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1s Wstep.

Przedmiotem praey byza adaptacja standardowege oprogramoe
wania robota IRb=6 dla robota IRb=~6l z wydiuzonym ramieniem,

W zwigzku ze zmiang modelu kinematycznego robota, konieezne
byZo wprowadzenie zmian w pregramie sterujgeym robota IRbm6
polegajgcych na zmianie tablic korekeji wykorzystywanych przy
ruchu manipulatora w osiach ®'i & . Tablice te o nazwach AKTAB
i TKTAB zawierajg odpowiednio 454 i 382 wspétezynniki korekeji,
przy czym jedne oSmiobitowe slowe zawiera dwie poprawki /4
starsze i 4 mlodsze bity/. Do obliczenia nowyeh tablic zestal
wykorzystany program firmy ASEA o nazwie "Program for calgulation
and control of the correetion tables fer X and & axes" napisany
W Jjezyku Fortran IV, Program, ten zestal zaimplementowany na
komputer IBM PC,

Poprawnofé dziatania programu sprawdzono oblieczajge tablice
korekeji dla manipulatora IRbe6 i poréwnujge je z tablicami
zawartymi w programie sterujgcym firmy ASEA dla IRbe6,

Dozgeczono tabulegram pregramu obliczeér /dolne i gérne
czgSei tablie/, oraz wydruk zawierajgcy wyniki oblieczed dla
IRbw6 1 IRpw6L,
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Programy obliezajgce gérrne i delne czg¢sSei tablie £g wykony-
wane po podaniu komend KORG i KORD /KORG e gérme czgfeci tablie
korekeji, KORD - dolme ezefei tablie korekcji/e Ze wzgledu na
wykorzystanie kompilatora firmy Micreseft po uruechomieniu prow
graméw nalezy podaé nazwy urzadzen wejseiewege i wyjsciowege

/odpowiednio numery 5 i 6/,

Dane wejSciewe programu sg wprowadzane w nastepujace]

IRp=~6L
140
155
183

15
5
670
670
200
0
25
¢

koelejnosei:
L4
L2
L
3 0 o .
Oo/ =10 dla IRb - 60,15 IRb=6/| f
s /skok 8r./ >
LP
By
n /liezba inkrem. na obr. sil/ ,
« min ;
X max |
6 min »
8 max
RG /IRb=6 RG=Z°=0, IRD=60 R =80,2 = 400mn/
Z
)
Dla IRb-6 i IRp~6L parametry wejSciewe majg nastepujgce
wartesei:
IRbwb
L1 140
L2 :55
L3 83
& 15
8 5
0
Lp :50
n 200
o min &)
o  max 25
© min ]
8 max 40

40
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IRbw6 IRp-~6L
R 0 0
©
Z, 0 0

Dla dolnej ezefei tablic X min, & max, O min, & max wynosza
odpowiednie: 40, 0, O, =~ 40,

Wyniki obliezed w zaleznofci od zdeklarowanego urzadzenia
wyjseiewego sg wprowadzane na ekran menitora, drukarke lub sg
zapisywane w zbiorze dyskowyme
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3« Zakggzniki.

Zatgezniki zawierajgq kelejno:

~ tabulogramy pregraméw KORG i KORD

- wyniki obliczerl gérmyeh ezg¢fei tablie dla IRb~6 3 IRpe6L
-~ wyniki obliczed dolnych czefeci tablic dla IRb-6 i IRpe=6L.
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Program for calculation and contrel of the correction tables
far” @ and 0 axes.

Pragrae oblicza gorne czesci tablic kerekcii

Hain progras

real allsal2,aldyvnoli,stig,alp,ala,anvary,astart

real actoppristart,istopp,rnell,zeellyrain,rea, zein, taax
disension 1alfaki2, 7991, 1tetaki?, 999 sakont (10,12), thont (10,18}
ConBeT Syamy vl vyl u24%3, 54

dats pi,rad/3.141593,0.01745329/

writeld, 3000}

3000 forest(’ 2l1,218,aldyvnell,stig,alpsalaenvarvyastart’,

17 yastopp, tstart,tstepn,rnell,znell’)
read{5,3001) all,ald,ald,vaoll,stig,alp,ala,anvarv,astart
Teadis, 3001} astopp,istart,tstopp,rnoil,znell

3001 formatifiz.3)

