
  
 
      La Meridiana  
 
      della Chiesa 
 
    di Nostra Signora  
 
    della Visitazione 
 
       di Perinaldo.  
 
 
                                       
D i o  c r eò  i l  t empo . . .  
 
 
 
                                      S an remo ,  f ebb ra i o  2009  
 
                                  P ao l o  Lup i  e  Agos t i n o  Regg i an i  



Va r i a z i on i  d e l  f o r o  gnomon i c o  a l  v a r i a r e  de l l ’ i n c l i n a z i one   
 
            d e l  f o r o  s t e s so  s e condo  l ’ a ngo l o  be t a .  
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                                        O        A  
                                         
 
 
 
 
 
 
 
 
 
 
 
 
        OC  =  R                  X  =  OA                Y  =  AB  
 
       AC  =  (R^2  −X^2)^0 ,5            AB  =  AC  co s  (β )  
 
                 Y  =  c o s (β )  (R^2  −  X^2)^0 ,5  
 
                 Y^2  =  [ c o s (β )^2 ]  (R^2  −  X^2)  
 
                 Y^2  =  R^2  [ c o s (β )^2 ]  −  X^2  [ c o s (β )^2 ]  
 
                 X^2  [ c o s (β )^2 ]  +  Y^2  =  R^2  [ c o s (β )^2 ]  
 
                       X^2               Y^2  
                    ―――――  +  ――――――――  =  1  
                       R^2          R^2  [ c o s (β )^2 ]  
 
                       X^2               Y^2  
                    ―――――  +  ――――――――—— =  1  
                     (  R  )^2      [ (  R  )  c o s (β ) ]^2  
 



 
                           E s emp i .  
 
   D i ame t r o  de l  f o r o  gnomon i co  mm.  15 .   Ragg i o  mm.  7 , 5  
   S i a  a  =  s em i a s se  magg i o r e  e  b  =  sem i a s se  m ino r e .  
   I l  s em i a s se  magg i o r e  da  quan to  s i  e v i n ce  d a l l ’ e quaz i one  
de l l a  c on i c a  r e s t a  i n va r i a t o  men t r e  va r i a  d i  d imens i one  
l ’ a s s e  m ino r e  a l  v a r i a r e  de l l a  d e c l i n a z i one  de l  So l e .  
 
   S o l s t i z i o  d ’ i n ve rno .  Dec l i n a z i one  de l  S o l e  (―23 ,4388 ) °  
β  =  ( ( 23 ,4388+(―23 , 4388 ) ) °=  0°  
a  =  mm.  7 , 5       b  =  7 , 5  c o s (0 ) °=mm.  7 , 5  
   I n  ques t o  c a so  i l  f o r o  gnomon i c o  è  una  c i r c on f e r en za .  
 
   Dec l i n a z i one  de l  So l e  (―13 ) °  
β  =  ( ( 23 ,4388+(―13 ) ) °=  (10 ,4388 ) °  
a  =  mm.  7 , 5      b  =  7 , 5  c o s ( 10 , 4388 ) °  =  mm.  7 , 3758675  
 
   Equ i no z i o .  Dec l i n a z i one  d e l  S o l e  ( 0 ) °  
β  =  ( 23 ,4388―0 ) °  =  ( 23 , 4388 ) °  
a  =  mm.  7 , 5      b  =  7 , 5  c o s ( 23 , 4388 ) °  =  mm.  6 , 881141037  
 
   Dec l i n a z i one  de l  So l e  (+15 ) °  
β  =  ( 23 ,4388+15) °  =  (38 , 4388 ) °  
a  =  mm .7 , 5       b  =  7 , 5  c o s (38 , 4388 ) °  =  mm.  5 , 87454483  
 
   S o l s t i z i o  d ’ e s t a t e .  Dec l i n a z i one  d e l  S o l e  (+23 , 4388 ) °  
β  =  ( 23 ,4388+23 ,4388 ) °  =  ( 46 , 8776 ) °  
a  =  mm.  7 , 5       b=  7 , 5  c o s ( 46 , 8776 ) °  =  mm.  5 , 126751184  
 
   L ’ a s s e  m ino re  è  c omp l ana re  a l  p i ano  ve r t i c a l e  d e l l a  
me r i d i ana  e  va r i a  da :  
          mm.  5 , 126751184  ≤  b  ≤  mm.  7 , 5  
  
 



                    Me r i d i ana  d i  P e r i n a l do .  
 

