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AYTOPE)].Yl<QHOHH TAXHMETPH CA HAMMEROVIM 
JJ.HJArP AMOM1e 

TaxHMeTpH, KOjH OMoryhyjy na ce O0THllKHM HJIH MeXaHHqKHM
nyrex JJ.06Hjajy aenocpenao OTCTojaH>a (penyxoaaaa na xopH30HT)
a raxo HCT0 H BHCHHCKe paanaxe, - noasara cy 0OJJ. t 46t n) ~ 
„ayTOpeAYKQHOHH TaXHMeTpH". I<o,ll OBHX raxaaerapa ynpowhene
cy ne caao repeacxe onepauaie, seh ornana H pasyaaae nonaraxa,
WTO je cnysa] KOA o6HqHHX raxaaerapa,

y canaunsex A06y nocroie paaae KOHCTpyKQHje 0BaKBHX TaXH­
MeTapa, ana ce Kao THnHqHH npaxepa Mory yaera : TaXHMeTpH KO,ll
xojax je npočnex peures onTH4KHM nyrex H caaoneaeaa cy Hdmmer­
OBHM ,llHjarpaMOM H APYrH, rana Sangnet'cen« raxaxerapa, xon
xojax je npočnea peuiea Mexam1qKHM nyrex.

Raso ayTOpep;yKQH0HH TaXHMeTpH cnanaiy y HHCTpyMeHTe spno
npaarasne aa pan H K3KO cy TaXHMeTpH ca XaMepOBHM J].HjarpaMOM
roTOBO HCKJbyqHBO npHMelbeHH KOJl HaC aa xaracrapcxa CHHMafha -
TO heao aaro H3nO)l(HTH ,lleTaJbHHje rnaaae KapaKTepHCTHKe osor
<4Pt ~ · <k4& 

A) HAMMER-FENNEL'OB TEO}.(OJU1T-TAXHMETAP

1. Ilpunuuti u xonctupysuuja Hammer'oeor čujarpaua
Iloaaaro HaM je JJ.a ce KOA o6uqHor TaXHMeTpa T. j. <4Pt ~ · <k4 

KOJI. Kora je paaMaK HaMe~y KoHaQa KottqaHHQe cranatt-peJ].yKoeano
orcroiarse t BHCHHCKa pasnaxa O,llpe~yjy no o6paCQHMa:

D =KI cos» a

H' Z 1/2 KI sin 2 bZ KI sin b cos b 

J9 11a pyxonaca 1<tbHre •Taxaxerpaja •.
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l<all y OBHM o6paCL(HMa CTaBHMO K = : , rne je F e1<BHBa­

nearaa }l(H}l(Ha AaJbHHa a „b" paaxax H3Me~y roprser H norser
xoaua l<OH4aHHl.{a, A06HheMo:

FD Z b I cos» a (I)

H'= : I sin 2 a (2)

Jacao je aa OBHX je/lHa4HHa na ce aa naro orcroiaae D, npo­
MeHoM aepraxanaor yrna a, MOpa MeH>aTH orcexax aa neTBH I,
nourro je F H b l<OHCTaHTHO, T. j. KOA o6HqHor raxaaerpa je

I= f (a)

Y cnunu op. I je ureaar­
CKH npercrasrseaa osa aasa­
CHOCT H3Me~y yrna a H OT­
cesxa / aa HCTO orcrcjarse

l,>l2>l.

I.

Cn 1

Me~yruM, a1<0 ce nocrasa saaarax na ce xoncrpyaure HHCTpy­
MeHaT l<O,D Kora he ce penyxosano O rcrolaae (0/l HHCTpyMeHta AO
nerse) O,[tpe~uaarH no jeJ(HaqHHH:

D=Kl
T. j.

I PeAy1<0BaHo orcrojali>e = l{oHCTaHra x orceqa1< Ha netBH I

(3)
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OHJJ,a je H3 jeJJ,HallHHe (3) yOtJJbHBO, na aa HCTO orcrojaa,e OJI, HHCTpy­
.MeHTa JI.O nerae H sa paane eenasaue sepraxanaor yrna orcesax na
neTBH l Mopa 6HTl1 11CTl1. JtpyrnM petJHMa, aKO ce sparaao na
jeJJ,HatJHHY (1) H craBHMO ycnos na HaM sa HCTO orcrojaise D 6yJJ,e
orcesa« [ KOHCTaHTaH aa paaae BpeJJ,HOCTH yrna a, OHJJ,a JJ,onaaHMO

F
JI.O aaKJbYtJKa na tJHHHOQ b cosr« xopa 611TH KOHCTaHTaH. To he

ce nax nocraha caao npoxeuox paaxasa KOHaQa b npexa onro­
sapajyhaa Bpe)l.HOCTHMa yrna a. Ilpexa TOMe, BpeJJ,HOCT KOHCTaHTe
K, xojy heMo očenexorra ca KD (1<0HcTaHTa aa orcroian,e), [en­
aasa je:

rne je

F
Ko== b

b =f (a).

cosv« (4) .

Aai<ne, KOA oaaxaor HHCTpy Men­
Ta paaxax xoaaua b HHje cranan
seh ce Mel-ha H TO y KOnHKO je
yrao a seha paaxax KOHaQa je
M31bH H očpnyro, WTO ce BH,[111
11a jeimatJ11He (4).

