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Stron 6 

Nr rej .5996 

1. W2112.. 

law 

Przedmiotem pracy była adaptacja standardowego oprogramo.. 
wania robota IRb.6 dla robota IRb-611 z wydłużonym ramieniem. 
W związku ze zmianą modelu kinematycznego robota, konieczne 
było wprowadzenie zmian w programie sterującym robota IRb.6 
polegających na zmianie tablic korekcji wykorzystywanych przy 
ruchu manipulatora w osiach Oti Tablice te o nazwach AKTAB 
i TKTAB zawierają odpowiednio 454 i 382 współczynniki korekcji, 
przy czym jedno ośmiobitowe słowo zawiera dwie poprawki /4 
starsze i 4 młodsze bity/. Do obliczenia nowych tablic został 
wykorzystany program firmy ASEA o nazwie "Program for calculation 
and control of the correction tables for (X and 61) axes" napisany 
w języku Fortran IV. Program, ten został zaimplementowany na 
komputer IBM PC. 

Poprawno66 działania programu sprawdzono obliczając tablice 
korekcji dla manipulatora IRb...6 i porównując je z tablicami 
zawartymi w programie sterującym firmy ASEA dla IRb-6. 

Dołączono tabulogram programu obliczeń /dome i górne 
częgoi tablic/, oraz wydruk zawierający wyniki obliczeń dla 
IRb..6 i IRp.6L. 
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2. Instrukcal.lagrania i uruchamiania modramów. 

Lak 

Naw 

Programy obliczające górne i dolne części tablic są wykony-

wane po podaniu komend KORG i KORD /KORG górne części tablic 

korekcji, KORD - dolne części tablic korekcji/. Ze względu na 

wykorzystanie kompilatora firmy Microsoft po uruchomieniu pro. 

gramów należy podać nazwy urządzeń wejściowego i wyjściowego 

/odpowiednio numery 5 i 6/. 

Dane wejściowe programu są wprowadzane w następującej 

kolejności: 

L1 

L 

L
3 
/ = 10° dla IRb 

s /skok śr./ 

L
P
L
A 
n /liczba inkrem. na obr. sil/ 

ok min 

k max 

amin 
e max 

R
o 
/IRb.6 R o =Z o=O, IR1D-60 Ro ' =80 Zo = 400mm/ 

Z 
O 

Dla IRb-6 i IRp..6L parametry wejściowe mają następujące 

wartości: 

L
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L
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ot 
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min 

max 

min 

max 

IRbea.6 IRp-6L 

140 140 
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183 183 

15 15 
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450 670 

870 670 

200 200 
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25 
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40 

O 
25 
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40 



Strona 5 - 

U. E211... 6
Nr rej.5996 

R
o 
Zo 

O 

O 

IRp.6L 

O 

0 

Dla dolnej części tablic okmin, at max, G min, & max wynoszą 

odpowiednio: 40, 0, 0, - 40. 

Wyniki obliczeń w zaletności od zdeklarowanego urządzenia 

wyjściowego są wprowadzane na ekran monitora, drukarkę lub są 

zapisywane w zbiorze dyskowym. 

11. 
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34 Za/alaniki. 

Załączniki zawierają kolejno: 

4.. tabulogramy programów KORG i KORD 

• wyniki obliczeli górnych częt,ci tablic dla Mb...6 i 

▪ wyniki oblicze dolnych czę6ei tablic dla IRb-6 i IRp...61A. 



ASEA 

Program for calculation and control of the correction tables 
for a and 0 axes. 

Program oblicza gorne CZESCi tablic korekcji 

Main program 

real al1012013,vnoll,stig,alp,ala,anvarv,astart 
real astopp,tstart,tstopp,rnoll,znoll,rmin,rmax,zmin,zmax 
dimension ialfak(2,997),itetak(2,977),akont(10,12),tkont(10,12) 
common s'amo1,v2,x1,x2,x3,x4 
data pi,rad13.141593,0.01745329/ 

C 
C 
C 
c 

write(6,3000) 
3000 format(' 211012,a13,vnoll,stig,alp,alalanvarv,astart', 

,astopp,tstart,tstopp,rnoll,znoll') 
read(5,3001) all,a12,a130noll,stigolo,ala,anvarvostart 
read(5,3001) astopp ltstart,tstopp,rnolLznoll 

3001 format(f12.3) 
c 

rmin=r(astart*rad,tstart*rad,alaolp) 
rmax=riastopp*rad,tstopp*rad,ala,a1p) 
zmax=z(astopp*rad,tstart*radola,alp) 
zmin=z(astart*rad,tstopp*rad,ala,alp) 

L 
Ł. 

s=stig 
am=anvary 
vl=vnollfrad 
v2=atan(a12/a13) 
x1=2.*all*sort(a12**2+313**21 
x2=a11**24a12**241113**2 
x3=sort(x2-x1*sin(v2)) 
x4=sgrt(x2-xl*sin(v2-v1)) 
bstart=rad*astart 
bstopp=rad*astopp 
ustart=rad*tstart 
ustopp=rad*tstopp 
do 15 i=1,999 
ialfak(1,i)=0 
ialfak(2,i)=0 
itetak(Ili)=0 
itetak(2,i)=0 

15 continue 
kopp=1 

E 
c The tables should be corect on the two lines crrosing the 
c point (R0,Z0) 
L 
c Calculation of table for vertical motion 
C 
C 

call nalfa(bstartoml) 
call nalfa(bstoppom2) 
ml1=isign(int(abs(am1)116.+0.94),int(am1)) 
m12=isign(int(absiam21/16.+0.94),int(am2)) 
al=16411 
m2=16*m12 
aml=floathill 
am2=floatta2) 
ka=m12-mll 
call alfav(aml,cstart) 
teta=t(rnoll,cstart,ala,a1p) 
call nteta(teta,tn1) 
itetak(1,1)=01 
do 10 i=1,ka 
alfan=am1+float(16*i) 
call alfav(alfan,alfa) 
teta=t(rnoll talfa)ala,alp) 
call nteta(teta,tn) 
itetak(1,i+1)=ifix(alfan) 
tn2=tn-tn1 
itetak(2,i)=ifix(sign(aint(absan2)+0.5),tn2)) 
tn1=tn 
il=int(float(ka+1)/125.+0.999) 

10 continue 
L 
c Calculation of table for horisontal motion 
C 
L 

call ntetatystart,tnp. 



n11=iSigntinttabs(tn1)/16.4-0.946int(tn1)) 
n12=isigntint(absan2)/16.0.94),intitn21) 
n1=16+1111 
n2=16*n12 
tn1=float(n1) 
tn2=floattn21 
kt=n12-n11 
call tetav(tnl,vstart) 
alfa=a(znoll,vstart,ala,a1p) 
call nalfa(alfaonl) 
ia1fakt1,11=n1 
do 20 i=1,kt 
tetan=tni+float(16*i) 
call tetav(tetan,teta) 
alfa=atznoll,teta,alaolp) 
call naliatalfa,anl 
ialfak(1,i+1)=ifix(tetan) 
an2=an-anl 
ialfak(2,D=ifixtsigntaint(abs(an2)+0.5),an2)) 
anl=an 
i2=int(float(kt+11/125.+0.979) 

20 continue 
c 
c Control of table for vertical motion 
L 
c 

do 220 1=1,5 
rstep=rminf(rmax-rmin)/4.*floatti-11 
call alfav(am2,cstart) 
teta=t(rstep,cstart,ala,a1p) 
zeta=z(cstartIteta,ala,alp) 
call ntetalteta,tn) 
tkont(i,1)=zeta 
tkont(i+5,1)=r(cstart,teta,ala)a1p)-rstep 
ka1=int(float(ka)/11.) 
do 220 j=1,11 
k=ka+l-kal*j 
an=float(itetaktilk)) 
do 210 1=1,kal 
a=k+kal-1 
tn=tn-floattitetak(20)) 

210 continue . 
if(tn.gt.tn2) go to 215 
call alfav(anialfa) 
call tetav(tn,teta) 
ra=r(alfa,teta,alalalp) 
zeta=z(alfa,tetaola,alp) 
rdel=ra-rstep 
tkontti,41)=zeta 
tkont(i+5,j+1)=rdel 
go to 220 

215 continue 
tkont(i,j+1)=1.e8 

220 continue 
C 
c Control of table for horisontal motion 
c 
C 

do 240 i=1,5 
zstep=zmax-(zmax-zmin)/4.*floatti-11 
call tetavttnilvstart) 
alfa=a(zstep,vstartola,a1p) 
ra=r(alfa,vstart,ala,a1p) 
call nalfa(alfa,an) 
akont(i)1)=ra 
akont(1+5,1)=2(alfa,v5tart,ala,alpl-zstep 
ktl=int(float(kt)/11.) 
do 240 ,i=1,11 

tn=float(ialfak(1,k)) 
do 230 1 1, t1 
m=k-(kt1+1)+1 
an=an+floattialfak(201) 