 
 
 
 E l l i s s e  s o l s t i z i o  i n ve rna l e ,  d a t i  d e l  22  d i c embre  2006  
 
Co l a t i t ud i ne  ( 46 , 137986 ) °  
 
Sem i  d i ame t r o  s o l a r e  =  α  =  ( 0 , 270977184 ) °  
 
Dec l .  d e l  S o l e  ( 23 , 4388 ) °  A l t e z z a  de l  S o l e  ( 22 , 699186 )  
 
R i f r a z i one  (R )  ( 0 , 03861 ) °  P a r a l l a s s e  P  ( 0 , 002254427 )  
 
A l t e z za  de l  So l e  c o r r e t t a  (+R−P )   ( 22 ,73554157 ) °  
 
φ  =  90°  −  22 , 73554157°  =  67 , 26445843°  
 
             A l t e z za  f o r o  gnomon i c o  mm.  8139  
 
             D i ame t r o  f o r o  gnomon i c o  mm.  15  
 
OG  =  GH  =  FG /  t ang  (α )  =  mm.1585 , 798245  
 
GE  =  [ ( t ang  (φ ) )^2+1]^0 ,5  =  2 , 587467833    
 
GE  =  2 , 587467833  x  8139=  mm.  21059 , 4007    
 
OE  =  OG  +  GE  =  mm.  22645 , 19894  
 
OO ’  =  c o s (φ )  x  OE  =  mm.  8751 , 876506  
 
2a  =  a s se  magg i o r e .              2b  =  a s se  m ino r e  
 



                       E l l i s s e  magg i o r e .  
 
2a  = [ t ang (φ  +  α )―  t ang (φ  —  α ) ]  x  OO ’  =  mm.  554 ,3062196  
 
2b  =  t ang  (α )  x  OE  x  2  =  mm.  214 , 1999997  
 
                         E l l i s s e  m ino r e .  
 
HE  =  GE  −  HG  =  mm.  19473 , 60245  
 
HH ’  =  c o s (φ )  x  19474 , 38584  =  7526 ,123494  
 
2a  = [ t ang (φ  +  α )―  t ang (φ  —  α ) ]  x  HH ’  =  mm.  476 ,6722953  
 
2b  =  t ang  (α )  x  HE  x  2  =  mm.  184 , 1999997  
                            
                   Ca l c o l o  p enombra .  
 
mm.  ( 554 , 3062196  −   476 ,6722953 )  =  mm.  77 ,63392431  
 
mm.  ( 214 , 1999997  −  184 , 1999997 )  =  mm.  30  
 
 
                           E l l i s s e  i n c i s a .  
 
mm.554 ,3062196− ( 20 /100x77 , 63392431 )=mm.538 , 7794347  
 
mm.214 ,1999997− ( 20 /100x30 )  =  mm.  208 ,1999997  
 
 
 
 
 
a  =  538 ,7794347  /  2  =  mm.  269 , 3897174  
 
b  =  208 ,1999997  /  2  =  mm.  104 , 0999999  
 
   P on i amo  OO ’  =  1  qu i nd i  d i v i d i amo  i  s em i  a s s i  a  e  b  pe r  
mm.  8139 .  
 
      a  =  0 , 033098626             b  =  0 , 012790269  
 
c  =  ( a^2  −  b^2 )^0 ,5  =  0 , 030527497  =  d i s t an za  de i  f u o ch i  
d a l  c en t r o .  
 
R  =  a  −  c  =  mm.  0 , 002571129  =  d i s t an za  de i  f uo ch i  d a i  
v e r t i c i .  
 