Oso 1,rnmeMO H weMaTc1<11 nper­
CTaBHTH. J,13 cn, 6p. 2 BHAH ce
,na aa HC~O orcrojan,e D ieAH31<11M
OTCetJQHMa nerse [ non pa3Hl1M

·BHCHHCl<HM yrnoaaxa 0.1, 0.2 ......

onrosapajy H paaae senasaae
pasaaxa xoaaua b1, b2

o

c». 2
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AKO Ha CnHqaH HaqHH }l{enHMO JI.a ITOCTHrHeMO HenocpeJJ.HO t 
BHCHHCKY paanaxy no jeJJ.uaqHHH :

H' Z K' l _ (5)
OHAa nocxarpajyha jeAuaqHuy (2) AOna3HMO AO 3aKJbyqKa : na aa
HCTY BHCHHCKY paanaxy H' H HCTH OTCeqaK na neTBH I, Kal( ce Melha

F . 6 .yrao a, qffHHOl{ b sin a cos a xopa HTH xoacranraa T. J. npo-

MeHOM yraa a Mopa ce MetMTH H pasxa« xosaua. AnH osa] paaxax
xoaaua b HHje ieAHaK pa3MaKy xoaaua aa orcroian.a, jep ce OBJJ.e
noeebaaex yrna a. Mopa noaehasara paaaax xoaaua H očpayro,
WTO je caCBHM cynporuo paaaaxy «oaaua aa orcroiarse. Baro heMO
01:1aj paaxax xoaaua o6ene}l{HTH ca b' a KOHCTaHTy K' ca KH

{KOHCTaHTa 3a BHCHHCKe pa3JJHKe), xoja je [enaaxa:

Kw Z TC sin a cos a. (6)

Y AOlhoj cnaua 6p. 3 je rneMarnq1<H npercraszseaa npoxeaa
paaxaxa xonaua b' ca npoxeaox yrna a 3a HCTY BHCHHCKY pas­
nHKy H'.

l1a cnaxe ce [acao BHJI.H Aa je bi'> b2' > bs' OJJ.HOCHo e1 > e1 > es
KaJJ. je a1 > at > a1•

Cn. 3

Ilourro CMO YTBPJJ.HnH 3aBHCHOCT H3Meljy BHCHHCKOr yrna a H
pasxaxa xosaua b OJJ.HOCHO b' npacrynahexo H3Boljett,y noTi1yHHX
jeAHaJIHHa aa OApeljHBalbe OBHX BenHqHua b H b' H TO aa BHCHHCKH
yrao H3HaJJ. H HCITOA xopH30HTa.

a) kao je eucuucsu yrao wmail xopusontaa
Hexa je rasxa A (cn. 4) npexper AYP6HHa HHCTpyMeHTOBOr

u aexa je y B nocraarseua nersa aa Kojoj ce qHra orcesak l aa­
Meljy xoaaua,
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AKo o6ene)l(HMO ca :
d = KOCO orcroiatse OA aacrpyaeara AO nerse.
D Z peAyKOBaHO orcroian.e OA hHCTpy.MeHTa AO nerse.
CI Z BliCliHCKI{ yrao.
I Z orcenax aa neTBH.
E Z onrosapajyha napanaxrasaa yrao H3.Me~y KOHa~a.
H'j= BHCHHCKa paanaxa.

TO he.MO HenocpeAHO H3 cnHKe H.MaTH:

A

d
-[

q - + 1

.} Bi H'

- - - - - - - - - -- --- - - - - - J
o

C11. M 

sin cSI ° D7±hA±92 cos 7±hA� 9 
= Z sin � sin � 

cos ±h cos � D sin ±h sin � 
sin � 

HnH d = (cos ±h cotg � D sin ±h9 G 
Kaxo je

cos ±h cotg � sin a

7P9 

D = d cos a
To 1<aA aa.MeHHMO BpeAHOCT aa d) p,o6HheMo na je

D Z (cosi ±h cotg � D sin ±h cos b9 I (8)
Ha ose ieAHaqHHe H c očaapox na jeJJ,HaqHHy (3) npoasnaaa

p,a je K0HCTaHTa aa orcroiarsa :
Kv Z cos» ±h cotg � D sin ±h cos ±h E 7+ 9 

. cos2 ±h 
OAaBAe Je tg E = K + .

D stn ±h cos a
FHJJH KaA MecTo tg E cTaBHMO b p,o6uheMO:

F cosz a
b = Kn +sin « cos a.

7JI 9 

Ha ose jeAHaquHe eaaa .MO>«e.Mo Hahu spenaocr aa b T. j.:

b = F cosi ±h 
KD + sin ±h cos b 

EEE EE EE EE 7 JJ9 
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Ha cnasaa HagnH heMo ,[l,otm w AO aspaaa aa eenngwHy pas­
&~4ua4 I<OBa1.ta b' aa BHCHHCI<e paanaxe. Kaxo CMO paaaie YTBPAHnH
na osa] paaaax I<OHa1.ta b' HHje jeAHaI< paaxaxy I<OHa1.ta b To je
[acao na he H>eMy onrosapara H .npyrn napanaxrasaa yrao e' xao
H orcexax na neTBH l' Ha cnaxe M HMaMO na je:

H' = d Stn a .. (12)
Kana d aaMeHHMO ca spenaourhy H3 je,llHHgHHe (7) ,[l,06HheMo :

H' =(sina cos b cotg ±3 D sini b9 l' . (13)
I1a osor npoaanaaa c ođaapox aa je,[l,HagnHy (5) na je xoa­

CTaHTa aa BHCHHCKe paanaxe KH [enaaxa :
Kn= sin b cos b cotg ±3 D sin» b 

OAHOCHO
t e' = sin a cos ;;E 
g Ku+sin1n.