1G

rein=r{astart#érad,tstarterad,alaalp)
reaz=riactopprad,tsiopperad,ala,alp}
zway=z{astopperad,istartérad,ala,alp)
zmin=zi{astart#rad,tstopp¥rad,ala,alp)

s=5tig

BRTANVATY

vi=vnoll#ra
ve=ataniald/ald}
xi=2.*a1!!E?rt(aIEi*E+313**E}
¥2=al {#kdealdeedeal 3682
wd=sgri{ad-xlesinlvel}
wh=sgriind-nissinivd-vi)}
bstart=rad#astart
botopp=rad¥astopp
ustart=radetstart
ustopp=radetsiopp

do 15 i=4,999
ialfaki{lyil=0
ialfakid,i=0
itedak{i,ii=0
itetakic,il=0

tontinue

kopp=t

The tablec should be corect on the teo lines crrocing the
point {R2,20)

Calculation of table for vertical action

tall nalfatbstart,amt}

call nalfa(hstﬁgp,auE}

sll=isigniint{absi{anl}/16.+0.94),int (2nl))
gid=isigniinti{abslanc}/156.40.94)int{anl})

gl=14kail

me=1&%mle

aml=floatiml)

aac={loat{sd)

ka=glg-mll

catl alfaviaml,cstart}
teta=tirnell,cstart,ala,alp)

call ntetaiteta,tnl) .
itetakil,{)=al

do 1% i=i,ka

alfan=aal+fleatilb®i}

catl alfavialfan,alfal

teta=tirnollyalfa,ala,alp!

tail nietaitelain)
itetak{1,i+i)=ifiz{alfan}

tne=tn-tnl
itgtik(a,i)=ifix(5igniaint(ab5itn21+0.5),tnE))
al=tn

il=int{fipatika+!}/125.40,999)

toninue

Caiculation of table for horisontal sotiom

call ntetalustart,tni}
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20

230

244

nil=isigniint{absitnl}f16.+0.94) dntitnll)
nid=isigniint{abs{in2}/16,40.74),int {in2}}
al=16#nll

né=1b%nld

tal=floatinl)

tag=fleatind}

ki=nig-nil

call tetavital,vsiart}
alfa=alznell,vstart,ala.alpl

call nalfafalfa,ant)

ialfak{l,t)=ri

do 280 i=t,ki

tetan=tnl+flpat (1441}

call tetav{tetan,teta)
alfa=zalznell,teta,ala,alp)

call ﬁsllﬁfnltu;uﬁ}
ialfakit,itt)=ifiz{tetan)

ang=an-ani
talfak{d,il=ifixi{signiaintisbs{and)+0.3),an
ani=an

ig=int{float{ki+1}/125.40.9%9)

continue

Control of fable for vertical meticn

do 220 i=1,5
retepereintiraan-rain) /4. 8 leat{i-1}
call alfaviamd,cstart)
teta=tirstiep,cstart,alaalpl
zeta=zi{cstart,teta,alaalp)
call ntétuitrtugtﬂ)
thont{i,l})=zetla

thont{i¢d, {)=ricstart, tetasala,alpl-rsiep
kal=int{floatikal}/1l.)

da 280 j=1,11

k=kati-kal#;
an=float{iteiakil, i}

do 210 i=i,kal

g=ktkal-1
to=tn-float{iteiakiZ,al}
continue

Ifitﬁ.?t tndi gu te 215
rall alfsvian,aifa)

tall tetavitn,teta)
ra=r(alfa,teta,a}a,alp)
zeta=zlalfa,teta,ala,alpl
rdel=ra-rsiep

tiont{i, jtl)=zeta

thont{ith, jeil=rdel

go to 220

coentinue

tkontli,jeli=l.28

continue

Contrel of table for horisental motion

de 240 i=1,3
tstep=zean-{zaas-2ain} /4. #fioatii-1}
rall tetavitnl,vstartl)
alfa=alzstep,vstart,ala,alpl
ra=r{alfa,vstart,ala,alp)

call nalfalaifa,anl

d?u1t(l;13 =Ta

akont {145, {)=z{alfa,vstart,ala,alpl-zetep
ktt=int{float{kti/f1t.)