230 continue 
if ((an.gt.am21,or.(an.lt.aml)) go to 235 
call alfav(an,alfa) 
call tetav(tn,teta) 
ra=r(alfa,teta,ala,a1p) 
zeta=z(alfa,tetaola,a1p) 
zdel=zeta-zstep 
akonttilj+11=ra 
akont(i+5,j+1)=zdel 
go to 240 

235 continue 
akont(i,j+1)=1.0 

240 continue 
C 
c 
c 
c Printing of tables 
c 
c 

ntal=a0-1 
do 60 i=10.1 
writy(6,1000) i 



60 

if(i,ne.1) write(6,1050) 
write(6,1020) 
j=125*(i-1) 
do 60 k=1,25 
1k+-25 
write(611030) (itetak(1,25*01),a=1,5) 
write(6,1040) (itetak(2,25*01),6=1,51 
continue 

ntal=kt+1 
do 100 i=1,i2 
write(6,11001 i 
if(i.eg.1) write(6,1110) ntal 
if(i.ne.1) write(6,1050) 
write(6,1120) 
j=125*(i-1) 
do 100 k=1,25 
1=k+j-25 
write(6,1030) (ialfak11,25*01),a=1,5) 
write(6,1040/ (ialfak(2,25*01);g=1,51 

100 continue 
L 
C 
c Printing of control vertikal 
C 
L 

do 110 i=1,5 
if(i.eq.11 write(6,1150) 
if(i.eq.3.or.i.eg,51 write(6,1190) 
rstep=rmin+(rmax-rgin)/4.*float(i-1) 
write(6,1160) rstep 
do 110 j=1,12 
if(tkont(i3j).gt,1,e6) go to 105 
if(j.eq.1) write(6,1170) tkont ,tkont(i+5,j1 
if(j.ne.11 write(611180) tkont(13j),tkont(i+5,j) 
go to 110 

105 continue 
write( 1260) 

110 continue 
C 
C 
C 
c Printing of control horizontal 
C 
C 

do 120 i=1,5 
if(i.eg.11 write(6,1200) 
if(i.eq.l.or.i.eq.5.or.i.eq.7) write(6,1190) 
zstep=zgax-(zmax-zain1/4.0loat(i-1) 
write(6,1210) zstep 
do 120 j=1,12 
if (akont(i,j).gt.l.e6) go to 115 
if(j.eq.1) write(6,1220) akont(i,j),akont(i+5,j) 
if(j,ne.1) write(6,1180) akont(i,j),akont(i+50) 
go to 120 

115 continue 
write(6,1120) 

120 continue 
C 
C 
L 
c Calculation of nalfa & nteta as a function of respechive angle 
C 
C 

write(6,1230) 
j=ifix(astopp-astart)+1 
k=ifix(tstopp-t5tart)+1 
1=max0(j,k) 
do 130 1=1,1 
ialfa=ifix(astopp)+1-i 
iteta=ifix(tstopp)+1-i 
alfa=rad*float(ialfa).
teta=radefloat(iteta) 
call nalfa(alfa,an) 
call nteta(teta,tn) 
ian=ifix(an) 
itn=ifix(tn) 
if(i.le.j.and.i.le.k) write(6,1240) ialfa,ian,iteta,itn 
if(i.gt„j1 write(61250) iteta,itn 
if(i.gt.k) write(6,12551 ialfa,ian 

130 continue 
25 continue 

c 
c 
L 
1000 format(01,1orrektiontabell for korning vertikalt', 

121x,'sid',i2) 
1010 format(//lx,'nalfa=laget ho s alfa-gotorn fran a1fa=0', 

Ilx,'(inkrement)"/lx,'dif =erforderling', 
21x,'korection hos teta-gotorn'/Ix,'tabellen', 
31x,'innehaller',i4,'nalfa-varden') 

1020 format(//lx,'nalfa dif'//) 
1030 format(i6401 )) 

AO 



1050 format(/////) 
C 

1100 format(lhWkorretionstabell for korning horisontellt', 
118x)'sid',i2) 

1110 format(//lx ntfta=laget hos teta-motorn fran teta=0', 
Ilx,'(inkrement)'/Ix,'dif =erforderling', 
2' korrektion hos alfa-motorn',1x,labellen', 
3' innehaller',i4,'nteta-varden') 

1120 format(//' nteta dif'//) 
1130 format(i6,3(i14)) 
1140 format(i10,3(i14)) 

1150 format(lhWradiell avvikelse deli i ms vid korning' 
1/' vertikalt med korrektion enligt den be-' 
2/' Taknade tabellen'/) 

1160 format(///' radie=',f6.0//) 
1170 format(/' z=',f8.2,2x,'de1r=',f6.2) 
1180 format(/1x,f10.2,2x,f11.2) 
1190 format(1h1////) 
1200 format(lhl,' vertikal avvikelse delz i om vid korning' 

1/' horisontellt med korrektion enligt den be-' 
2/' raknade tabellen'/) 

1210 format(///1x,'2=',f6.0//) 
1220 format(flx,'r=",f8.2,2Wdelz=',f6.2) 
1230 format(IhWantal inkrement nalfa och nteta sot funtion' 

1/' av rasp vinkel' 
2///1Walfa',6x,'nalfe,10x,'teta',6x,'nteta'//) 

1240 format(i4,7x,i5,10x,i3,7x,i51 
1250 format(26x,i3,7x,i5) 
1255 format(i4)7x,i5) 
1260 format(/9x,'ut',11x,'ut') 
2000 continue 

stop 
end 

subroutine nalfa(alfaon) 
common som,v1,v201,x2,x3,x4 
an=am/s1(x3-sgrt(x2-x1*sin(v24-alfa))) 
return 
end 

subroutine nteta(teta,tril 
cnem s,am,v1,v2,x102,x3,x4 
tn=am/s*(stirt(x2-x1*sin(v2-v1-teta))-x4) 
return 
end 

subroutine alfav(alfan,a) 
common som,v1,v2,x102,x3,x4 
a1=x2-(x3-s/amita1fan)**2 
a=-v24atan(a1/sfirt(x1**2-a1**2)) 
return 
end 

subroutine tetav(tetan,t) 
common s,am,v13v2,x1,x2,x3,x4 
b=x2-(s/am*tetan+x4)**2 
t=v2-v1-atan(b/sgrt(x1**2-b**2)) 
return 
end 

real function t(roo1a,m1p) 
t=atan((r+ala*(1.-cos(a)))/stirt(alp**2-(r+ala*(1.-cos(a))) 

return 
end 
real function a(zst,alatalp) 
a=atan((z+alp*(1.-cos(t)))/scirt(ala**2-(z+alpfil.-cosall) 

1**2)) 
return 
end 
real function r(alfa,tetaola,alp) 
r=alpfsin(teta)-ala*(1.-cos(alfa)) 
return 
end 
Teal function z(alfa,teta,alalalp) 
z=a1a*sin(alfa)-alp*(1.-cos(teta)) 
return 
an



ASEA 

Program for calculation and control of the correction tablis 
for a and 0 axes. 

Program oblicza dolne czesci tablic korekcji 

Main program 

real all,a12,a13,vnoll,stig,alp,ala,anvarv,astart 
real astoop,tstart,tstopp,rnoll,znoll,rain,rmax lzmin,zmax 
dimensiodialfak(2,999),itetak(2,999),akont(10,12),tkont(10,12) 
common slam,v1,v2,x1,x2,x3,x4 
data pi,rad/3.141593,0.01745329/ 

C 
C 
C 

write16,3000) 
3000 format( all,a12013,vnoll,stig,alp,alaonvarvlastart', 

1' ostoop,tstart,tstopp,rnoll,znoll') 
read(5,3001) al1,a120130noll,stig,alp,ala,anvarvostart 
read(5,3001) astopp,tstart,tstopp,rnoll,znoll 

3001 format(f123) 
rmin=r(astart*rad,tstart*rad,ala,a1p) 
rmax=r(astopp*rad,tstopp*radolaolp) 
zmax=z(astopofrad ltstopp*rad,alalalp) 
zein=z(astartfrachtstart*rad,ala,a1p) 

C 
c 

s=stig 
stlf—ditY di Y 

v1=vnoll*rad 
v2=atan(a12/a13) 
x1=2.*al1*sort(a12**2413**2) 
x2=a11**2412**2+a13**2 
x3=sert(x2-x1fsin(v2)) 
x4=sort(x2-x1*sin(v2-v1)) 
bstal't=radfastart 
bstoop=radłastopp 
ustart=rad*tstart 
ustopp=radftstopp 
do 15 i=1,999 
ialfak(1,i)=0 
ialfak(2,i)=0 
itetak(1 1i1=0 
itetak(2,i)=0 

15 continue 
kopp=1 

L 

c 
c 
L 
c Calculation of table for vertical motion 
c 
L. 

