5.T. : 19h 2On on Q : 54. N o"d )" : 14.27'w
Determine the locol hour orrgie ^f ?

). l. ot observot|on
Time difference T.D. between S.T. ond

G.M,T. of observotion on Jonuory 12, 1953

: 19h 20n
G.M.T. :+1h 00m

: 20h 20n

:-t4- zlv

For Jonuory 12, 1953, orre finds in the Nouticol Yeqr Book 1953:

C.H A.T for 20h G.M.T.
1o'. 26m (toble)

G.H.A.'| for 20h 20. G.M.T.
western Iongitude I west

L.H.A.^f for 20h 20- G.M.T. 42" 34.5'

5. 2. Determinotion of the nome of q stor the ozimuth ond oltitude of
whidr were meosured

The geogrophic longitude ond oltitude of the observotionoi ploce ore opproximoiely
known ond con, i{ need be, exoctly enough be reod from o topogrophic mop. Altiiude
ond ozimuth oi'the unknown stellor body were meosured.

The oltitude con be.meosured with o clinometer, o box compcss suitoble for inciinotion
meosurements or, of course, with o theodolite; the ozimuth (from north over eost) con
be meqsured with o normol prismotic or sports composs, o box composs or o theodolite,

5.2.1. Seiting o{ the stor globe with respect to the geogrophic lotitude of the observotionol
ploce occording to item 5.1.1.

l1
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5.2.2. Setting of the locol hour ongle colculoted occording to item 5,1.5,

Turn the stor globe oround the oxis of the celestiol sphere (pole holder remoins
engoged) until ihe rrumber of the celestiol equotor, indicoted in degrees ond colculoted
os L.H.A.f coincides with the verticoi semicircle (undivided southern hoif). For setting,
use the continuous numbering from 0" to 360' on the celesiiol equotor. Now you hove
on exoct mirror imoge of the celestiol sphere on the stor finder ot the time ond for the
oloce o{ observqtion.

5.2.3. Seorching for the observed stellor body on the stor globe

After loosening the k;rurled screw (13), the spring-looded locoting pin reieoses the
pole bore, ond the verticol semicircle moy be turned on the bose frome without chonging
the position of the stor globe relotive to the horizontol circle.

Set the divided side of the verticol semicircle to the observed ozimuth on the groduotion
of the horizontol circle ond the pole holder to the observed oltitude. Reod the nome
of the respective unknowrr stellor body from below the locoting pin,

Exomple 7:

Approxi moted observotionol ploce
stondord time of observqtion

observotion: o) oltrtude : 43'
b) oltitude: 17'

g : 50o 54, N, ^ 
: 13o 20' 0

S.T. : 21n 25m on Jonuory 10,1953

ozimuth:'l 55"

ozimuth : 28'

S.T. of observotion
time difference between T.D. snd G.M.T

21h 25n
th 00-

G.M.T. of observotion on Jonuory 10, 1953

C.H.A.'f for 20t' G.M.T.
Ior 25n

(Nouticol Yeor Book)
t/+nhloc a{ +he

Nouticol Yeor Book)

20h 25n
50' 2.4'

+ 6" 16.0'

12
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G.H.A.T for 20h 25. G.M.T.
eostern longitude

560 18.4'

* rs' 20.0'

L.H.A.T for ploce ond time of observotion

stellor body observod o) Beteigeuze

stellor body observod b) Benetnosch

Exomple 8:

Approximoted observotionol ploce
storrdord time of observotion

observotior-r: o) oltitude :25.5
b) oltitude : 25"

?:38"45'N, i:29o32'W
5.T. : 7r, 15m on Jonuqry 10 1953

ozimuth :266
ozimuth : 50"

69' 38.4',

5.T. of observotion
time difference between T.D. ond G.M.T.