do 240 j=1, 1t

k=lektls;

tn fl@ﬁtil"fdk(iyk))
do 230 I=1,ki

a=k—(kt1+!)*i
an=antfloat{ialfakiz,al)

continue

if {{an.gt.am2).or.lan.lt.asll) go o 235
call alfaviamalfal
call tetaviin,teta}
Ta—f(nlfu,t&ua;ulu,axp)
zeta=z{alfa,tela,ala,alp)
zdel=zeta-zsiep

akontii, jtii=ra

akoent {140, j+ii=zdel
go to 24d

continue
akont{i,jtll=1.e8

continee

Printing of tables

ntal=ak+l
gu &0 i=i,il
writels,1000) 1

21}
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iffi.ne.l) writeis,1050)

writeld, 1020}

j=iege{i-1)

do 49 k=1,25

I=k+j-25

writel{d,10301 (itetak{!,25%a+l),s=1,5)

writel{s, 1080} (itetakid,25¢a¢ll 8=1,5)
80 continue

ntal=skt+!

do 100 i=1,i2

write{s,1100) i

. ifti.eq. i) weiteld, 1116} ntal

ifii.ne.l) write{b, 1030}

writels,1120) )

j=125#{i-1} N

do 100 k=1,3

1=k+;-23

write{s,1030) {iaifakil,dGeatl),e=1,5]

write(s,1040) (izifak{2,25¢mtl),8=1,5}
160 continue

Printing of centrol vertikal

do 119 i=1,5
if{i.eg. 1) writels, 1150)
ifli.eg.3.or.1.eq.5) writeld, 1190}
rstepsraint{rman-rain) /4. #floatli-{]
writels, 1460} rsiep
do {10 j=1,12
i (tkonbtis 3).gt.1.e6) go to 105
if{j.eq.l) writeld, 1170] thontdi, }),thont{ied,j}
if{j.ne.d) writeld, 11800 thomb(i, i tkontiieh, )
go ia 16
105 continue
write(s, 1268)
110 continue

Printing of coatrol horizontal

do 120 i=1,5
ifl{i.eq.l} writeis, 200}
ifii.eq.l.or.d.e0.5.0r.1.00.7) writels,1150)
zsiep=zaan-{zaax-2ain) f4. floatii-1}
uritalb,1210) zstep
do 120 3=1,12
if {akont{iyj),ot.l.eb) gu te 115
if{j.eq.1) writels,1220) akontli,j),akentiich, !
if(j.ne.d) writeid, 1180} akentii,j),akent{i+d,§l
go to 180

115 continue
writeld, 1420)

180 continue

Lalculation of nalfa b nieta as a function of respechive angle

writeis,1230)
jeifizlastopp-asiart)+l
k=ifixi{tstopp-tstarti+l
1=aax0{j,k)
do 13¢ 1=1,l
ialfa=ifin{astopplel-i
iteta=iTin{tstopplti-i
alfasrad#flcat{ialfal
teta=rad#flsati{itetal
call ralfafalfa,an)
call nietaiieta,tr}
iar=ifiz{an)
itn=ifixzita)
if{i.le.j.and.i.le.k) writelh, 1240} 1xlfa,ianitela,itn
ifti.gh. ;) writels, 1250) iteta,itn
if{i.gt.k} eritel4,1255) ialfa,ian
13¢ continue
25 continue

1000 format{ihl, korrektiontabell for kerning vertikalt’,
128%,'sid’,i2)

1010 format(//ix, nalfa=laget hos alfa-melern fram alfa=0’,
tiwy’ {inkrement)’ /%, ’dif =erferderiing’,
21%y ‘korection hos teta-sotorn’/iw, tabkellen’,
3ix,y’innehaller’yid, "nalfa-varden’)

1020 format{/ /v, nalfa dif’//i

1030 format{ib a{iia))

A0
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1050 foraati/7//4)

1100 format{ihl, korretionstabell for korning herisentellt’,

118k, ’sid’,i2)

1110 format!//1x, ntfta=laget hos teta-motorn fram teta=d’,
{1y, {inkresent}’/ iz, dif =erforderling’,
2’ korrektion hos alfa-motorn’,is,’tabellen’,

31

3 innehaller’,i4,’nteta-varden’?
1120 formatl//’ nteta €if’/1}
1130 format(is,3{ila})
1140 foraat(il0,3(il4)}

c
1130 foraat{ihl,’radiell ayvikelse delr i ®® vid korning’
147 vertikalt sed korrekiion enligt den be-’