( b  /  a  =  0 , 386429003 )  
 
a r c o co s (0 , 386429003 )  =  ( 67 ,2675168 ) °  
 
s en (67 , 2675168 ) °  =  0 , 922319156  



 
o r a  s i  p onga  t ang (φ ) x t ang (α )  =  K  =  0 , 922319156  
 
( 1−e^2)X^2  +  Y^2  −  [ 2xRxex (1+e ) ]X−  [ ( 1+e )^2]xR^2  =0  
 
0 , 149327374X^2+Y^2−0 , 009117182X−2 , 442861x10^−5=  0  
 
ponendo  Y  =  0   
 
    X1  =  −  0 , 002571129          X2  =  0 , 063626123  
 
   X2  −  X1  =  0 , 066197252  x  8139  =  mm.  538 , 7794347  
 
   P e r  X  =  (X1  +  X2 ) / 2  =  0 , 030527497  
 
Y  =  0 , 012790269  x  2  x  8139  =  mm.  208 ,1999997  
 
 
 



                   Me r i d i ana  d i  P e r i n a l do .  

                     E l l i s s e  equ i noz i a l e .  

                 C o l a t i t u d i ne .  ( 46 , 137986 ) °  

         Sem id i ame t r o  s o l a r e .  =  α  = (0 , 26754547 ) °  

Dec .  d e l  S o l e  ( 23 , 4388 ) °    A l t e z z a  de l  S o l e  ( 46 , 137986 ) °  

R i f r a z i one  (R )  ( 0 , 015555556 )°  Pa r a l l a s s e  ( 0 , 002254427 ) °  

A l t e z za  de l  So l e  c o r r e t t a  (+R−P )  ( 46 ,15128713 )  

                 φ  =  ( 43 , 84871287 ) °      

           A l t e z z a  f o r o  gnomon i co  mm.  8139  

            D i ame t r o  f o r o  gnomon i c o  mm.  15  

7 , 5  x  c o s ( 23 , 4388 )  =  mm.  6 , 881141037  

OG=  GH  =FG/  t ang  (α )  =  mm.  1473 ,60923  

GE  =[ ( t ang  (φ ) )^2+1]^0 ,5  =  1 , 386632708  

GE  =  1 , 386632708  x  8139  =  mm.11285 ,80361  

Tang  (φ  +α )  −  t ang  (φ  −  α )  =  0 , 017957246   

11285 , 80361  +  1473 ,609229  =  mm.  12759 ,41284  

11285 , 80361  −  1473 ,609229  =  mm.  9812 ,194381  

12759 , 41284  x  c o s  (φ )  =  mm.  9201 ,72499  

9812 ,194382  x  c o s  (φ )  =  mm.  7076 ,27501  

9201 ,724989  x  0 , 017957246  =  mm.  165 , 2376424   

7026 ,275011  x  0 , 017957246  =  mm.  127 , 0704136  

165 ,2376424  −  127 , 0704136  =  mm.  38 ,16722883  

38 , 16722883  x  20  /  100  =  mm.  7 , 633445766  

As se  magg i o r e :  

2a  =  165 , 2376424  −  7 , 633445766  =  mm.  157 ,6041966  

OG  =  GH  =  7 , 5  /  t ang (α )  =  mm.  1606 , 139034  

11285 , 80361  +  1606 ,139034  =  mm.  12891 ,94264  

11285 , 80361  −  1606 ,139034  =  mm.  9679 ,664577  

12891 , 94264  x  t ang (α )  x  2  =  mm.  120 ,4  

9679 ,664577  x  t ang (α )  x  2  =  mm.  90 , 4  

120 ,4  −  90 , 4  =  mm.  30       

30  x  20  /  100  =  mm.  6  

A s se  m i no r e :  2b  =  120 ,4  −  6  =  mm.  114 ,4  



Cons i d e r i amo  l ’ a l t e z za  de l  f o r o  gnomon i c o  ugua l e  a l l ’ u n i t à .  

a  =  157 ,6041966  /  2  /  8139  =  0 , 009682037  

b  =  114 ,4  /  2  /  8139  =  0 , 00702789  

Sc r i v i amo  l ’ e quaz i one  r i f e r i t a  ag l i  a s s i :  