7h 15m

f 2n OQm

G.M.T. of observotion on Jonuory 10, 1953

G.H.A..l for 9h G.M.T.
for I5m

(Nouticol Yeor Book)
(tobles of the
Nouticol Yeor Book) +

th 15m

2440 35.3',

30 45.6'

G.H.A.T' for th i5m G.M.T.
western Iongitude

2480 20.9',

- 290 32.O',

L.H.A. lf for ploce ond time of observotion

stellor body observod o) Regulus

stellor body observod b) Deneb

2',t80 48.9'

1?
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5. 3. Seordring for o stor specified by nome in the storuy sky

The geogrophic longitude orrd lotitude of the observotionol ploce ore opproximotely
known like in item 5.2. Now find out the ozimuth ond oltitude of the stellor body known

by its nonre ond seorch for it in the slorry sky.

5.3.1. Set the stor globe to the geogrophic lotitude q of the observotionol ploce occording
to itern 5.1.1. ogoin.

5.3.2. After hoving found out ihe time of observotion ond the geogrophic longitude 1, of the
observotionol ploce, coiculote the L.H.A.'f in exoctly the some woy os described in

item 5.1.5.

5.3.3. Setting the stor globe to the time of observotion is done ogoin by setting the L.H.A.T
beiow the undivided southern holf of the verticol semicircle os described in itenr 5.2.2.

5.3.4. Now look on the stor globe for the stellor body to be seorched for in the sky which -
if visible ot ihe time of observotion - will be found obove the horizontol circle.

5.3.5. After loosening the knurled screw (13) on the pole holder, the spring-looded locoting
pin releoses the pole bore in the stor globe, ond the veiticol semicircle con be turned
on the bose frome without chonging the position of the stor globe reloiive to the
horizontol circle.

5.3.6. By turning the verticol semicircle ond shifting the stor detector on its groduoiion the
spring-looded locoiirrg pin is set relotive to the stellor body. Then the oltitude of ihe
slellor bodv con be reod from the verticol semicircle ond its ozimuth from the horizontol
c irc le.

14
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ö. Adjustment

Adjusiment of the stor finder is done in the monufocturer's workshop be{ore supply.
Normolly, reodjustments ore not necessory, In cose the beoring bolls hove become
heovily rototoble due to unsuitoble storoge ond contominotion, the eose of rototion
of the stor globe into oli directions will be oFfected. Although the stor mop wos covered
with o permonent protective cooting, domoges to the representotion moy occur,

lf the cleoning of the bolis with o cleon dry piece of cloih is not effective in the
ossembled stote of the device ony more, tqke the stor globe out of the bose frome ofter
hoving removed the oltitude circle.'Ihen, the seot of the bolls will be eosily occessible
for cleoning in the dry stote. lf necessory, odd some tolcum to the piece of cloth when
turning the bolls. Under no circumstonces use grecrse or oil becouse this must ccuse
o contominotion of the stor globe.

Should it be indispensoble to toke out the boll beorings, set the pole holder to 90o
ofter reossembling the oltitude circle ond engoge the pole bore. Then, odjust the boll
beorings with the odjusting pins contoined in the box in such o woy thot the bottom
side of the celestiol equotor is on oll sides holf on equotor width (1 mm) obove the
upper edge of the horizon. After conrpleting the odjustment, retighten the clomping
rings by retoining the beorings with the odjusting pins.www.kreitel-vermessungsgeraete.de



Z Handllng and malntenance

Besides the protection ogoinst dust, the stor finder does not require ony speciol

meosurements of mointenonce. All ports ore protected ogoinst corrosion.

During longer periods o[ non-use, the unit should be stored in the box ond protectet

ogoinst dust.

Do rrot greose or oil the bolls.

Fcr storoge in the box, Ioosen the knurled screw (13) ond toke the locoting pin out

o{ the pole bore, olso loosen the knurleci screw (12) ond push the pole holder (11) into

its lower position (neorly 0') on the oltiiude circle

Wherr inserting the unit in the box, toke cqre thot the oltitude circle neorly coincides

with orre o{ the box dioqcnols.

ln corrsiderotion of the lurther development of the device, we reserve the right to moke

clterotions in the figures ond the text'

16
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FPM Holding GmbH
Hoinichener Stroße 2o

D-09599 Freiberg

PF 1 145
D-09581 Freiberg

Tel.: 03231 /27 1435
Fox: 03231 /27 1266
lnternet: http: //www.fpm.oe
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