The tables should be corect on the two lines crrosing the 
point (R0,Z0) 

call nalfa(bstartoml) 
call nalfa(bstopp,am2) 
mll=isign(int(abs(am11/16.4-0.94),int(a11)) 
ml2=ision(int(abs(am21/16.+0.94),int(am2)) 
m1=164f1 
m2=16412 
am1=float(m1) 
am2=floatia2) 
ka=m12-a11 
call alfav(aml,cstart) 
teta=t(-rnoll,cstart,ala,a1p) 
call nteta(tetaltn1) 
itetak(1,1)=111 
do 10 i=1,ka 
alfan=am1+float(16mi) 
call alfav(alfan,alfa) 
teta=t(rnoll,alfaolaolp) 
call nteta(teta,tn) 
itetak(1,i+11=ifix(alfan) 
tn2=tn.qn1 
itetak(2,0=ifix(sign(aint(absitn21+0.5),tn2)) 
tn1=tn 
i1=int(float(ka+1)/125.0.999) 

10 continue 
c 
c 
c Calculation of table for horisontal motion 
c 

call nteta(ustart,tn1) 



n11=isign(int(abs(tn1)/16.+0.94),intan1l) 
n12=ision(intiabsttn21/16,+0.94),int(tn2)) 
n1=16*nfl 
n2=16*n12 
tnl=floathll 
tn2=f1oattn21 
kt=n12-n11 
call tetav(tnl,vstart) 
alfa=a(znoll,vstart,a1a,a10 
caII nalfaalfa,anl) 
ialfak(1,1)=n1 
do 20 i=1,kt 
tetan=tnl+float(16*i) 
call tetav(tetan,teta) 
alfa=a(znoll,tetalala,a10 
call nalfa1a1faord 
ialfak(10+1)=ifix1tetanl 
an2=an-anl 
ialfak(2,i)=ifix(sign(aint1abs(an2)+0.5),an2l) 
anl=an 
i2=int(float(kt+1)/125.+0.999) 

20 continue 
L 

c Control of table for vertical motion 

do 220 i=115 
rstep=rmin+(rmax-rein)/4.*floatti-ll 
call alfavtam2,cstartl 

C 
teta=t(rstepicstartola,a1p) 
zeta=z1cstart,tetalala,alpl 
call nteta(teta,tn) 
tkont(i,1)=zeta 
tkont(i+5,1)=Hcstart,teta,alaolpl-rstep 
ka1=int(float(ka)/11.) 
do 220 i=1,11 
k=ka+l-kal*j 
an=float(itetak(100) 
do 210 1=1,ka1 
a=k+kal-1 
tn=tn-float(itetak(201)1 

210 continue 
if(tn.gt.tnE go to 215 
call alfavtanolfal 
call tetav(trotetal 
ra=r(alfa,teta,a1a010 
zeta=z(alfa,tetaola,a1p) 
rdel=ra-rstep 
tkont1i,j+1l=zeta 
tkont(i+50+1)=rdel 
go to 220 

215 continue . 
tkont(i,j+1)=1,6 

220 continue 
c 
c 
c 
c Control of table for horisontal motion 
c 
C 
L 

do 240 i=115 
2step=zmax-(zmax-zmin)/4.*float(i-l) 
call tetav(tnl,vstart) 
alfa=a(zstep,vstart,ala,a1p) 
ra=r(alfa,vstartola,a1p) 
call nalfa(alfaor) 
akont(i,l)=ra 
akont(i+5,1)=z(alfalvstart,ala,alp)-zstep 
kt1=int(float(kt)/11.) 
do 240 j=1,11 
k=l+ktlifj 
tn=float1ialfak(1,k)l 
do 230 1=1,kt1 
m=k-(kt1+1)+1 
an=an+float(ialfak(2,i)) 

230 continue 
if ((an.gt.am2).or.lan.lt.ai1l) go to 235 
call alfav(an,alfa) 
call tetavanItetal 
ra=r1alfa,tetaolaolpl 
zeta=z(alfa,tetaola,a1p) 
zdel=zeta-zstep 
akont(i,j+1)=ra 
akont(i+5,j+1)=zdel 
go to 240 

235 continue 
akont(i,3+1)=1.e8 

240 continue 
L 
c 
c Printing of tables 

213 



60 
c 
C 
C 

ntal=ak+1 
do 60 i=1,i1 
write(6,1000) i 
if(i.eq.1) write(4,1010) ntal 
if(i.ne.1) write(6,1050) 
write(6,1020) 
j=125*(i-1) 
do 60 k=1,25 
1=k41-25 
write(6,1030) (itetak(1125*m+1),6=1,5) 
write(6i040) (itetak(2,254+1)0=1,5) 
continue 

ntal=kt+1 
do 100 i=1,i2 
write(6,1100) i 
if(i.eg.1) write(6,1110) ntal 
if(i.ne.1) writet6,10501 
write(6,1120) 
j=12541-(i-1) 
do 100 k=1,25 
1=k+i-25 
writ (61030) (ialfak(1,25*a+1),a=1,5) 
write(6,1040) (ialfak(2,25*1+11,m=1,5) 

100 continue 
C 
C 
c Printing of control vertikal 
C 
C 

do 110 i=1,5 
if(i.eg.1) write(6,1150) 
if(i.eg.3.or.i.eg.51 write(6,1190) 
r5tep=rm1n+(rmax-ra1n)/4.+float(i-1) 
write(6,1160) rstep 
do 110 j=1,12 
if(tkont(i,j).gt.l.e6) no to 105 
if(i.eg.11 write(6,1170 tkont(i,j),tkont(i+5,J) 
if(1.ne.1) write(6,1100) tkont(i tkont(i+5,j) 
go to 110 

105 continue 
write(6,1260) 

110 continue 
L 
C 
C 
c 
C 

Printing of control horizontal 

do 120 i=1,5 
if(i.eq.1) write(6,1200) 
if(i.eg.l.or.i.eq.5.or.i.ega) write(6,1190) 
zstep=zmax4zRax-zain)/4.*float(i-1) 
write(6,1210) zstep 
do 120 j=1,12 
if (akont(i0).gt.l.e6) go to 115 
if(j.eci.1) write(6,12201 akont(i,j),akont(i+50) 
if(j.ne.1) write(611180) akont(i,j),akont(i+5,j) 
go to 120 

115 continue 
write(6,1120) 

120 continue 
C 

L 
c Calculation of nalfa & nteta as a function of respechive angle 
c 
L 

write(6,1230) 
j=ifix(astopp-astart)+1 
k=ifix(tstopp-tstart)+1 
1=max0(),k1 
do 130 1=1,1 
ialfa=ifix(astopp)+1-i 
iteta=ifix(tstopp)+1-i 
alfa=radilleatiialfa) 
teta=rad*float(iteta) 
call nalfa(alfa,an) 
call nteta(teta,tn) 
iiin=ifix(an) 
itn=ifix(tn) 
if(i.le.j.and.i.le.k) write(6,1240) ialfalian,iteta,itn 
if(i.gt.j) write(6,1250) iteta,itn 
if(i,gt.k) write(6t255) ialfa,ian 

130 continue 
25 continue 

L 
L 
c 
1000 fororat(lhll'korrektiontabell for horning vertikalt', 

121x,'sid",12) 
1010 formatililx,'nalfa=laget hos alfa-motom n fran a1fa=0', 

Ilx,NinkrementPilx,'dif =erforderling', 



t_xo'orec.:lon los .;F;a-mo;orn./..x, 
31x,'innehaller',i4,'nalfa-varden') 

1020 format(//lx,'nalfa dif'//) 
1030 format(i6,4014)) 
1040 format(i10,4(i14)) 
1050 format(/////) 

L 

1100 format(lhWkorretionstabell for korning horisontellt', 
118Wsid',12) 

1110 format(Illx,'ntfta=laget hos teta-motorn fran teta=0', 
.erforderlino', 

2' korrektion hos alfa-motorn',1Wtabellen'l
3' innehaller,i47'nteta-varden1 

1120 format(//' nteta dif'//) 
1130 format(i6,301411 
1140 format(110,30141) 

L 
1150 format(IhWradiell avvikelse delr i am vid korning' 

1/ vertikalt med korrektion enligt den be-' 
2/' raknade tabellen'/) 

1160 format(///' radie=',f6.0//) 
1170 format(/' z=',f6.2,2Wdelr=',f6.2) 
1160 format(!1x,f10.2,2x,f11.2) 
1190 format(1h1///1) 
1200 format(lhl,' vertikal avvikelse delz i mm vid korning' 

1/' horisontellt med korrektion enligt den be-' 
2/' raknade tabellen'/) 

1210 format(///1x,'W,f6.0//) 
1220 format(I1x,'W,f8.2,2Wdelz=',f6.2) 
1230 format(IhWantal inkrement nalfa och nteta sot funtion' 

1/' av resp vinkel' 
2/1/1x,'alfa',6x,'nilfa',10x,leta",6x,'nteta'//) 

1240 format(i4,7x,i5,10x,i3,7x1i5) 
1250 format(26x,i3,7x,i5) 
1255 format(i4,7x,i51 
1260 format(/9x,'ut',11x,'ut') 
2000 continue 

stop 
end 

c 
E 
C 
L 

subroutine nalfa(alfa,an) 
common somo1,v2,x1,x203,x4 
an=am/s*(x3-scirt(x2-x1isin(v2-alfa))) 
return 
end 

subroutine nteta(teta,tn) 
common s,am,v1,v2,x11x2,x3,x4 
tn=am/s*(sgrt(x2-x1*sin(v2-v1+teta)1-x4) 
return 
end 