[l B ] [a e ey L™yt
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277 raknade tabellen’/)
1160 forasat{///’ radie=",16.0//}
1170 formati/’ z=7,18.2,2%, delr=",{4.2}
1480 format{/ix,710.2,2%,f11.2]
1190 format{ihl//il)

1200 format{lhl,” vertikal avvikelse delz i s vid kerning’
147 horisentellt sed kerrekiion enligt den be-’

2/ raknade tabellen’ /)
$210 formatl{///1s,72=7,16.0/1)
{220 format(/in,'r=",18.2,2, "aelz=",T4,
$230 format{ihi,’antal inkresmeat naifz o
17" av resp vinkel’

2
C

}
t nteta som funtion’

2/11txy2alfa’ by nalfa’ 10%, "teta’ 6%, "nteta’//}

1240 format{id,7v,15,10%,i3,7%,i%
1650 format{dbz,id,7x,i4}
1255 format{ify7e,15)
1260 format{/?%, ut’ iy, "ut’)
2000 continue

stop

end

subroutine nalfalalfa,an!
COBRGT SyalyvlyvEyaludynd,xd

an=aa/stixd-sgrifec-slesinivdealfal}}

return
end

subroutine ntetal{tsta,in}
CUBRGN S,a@,vi,veyil,n8,xd,zd

tn=an/seisgri{vd-nlesinivi~vi-tetali-z4]

return
end

subroutine alfavialfan,a)

CORBEN Syaf,viyvdynlynd,sd,xh
gl=pd-{23-s/apkalfan) ke
a=-v24atan{al/sqrifuierd-aleed})
returs

end

suproutine tetavitetam,t}

COREON SyamyvyvE,nlyxd,ud,ud
b=yd-{s/ap¥telantud] el
t=ve-vi-atanib/sqrilxiesd-heed))
return

end

real function tir,a,ala,alp
t=atani(r+ala#it.-cosiall}/
1#42})

return

ent

real function alzst,ala,alpl

a=atani{ztalp#{l.-cesit)))/sqritalased-{ntalpeil.-cosit}))

t#2d})

return

engd

real function rialfa,ieta,ala,alp)
r=glptsinitetal-alakii, -cosialfal}
retorn

end

real function z{alfa,teta,ala,alp)
z=alaksinialfal-alpktl,-cositetal}
return

end

}
sgri{alpeed-{realasll,-caslall}

M
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Prograa for calculation and contrel of the
for ¢ and 6 azes.

Prograe oblicza dolne czesci tablic kerekcj

Hain progras

real all,ald,ald,vnell,stig,alp,ala,anvary

rorrection tables

i

sastart

real astopp,tstari,istopp,rnell,zrellyrain,rea,zain, z6an

disension 1alfak(2,999),1tetak{2,99%) akon
CoBBOT Sy&@,viavE,nlyud,xdynd
data piyrad/3.141593,0.0174532%/

writeis,3000)

{10,120, thent {1, 18)

3060 Termatl’ all,ald,ald,vnell,stig,elp,ala,anvarv,astart’,

3001

—
o

3

{* yastop ,tstart,tsteﬁg,rnall,znai}’:
read{s, 3001} all,ale,ald,vnoll,stig.alp,al

ayanvarvyastart

readi, 3001) astepp,tstart,tstepp,raeil,znell

formatifld.3)

reinsriastari#rad,istarterad,ala,alp!
rmas=riastepp¥rad, istopperad,ala,alpl
zaax=2iastoppirad, tstopp¥rad,ala,alpl
zainczi{astarterad, tstartérad,ala,alp)

vi=vapll#rad
ve=atanialg/ald)

1i=2. %zl lssgrilal2esdealdesd)
ye=alleedeal2erd+aldned
23=zariix2-xlesinivdl}
sb=sgri{ng-sitsinive-viH
bstart=radsastart
kstopp=radtastopp
ustari=rad#tistart
ustogp=raﬁ*tstupp

do ia i=1,799
ialfakil,1)=0
1aifakid,il=0
itetakil,il=0
itetakid,il=0

continue

kapp=t{

The tables should be corect on the twe lim
roint {R0,20)

falculation of table for vertical sction

call nalfaibstart,zal)

tall nalfaibstopp,and)
mii=izigni{int{absiami}/16.40.94),int{anl
slf=isign{intiabsiand)/16.+0.94),int{ame
al=l4%ail