FJfnH aaMeHOM tg ±3 ca II Ao6nheMo aspaa aa b':

( 14)

b' = F sin b cos b 
Kn+sin1 b ( 15)

A u
DDDDDDDDDDDDDDDDDDDDDDDDDDDD i 

i 
i 
i 
i 
i 
I

Y 
H' 

1

B
Cn. 5

b) KaiJ je eucuucsu yrao ucuoii xopueontaa
Ha HCTH eagHH Kao non a) AO6HheMo npexa cnaun 5 aspaae

aa b H b':
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b
F cos» b 

Kn - sin b cos b EE · · · · · · · · · • 7JO9 

b' Z F sin b cos b 
KH - sini b 7JP9 

Ha OCHOBH jeµ.Ha'-IHHa 7JJ9C 7JN9C 7JO9 H 7JP9 MOry ce aapa­
'-lyHaTH senHJrnHe paaaaxa KOHaQa b 3a orcrojaaa H b' 3a BUCHHCKe
pasnaxe 3a Ma KOjH yrao f C 6Hno H3Haµ. HnH HCnOA xopH3OHTa, ako
je noanara mHmHa narsaaa F H nare KOHCTaHTe KD H KH' 3a
Hammer=Fennel'ce TaXHMeTap je F Z čLMCPR> G> C Kv = JI I H
KH = KI C Te cy y AOlboj rađena naseneae Bpeµ.HOCTH b OAHOCHO
b' 33 BHCHHCKe yrnoae I ° AO LI ° (ca aarepaanox oµ. N° 9 H8HaA H
HCilOA xopH3OHTa.

~ Ct H3HaA xopH3OHTa č •§ HCilOA xopH3OHTa

7§ I b I b' •§ I b I b'

gg LCLMR> G> I CI I I > G> gg LCLMR> G> I CI ee > G> 
NI LCLJS ' JCMNL 

' 
NI LCLKN CC JCMNM 

' IJI ° LCKMJ 
' 

KCRNR č JI ° LCKNL 
' 

KCROS 
' JN° LCJJO 

' 
MCJPJ 

' 
JN° LCJLJ 

' 
MCJSS CC 

KI ° KCSMP ' 
NCLMP 

' 
KI ° KCSOO CC NCMJI CC 

KN° KCPLS CC OCLNN 
' 

KN° KCPOI 
' 

OCMOS 
' LI ° KCNII 

' 
PCJNS CC LI ° KCNKK 

' 
PCLMI CC 

Ha OCHOBH OBHX noAaTaKa MOry ce KOHCTpyHCaTH KOH'-laHHQe­
AHjarpaMH 3a orcroiaaa H BHCHHCKe paanaxe na cneneha Ha'-IHH :
AKO aa jeµ.Hoj npasoj AB (cn. O9C Kao anCQHCHOj OCH, uaaeceao
speAHOCTH BHCHHCKHX yrnosa •§ H TO na AeCHY crpaay OA cpenaae C
yrnose H3HaA xopH3OHTa a na nesy yrnose acnon xopH3OHTa, a
33THM onrosapajyhe paaxaxe KOHaQa b H b' Kao opnaaare - TO
hexo cnajarsea KpajHHX rasaxa opnanara µ.o6HTH xpasy DD' aa
orcroiaisa H xpase CH' H CH'i 3a BHCHHCKe pa3JIHKe.

l{aµ. 6H oBaKO AOOHjeHe xousauaue-najarpax ypeaana y o6JIHKY
lj>HHHX, TaHKHX JIHHHja aa CTaKJieHy IlJIO'-IY, na osy HaMeCTHJIH y
µ.yp6HHY na MeCTO o6H'-1He KOH'-13HHQe, OHAa ce µ.aJbe peurasaae
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sanarxa aa KOHCTPYKl.{Hjy 0B8KBHX ayTopen.yKUKOHHX T3XHMeTapa
csona aa To, na ce nocrarne ayTOMaTCKO noxepatse osor n.ajarpaMa
neso-necao y seaa ca noxepaaea saaype rope-aone. 11.a 6u OBO
naxuie paayxena nocaarpahexo [enaa npaxep :

Iv•

H'J 

o

A :io· 25'

<j:OI 11cno/] XOP1130HTA

H' 

b'JO

e 3 

20· 15· 10· 5• Cg· 20· 2s· 30• B

,iC( "13HA11 •~OPl130HTA

Cn. 6

Ilpernocraaaac, na ce acnpen AajarpaMa, Ta'!HO npexa aeroeo]
cpeAatta, aanasa jeJ(Ha uenoxaaaa aepraxanaa npaaa VV', Koja : 4 
onrosapana BepTHKaJlHOM KOHl.{y o6at!He xoasaaaue. AKO cana npa­
n- ~ VV' HaBK8HpaMO nersy na npaaep CTOA yrnoM OA 10° aatta,n:
xopaaoara, OHAa 6a ce AHjarpaM Mopao noxepara y neso na opna­
Hara b10 OlJ.HOCHo b\0 nanae y saaypay pasaa T. j. na noxpaie
npasy VV'. Taaa 6a aa neraa osaran« orcexax /, Koja onrosapa
opnaaara b10 (r. j. paaaaxy xoaaua AB a DD'), a KaA ra noMH0-
>1<aMo ca KOHCTaHTOM sa crcrojarsa KO Z 100 no6HJ1H 6a OTCTO­
[aae aaMe~y MHCTpyMeHTa H nerae peJ(yKOBaHO aa xopaaoaar. I1CTO
TaKO osarana 6K orcesax I', Koju onrosapa OpAHHaTa l 3Xg (r. j.
paaaaxy xoaaua AB a CH'), H 1<oja noMHO>KeH KOHCraHTOM aa
BHCHHCKe paanaxe KH naje rpaxreay BaCHHCKY paanaxy.