          X^2                      Y^2  
 —————————— +  —————————— =  1  
( 0 , 009682037 )^2       ( 0 , 00702789 )^2        

c  =  ( a^2  −b^2)^0 ,5  =  0 , 006659624  ( d i s t an za  de i  f u o ch i  

d a l  c en t r o )  

a  −  c  =  0 , 003022413  ( d i s t an za  de i  f u o ch i  d a i  v e r t i c i )  

a r c o co s  ( b / a )  =  ( 43 ,45881449 ) °  

t ang (φ ) x t ang (α )  =  s en  ( 43 ,45881449 ) °  =  0 , 687832982  

0 , 526885789X^2+Y^2−0 , 007017723X−2 , 602354x  10^−5=0  

pe r  Y  =  0      X1  =  −  0 , 003022413        X2  =  0 , 016341661  

a s se  magg i o r e :  

a  =  X2  −  X1  =  0 , 019364074  x  8139  =  mm.  157 ,6041983  

pe r  X  =  (X2  +  X1 )  /  2  =  0 , 006659624    

a s se  m i no r e :  

b  =  Y  =  0 , 00702789  x  2  x  8139  =  114 ,4  

 

 

 

 

 
 



                   Me r i d i ana  d i  P e r i n a l do .  

                   E l l i s s e  s o l s t i z i o  e s t i v o .  

                 C o l a t i t u d i ne .  ( 46 , 137986 ) °  

         Sem id i ame t r o  s o l a r e .  =  α  =  ( 0 , 26185075 ) °  

Dec .  d e l  S o l e  ( 23 , 4388 ) °    A l t e z z a  de l  S o l e  ( 69 , 576786 ) °  

R i f r a z i one  (R )  ( 0 , 006111111 )°  Pa r a l l a s s e  ( 0 , 002254427 ) °  

A l t .  S o l e  c o r r e t t a  (+R−P )  ( 69 ,58064286 )  

                 φ  =  ( 20 , 41935732 ) °      

           A l t e z z a  f o r o  gnomon i co  mm.  7659  

            D i ame t r o  f o r o  gnomon i c o  mm.  15  

7 , 5  x  c o s ( 23 , 4388  x  2 )  =  mm.5 ,126693859  

OG=  GH  =FG/  t ang  (α )  =  mm.1121 ,76832  

GE  =[ ( t ang  (φ ) )^2+1]^0 ,5  =  1 , 067048902  

GE  =  1 , 067048902  x  7659  =  mm.8172 , 527541  

Tang  (φ  +α )  −  t ang  (φ  −  α )  =  0 , 010407205   

8172 ,52754  +  1121 ,76832  =  mm.  9294 ,29586  

8172 ,52754  −  1121 ,76832  =  mm.  7050 ,759221  

9294 ,29586  x  c o s  (φ )  =  mm.  8710 ,281078  

7050 ,759221  x  c o s  (φ )  =  mm.  6607 ,718922  

8710 ,281078  x  0 , 010407205  =  mm.  90 ,64968151   

6607 ,718922  x  0 , 010407205  =  mm.  68 ,76788595  

90 , 64968151−68 , 76788595  =  mm.  21 , 88179556  

21 , 88179556  x  20  /  100  =  mm.4 ,376359112  

As se  magg i o r e :  

2a  =  90 ,64968151  −  4 , 376359112  =  mm.  86 , 2733224  

OG  =  GH  =  7 , 5  /  t ang (α )  =  mm.  1641 , 069787  

8172 ,52754  +  1641 ,069787  =  mm.  9813 ,597328  

8172 ,52754  −  1641 ,069787  =  mm.  6531 ,457754  

9813 ,597328  x  t ang (α )  x  2  =  mm.  89 , 7  

6531 ,457754  x  t ang (α )  x  2  =  mm.  59 , 7  

89 , 7  −  59 , 7  =  mm.  30       

30  x  20  /  100  =  mm.  6  

A s se  m i no r e :  2b  =  89 , 7  −  6  =  mm.  83 , 7  



Cons i d e r i amo  l ’ a l t e z za  de l  f o r o  gnomon i c o  ugua l e  a l l ’ u n i t à .  

a  =  86 , 2733224  /  2  /  7659  =  0 , 005632153  

b  =  83 , 7  /  2  /  7659  =  0 , 00546416  

Sc r i v i amo  l ’ e quaz i one  r i f e r i t a  ag l i  a s s i :  