C 

C 
C 

subroutine alfav(alfan,a) 
common som,v1,v201,x2,x3,x4 
a1=x2-(x3-s/am*alfan)**2 
a..-v2+atan(al/sgrt(xl**2-al**2)) 
return 
end 

subroutine tetav(tetan,t) 
common s,am,v1,v2,x1,x2,x3,x4 
b=x2-(slaaltetan+x4)**2 
t=v2-v1-atan(b/sort(x1**2-b**2)) 
return 
end 

L 
L 
L 

real function t(r,a lala,a1p1 
t=atan((r+ala*(1.-cos(a)))/surt(alp**2-(r+ala*(1.-cos(a))) 

1**21) 
return 
end 
real function a(z,tola,alp) 
azatan((z+alp*(1.-cos(t)))/sgrt(ala**2-(z+alp*(1.-cos(t))) 

14421) 
return 
end 
real function r(alfa,tetalala,a1p) 
r=a1p*sin(teta)-ala*(1.-cos(alfal) 
return 
end 
real function z(alfa,teta,ala,a1p) 



return 
end 

, 

, 

4 



alloa12013,vnoll,stiolalplala,anvarv,astart s astopp,tstart,.tstopp!inoll,znoll 
lkorrektiontabell for forning vertikalt Eid 1 

nalfa=laoet ho s alfa-eotorn fro alfa=0 iinkrenent1 
dif =erforderlino korection hos teta-Eotorn 
tabellen innehal16r 

nalfa dif 

1nalfa-varden 

O 400 800 1200 1600 
2 4 5 8 

16 
0 

416 
2 

816 
4 

1216 
6 

1616 A 
32 

O 
432 

2 
832 1232 

6 
1632 

e 
48 

O 
448 

2 
848 

4 
1248 

6 
1648 

a 
64 

O 
464 

2 
864 

4 
1264 

6 
1664 

e 
80 

O 
480 880 

4 
1280 1680 

s 
76 

O 
496 896 

4 
1296 

6 
1696 A 

112 512 
2 

912 1312 
6 

1712 
a 

128 528 928 1328 1728 
6 

144 544 944 1344 1744 
2 4 6 8 

160 560 960 1360 1760 
6 7 

176 576 976 1376 1776 
3 4 6 9 

192 592 992 1392 1792 
3 4 S 9 

208 608 1008 1408 1808 
3 4 9 

224 624 1024 1424 1824 
7 9 

240 640 1040 1440 1840 
3 5 9 

256 656 1056 1456 1856 
s. 3 5 7 

272 672 
2 

1072 
r 

1472 1872 
9 

288 488 1088 1488 1888 
3 5 7 9 

304 704 
3 

1104 
r 

1504 1904 
9 

220 720 1120 1520 1920 
3 5 7 10 

336 736 1136 1536 1736 
3 5 7 10 

352 752 1152 1552 1952 
P 3 '7 10 

368 
2 

768 
3 

1168 
r 
tj 

1568 
7 

1968 
10 

384 
2 

784 
z 

1184 
r 

1584 
7 

1784 
10 

ikorrektiontabell for korning vertikalt sid 2 

nalfa dif 

2000 
10 

O 
O o 

O 
0 

O 
O 

2016 O 0 0 

2032 
10 

10 

A 
O 

O V 

0 

O 
o 

0 

o 
2048 o O O 

11 O 0 0 
2064 O O 

2080 
11 O A 

O
O 

0 
0 

O 

11 O O O 
2096 o O 0 

ILI O O O 
2112 

ft 
it 

it 

O 
O u 

O 
O 

2128 O O O 
44-



2144 

2160 
11 O 

O 

0 
o 

A 

o 
0 

O 
0 

O 

2176 
11 

i2 
O 

o 

O 
0 

O 

O 
O 

0 

o 

O 
0 

O 
2192 

2208 

in 
iC 

12 

0 

O 
O 

0 

O 

O 
k 

O 
o 

O 

0 

O 
O 

O 
2224 

12 
O 

O 
O 

O 0 
O 

0 
2240 

12 
O 0 

O 0 
0 

o 
2296 O O 0 

12 0 if O 0 
2272 O O O 

o O 
O 

O 
O 

O 

V 
0 

0 
o 

0 
O V 0 

o 
0 O O 0 O 

O O 0 
O O O G 0 

O 
0 

O A O 
0 

O 
li 

0 

O U O O 

O 
O 

O O 
O 

O O 
O O O O 

0 O O 0 
0 O O 

1korretionstabel i for kornipg horisoaelit sid 1 

iltfta=laget hos teta-gotorn fran teta=0 110regiept1 
dif =erforderling korgektiol ho; alfa-gotorn tabeilep inpehallel 218nti,ta-varden 

• nteta dif 

O 400 800 1200 1600 
n 1 C 3 3 

16 416 816 1216 1616 
0 3 4 

32 432 832 1232 1632 
O 1 Iż 3 

4R 448 848 1248 1648 
O 3 

64 464 664 1264 1664 
O Iż 3 

480 880 1280 i680 
O 1 3 

96 476 894 1296 1:696 
2 3 4 

112 512 912 1312 1712 
O 3 

128 928 928 1328 1728 
2 3 

144 544 944 1344 1744 
0 t 3 4 

160 560 960 1360 170 
O 1 2 3 

176 976 976 1376 1776 
O 1 2 3 4 

192 592 992 1392 1792 
O 1 2 4 

208 608 10U8 1408 _202 
0 2 

224 624 1024 1424 1824 
O 2 3 

240 840 1040 1440 1840 
3 

256 656 1056 1456 1856 
1 2 3 4 

272 67? 1072 1472 1872 
1 1 2 3 

288 688 iosa 1488 1888 
2 3 4 

304 704 tto4 1504 1904 
1 3 

32u 720 1120 1520 1920 
2 3 

336 736 1136 1536 1936 
2 2 3 Ił 

352 792 1152 1552 1952 
1 2 2 3 11

368 766 1168 1568 1968 
2 2 3 

384 764 1184 1584 1784 
1 2 3 4 

A e 1Korretionstabell for kornpg horisodellt old 2 



nteta dif 

2003 2400 2800 3=00 0 
6 A 

U 
2016 2416 28A6 2214 O 

r 7 s O 
2032 2432 2832 3232 

E 7 O 
2048 2448 2848 3248 

5 6 B 
2064 2464 2864 3264 0 

7 8 O 
2080 2480 2880 3280 4 

5 1 s 0 
2096 2496 2896 3296 O 

8 
2112 2512 2912 3312 O 

5 6 7 s 
2128 2528 2928 3328 O 

5 6 7 s 
2144 2544 2944 3244 O 

6 7 9 
2160 254 2760 3360 O 

7 
2176 2576 2976 3376 O 

5 6 7 9 
2192 2592 2992 3392 A 

6 O 
2208 2608 3008 3408 O 

5 6 9 
2224 2624 30=4 3424 O 

6 9 O 
2240 260 3040 3440 O 

6 7 9 O 
2256 2656 3056 3456 

5 8 9 
2272 2672 3072 3472 O 

6 2 -O 
2288 2688 3088 O 

S 0 
2304 2764 3104 O 

5 8 O 
2320 2720 3120 

8 
nqn! 
C,,Z0 2736 3136 O O 

S O 
2352 2752 3152 O 0 

7 8 
2368 2768 3162 O U 

O O 
2324 

6 
=784 , / 

3184 
8 

O
0 

O 
0 

Iradiell avvikelee d r i gl gid korning 
vertikalt aed korrektion enligt den be-
ra'made tabelleh 

rafie= f). 

279.63 delr= 

255.16 .03 

230.95 .05 

206.95 .09 

183.10 .12 

159.39 .09 

135.80 .07 

112.30 .10 

88.91 .47 

65.60 ,00 

42.38 -.08 

19.23 .01 

/iq 



z= 267.85 

244.93 

222.06 

199.19 

176.31 

153.43 

130 54 

107.62 

S4.68 

61.73 

38.75 

15.73 
1 

radle= 113. 

de1f= .00 

-.10 

-.21 

-.22 

-.35 

,48 

-.59 

-.63 

-.72 

-.83 

-.95 

-.88 

z= 248.06 delr= .00 

226.87 -.14 

205.47 - 30 

183,85 -.44 

162.03 -.57 

140,07 

117 93 - 72 

95.63 -1.00 

73.13 -1.13 

50,62 -1,27 

27.92 -1,41 

5.03 -1.25 

radie= 170, 

z= 219.03 delr= 

199.84 

180.12 

159.92 

139.32 

118.38 

97.11 

75.49 

53.62 

31.48 

9.07 

-13.66 

.00 

-.06 

-.18 

-.29 

-.41 

-.60 

-.86 

-1.00 

1.16 

-1.3U 

-1.24 
1 



radl 226. 

z= 178.45 delr= .00 

161.68 .21 

143.99 .29 

125.49 .32 

106.33 .36 

86.61 .2P 

66.35 .09 

45.55 .04 

24.33 

2.69 -.21 

-19.36 -.33 

-41.72 -.27 
1 vertikal avvike15e delz i mm gid korning 
horisontellt med korrektion enligt den be-
raknade tatieii i 

t 

z= 283. 

r= -62.77 del .00 

-38.07 

nteta dif 

nteta dif 

nteta dif 

nteta di 

nteta dif 

nteta dif 

liteta dif 

nteta if 

nteta dif iv) 



nteta dif 

z= 186. 

r= -2t,35 

1.5- 6 

22.83 

46.76 

70.82 

94.05 

116,68 

138.59 

159.51 

179.12 

196.94 

nteta dif 

z= 89. 

r= -5.93 

18.92 

43.69 

68.43 

93.11 

111.53 

141.61

165.41 

188.56 

210.93 

232.18 

252.04 

F= 

delz= .00 

-.31 

-.01 

.23 

.23 

.83 

1.47 

2.08 

2.87 

3.91 

5.59 

delz= .00 

-.32 

-.10 

.00 

-.18 

.15 

.41 

.54 

.651 

,81

1.35 

1.87 

-.05 delz= .00 

nteta dif 

nteta dif 

nteta dif 

k 

-.36 

-.16 

.05 



t 

174,75 

201 73 

226.26 

250.10 

273,01 

z= -105. 