ad=tatnid

agi=floatial)

awe=7ipatisd}

ha=sid-ail

cail alfaviasl,catart)
teta=tirnoll,cstart,ala,alp)

call ntetaiteta,tnl)

itetakil,li=s

do {0 i=l,ka

alfan=agl+efloat{ibsi)

tail alfavialfamyalfal
teta=t{rneil,alfa,ala,alpl

call nietaltets, ta)
itetak{l,i+l}=ifin(alfan}

tnd=tn-tnl

I3
1

@5 ¢rrosing the
¥

itetak(2,i)=ifixisigniaint(abs{tn2)+0.5),1n8)}

tni=tn -
if=int{{ioat{kati)/125,+0.999)

centinue

Calculation of table for horisental solien

call nietalustari.tni)
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nll=isigniintiahs{ind)/14.+0.98) 10l
nid=isignaiint{zhs{ind}/16,+0,94),int{t
ni=téeril

nd={b#nid

tni=floatini}

tn=fleating)

kt=nl2-nil

call tetavitnl,vstari)
alfa=atznoll,vstart,ala,alp)

call nalfatalfa,ant}

jalfak{},;i}=ni

do 20 i=l,kt

tetan=tnl+flcat{ibsl)

call tetavitetan,teta)
aifa=alznoll,teta,ala,alpl

zall nalfalaifa,an)

ialfakii itl)=ifinitetan!

ané=an-ant

Hi
7

in
)

ialfaki2,i)=ifix{signi{aint{abs{an2)+0.5),and})

ani=an
ig=int{float{kt+1}/125,.+0.99)
centinue

Control of table for vertical aotion

do 220 i=1,5
retep=raintirsak-rain) /4. #loatii-t}
tall alfaviaad,cstartl

teta=t{rstep,cstart,sia,zlp)
zeta=zirstart, teta,ala,alp)
call ntetal{teta,in)
thont(i,i=zela
tkant(i+5,1)=ricstart,teta,ala,alpl-rstep
kal=int{fleati{kal 1.}

do 220 j=1,11

£=ka+i-iaiij
an=float{itetakil,k})

de 210 1=1,kal

gk+kal-1
ta=tn-float{itetakid,al}
continue

ifttn.?t.tnE} go to 215
call alfaviam,alfal

call tetavitn,tetal
ra=r{alfa,teta,als,alpl
zetaszialfa,teta,ala,alp)
rdel=ra-rsiep
thont (i, jtl)=zeta

themt{itd, j+1)=rdel

ge te 220

centinue

thentii, j¢1)=1.e8

continue

Control of table for horizontal sstion

do 240 i=1,5
zstep=zaay-{zmax-zmin) f4. #floal{i-1)
call tetavitnt,vstart)
alfa=alzstep,vstart,als,alpl
ra=rialfa,vstart,ala,alpl

call nalfafalfa,an)

akont{i,i)=ra
akont{i48,1)=2{alfa,vsiart,ala,alpl-zatep
kti=int{floatiktifil.)

do 240 j={,1t

E=ltktis;

tr=float{ialfakil,k}}

do 230 l=1,ktl

g=k-{k{l¢l) el

ancantfleatiiaifakid,al}

coentinue

if {{an.gt.aed).or.{an.dt.a8ll) go to 2335
call alfavian,alfa) .
call tetaviin,ietal

rasriaifa, teta,ala,alp)
zeta=z{alfa,teta,ala,alp)
zdel=zeta-zsiep

akontii,jtit=ra

skont{its, jtli=zdel

go to 240

continue

skontii,j+i)=1.e8

tentinue

Printing of tables

A%



ntal=ak+l

do &0 i=1,il

writel{b, 1004} i

if{i,eq.l} writels,1440) ntal
ifii.ne.l) eriteld, 1050}

writel, 1020}

j=1aae{i-1}

do &0 k=1,85

I=k+;-25

write{s,1030) (itetakil,25¢a+l),a=1,5]
writed{s,1040) {itetaki2,20eatl),m=1,5]

&1 continue

[a B e T o B u i o

[ e B I W ]