          X^2                      Y^2  
 —————————— +  —————————— =  1  
( 0 , 005632153 )^2       ( 0 , 00546416 )^2        

c  =  ( a^2  −b^2)^0 ,5  =  0 , 001365322  ( d i s t an za  de i  f u o ch i  

d a l  c en t r o )  

a  −  c  =  0 , 004266831  ( d i s t an za  de i  f u o ch i  d a i  v e r t i c i )  

a r c o co s  ( b / a )  =  ( 14 ,02915282 ) °  

t ang (φ ) x t ang (α )  =  s en  ( 14 ,02915282 ) °  =  0 , 242415563  

0 , 941234695X^2+Y^2−0 , 002570176X−2 , 810249x  10^−5=0  

pe r  Y  =  0      X1  =  −  0 , 004266831        X2  =  0 , 0006997475  

a s se  magg i o r e :  

a  =  X2  −  X1  =  0 , 011264306  x  7659  =  mm.  86 , 27331965  

pe r  X  =  (X2  +  X1 )  /  2  =  0 , 001365322    

a s se  m i no r e :  

b  =  Y  =  0 , 00546416  x  2  x  7659  =  83 , 7  

 

 

 

 

 
 



 
 
 
 
                Ca l c o l o  ve l o c i t à  d i  s p o s t amen to .  
 
L a t i t ud i ne  =E l eva z i one  de l l o  s t i l o  =  ϕ  = (43 ,86201389 ) °  
 
g  =  o r t o s t i l o     m  =  s o t t o  s t i l o  v i r t u a l e  
 
ω  =  ango l o  f o rma t o  da l l e  s em i r e t t e  o r a r i e  c on  l a  su s t i l a r e  
 
d  =  dec l i n a z i one  de l  So l e  =  ±(23 , 4388 )    
 
g1  =  mm.  7659                   g2  =  8139  
 
I n c l i n a z i one  =  i  =  90°          
 
Ango l o  su s t i l a r e  =  180°          O r a  su s t i l a r e  12h  
 
m1  =  g1  /  t an (φ )  =  mm.  7969 , 446853  
 
m2  =  g2  /  t an (φ )  =  mm.  8468 , 902982   
 
o r a  11h  59m 00s  =  ( 11 ,98333333 )h  
 
o r a  12h  01m 00s  =  ( 12 ,01666667 )h  
 
( 11 , 98333333 )h  x  15°  =  ( 179 ,75 ) °  
 
( 12 , 01666667 )h  x  15°  =  ( 180 ,25 ) °  
 
( 179 ,75 ) °  −  180°  =  −  ( 0 , 25 ) °  
 
( 180 ,25 ) °  −  180°  =  +  ( 0 , 25 ) °  
 
t an (ω )  =  t an  (±  0 , 25 )  x  s en (φ )  =  ±  0 , 00302347  
 
E ’  i nu t i l e  c on s i de r a r e  l ’ amb igu i t à  d e l  s egno  e s sendo  due  
pun t i  s imme t r i c i  r i s pe t t o  a l l e  o r e  12  e  d i s t an t i  un  m inu t o .   
 
 
So l s t i z i o  e s t i v o  v e l o c i t à  d i  s po s t amen to .  
 
T an (φ  −  d )  x  g1  +  m1  =  mm.  10821 ,33625  
 
0 , 00302347  x  10821 , 33625  =  mm/m in  32 ,71798921  
 
mm.  32 .7179891  /  60  =  mm/sec  0 , 54529982     
 
 
 
 
 
 
 
 



 

 
 
 
 
Equ i no z i o  v e l o c i t à  d i  s po s t amen to .  
 
T an (φ )  x  g2  +  m2  =  mm.  16290 , 85125  
 
0 , 00302347  x  16290 , 85125  =  mm/m in  49 ,25490561  
 
mm.  49 ,25429982  / 60  =  mm/sec  0 , 820915093   
 
 
So l s t i z i o  i n ve rna l e  v e l o c i t à  d i  s po s t amen to .  
 
T an (φ  +  d )  x  g2  +  m2  =  mm.  27926 ,58514  
 
0 , 00302347  x  27926 , 58514  =  mm/m in  84 ,43520194  
 
mm.  84 ,43520194  /  60  =  mm/sec  1 , 407253366   
 
 
   
 
 
 
 
 
 
 
 



 
 
           Spo s t amen to  de l  pun t o  equ i no z i a l e .  
 