-.12 

-,23 

-.38 

-.55 

-.42 

-8 32 delz= .00 

nteta dif 

nteta dif 

nteta dif 

nteta dif 

nteta dif 

nteta dif 

nteta if 

nteta dif 

nteta dif 

nteta dif 

nteta dif 

lantal inkrenent nalfa sch nteta ssa funtot 
av resp vinkel 

alfa nalfa tata nteta 

25 2265 40 3471 
24 2187 39 339' 
23 2107 38 3322 
22 2025 37 3244 
21 1943 nJ z6 3169 
20 1859 35 3092 
19 1'73 34 3014 
iA 1487 za 2935 
4" ił 1579 32 2856 
16 1510 31 2774 
15 1420 30 

40 
2495 



13 1238 28 2531 
12 1146 27 2448 
11 1053 26 2364 
10 960 25 2280 

865 24 2175 
8 771 23 2110 
7 676 22 2023 
6 580 21 1937 

484 20 1849 
4 3R8 19 1761 
3 29' 18 1673 
2 194 17 1984 

97 ii 
10 1494 

O 0 15 1404 
14 1314 
13 1222 
in 1131 
11 1039 
10 346 
9 853 
8 760 

666 
O 572 
5 477 
4 382 

287 
192 

1 96 
O O 

Vii 



all,a12,a13,vnollIstio,alp,ala,anvarv,astart lastoppltstart,tstopp no ' znoll 
lkorrektiontabell for iorning yertikalt sid 1 

nalfa=lauet hos alfa-notoro fran alfa=0 (inRreeenti 
dif =erorderling W -Ktion hos teta-Potorn 
tatellen iniahaller 

nalfa dif 

Inalfa-varden 

0 400 800 12O0 1600 
2 5 

16 416 816 1216 1616 
2 4 5 

32 432 832 1232 1632 
2 5 

48 448 848 1248 1648 
3 

64 464 864 1264 1664 
3 4 

80 480 
t 

880 
3 

1280 
ił 

1680 

96 476 894 1296 1696 
3 4 

112 512 712 1312 171? 
C 3 4 6 

128 528 928 1328 1728 
3 6 

144 544 944 1344 1744 
2 3 6 

160 56v 960 1360 1760 
2 3 4 6 

174 576 976 1376 1776 
2 3 6 

192 592 992 1392 1792 
2 3 4 6 

208 608 
E 

1008 
a 

1408 
4' 

1808 

224 624 1024 1424 1824 
P 3 4 II 

240 640 104A 1440 1840 
2 3 4 

256 
t 

656 
2 

1154 
3 

1456 
d 

1256 

272 672 1072 1472 182 
2 3 6 

288 688 1088 1488 1888 
1 2 3 5 

304 704 1104 1504 1904 
2 3 5 6 

320 720 1120 1520 i920 
2 3 5 O 

336 734 1136 1534 1936 
2 3 

352 752 1152 1552 1952 
3 5 

366 768 1168 1548 1968 
1 2 4 5 7 

384 784 1184 1584 1984 
1 2 4 7 

lkoirektiontabell fur r ing vertigalt sid 2 

2000 

2016 O 
7 

2032 

O 
O 

O 
O 

O 

O 

O 

O 
O 

O 

0 

O 



204; 
7 

O 
0 

O 
0 

O 
0 

O 
O 

2064 o O O O 

0 O v O 
2080 o 0 0 O 

7 O 0 O 0 
2076 O • 0 O O 

7 0 0 0 O 
2112 O 0 O 0 

2128 
7 

o 
O 

0 
O 

o 
O O 

O 

2144 
O 

o 
0 

O 
0 

O 
0 0 

O 

8 0 O O 0 
2160 O O O 

2176 
8 

o 
0 

O 
0 

V 

v 0 
0 

2192 
8 

o 
0 

0 
0 

o 
O 0 

0 
8 0 0 O O 

2208 O 0 O 0 

2224 

2240 

2256 

8 

8 

8 

O 

o 
o 

0 

0 

0 

O 

O 

0 

0 

O 

0 

O 

V1" 

V 

0 

O 

O 
O 

o 
U 

0 A 

2272 
8 

o 
0 

O 
0 

O 
O O 

U 
0 O 0 0 0 

0 O O A 
TJ o 

O 

O 

O 

0 

0 

O 

O 

V 

O 

0 

0 

O 
U 

o 

0 

0 

0 
O 

O 

O 

0 

O 

0 
O 

O 
o 

O 
O 

0 
0 

1 
0 

o 
0 

0 
O O 

o 
4% 0 

o 
0 

0 
0 0 

V$4 

O 
0 

O 
0 

0 
0 

O 
O O 

V„4 
O 0 0 0 

lkorretionstahell for korni horisontellt sid 1 

ntfta=laget hos teta-motorn fran teta=0 (inkreaent1 
dif =erforderling korrektion hos alfa-motorn tabellen innehallsq 218ftteta-v3rden 

nteta dif 

0 400 800 1200 1600 
O 5 

16 416 816 1216 1616 
0 5 

32 432 832 1232 1632 
O 1 5 

42 448 848 1248 1648 
0 1 

44 464 864 1264 1664 
O 1 5 

480 880 1280 1680 
0 1 5 , 

96 496 896 1294 1694 
O 2 6 

112 512 912 1312 1712 
0 2 

128 522 928 1322 1728 
O 2 

144 544 944 1344 1744 
0 2 

160 
0 

5A0 
2 

960 1360 1760 
O 

176 576 976 1376 1776 
2 

192 572 992 1372 1792 
2 

208 6OR 1008 1408 1808 
1 2 O 

224 624 1024 1424 1824 
1 2 O 

240 640 1040 1440 1840 
2 3 6 

256 656 1056 1456 1856 
2 3 6 

272 672 1072 1472 1872 
2 3 5 6 

288 488 1088 1488 1888 
2 3 6 

304 704 1104 1504 1904 
2 3 5 

320 720 1120 1520 1920 



31 n3 1136 :536 
1 2 6 

352 752 1152 155? 1952 
1 2 4 6 

368 748 1168 L568 1968 
2 '7 

384 784 1184 1584 1984 
1 2 4 5 

lkerretionstabell fnr kerning horisentellt sid 2 

ateta dif 

2000 2400 2800 3200 V 

7 8 10 12 A 
V 

2016 2416 2816 3216 O 
7 8 12 O 

2032 2432 2832 3232 
7 O 10 12 0 

2048 2448 2848 3242 
7 R 10 12 

2064 2464 2864 3264 
7 8 10 12 O 

2080 2480 2880 3280 
10 12 O 

2096 2496 2896 3296 
7 9 10 12 

2112 2512 2912 3312 
7 9 10 12 O 

2128 2528 2928 3328 
7 9 11 12 O 

2144 2544 2944 2244 
7 11 12 O 

2160 2560 2960 3360 
7 9 11 13 O 

2176 2576 2976 3370 
7 9 11 13 O 

2192 2572 2992 3392 
9 11 13 O 

PO? 2608 3008 3408 
7 9 11 13 O 

2224 2624 2024 
O 9 U. 

3424 
13 

2240 2640 3040 3440 
11 13 O 

2256 2656 3056 3456 
8 9 ii 13 

2272 2672 3072 3472 
s 9 11 O O 

2288 2688 3088 0 
8 11 O O 

2204 2704 2104 0 
a 10 11 0 O 

2320 2720 2120 0 
a LU 11 O 

2326 2736 3136 
O 10 11 

2352 2752 3152 O
o O 

O 10 12 O O 
2368 2768 3168 

8 10 12 O O 
2384 2784 3184 O 

8 10 12 O 
Iradiell avyikelse delr i Fin vid kerning 
vertkkalt led korrOtion enl,gt 
raknade fabellen 

radie= 0: 

z= 281.11 delr= 

25t .i5 .05 

231:59 .06 

207.25 -.01 

183.34 .10 

159.52 .24 

135.87 

den he-

. 0T , 1,7F 



88.92 

65 61 

42.38 

19.23 

radie= 92. 

z= 265.88 deir= 

242.58 

217.47 

19,6.47

173.51 

150 57

127.63 

104.77 

81,85 

58.95 

35.96 

13.00 

rafie= 184. 