L e B B e B o B}

[a el el

ntal=ki+]
do 100 i=1,i
writel{s, 1100
if{i.egq.ll
ifii.ne.l) wri
writels, 1124}
j=iase{i-1)
do 180 k=1,23
1=k+3-25 -
writels,1030) {izlfak{l,05%¢a+l)a=l,5}
writeld, 1040) {ialfaki2,25es+l),8=1,5)
100 continue

a
Vi
ritef{d, 110} nial
ritels,1050)

Printing of coatrel vertikal

do 110 i=1,5
ifii.eq.l) writefs, 1158
if{i.eq.3.0r.1.80.5) writelb,11%0}
reteperaintirean-rainl/4, #floeatii-1}
write{é,1160) rstep
do 10 j=1,12
ifttkont{i, .ot .1.86) go 'to 103
if{j.eq.1} writeld, 1170} thontli, i), thont{i+d, ;)
ifl{i.ne. ) writels, 11807 thontii, i), thentii+d, )
go to {10

145 continue
writeis, 1260}

{10 continue

Printing of contrel horizemtal

do 120 i=1,5
ifii.eq.l} writeis,1260)
ifii.eq.l.or.i.e9.5.07.1.20.7) writels, 190}
zstep=zmay-tzaax-zeinl /4. leat{i-1]
writeld, 1210} zstep
do 120 j=i,12
if {skont{i,jl.gt.1.e8) go te 115
iftj.eq.l) writefs,1220) akontilyj))akont{itd,j)
if{j.ne.d) writels, 1180} akentli,j),akontiied,;)
ge to 120

113 continue
writeld, 1120}

120 continue

Lalculation of nalfa & nieta as a function of respechive angle

writelb, 1230}
j=ifin{astopp-astarti+l
k=ifin{tstopp-tstarti+l
t=max({j, ki
do 130 1=1,1
ialfa=ifiniastopplti-i
iteta=ifin{tstopplti-i
alfa=rad#fleati{ialfal
teta=rad#ilestiiteta)
tatl nzifataifa,anl
call ntetalieta,in}
wan=ifin{anl
itp=ifinital
ifti.le.j.and,i.le.k) writels,1240) ialfa,ian,iteta,itn
if{i.qt. 30 writeld,1250) iteta,iln
ifti,gt .kt writels,1235) 1alfa,ian
130 continue
25 continue

1000 format{ihl, korrektiontabell for korning vertikslt?,
121%,'sid", 18}

1610 foreati/ /1y, nalfa=laget hos alfa-motorn fran alfa=(’,
{1y {inkrement}’/1n,70if =erforderling’,

M



C.Ry  {OTECUION 185 LRLATAOIOTR v Ky SliR..Bh
31z, innehaller’ i, 'nalfa-varden’)

1020 format(//1x, nalfa dif’//)

1030 format{ib,4tiid}}

1040 fnrmatiilﬂ;%(ilé))

1050 format{i/i/l}

C

1100 format{ihl, korreticnstabell for korning herisontelit’,
113x,’sid’,iE)
1140 formati//iy, ntita=laget hos teta-motorwm fran teta=d’,
{4,  (inkrement )’/ 1x, dif =erfovderling’,
2* korrektion hos alfa-actorn®,ix,’tabellen’,
3 inmehaller’,i4, nteta—varden’)
1120 formati//”? ntetg dif’/i}
1130 formatiib,il4}}
1140 fﬁsﬁat(119)3(11 1}
xlu@ forgat{ihi,’radiell avvikelse delr i &® vid kovning’
177 vertikall sed korrektion enligt den be-’
{? raknade fabellen®/}
1160 format{///° radie=’,f5.0/7)
1170 formati/® z=7,f8.8,2x%, delr=",15.28}
1189 fnraat(iix,f!O.E,Ex,fii.E)
1190 format{ihi/fif}
1200 fermatiiht,’ vertikal avvikelse delz } = vid korning’
{/* herisentellt sed korrekiion enligt den be-’
2f’ raknade tabellen’/)
1240 formati///1xn,72=",00.0/7}
1820 format{/ly,’r=",18.2,2%, delz=",f4.2)
1230 formatiih!, antal inkreaent nalfa och nteta sea funtion’
177 av resp v1nL=}
21,y alfa ybu, tnalfa’, 10w, “teta’ 6x, “nteta’//)
124) formatti#,?x,ia, 03%,1347%,15)
12850 formati2én,i3d,7%,15)
1255 forgati{is, 7y, 15}
1260 Tormat{/9x,’ut’ 1%, ut’}
200¢ continue
siop
end

rerTm™

subreutine nalfafalfa,an)