Ha csera AO C3J(a aano>KeHor MO>KeMo ll.OHeTH aaxn.ysas :
J) /1,a ce osa] n.ujarpaM cacro]a Ka nocečae KOHtJaHKUe - xpaae .
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b
F coss a

Kv - sin a cos u

b' Z F sin a cos u
KH - sin' a

EEEEEEE • • · • EE • · · · · · · · · · · • · 7JO9 

7JP9 

Ha OCHOBH [enaasaua 7JJ9C 7JN9C 7JO9 <X 7JP9 MOry ce aapa­
qyHarn BenHqHHe paaaaxa xosaua b aa OTCTOjaH>a H b' aa BHCHHCI<e
pasnaxe aa Ma 1<ojH yrao f C 6Hno H3HaA HnH HCllOA xopaaoara, a1<0
je nosaara >f<lf}l{Ha AaJbHHa F H nare I<OHCTaHTe KD H KH" 3a
Hammer=Fennel'ce TaXHMeTap je F Z TCLMCPR> G> C Kv Z JI I f 
KH Z KI C Te cy y AOlbOj Ta6enH aaseaeae Bpe,!lHOCTH b O,!lHOCHO
b' aa BHCHHCI<e yrnose I ° no LI ° (ca anrepaanoa on N° 9 H3Ha,(l H
acnoa xopH30HTa.

č 7§ H3Ha,!l xopHoOHTa č •§ HCllO,!l xopH30HTa

• < 
i 

b
i 

b' •§ 
i 

b
i 

b'

gg LCLJR> G> I CI I I > G> gg LCLMR> G> I CI ee > G> 
NI LCLJS CC JCMNL CC NI LCLKN EC JCMNM CC IJI I LCKMJ CC KCRNR 

' 
JI ° LCKNL CC KCROS CC 

JN° LCJJO CC MCJPJ CC JN° LCJLJ CC MCJSS CC 
KI ° KCSMP 

' 
NCLMP 

' 
KI ° KCSOO 

' 
NCMJI 

' KN° KCPLS EC OCLNN CC KN° KCPOI CC OCMOS CC 
LI ° KCNII 

' 
PCJNS EC LI ° KCNKK 

' 
PCLMI "

Ha OCHOBH OBHX llO,!laTa1<a MOry ce I<OHCTPYHCaTH l(QHqaHHI.{e­
,!lHjarpaMH aa orcroiaua H BHCHHCI<e pasnaxe na cneneha Ha'-IHH :
A1<0 na je,!lHOj npaaoi AB (cn. O9C Kao anc4HCHOj OCH, uaaeceao
Bpe,!lHOCTH BHCHHCl<HX yrnosa •§ H TO sa ,!leCHY crpaay on cpenane C
yrnose H3Ha,a. xopH30HTa a sa nesy yrnose acnon xopH30HTa, a
aaTHM onrosapaiyhe paaxaxe 1<0Ha4a b H b' Kao opaaaare - TO
heao cnajaisea xpajnax rasaxa OpJlHHaTa ,!l06HTH 1<pHBY DD' aa
orcrojatsa H KpHBe CH' H CH'i aa BHCHHCKe paanaxe.

KaA 611 osaxo A06HjeHe I<oHqattHI.{e-,!lHjarpaM ypesana y 06nH1<y
4'HHHX, TaHKHX nHHHja na CTaKJieHy nnosy, na oay HaMeCTHJIH y
,!lyp6HHY na Mecro o6HqHe KOHqaHHI.{e, osna ce ,!laJbe peurasarse
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sanarxa 3a I<OHCTPYI<l.lHjy OBaI<BHX ayropenyxuaonax raxaaerapa
csona na TO, na ce nOCTHrHe ayTOMaTCKO noxeparse OBOr _4š4Čk444 
neso-necno y aesa ca noxeparsex saaype rope-none. Aa 6H oso
J1aI<111e paayxena rtocaarpahexo [enan npaxep :

Iv•

H'J 

p 
b,s

o} h,.

m 30• 25•

H' 

20· 15• 10· 5•

b'1' 

e 3 

20· 2s· 30• B

<j'.011,cnoll XOP1130HTA <--'-
I

40, "13HAL! •XOP>130HTA

Cn. 6 

Ilpernocrasaao, na ce acnpen JlHjarpaMa, rasao npexa aeroaol
cpenasa, aanaaa jentta uencxasaa aepraxanaa npaaa VV', Koja 6a 
onroaapana BepTHK3JlHOM I<OHI.lY o6Hl1He I<OHl!aHH[le. AKO cana npa­
n - ~ VV' H3BH3HpaMO neTBY na npaaep non yrnoM on 10° H3H3JJ:
xopH30HTa, osna 6H ce )lHjarpaM Mopao noxepara y neso na opna­
Hara b10 OAHOCHo b\0 nanae y saaypay pasaa T. j. na noxpaje
npaay VV'. Tana 6H na JJeTBH Ol!HTaJJH orcesax /, KojH onrosapa
OpJlHHaTH b10 (r. j. paaaaxy xoaaua AB H DD'), H xan ra noMHO­
>KHMO ca KOHCTaHTOM aa orcrojaisa KD Z 100 )l06HJIH 6H OTCTO­
jaH>e HaMe~y MHCTpyMeHTa H nerse penyxoaaao na XOpH30HaT. 11cro
TaKO OllHTaJlH 6H OTCel!aK I', KOjH onroaapa Op)lHHaTH b'i, (T. j.
paaaaxy xoaaua AB t CH'), H I<OjH noMHO>KeH KOHCraHTOM aa
nt ot t oy· paanaxe KH naje rpanceay BHCHHCKY paanaxy,

Ha caera AO CJJ).a aanoisenor MO>KeMo AOHeTH aaKJbyllaK:
1) Aa ce oaa] AHiarpaM cacroja aa noceoae KOHl!aHHQe - KpHBe .
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aa orcroiarsa H nocečae KOH'laHHl.{e - KpHSHX aa SHCHHCKe paa­
nHKe, 'lHje cy KapaKTepHCTHKe cnenehe :

I<pHSe nHHHje HHCY nornyao CHMeTpH'lHe npeaa cpeAHHH;
Kpasa aa orcroiaue OA cpenaae Ka csojHM xpaiesaaa cee ce

saure npHonH>f<aSa npaeo] AB (HYnTOM KOHllY) y J<OnHKO je SHCHH­
CKH yrao aeha.