.27 

.06 

,24 

-.03 

.00 

-.11 

-.25 

-.46 

-.47 

-.42 

-.62 

- 42 

-.65 

-.71 

-1.05 

Zr 236.84 delr= .00 

215.40 -.18 

193.87 -.39 

172.25 -.47

150.44 -.75 

128.47 -.76 

104.43 -1.01 

84.19 -1.06 

61.81 -1.12 

39.35 -1.42 

16.62 -1 29 

-6 14 -1.60 

radie= 274 

Zr 191.93 del.= .00 

172.63 -.1$ 

152.94 -,28 

132.90 .53 

112.40 .59 

91.54 -.60 

70.47 .85 

49.00 -.90 

ixe 



27.22 

5.27

-17.16 

-39.69 

radie= 368. 

- 1 
i 
itt  

+-ii.; 

-1.14 

-1.46 

z= 126.70 delr= .0e1 

110.32 .18 

92.87 .24 

74.7A .16 

55.86 .24 

36,34 .34 

16.43 .18 

-4.12 .18 

-25.15 .17 

-46.50 -.09 

-68.58 .05 

-70.83 -.24 
1 vert_kal avvikelse delz i em vid knrning 
harisontellt med korrektiun enligt den be-
raknade fahellen 

1 

z= 283. 

r= -62.77 delz= .00 

Meta dif 

nteta dif 

nteta dif 

nteta dif 

nteta dif 

nteta dif 

nteta dif A'? 



CA-

nteta dif 

nteta dif 

nteta dgf 

z= 173. 

r= -22.77 delz= .00 

14.03 -.02 

50.50 .12 

86.56 .36 

122.07 .76 

156,87 1.26 

190.67 2.0k 

223.17 2,04 

253.93 4.38 

282.29 6.34 

nteta dif 

nteta dif 

z= 63. 

r= -2.99 delz= 00 

33.77 .06 

71.03 .02 

108.08 .02 

145.02 .15 

181.72 .23 

217.97 .43 

253.56 .64 

288.18 .84 

321.42 i.15 

352.70 1.83 

381.49 2 39 

z= -47. 

r= -1.63 delz= .00 

nteta nif 



nteta dif 

nteta dif 

nteta dif 

nteta dif 

nteta dif 

264.01 

301.68 

338.57 

374.25 

408.26 

z= -157. 

r= -13.59 delz. 

nteta dif 

nteta dif 

nte+a dif 

nteta dif 

T;teta dif 

nteta dif 

nteta 414

nteta dif 

-.34 

-.54 

-.77 

-.87 

-1.43 

800 

nteta dif 



keta dif 

lantal inkrement 
av reep vinkel 

alfa nalfa 

25 2265 
24 2187 

If ech nteta Euft 

teta 

40 
39 

nteta 

23 2101 38 3322 
22 2025 37 3246 
21 1943 36 3169 
20 1859 35 3072 
19 1773 34 3014 
18 1687 33 2935 
17 159? 32 2856 
16 1510 31 2776 
15 1420 30 2695 
14 1330 27 2,03 
13 1228 28 2531 
12 1146 27 2448 
11 1053 26 2364 
10 960 25 2280 
9 865 24 2195 
8 771 23 2110 
7 676 22 2023 
6 5E0 21 1937
5 484 20 1849 

388 19 1761 
3 291 18 1673 
2 194 17 1584 

97 16 1494 
0 O 15 1404 

14 1314 
13 1222 
12 1131 

1039 
10 946 
9 853 
8 760 
7 666 
6 572 
5 477 
4 382 
3 287 
2 192 
1 96 
O 0 

&94 



e11012,037vno11,stig a.p,alalamarv,asta t ostopp,tstartitstopp,rnoissznoll,raini 
Ikorrektiontabell fir kuning vertiealt sid 1 

nalfa=laget hos asfa-motorn frail a1fa=0 Linkrecient 
dif =erfolaerlino korection hos mta-noforn 
tabellen innehalii' 

nalfa dif 

-3744 -3344 

inalfa-varden 

-2PA -2544 -2144 
19 16 14 9 

-3728 -3320 -2928 -2528 -2128 
18 16 13 11 9 

-3712 -3312 -2912 -2512 -2112 
18 16 13 11 9 

-3696 -32°6 -2896 -2496 -2096 
18 6 13 11 9 

-3680 -3280 -2880 -2480 -2080 
18 16 13 11 9 

-3664 -3264 -2864 -2464 -2064 
18 15 13 11 

-3448 -3248 2848 -2448 -2048 
18 15 13 ii 9 

-3632 
18 

-3232 
15 

-2832 
13 

-2432 
Ii 

-2032 
9 

-3616 -3216 -2816 -2416 -2016 
18 15 13 11 9 

-3600 -3200 -2300 -2400 -2000 
18 15 13 Ii 9 

-3584 -3184 -2784 -2384 -1984 
1" 15 13 11 9 

-3568 -3168 -2768 -2368 -1768 
17 15 13 10 

-3552 -3152 -2752 -2352 -1952 
15 12 10 8 

-3536' -3136 -2736 -233A -1 936 
17 15 12 10 

-3520 
17 

-3120 
15 

-220 
12 

-2320 
10 

-192f 
8 

-3504 -3104 -2704 -2204 1904 
L7 14 12 10 

-3488 -3088 -2688 -2288 -1888 
17 14 12 10 8 

-3472 -3072. -2672 -2272 -1872 
14 IP 10 8 

-3456 -3056 -2656 -2256 -1856 
4.7 12 IA 8 

-3440 -3040 -2640 -2240 -1840 
17 14 12 10 8 

-3424 -3024 -2624 -2224 -1824 
16 14 12 10 8 

-3408 -3008 -2608 -P208 -1808 
16 14 12 10 

-3392 -2992 -2592 -2192 -1792 
16 .4 12 10 

-3376 -2976 -2576 -2174 -1'16 
16 14 12 10 8 

-3360 -2960 -2560 -2160 l „760 
16 14 11 9 

1iorre1tiontabell for ko-ning 'ertikalt sid 2 

naifa dif 

-1144 -1344 -944 -544 -144 
6 • 2 

-1128 -1328 -928 -52P -128 
6 4 2 

-1712 -1312 -912 -512 -112 
6 2 ts 

-i696 -1276 -296 -49A -94 
7 5 ił 2 

-168ti -1280 -880 -480 -80 
5 O 

-i664 -1264 -864 -464 -64 

-1648 
5 nn -848 -448 

2 
-48 

7 5 4 2 0 
-1632 -1232 -832 -432 -32 

5 P 

-1616 -1216 8.0 416 -16 



-1600 -1200 -800 -400 A 
7 5 3 C O 

-1584 -1184 ROA O 
3 

-1568 -1168 -768 -368 0 
7 5 3 O 

-1552 -1152 -752 -352 O 
7 5 3 O 

-1536 -1136 -136 -336 V 
7 5 3 O 

-1520 -1120 -720 -320 

-1504 
6 

i104 
5 

-704 
3 

-304 
O 

V1" 

-1488 
6 

-1088 -688 
3 

-288 
1 O 

U 
5 3 O 

1412 -1072 -672 no7n 
-C C 

6 4 3 1 
-1456 -1056 -656 CJV O 

6 3 1 
-1440 -1040 -640 -240 O 

6 3 1 
-1424 

6 
-1024 -624 

3 
O 

o 
-1408 -1008 -608 -202 O 

6 4 3 0 
-1392 -992 -592 -192 0 

6 4 2 1 O 
-1376 -976 -576 -176 0 

6 4 2 O 
-1360 -960 -560 -160 O 

6 4 2 1 O 
1korretionstahe1l for korning horisontellt sid 1 

ntfta=laget hos teta-motorP iran teta=0 finkregentl 
dif =elforderling korrektion hos alfa-e"tor" fabellei innehalles 218.1teta-varden 