COBRGH Syafyvl v nl udyx3ynd
an=an/sE{x3-sgriix2-uiesinfva-aifall)
return

end

merem

subroutine ntetaiteta,in}

CORBON Syal,vi vEyilyndsnd,xk
tn=ap/sk{cgriiz@-slesiniv@-vitiatali-ud)
return

ant

[a sl el

subroutine alfavialfan,al

COBAON Syadyviyveyilyud,xd,xé
al=ng~{x3-s/amkaifan)eel
a=-votatan{al/sqri{xieed-alesd}}
return

end

[a el elal

subroutine tetavitetan,t)

COBEON 5,afyvi vEy%lyxd,53,38
b=xd-{z/amktetantuq)esd
t=vd-vi-atan{b/ogri{ntesd-beed}}
teturn

end

™™

real function tir,a,ala,alpl

t=ataniir+ala®ii,~cosial) iisgrifalpeed-{rtaiak{l.-cos{al)}
{#£2})

return

end

real function aiz,tiala,alp)
a=atand{ztalpeli.~cositl)}/sqri{alaked-{ztalps{i.-tesitl)]
1#22})

refurn

end

real furnction vialfa,tela,ala,alp)

r =alpesiniietal-alak{l.~cosiaifal)

return
end
veal function zialfa,teta.ala.aipl

A5



ret
end
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all,&12,al3,vroll,stig alpsala,anvary,astarl astopp,ictart,tet «pp.‘rmhsz
tkorrekiontabell for Foraing vertikalt sid |
nalfa=laget hos alfz-solorn fram alfe={ /inbreasnt)
gif =erforderiing horection hes teta-sotorn
tabellen innehailer  inalfe-varden
naifs dif
G 444 8o 18404 1646
4 2 4 5 8
ta 415 8is 12{s 1614
4 2 § 5 g
a2 432 g3z 123 1632
4 2 ] & g
43 443 848 1248 1648
9 2 4 & g
&4 4bh 844 1254 1464
4 2 4 b &
8a 580 884 1280 1680
{ g b & g
9 354 8% {254 15695
{ z 4 & g
tid sig 3id jaie 1712
H 2 4 & g
128 328 328 1328 1728
i g 4 & 8
144 Th4 744 1344 1744
i g § 4 2
164 369 G40 1360 17450
H g ] b g
178 5% 374 1375 {778
i 3 ] & g
192 552 7482 1392 1732
i 3 4 5 7
208 48 {608 1508 1808
{ 3 4 ki §
284 524 1024 1484 1884
i 2 5 7 g
244 S0 134 1544 184G
i 3 5 7 g
234 53h 1058 1454 1856
H 3 3 ° 3
27 472 172 1472 ig72
i 3 3 7 g
2448 £88 10ag 1488 1888
i 3 3 7 7
304 T4 114 1504 1904
i 3 3 7 5
320 784 1188 1520 1329
. 3 % 7 i
33a 734 113 1338 1934
! 3 5 7 i
352 752 115 1552 1952
2 3 5 7 id
348 758 11468 1568 1958
2 3 5 7 i
384 784 1184 1584 1984
2 3 3 7 14
ikorvekiiontabell for korning veriikalt sid 2
nalfs dif
2O § & i g
g a & it 4
206 g g i {
] i {4 g 4
2032 { tt & ¢
1 4 { 1 4
2043 0 @ 4 g
il 4 i g g
2064 ] & b 4
i1 G 4 & g
2080 & i & &
i1 & 0 4 g
2034 & F ¢ ¢
i { 4 ¢ &
2iid 0 & 4 g
i { 3 g G
2128 i B i ¢
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4

i1
i1
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2150
2208

tionstahell for korning horizonielil

e

{kovr

g 2idnieia-varden

hall

=S

tabesler inn

{760
17
B0S
1888
230
1952

7
1360

i1a8

404
&34
il

-~

nieta dif
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= 283,
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-38.047