I l  c a l c o l o  de l l o  s po s t amen t o  de l  momen to  equ i no z i a l e  d i  
p r imave ra  è  s t a t o  e segu i t o  c on  l e  f o rmu l e  de l  p r o f .  P e t e r  
Du f f e t t  d e l l ’ Un i v e r s i t à  d i  Cambr i dge .  
 
ε  =  360°  /  365 ,2422  =  0 , 985647332  
n  =  ( numero  de i  g i o r n i  t r a s c o r s i  d a l  p e r i e l i o )  
ε  =  0 , 985647332  x  n   
e  =  0 , 016713  ( e c cen t r i c i t à  d e l l ’ e l l i s s e  t e r r e s t r e .  
v  =  ε  + (360°  /  л )  e  s en ( ε )    v  =  ε  +  1 , 915168726  s en ( ε )  

 v2  −  v 1  =  ω      δ  =  a r c s en (0 , 397769292  s en (ω )  
 
i l  19 /3     v  =  76 , 00473974  
i l  20 /3     v  =  76 , 99910549  
i l  21 /3     v  =  77 , 99292343  
 
ω  =  76 ,00473974−76 ,99910549  =  −0 ,99436575  
ω  =  77 ,99292343−76 ,99910549  =  +0 ,993817943  
 
δ  =  − ( 0 , 395511446 ) °    δ  =  −0°  23 ’  43 , 84121 ’ ’  
δ  =  + (0 ,395293573 ) °    δ  =  +0°  23 ’  43 , 05686 ’ ’  
 

  t an (43 ,84871287−0 ,395511446 ) °− t an (43 ,84871287 ) °=   
=  −0 , 013185477  
 
 t an (43 ,84871287+0 ,395293573 ) °− t an (43 , 84871287 ) °=   
=  +0 ,013354103  
 
[ 0 , 013354103− (−0 ,013185477 ) ] / 2x8139=mm.  108 , 0028224  
(Spos t amen to  g i o r na l i e r o  i n  d i r e z i one  no rd  sud )  
 
mm.  108 ,0028224  /  24  =  mm.  4 , 5  ( Spos t amen to  o r a r i o . )    
 
mm.  157 ,6041983  /  4 , 5  =  o r e  35   ( Spaz i  i n  c u i  v i ene  d i v i s o  
l ’ a s s e  magg i o r e  de l l ’ e l l i s s e  equ i no z i a l e . )  
Ques t i  s pa z i  s ono  numera t i  d a  0  a  35  i n  d i r e z i one  sud  no rd  
e  da  0  a  35  i n  d i r e z i one  no rd  sud .  
 
Ques t e  due  numera z i on i   p e rme t t ono  d i  c on s i de r a r e  quando  
avv i ene  l ’ e qu i n oz i o  d i  p r imave ra  oppu re  s e  è  g i à  avvenu t o .  
 
E s emp i o :  Se  i l  v e r t i c e  de l l ’ e l l i s s e  l um ino sa  r i v o l t o  v e r so  
sud  l amb i s c e  i l  t r a t t o  numero  35 ,  l ’ e qu i no z i o  a vve r r à  f r a  35  
o r e  men t r e  s e  i l  v e r t i c e  r i v o l t o  ve r s o  no rd  l amb i s c e  
su l l ’ a l t r a  numera z i one  i l  numero  35  l ’ e qu i no z i o  è  avvenu to  
35  o r e  f a  e  c o s i  p e r  t u t t e  l e  a l t r e  numera z i on i .  
 
 
 



                 C a l c o l o  a s c ens i one  r e t t a .     
 
 Equaz i one  de l l ’ e l l i s s e  r e l a t i v a  a l l a  l i n ea  me r i d i ana .  
 