Kousaaaua aa BHCHHCKe paanaxe cacroja ce aa J).Ba xpaxa
KpHBe nHHHje, Koje ce cyrasy y HCTOj Ta'lKH aynre KOH'laHHl.{e H
Koja onroaapa BHCHHCKOM yrny on 0°. O;t ose rasxe ce oča xpaxa
yJ).aJbyjy CBe BHWe OA aynre J<OH'laHHl.{e y KOnHKO je SHCHHCJ<H yrao
Cl seha. t{eCHHM xpaxoa, J<OjH onrosapa BHCHHCKHM yrnosaaa Hattal{
xopH30HTa, JJ.O0Hjajy ce noaHTHBHe BHCHHCKe paanaxe - neaaaa,
a neSHM HeraTHBHe SHCHHCKe paanHKe - naAOBH.

K9 3al{aTaK xoacrpyacarsa OBaKBOr ayropenyxuaoaor TaXH­
.MeTpa cacroia ce y roxe, na ce nocrarne ayToMaTCKO noaeparse
JJ.HjarpaMa K3KO 611 ce JJ,OOHnO CMatbHBatbe OJJ.HOCHO nosebaae pas­
.MaKa HaMe~y xosaua npexa npoxena BHCHHCKOf yrna a, nOA KOjHM
ce BY.3Hpa nema.

Kaxaa je OHO HCTOpHjCKH TOJ< J<OA peurasarsa osor 3aJ).aTKa
sanebexo y ttapeJJ.HOM aanaraisy.

KE Kpaiaa« ucmopujcsu uperneč «onctapytcuuje oytaopeoyxuuonor
maxuuetupo

I,1JJ.eja aa rope onacaay K0H'laHHl.{Y - AHiarpaMe H aa K.ĐH­
CTPYKllHiY ayTOpel{yKl.{HOHHX raxaaerapa ca - n t ~ AHjarpaMOM npa­
nana A-PY Hammer's, 1<oj11 je 1898 ronaae nyčnaxosao y saconacv
„Zeitschrift Iiir Instrumentenkunde" snaaa« „npojeKaT TaXHMeTpa
- TeOJ).OnHTa aa HenocpeJJ.Ha O'lHTaBatba Ha neTSH XOpH30HTanHHX
orcrojaisa H BHCHHCKHX paanaxa" .1) x OBOM qnaHKY je npaxaaao
KOHCTpyKl.{Hjy oBaKBOr TaXHMeTpa KOA Kora je npočnex noxepaa.a
KOH'laHHl.{e -- - JJ.Hjarpa.Ma npH noMepatby AYP6Htta y BepTHKanHoj
paSHH peweH 'lHCT0 MexaHH'lKHM nyTeM. Osaj MOAen (cn. P H R9 
HapaJJ,Hna je 1896 r. q>HpMa Tesdorpfa y WTyTrapTy. Ma cn. 7 ce
BHAH JJ.a TaxuMeTap HMa JJ.Se 1<py)l(tte nonyre AA H BB ttarttyTe
npeMa o6pTttoj om JJ.ypChrna noJJ, yrnoM i (cn. R9U ose nonyre
cny>f<e 1<ao paM-SOJJ.HJba aa 01<ynapttH 1<paj AYP6HHa. CTaKnetta nno­
qffl.{a ca ypeaaHOM KOH'-Iamll_\OM-JJ,Hjarpa.MOM HaMeWTeHa je y paBHH
1<ottqaHHl.{e Ha jeJJ.HOM paMy PP, KOjH je y seaH ca KPY>f<HHM paMo-

1) ,,Entwurf eines Tachymeter-Theodolits zur unmiltelbaren Latten­
ablesung von Horizontaldistanz und H5henunterschied."
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Cn. 7
BHMa AA 1-1 BB npexo ABe uranxe SS. Jenna uianxa na neso] crpasa
(cn. 8) je aeaana ca pa.MOM PP " 1<nHa11 no nonysa BOAHJbH AA;

Ka OBOj nonyaa WHnKy npa-
C

Cn. 8

THC1<yje cnapanno nepo Ha­
ayseao aa necao] - cynpor­
noj WHOf<l1. Ha onaj HalJHH
he, npa noxepan.y nypčasa
y sepraxanuoj paBHH, Ha­
CTynHTH ayTO.MaTCKO no ae-

,, parse J.lHjarpaMa y xopazon­
TaJJHOM CMHCny, jep je no­
nyr a AA aarnyra.

ITpBa HCOHTHBal-ba OBOr
raxaaerpa nana cy peayn­
rare 1<oj11 nacy nornyso aa-
11,oBOJbttnH, re ce u noxaaana
norpeča aa AaJbHM ycaspura­
Bal-bHMa. Met;yrnM, npoqi.
Hammer HHje pacnonarao
norpečnax HOB'laHHJI\ epe-
CTBHMa na 6H Morao BpWHTH
HCOHTHBal-ba J,I KOHCTpyl<THB-
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na ycaapuraaarsa u 3aTO ce y noxeayrox qnanKy očparao na
cae aaaarepecosaae qrnpMe na npeyaxy nazsa ycaapurasaaa.