nteta dif

ateta dif

ntete dif
nteta dif
nteta dif

nteta dif

nteta

nteta gif

Ir=

T e~

L=
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A
-0
2,08

Rt

REY

-.18
.87

nteta dif
i€s.
22.83
.82
179.12
nteta dif
&8.43
141,47
145,41

#if

nteta

2d,

-.34
-1

-7

&
& Q8

g
oo

3
£



(70N

176,75 -1

201 73 -.23
226.25 -.38
250.1¢ -.33
273,81 -.42

= -8 32 delz= 00

ntetz  dif
nteta dif
iteta  dif
nteta dif
nietz dif
ntets dif
rteta dif
aieta gif

nteta dif

inkresent nalfa och nieta soa funtim
vinkei

aifa nalfsa teta ntela
25 2265 4 3471
24 218 37 3397
23 2107 38 , 332z
2e 2085 37 34
Zi 1943 35 314%
Y 185 33 305
15 1773 34 3614
14 {487 33 2935
i7 1599 a2 2854
1& 1510 3 775
1% 1420 34 2495
1 s Tl Y brtxd b XA
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all,ald,ald,vnell,stiag,alp.ala,anvarv,astart sastepp,istartst
thorrektiontabell for fevning veriikali si
nalfa=laget hos alfa-enborn fram alfa=d {imerepent)
gif =erforderling ke-ectisn hos tela-molern
tabellen inwhalier lualfa-varden
nalfz duf
{ 404 840 12804 1500
1t H 2 %
i& 415 g4 i2le isia
& H 2 4
a2 432 g3g igad isdd
¢ H £ ]
48 448 BiB 1248 1648
¢ i 3 4
&4 Gibé 844 1248 1564
8 1 3 5
84 480 884 1280 148G
4 H 3 4
34 474 8% 1294 1474
4 i 3 §
iz e 7id 3¢ 1e
¢ £ 4
128 sed 928 {328 1728
! 2 3 4
154 o4 Py {344 1744
4 g 3 4
164 S 7860 1350 17560
g g 3 4
174 78 374 13% 1774
H g 3 §
192 592 992 13%2 1732
H H 3 §
248 548 1448 1468 1868
{ £ 3 47
224 ] 1ugh 1524 1824
i 2 3 4
246 budi 1440 1448 1840
I g 3 5
O36 636 1958 1438 1856
H 7 3 5
27 o7e 1072 1572 g7
i 2 a 5
¢a8 588 1488 1488 1984
i g 3 5
304 7 1144 1944 1904
I 2 3 3
324G 72 @ 1524 1420
H £ 3 3
134 734 1i3s 1335 1935
! g 3 5
352 732 1152 1552 1938
H g 3 5
A48 748 1168 1568 1968
i 2 _ 4 5
385 784 1144 1584 1784
{ g 4 3
teotrektiontabel! for torning vertibalt sid
naifa gif
2408 4 4 {4 §
" & ¢ 4
2iia it G 4 £
7 tH It {i
2432 i f i ¢

o

wh

(A4

(A1)

(=] £r- o o o o~ £y ch

>33 e o o~ o o~
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1 g 4
352 758 1152

H g §
348 754 1158

H g §
384 784 {184

1 2 4

tkerretionsiabell far korning horisontel

nteiy Aif

2408 2464 2364
7 2 14
goib 2414 fgia
7 a 1£1]
2432 2432 2832
7 g il
2048 2448 2848
K g 1
2064 2464 28564
! 8 it
268¢ 2484 c88d
7 3 i
2054 24%6 28%
7 Ed i
21ig éate a4ig
7 g i
2128 &528 2328
¥ i
2144 2ohh 2944
f g il
2ish 2368 2540
7 7 il
2176 8376 2974
7 g i
213 £578 2992
? g i
a4 8448 3608
7 ) il
2ach chdh 3004
R i
2246 gbul 3044
g 7 il
£e3b 24654 3634
8 £} L
g272 ga7e g
8 5 i1
£egd 2488 3088
3 il
2304 2704 3104
8 i i
2320 a72d 3igd
£ i ii
2336 £%3s 3i34
g i i
2352 2752 3152
8 if id
2348 2768 3168
3 i i2
£384 4784 i8¢
8 i 2

o -

151 ing
vertikail ted kerrettien enl.gt den be-
rainade tabellen

S
tradieil avvikeise delv 1 87 v1d korm
¢

radie= &,

7= 28i.11 delr= .
258 .45 A5
231.59 b
207,35 -.61
{83.34 .44
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ntelz

atets

nt
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nteis

nteta

dif

gif

gif

dif

(=9
P
ety

264.01
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