nteta dif 

0 400 800 1200 1600 
0 -1 -2 -3 -3 

16 416 814 i216 1614 
O -2 -3 -4 

32 432 832 1232 1632 
O -1 2 -3 -4 

48 448 848 1248 161,8 
0 -1 -2 -3 -4 

64 464 864 1264 1644 
O -1 -2 -3 -4 

80 480 880 1280 1680 
O -1 -2 -3 -4 

96 496 876 1296 16'16 
0 -1 -2 -3 -4 

112 512 712 1312 1112 
-1 -2 -4 

128 528 328 1328 1728 
0 -2 -3 -4 

144 544 '444 1344 1744 
0 -1 -2 -3 -4 

160 560 960 1360 1140 
n -2 -3 -4 

176 576 776 1376 1776 
0 -f -2 -7 -4 

192 592 792 1392 1792 
O -t c -3 -4 

208 408 1008 1408 1808 
0 -t -2 -3 -4 

724 624 1024 1424 1824 
O -2 -3 -4 

240 640 I „340 1440 1840 
0 -2 -3 -4 

254 654 1056 1454 1854 
-1 -2 -3 

272 672 1072 172 1812 
-1 -2 -3 -4 

288 688 1088 1488 1880 
-2 -3 -4 

304 
-1 

704 1104 
-2 

1504 
-3 

1904 
-4 

'1.20 720 1120 1520 1920 
-1 -2 -3 -4 

336 '34 1136 1538 1936 
-1 -2 -2 -3 -4 

352 '52 1'52 1552 1952 
-2 -2 -3 -4 

368 
-1 

?be 
• -2 

1168 
-2 

1568 
-3 

1748 
-4 

ROL 784 1104 1584 1784 
-1 • -2 -3 -3 

lkorretionstabe1 for korning horisnntellt siei 2 



OPta 

200 

dif 

240g 2800 3200 
-5 -6 -7 -B 

2016 2416 2816 32i6 O 
-5 -6 -7 -B 

2032 
-5 

2432 
-6 

2832 
-7 

3232 
-s 

O 
o 

2048 
-5 

2448 
-6 

2848 3248 
-e 

U 
O 

2064 
-5 

2464 
-6 

2864 
-7 

3264 
-a 

O 
11 

2080 2480 288ki 3280 O 
-5 -6 -7 -9 O 

2P96 2496 2896 3296 
-5 -6 -9 

2112 25i2 2912 3312 
-9 

O 
o 

2128 2528 2928 3328 O 
-5 -6 -7 -7 O 

2144 2544 2744 3344 v 
-5 -6 -7 -9 O 

2160 2560 2960 3260 O 
-5 -6 -7 -9 O 

2176 2576 2976 3376 O 
-5 -6 -7 -9 A 

2192 
-5 

2592 
-6 

2792 _ 
3392 

-9 
o 

O 

2208 
-5 

2608 
-6 

3008 
-8 

3408 
_0 

O 
O 

2224 P624 3024 3424 O 
-5 -6 -8 -9 O 

2240 2640 3040 3440 tj 

-5 -6 -8 -9 O 

2256 2656 3056 3456 
-5 -6 -8 -9 O 

2272 
-5 

2672 
-6 

3072 
n -0 

3472 
O 1.1 

2288 2688 3088 C O 
-5 -6 -a O O 

2304 2704 3104 0 O 

-5 -7 -8 O O 

2320 2720 3120 O O 
-5 -7 -8 O O 

2336 2736 3136 o 

2352 
-5 

2752 
-7 

3152 
-8 

O 
O 

U 
-5 -7 -R O 

2368 
-6 

2768 
-7 

3168 
-8 0 

O 
O 

2384 2784 3184 O O 
-6 -7 -8 O O 

Irad_ell avvikelse delr i m vid kerning 
iertikalt id korrektion enliQt den be-
raknade tabellen 

radie= -157. 

z= -28,18 

-67.78 

-106.61 

-144.27

-181.01 

-216.89 

-25P.11 

-286.84 

-321 27 

-355.70 

-390,45 

-425.92 

delr= .00 

311.11 

303.62 

231,36 

274.14 

251 76 

224.16 

191.21 

152.5. 

107.99 

57.26 



-42.02 

-81.71 

-119.98 

-157.07 

-193,02 

-227,89 

-261.90 

-295.23 

-328.05 

-360.70 

-373.48 

-426.79 

radle= -223. 

-59.14 

-98.71 

-136.59 

-173.06 

-208.14 

-241.93 

-274,63 

-306.44 

-337.55 

-368.31 

-399.00 

-430,04 

radie= -256. 

z= -80.00 

-119.43 

-156.88 

-192.69 

-226 79 

-259.37 

-P90.63 

-320.80 

-350.04 

-378.'4 

, -407.20 

-435.83 

delr= .00 

377.37 

369.88 

35".62 

340,39 

317.99 

270.35 

257.32 

218.51 

173,83 

122.88 

65.34 

del r= .00 

443.62 

436.15 

423,91 

406.71 

384.33 

356.69 

323,65 

284.78 

239 99 

188.87 

121.08 

d r = .00 

509.89 

502.45 

430.27 

473,13 

450 82 

423.24 

390.24 

351.37 

306.54 

255.31 

177.34 



radl -289. 

Z = -105.28 

-144.56 

-181.50 

-216.49 

-249.55 

-280.77 

-310.42 

-338.75 

-265 94 

-33P.39

-418.41 

deir= .00 

516.1.6 

562.79 

556.10 

539.69 

511.50 

49b.06 

457.17 

418.39 

3'3.57 

322.33 

-444.43 a4.25 
I vertikal avvikelae delz i RP „id korning 
hoTisontellt eed korrektion enligt de p te-
raknade tabellen 

z= -105. 

r= -8.32 .delz= .00 

nteta dif 

nteta dif 

nteta dif 

nteta dif 

nteta dif 

Aka dif 

nteta dif 

nteta dif 

nteta dif 

nteta dif 



nteta dif 

z= 29. 
o 

r= -.62 

24,27 

49.25 

74.33 

99.47 

124.54 

149.48 

174.19 

198 53 

222,99 

245.24 

267.09 

z= 143. 

r= -20.05 

J. 4.75 

29.28 

53.63 

77.79 

101.47 

1P4.71 

147.36 

169.25 

190.14 

209.73 

227.64 

-69.27 

-44.54 

- 52 

3.02 

26.10 

48.24 

69.57

89.91 

109 05 

126.68 

142.41 

Wiz= .00 

-58.46 

-62.83 

-49.97 

-79.81 

-93.26 

-109.92 

-130.00 

-153.71 

-181.43 

-213.53 

-250.42 

delz= .00 

-326.43 

-330.74 

-337.83 

-347.59 

-360.92 

-377.42 

-397.30 

-420.78 

-448,20 

-479.94 

-516 38 

de1z= 

-594 39 

-598.65 

-405.61 

615.21 

-628.30 

-644,51 

-664.03 

-687.05 

-713.90 

744.72 



1 

z= 431. 

r= -156.75 delz= OO 

-132.12 -862.34 

ntete if 

nteta dif 

.L i... dif 

nteta dif 

nteta dif 

nteta dif 

nteta dif 

nteta dli 

nteta dif 

nteta dif 

lautal 1nkrenent nalfd ucv utdtd soA fu tior 
av resp 

alfa nalfa teta nteta 



all,a12,a13,vholl,stig,a'p,ala,anvarvlastalt ,astopp,tc.tartItstnop, holl,zh611, aiwtagamin,Lma. 
lkorre -tiontabe" for riui rti, i

nalfa=laut ho s aifa-cotorh frah alfa=0 linkrenehti 
dif =erforderliho korection i s t a-nutorn 
tabelleh innehallir 