Dr. A. Fennel, Koju je HMao aa pacnonararsy raopauuy reoner­
CKUX aacrpyxeaara, npeyaeo je ycaspuraaaree noserse KOHCrpyK­
QHje, Te je AeJIUMHqno H ocrsapao HH3 nanpasa 3a ayToMaTCKO
noxeparse AUjarpaMa, ana nuje nocrarao noaorsue pesynrare. Yrnaa­
nox, 6uno je yrspheao, 11.a je rexaasxa aexoryhe ocraapara TaKBY
xoncrpyxuajy HHCTpyMt:HTa KOA Koje 6u u HajMatbe ncxepaa,e AYP-
61rna y aeprasanaoa C:-MHcny nosnasano onronapaiyhe Mexanuq1<0
noxepaise 11.11jarpaMa. L(pyrnM pesaaa, nuje ce Morao H36ehu „MpTBH
XOA" KO.A )lujarpaMa npa očpraisy 11.yp6una. AnH y AaJbeM pany
Dr. Fennel nourao je na HJlejy 11.a ce KOA oaor aacrpyxeara npa­
Mene r. 3B. .Oeister-Mikrometem", KOjH ce npaxersyjy KOA acrpo­
noMCKHX nypčaaa,

Cyurraaa osor MHKpoMerpa cacroja ce y roxe, 11.a ce MeCTo
CTBapHHX KOHaQa KOHllaHHQe sanaaa (y norsy BHAa AYP6Htta) caxo
nHK xoasanaue caeurrene ca crpase. Cnasna uanpasa Moma 6u ce,

Cn. S 
no MUWJbeH>y Fennel'a, npuMeHHTl1 H KOA OBOr ayropeAYKIUIOHOr
raxaxerpa. L(pyrnM pequMa, OA peureisa npočnexa MexaHHllKHM
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nyrex rpečano je npeha aa peurerse onTH'IKHM nyrex. Kaxo je osa]
npočnex K0HCTpy1<rnBH0 peuiea, sanehe ce ua narser onaca.

H' KPl-1111\ 3A Bl-1Cl-1HCKE PA1111-1KE

I0 KPl-1BA 3A OTCTOJAH:,E
i 

D4· y 0N,nTi 

Cn 10

LE Oauc_Hammer-Fennel'oeor meooonutua-maxuuetupo (c11. 9).
I<oA osor HHCTpyMeHTa ce Hammer'oe AHjarpaM aanasa ca

crpaae H3HaA očprae oce AYP6HHa H cacroia ce H3 'IeTHpH q>HHO
yupraae nHHHje na crasnenoj nJJ0'IHl.{H. OA 0BHX je je,QHa aynra
xpasa N (cn. 10), npyra spasa aa OTCTojaH>e D, a rpeha u 'IeTBpTa
aa BHCHHC1<e paanaxe ± H'.

JA➔JJga i,,cno,o XOP ...30HTA

' '

Cn. 11

3a paanaxy 0A npeTX0,QHe K0HCTp~Kl.{Hje 0BAe je AHjarpaM
yrsphea HaHaA očprae oce u Hen0Mli'IaH Je, a A0 H>erose K0HCTpy1<­
uaje ncnaaa ce na cneneha Ha'IHH :
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HyJITH xopH30HT3JIHH K0H3Q 0BJle je aaMeH>eH HYJIT0M KpymHO.M
KpHB0.M N nonynpesaaxa r Z LI M/M., quju uearap Z Jie>«H na
0CH očprne 0C0BHHe nyp61rna (CJI. 11 ). 1{p11B!" aa 0TCTOjaH>e H BH­
CHHCKe paanaxe onpenahe ce xan ce ttaljette apenuocra aa b u b'
(eunu račeny na CTp. LLP9 nanecy uattan HyJITe xpuse no panujycuMa
- BeKT0PHMa, na ce .no6ujette rasxe cnoje. Ha npaxep y cn. 11
nonyseaa cy panHYCH - BeKT0pH CHMeTpHqHo npexa sepraxana
ZZ' a na yrnoBHHM orcroiarsaxa on 5°, !0°, 15°, 20°, 25° H 30°.
Ha 0BHM ce pa11HyCH.Ma nanecy on uearpa Z spennocra r + b 0Jl•
H0CH0 r + b' H TO aa BHCHHCKe yrnose bE H3Han xopH30HTa necao
on sepraxana ZZ' a aa yrncse acnon xopasonra - neso. Ose
BpenH0CTH cy :

aa a Hattan xopuaottTa:
ZD0 =r+b0 ZLICIII ALCLMRZLLCLMR > G> ZH'0 =r+b'o ZLI CII IAI CIII ZLI CIII > G> 
ZD, =r+bs ZLICgggALCLJSZč ELJS ' ZH', =r+b', ZLI CII IA§CMNLZLJCMčL • 

I I I I

° ~ 50Z?Al 30ZLICgggAKCNII ZLKCNII n ° =330Z?Al 310ZLI CgggAPCJNSZLPCJNS n

aa bE Hcnon xopuaottta:
ZD, =r+b, ZLI CII I DdDDLCLKNZLLCLčN > G> ZH 5 =r+b'6 ZLI CgggA§CMNMZLJCMNM > G> 

I I I I

° ~ 30Z?Al 30ZLI CII IAKCNKKZLKCNKK n ° =330Z?Al 330ZLI CIII APCLMI ZLPCLMI 9

Kan ce rasxe ~ gC D5 , , • ~ ng onH0CH0 Ho', H,' . . . = 3ng 
cnoje, no6uhe ce rpaxceae xpase aa orcrojaa.a H BHCHHCKe paanaxe,

3a KOHCTPYKQHjy crsapaor ni.1jarpaMa epenH0CTH b " b' pasy­
najy ce aa csaxa creneu. Ilprarse ce spura aa upraho] xapraja
(aanenrsenoj aa anyMHHHjeeoj nnosa) y LI nyra seho] paaaepa -
na ce nyrea MHKpocpoTOrpaqrnje cMalhH H npeaece na jeJI.HY CTa­
xneay nnosy.