So l s t i z i o  e s t i v o        T ang . ( 20 ,42321389 ) °  =  0 , 372357931  
 
Equ i no z i o                T ang . ( 43 ,86201389 ) °  =  0 , 96104537  
 
So l s t i z i o  i n ve rna l e    T ang . (67 ,30081389 ) °  =  2 , 390672338  
 
a  =  (2 , 390672338  −  0 , 372357931 )  / 2  =  1 , 009157203  
 
R  =  0 , 96104537  −0 ,372357931  =  0 , 588687439  
 
c  =  1 , 009157203  −  0 , 588687439  =  0 , 420469764  
 
b  =  ( a^2  −  c^2 )^0 ,5   
 
( 1 , 009157203^  2  −  0 , 420469764^2)^0 ,5  =  0 , 917389469  
 
e  =  ( c / a )  =  0 , 416654376   
 
oppu re    e  =  t an (43 , 86201389 ) t an (23 , 4388 )  
 
0 , 826399131X^2  +  Y^2  −  0 , 694951696X−0 ,695500351=0  
 

 
 
1 °  E semp i o :  
 
I l  r agg i o  l um inoso  c o l p i s c e  i l  pun t o  d i s t an t e  mm.  16278  da l  
p i ede  de l l a  pe rpend i c o l a r e  c ondo t t a  da l  f o r o  gnomon i c o .  
 
 



 
16278  /  8139  =  2  
 
Se  l a  l i n ea  me r i d i ana  f o s se  d i v i s a  i n  s pa z i  d i  mm.  81 , 39  e  
numera t i  d a  0  a  240 ,  i l  r agg i o  s o l a r e  a v r ebbe  r agg i un t o  i l  
pun t o  numero  200  ed  i l  v a l o r e  d e l l a  t angen t e ,  c en t e s ima  
pa r t e ,  a v r ebbe  va l o r e  2 .  
 
h  =   a r c o co t an (2 )  =  ( 26 , 56505118 ) °  
 
δ  =  43 , 86201389−90+26 ,56505118 ) °  =  (−19 , 57293493 ) °  
 
δ  =  (−19 , 57293493 ) °  =  −19°  34 ’  22 , 5657 ’ ’  
 
X  =  2  −  ( 0 , 372357931+0 ,588687439 )  =  1 , 03895463  
 
0 , 826399131X^2  +  Y^2  −  0 , 694951696X−0 ,69550035=0  
X  =  1 , 03895463  
 
X  =  1 , 03895463                Y  =  ±0 ,724904356  
 
a r=a r c co t an (±0 ,724904356 /1 ,03895463 )= (±34 ,90443511 ) °   
 
( 270−34 ,90443511 ) °  =  ( 235 ,0955649 ) °  =  15h  40m 22s  
( 270+34 ,90443511 ) °  =  (304 , 9044351 ) °  =  20h  19m 37s  
                   
2 °  E semp i o .  
 
I l  r agg i o  l um ino so  c o l p i s c e  i l  pun t o  numero  48  d i s t an t e  
mm.  3906 ,72  da l  p i ede  de l l a  pe rpend i c o l a r e  c ondo t t a  da l  
f o r o  gnomon i c o .   
 
3906 ,72  /  8139  =  0 , 48  
 
h  =  a r c o co t an (0 , 48 )  =  ( 64 ,35899418 ) °  
 
δ  =  43 , 86201389−90+64 ,35899418 ) °  =  ( 18 ,22100806 ) °  
 
δ  =  ( 18 ,22100806 ) °  =  18°  13 ’  15 ’ ’  
 
X  =0 ,48−  ( 0 , 372357931+0 ,588687439 )  =  −0 ,48104537  
 
0 , 826399131X^2  +  Y^2  −  0 , 694951696X−0 ,69550035=0  
X  =  −0 ,48104537  
 
X  =  −0 ,48104537                Y  =  ±0 ,412267455  
 
a r=a r co co t an [±0 ,412267455 / (−0 ,48104537 ) ]=  
=(±40 ,59737056 ) °  
 
( 90−40 ,59737056 ) °  =  (49 ,40262944 ) °  =  3h  17m  36s  
( 90+40 ,59737056 ) ] °  =  (130 , 5973706 ) °  =  8h  42m  23s  
 



Ora  s i  s upponga  d i  c onos ce r e  a s c en s i one  r e t t a  e  s i  d e s i d e r i  
d e t e rm i na r e  a  qua l e  d i s t an za  è  su l l a  l i n ea  me r i d i ana  i l  
r a gg i o  l um ino so .  
 
3 °  E semp i o .  
 