halfa dif 

Inalfa-vardeh 

-3144 
12 

-3344 -2944 
9 

-2544 
s 

-2144 
6 

-3728 
12 

-3328 
10 

-2928 
9 

-2528 
a 

-2'28 
6 

-3712 -3312 -2912 -2512 -2112 
12 10 7 

-3696 -3296 -2896 -2496 -2096 
12 10 9 7 6 

-3680 -328A -2880 -2480 -.2080 
12 10 9 7 6 

-3664 -3264 2864 -2464 
12 10 9 7 6 

-3648 -3248 -2848 -2448 -2048 
12 10 9 7 6 

-3632 -3PR2 -2832 -2432 -203P 
12 10 7 

-3616 -3216 -2816 -2416 -2016 
12 10 9 7 6 

-3600 
12 

-3200 
10 

-2800 
s 

-2400 
7 

-nrio 
O 

3584-
11 

-3184 
10 

-2784 
s 

-2384 
7 

-1984 

-3568 
11 

-3I6R 
10 

-2768 
s 

-2368 
7 

-1968 
6 

-3552 -3fl 152 -2752 -2352 -1952 
Ii 10 8 7 O 

-3536 -3136 -2736 -2336 -1936 
II 10 8 7 

-3520 -31P0 -2720 -2320 -1920 
ii 10 O 7 6 

-3504 -3104 -2704 -2304 -1904 
11 10 8 7 

-3488 -3088 -2688 -2288 -1888 
11 8 7 5 

-3472 -3012 -2672 -2272 -1872 
II 9 8 7 5 

-3456 -3056 -2656 -2256 -1856 
11 9 8 7 

-3440 -3040 -2640 -2240 -184(' 
11 O 7 

-3424 -3024 -2624 -2224 -1824 
ii 5 

-3408 -3008 -26061 -2208 -1808 
9 O 5 

-3392 
11 

-2992 
9 

-2592 
a 

-2192 
6 

-1792 

-3376 -2976 
9 

-2576 -2176 
6 

-1776 
C 

-3360 -2960 -2560 -2160 -176A 
11 9 8 6 5 

orrektiontabell for kornihg vertikalt sid 2 

halfa dif 

-1144 -1344 -944 -544 - 144 
3 2 

-1728 -1228 -928 -528 -128 
5 4 3 

-1712 
5 

-1312 -912 
3 

-512 
t 

-112 

-1696 
5 

296 -896 -476 -76 
O 

-1680 -1280 -880 -480 
4 2 O 

-1664 -1264 -864 -464 -64 
2 

-1648 -1248 -848 -448 -48 
C O 

-1632 -1232 -832 -432 -32 
r 2 O 

-1616 -1216 -316 416 -16 



-1600 -800 -400 
3 2 

-1584 -1184 -704 -384 
F 
J 2 

-1568 -1168 -76G -368 O 
3 2 O 

1552 -1152 -752 -35P O 
4 3 2 1 O 

-1536 -1134 -736 -336 0 
4 3 2 1 

-1520 -1120 -72O -320 O 
3 2 O 

1504 -1104 -704 -304 0 
4 3 

IL 
ii 

-1488 1088 -688 -288 O 
4 

-1472 -1072 -672 -272 O 
4 3 2 O 

-1456 
4 

-1056 
3 

-656 
2 

-256 
t 

o 
0 

-1440 -1040 -640 -240 
4 3 O-

-1424 -1024 -624 -224 O 
3 2 O 

-1408 -100R 
3 

-608 -208 
1 

U 
O 

-1342 -492 -592 -02 0 
3 

-1376 -976 -576 -174 O 

-1360 -960 -560 
2 

-160 
O f; 

o 
4 3 O O 

ikorretionstabell for korning holisonLilt sid 1 

ntfta=laoet hos teta-potorn frail teta=0 (inkreaent) 
dif =erforderling korrektion ho s alfa-ootorn tabellen innehaller 218nteta-varden 

nteta dif 

400 800 1200 1600 
o -2 -4 -5 

16 416 816 1216 1614 
O -1 -3 -4 -5 

32 412 832 1232 1632 
O -1 -3 -4 -5 

48 448 848 1248 1648 
-1 -3 -4 -5 

I. 

O 
464 

-1 
844 

-3 
1264 

-4 
1664 

-s 
80 480 880 1280 1680 

O -1 -3 -4 -6 
96 476 846 1296 1646 

0 -2 -3 -4 -6 
112 F.1P 912 1312 ;712 

0 -2 -2 -4 -6 
128 523 428 1328 1728 

P -2 -3 -4 -6 
144 544 944 1344 1744 

O -2 -3 -4 -6 
160 560 , 960 1360 1760 

II -2 -3 -4 -6 
176 576 476 1376 1776 

-t -2 -4 -6 
192 

-1 
572 

-a 
472 1392 

-4 
1742 

-6 
208 

-1 
608 

-2 
104 _ 3 1408 

-5 
1808 

-6 
224 624 1024 1424 1824 

-1 -2 -3 -5 -6 
240 640 i040 1440 1840 

-1 -2 -3 -5 -6 
254 656 1056 1456 1856 

-1 -2 -3 -5 -6 
272 672 10'2 1472 1872 

-2 -3 -5 -6 
288 688 1088 1488 1888 

-1 -2 -3 -5 -6 
304 704 1104 1504 i904 

-2 -3 -5 -6 
320 720 1120 1520 1920 

-1 -2 -4 -5 -6 
336 736 1136 1536 1926 

-1 -2 -5 -6 
352 752 1152 1552 175? 

-1 -2 -4 -5 -7 
368 768 1i48 1568 1768 

-1 -2 -4 -5 -7 
384 784 1184 1584 1984 

-1 -2 -4 -5 
1hrretionstabell for itorning 4risontellt sid 2 



nteta dif 

2000 2400 2800 3200 0 
-7 -B -t0 -12 O 

2016 
-7 

2416 
-8 

2816 
-10 

2216 
-12 O 

2032 2432 2832 3232 
-7 -9 -10 -12 O 

2048 2448 2848 2248 
-7 -9 -10 -12 O 

2064 2464 2864 3264 O 
-7 -9 -11 -13 ii 

2080 

2096 

211P 

2128 

-7 

-7 

-7 

2480 

2496 

2512 

2528 

-9 

-9 

-9 

2880 

2896 

2912 

2928 

-11 

-11 

-11 

3280 

3296 

3212 

3328 

-13 

-12 

in 

o 
A 

o 

O 

o 

O 

o 

2144 
-7 

2544 
-9 

2944 
-11 

3344 
-13 

et 
V 

A 

-9 -13 O 
2160 2560 2960 3360 O 

-7 -11 -13 0 
2176 2576 2976 3376 O 

-7 -9 -11 -12 O 
21'92 2592 2992 3392 O 

2208 
-8 

2608 
-7 

3008 
-11 

3408 
-13 

O 
O 

2224 
-8 

2624 
-3 

3024 
-11 

2424 
-14 

O 
O 

2240 

2256 

-8 

-a 

-e 

2640 

2654 

-9 

-9 

-10 

3040

3056 
-11 

-12 

3440 

3456 

-14 

-14 

-14 

O 

O 

O 

O 

O 
2272 2672 3072 3472 O 

-8 -10 -12 O O 
2288 2688 3008 4,) 0 

-8 -10 -1P r 
2204 2704 3104 n 0 

-8 -10 -12 0 O 
2320 

-e 
2720 

-10 
2120 

-12 
O 

O 
2336 

-e 
2736 

-10 
3126 

-12 
2352 2752 3152 0 O 

-R -10 -18 O 
2368 2768 1168 0 O 

-8 -10 -12 
2204 2784 3184 0 O 

17 -10 -12 
iradiEll @VVi'gE15E delr i Vi Vid korning 
vertikalt med korrektion enliot den be-
raknade tabellen 

radle= -157. 

Z- -18.5? deir= .00 

-58.53 311.04 

-97.69 

-136.11 

-173,85 

-210 9A 

-247.52 

-283.59 

-219.31 

-354.83 

-390.28 

-425.91 

30368 

291.42 

274,24 

251.97 

224.57

131.73 

152.28 

109.31 

59.06 

2.30 



z= -38.99 

-78.78 

-117.50 

-155.17 

-191.93 

-227.74 

-262.73 

-296.95 

-336.54 

-363.47 

-376.44 

-429.09 

radie= -294. 

z= -67.81 

-107.43 

-145.66 

-182.55 

-218.17 

-252.56 

-285.83 

-318.02 

-349.31 

-379.85 

-409.74 

-43/.21 

radie= -362 

z= -106.33 

-145,11

-183.45 

-219.42 

-253.'8 

-286.56 

-317,89 

-347.81 

-376.52 

-404.13 

-430.91 

-456.91 

de1r= .00 

448 f'.0 

440.62 

428.32 

411.08 

388.14 

36L.23 

328,25 

289.71 

245.40 

194.84 

137.48 

de1r= .00 

584.96 

57' 58 

565.29 

548.05 

525.69 

498 15 

465.il 

426.47 

382.01 

331.24 

273.19 

„.$ I"- 

721.93 

'14,59 

702.35 

685.1' 

662.87 

635.42 

602.42 

563.80 

519.31 

460.46 

410,85 



radie= -431. 

2= -156.75 

195.97- 

-232.99 

-267,88 

-300.75 

-331.64 

-360 ii 

-388,00 

-413.74 

-438:12 

-461.P4 

delr= .00 

858.91 

851,65 

839,54 

822.53 

80A.44 

773.17

740.38 

701.94 

657 61 

606.84 

-483.32 549:25 
1 vertikal avvikeime delz i AV, vi d korni
horisontellt med korrektion enliat den be-
raknade tabelien 

r= ;18.59 delz= .00 

nteta dif 

nteta dif 

nteta dif 

nteta dgf 

nteta dif 

nteta dif 

pteta dif 

ntmta dif 

ntela dif 

rit ta dif 



lteta dif 

z= -10. 

r= -.07 dell= .00 

nteta dif 

nteta dif 

nteta dif 

149.81 

187.61 

225.27 

262.57 

299 26 

334.94 

369.24 

401.55 

z= 137 

r= -14.15 

22.72 

59.42 

95.89 

132.01 

lin Ił

202.51 

236.49 

269.21 

300.13 

328.95 

354.79 

z= 284. 

r= -63.08 

-6.44 

9.51 

44 71 

78.99 

112.17 

143.99

delz= .00 

-275.89 

-282.07 

-272.55 

-307.50 

-327.16 

-351.14 

-381.36 

-41A 40 

-457.61 

-504.13$ 

-559.03 

delz= .00 

-569 57 

-575.65 

-585.96 

-600.66 

-619.97 

-644.0'4 



174.23 

202.45 

227.q3 

268.60 

2= 431. 

-6'3 13 

707.42 

-747.64 

-791,59 

-846.16 

r= -156.75 delz= .00 

nteta dif 

nteta dif 

nteta dif 

nteta dif 

Meta dif 

nteta dif 

nteta dif 

nteta dif 

nteta dif 

nteta dif 

lantd1 in Ent na:fa och nteta sop funtion 
av resp vinkel 

Alfa nalfa teta nteta 