3a crsaparse JIHKa /1,Hjarpa.Ma y paBHH K0HqaHHQe CJIY)f(H CHCTe.M
npH3MH pJ H p2 u cosaao L1 (cn. 12). Csernocaa apaua, KOjH no­
naae on AHiarpa.Ma (aa oceeTJbelhe /1,Hjarpa.Ma cnymu .MJieqHo craKJI0
nocraeJbetto no/I, yrno.M 0/1. 45° npeMa paBHH nujarpaMa) nponaae
Kpoa je.natt npaeoyrnH oTBop u na/1,ajy Ha npua.My pJ • Oe/1,e ce on-
6ujajy u npony>Kyjy 1<poa co11ueo L, no npua.Me p, rne ce JlBanyT
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on6ujajy u najy y paBHH KOH'laHHQe peanan (craapaa), očpuyra
JIHK nujarpaMa. Aa 6u ce na« y neso] nonoaaaa norsa sana nypčana

OC• IJYPS•f11'-------------------------------k=ffl~= 
P.

l'.U1 .Amv1

Cn. 12

nođao, npexa noxepaisy nypčana y aepraxanaoj paBttH, onroaapa­
jyhH paaxax xoaaua - npaaaa pJ Huje ttenoMl-l4Ha seh ce noMepa
saienao ca nyp61-1ttoM acnpen ttenoMH4ttor A11jarpaMa. JlpyrnM pe­
'II-IMa, noMepatt,eM Ayp6mrn y aepraxanaox CArncny aacryna 11 npo­
Metta n1-1Ka n11jarpaMa r. j. ayro aarcxa ce Mett,a paaaa« 113Meljy
xoaaua na HBHl..(11 npaaae p2• Ha npaaeo, axo je nyp6HH aarnyr
aa 20° Hattan xopasoura onna us1u.(a npaaae p1 aayaaxa nonoxca],
KOjH je y CJI. , , 03Ha'IeH ]le6eJIOM Jil1Hl1jOM, ,, oneparop B11!1.11 caao
oaaj neo n11jarpaMa, Koj11 ne>1<11 necao on nečene n11ttHje AD,0H'w
Y TOM cnysajy he na HBl11.(H npaaae P2 paaxax 113Meljy nynre xpase

H xpaae aa orcrojarse AD20
(cn. 13) H paaxax H3Meljy
aynre KpHBe H Kp11Be aa B11-
CHHCKe paanaxe AH1

20 raxao
onrosapara speneocraaa on­
pel}ettHM no jenttalluttaMa
(11) 11 (15).

Ha ropa.ax pacaarparsa
je raxohe paayxrsaao, na ce
npa XOp1130HTaJIHOj BH3ypH1)

MOpa rnaaaa (BepTlmaJIHH)
nonynpellttl-lK ZZ1 nujarpaMa
( cn. 11) n0Knanarn1) ca HBH-
1..(0M npH3Me P2• Y OBOM cny-
11ajy he oneparop s11nerH yCn. 13

')') (BHAH np1<MeA6e Ha CTp. 345).
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neso] nonosana norse BHAa AYP6HHa caao nm< AeCHe nonoaane
;\HjarpaMa O!{HOCHO nHK noserxa !<pHBHX sa BHCH HCKe pasnaxe
(osaasea ca H0 y cn. 11) 6Hhe na sepruxanno] HBHl.(H npaaae P!·
I'naaaa nonynpesaax je oaaasea na craxneso] nnoqH ca nsa xpy­
>KHha P H PJ (cn. 11).

,llpyre 1<apa1<TepHCTHKe osor HHCTpyMeHTa jecy cnenehe :
Ayp6HH ce ne MO)f{e oxpesyra y APYrH nonosca] OKO očprae

oce aeh caao y sepraaanaox cxacny aa ± 30°. ,llyp6HH, qHje je
ysehaa.e 24 nyra, KOHCTaHTHe je AY)f{HHe (attana1<THqaH) ca yayrap­
ž\ t ~ COqHBOM Li (cn, 14) aa <f>o1<yc11patbe.

,llusoljel-he JJH1<a npenxera na naJbHHY [acaor BHljefua OAHOCHO
y pasaa xoauauaue (naxa J{HjarpaMa) - spura ce noxepan.ex osor
cosasa noaohy onrosapajyher aasprrsa.

W"· 

t 
Cn, 14

Hajaaisa nonena na nyM6ycy je 10' a noxohy MH1<pocKona ca
1<0Hl.(eM MO)f{e ce l.(eHHTH necera neo nonene T. j. MO)f{e ce qHraH>e
čkćČ4Č4 AO ua I'.

4. JIetuea u utuuane na netueu
Ya ose HHCTpyMeHTe KOHCTpyHCaHa je aaposara JJeTBa (očasno

cxnanajyha) ca caHTHMeTapc1<0M 0011.enoM. Canraxerpa cy oana­
qeHH TaHKHM upraaa a CBaKM necaxerap AY}l{OM l.(pTOM nopen Koje

') Osne je saaypa aaauuirseua npaea, 1<oja nponasH 1<p'la npece1<
nH1<a ttynTe 1<pHBe ca eepTHKanHOM HBHUOM npH3Me P, H OnTHtJl<H ueHTap
06je1<THBHor cot1Hea. Aa1<ne, OBAe je cpeAlbH xopHSOHTanHH 1<ottau KOA
06HtJHOf TaXHMeTpa aaMelbeH nHl<OM HynTe l<pHBe.

') 11apaa nno1<nanaTH" Tpe6a paayMeTH y TOM CMHcny, WTO npH xopH­
aoeTanttoj BHaypu npHaMa p, Mopa sayaeTH Ta1<ae nono}l(aj Aa ce nuK
rnaettor nonynpet1HHKa Tat1HO no1<nana ca HBHUOM npHaMe p, )1<oja OArO­
eapa eepTH1<anHOM KOHUY 06HtJHOr TeOAOnHTa).
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je ynacaua speAHOCT AOTH'IHOr AeCHMeTpa (CJJ. 15). no­
serax nonene „HynTa MapKa" uanaaa ce na 1,400 M. OA
nonaosda nerse 11 oasasen je ca ABe Koce Ae6Jbe upae
JIHHHje. Oaa BHCHHa HyJJTe xapxe oarosapa npocesso]
BHCHHH 11HCTpyMeHTa H THMe ce ynpouihaaa pasynaise
orcrojarsa H BHCHHCKHX paanaxa, jep ce y pany nersa
HaBH3Hpa ,aKO na HYJJTa KpHBa, 0)1.HOCHO JJHK HYJJTe
KpHBe, norona nynry MapKy (SHJI.H CJJ. 1 na, b, c) Te
'IHTaMO na JJeTBH KpHBOM 3a orcroiaue H SHCHHCKe paa­
JJHKe aenocpenao orcesxe na neTBH. Osa 'IHTatt,a (aapa­
>Ketta y MeTpHMa) na neTBH [ennaxa cy I /100 neny
xopaaouranaor orcrojaa,a H I /20 neny SHCHHCKe paa­
JJl1Ke; 0)1.HOCH0 Ka)). ce osa 'IHTatt,a npocro OOMHO>Ke ca
100 OAHOCHo ca 20 A06aje ce xopaaoaranno orcrojaise
OA HHCTpyMeHTa JI.O JJeTse H SHCHHCKa pa3nHKa H3Meqy
npexpera AYP6HHOSOr H Ta'IKe na JieTSl1 rne HYJJTa xpaaa
JJHHHja noraha neray.

l<aAa ce nax H3 6yAH xoiax paanora (na np. aapaur­
heaocra repena) ae SHJI.K nersa H3Ha)). synre MapKe 0HAa
ce MO)l(e ynorpečara u nonena acnon ose MapKe, Koja
je osaaseaa l.(pBeH0M 6ojOM (SHJl.11 CTaB non 5) - Pasy­
Hatt,e orcrojarsa H SHCHHCKHX paanasa,

JleTse cy o6H'IHO AY>KHHe 0A 4 M. u cnačneseae cy
l.(eHTpH'IK0M JIH6eJJOM pana nosohetsa nerse y sepra­
xanau l'IOJJO>Kaj.

CaM nocrynax 'IHTalba na JleTBH je cneneha: OOWTO
HaSl13HpaMO neTsy - nOMepatt,eM anXH)).a)).e noaohy
3aBpTH,a aa q>HHO xperau-e noaene ce sepTHKaJIHa asaua
oxynapae HSHl.(e P2 JI.O nosnanaiea ca JIHKOM HSHl.(e
neTBe. noTOM ce aaepTtt,eM aa q>HHo KpeTatt,e .a.yp6uHa
y sepTHKaJJHOj paBHH A0Be)).e JJHIC HyJITe KpHBe (OAHOCH0
X0pH30HTaJJHH KOHal.(, KOjH ce Hana3H y paBHH KOH'laHHI..(e
u 1<ora ttynTa 1<p1rna Mopa TaHrHparu y CBHM nono>1<a­
ju1trn .a.yp6utta) AO no1<nana1-1,a, no npaeuny, ca JIHKOM

Cn. 15 00'leTKa 00,[leJJe Ha JieTSH T. j. ca HyJITOM ~ 4ky - ~ " 
na ce 'IHTajy OTCe'l~H aa OTCTojatt,e H BHCHHCKY pa3JIHKY ca 03Ha­
'leHHM attaKOM + HJIH -. Hajaa,u, aa Mepe1-1,e xopuaottTanttor yrna
Tpe6a noMepHTH aJIXH)).a,!:ly A0K HSHl.(a npH3Me He noroAH cpeAHHy
neTBe.

Y cn. 16 no1<aaatta cy TpH paatta cny'laja 'IHTatt,a Ha neTBH H

~0.6,

� gP 
: I
~0,8•

~~91
~I.O
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TO: noii a) ce OAHOCH na cnysa] xana je sasypa H3Hal( XOpH3OHTa,
no).( b) Kana je saaypa xopaaosranaa a non c) xana je acnon
XOpl13OHTd

J JDč I I '
L----1.--==----L-

" b9 

Basypa H3H3/( xopH3OHTa:
ln=0,115; IH=+0,173

I) Xopasoaranuo orcrojaae
je:

E~ ZI C< JN] iI IZ JJCN > 
2) 811CHHCKa pa3J1H1<a je :

H'=+o, i PL] KIZALCMO > 

l 9 ZO 

BHaypa xopH3OHTaptta:

lu ZI CJLNU lu ZI CI I I 

i9 ~AI CJLN] <I IZJLCN > 

K9 H'=0,00

BJ,faypa HCnon xopH3OHTa:

Io ~ e C < 24; fli,=-0, i I I 

1) ~ZI CJKM] JI IZJKCM > 

K9 H'= De C i e e ] KI ZDKCI I > 
• 

(Hacrasuhe ce)
K 