A r  =  20h  58m37s  
 
A r  = (20 ,97694444 )h  x  15°  =  (314 , 6541667 ) °  
 
( 314 ,6541667+90)  =  (404 , 6541667 ) °  
 
Y  = t an (404 ,6541667 ) °  =  0 , 988000422X  
 
0 , 826399131X^2  +  Y^2  −  0 , 694951697X  −  0 , 69550035  =  0  
Y  =  0 , 988000422X   
 
X1  =  −0 ,457617821                  X2  =  0 , 843157209  
Y1  =  −0 ,452126601                  Y 2  =  0 , 833039679  
 
D  =  D i s t an za  de l  r agg i o  l um inoso  d a l  p i ede  de l l a  v e r t i c a l e  
c ondo t t a  da l  f o r o  gnomon i c o .  
 
D=0 ,372357931+0 ,588687439+0 ,843157209=  1 , 804202579  
 
h  =  A l t e z za  d e l  S o l e  su l l ’ o r i z z on t e .  
 
h  =  a r co co t an (1 , 804202579 )  =  ( 28 , 99791515 ) °  
 
δ  =  Dec l i n a z i one  de l  So l e .  
 
δ  = (43 ,86201389−90+28 ,99791515 ) °  =  −17°  08 ’  24 ’ ’    
 
4 °  E semp i o .  
 
A r  =  0h  38m 01s  
 
A r  = (0 , 633611111 )h  x  15°  =  ( 9 , 504166667 ) °  
 
( 9 , 504166667+90) °  =  ( 99 ,50416667 ) °  
 
Y  =  t an (99 , 50416667 ) °  =  −5 ,973095915  
 
0 , 826399131X^2  +  Y^2  −  0 , 694951697X  −  0 , 69550035  =  0  
Y  =−5 , 973095915X  
 
X1  =  −0 ,12884011                         X2  =  0 , 147877654  
Y1  =  0 , 769574336                         Y2  =  −0 ,883287408  
 
D=0 ,372357931+0 ,588687439+(−0 , 12884011 )=0 ,83220526  
 



h  =  a r co co t an (0 , 83220526 )  =  ( 50 ,23258464 ) °  
 
δ  =  ( 43 ,86201389−90+50 ,23258464 )  =  4 °  05 ’  40 ’ ’  
 
5 °  E semp i o .  
 
A r  =  8h  41m 07s  
 
A r  =  ( 8 , 685277778 )h  x  15°  =  (130 , 2791667 ) °  
 
( 130 ,2791667+90)  =  (220 , 2791667 ) °  
 
Y  =  t an (220 ,2791667 ) °  =  0 , 847436744  
 
0 , 826399131X^2  +  Y^2  −  0 , 694951697X  −  0 , 69550035  =  0  
Y  =0 ,847436744X  
 
X1  =  −0 ,482777094                       X2  =  0 , 932715602  
Y1  =  −0 ,409123048                       Y2  =  0 , 790417472  
 

D=0 ,372357931+0 ,588687439+(−0 , 482777094 )=0 ,478268276  
 
   h  =a r co co t a (0 ,478268276 )  =  ( 64 ,43968947 ) °  
 
δ  =  ( 43 ,86201389−90+64 ,43969847 )  =  18°  18 ’  06 ’ ’  
 
6 °  E semp i o .  
 
A r  =  14h  21m  06s  
 
A r  =  ( 14 ,35166667 )h  x  15°  =  ( 215 , 275 ) °  
 
( 215 ,275+90 ) °  =  ( 305 ,275 ) °  
 
Y  =  t an (305 ,275 )  =  −1 ,413658153  
 
0 , 826399131X^2  +  Y^2  −  0 , 694951697X  −  0 , 69550035  =  0  
Y  =−1 , 413658153X  
 
X1  =−0 ,38820713                         X2  =  0 , 634222666  
Y1  =  0 , 548792174                        Y2  =  −0 ,896574042  
 
D=0 ,372357931+0 ,588687439+0 ,634222666=1 ,595268036  
 
h  =  a r co co t a (1 , 595268036 )  =  ( 32 ,08170322 ) °  
 
δ= (43 , 86201389−90+32 ,08170322 ) °  =  −14°  03 ’  22 ’ ’     
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Equaz i one  de l l ’ e l l i s s e :  
Y^2  =  ―0 ,826399131X^2  +  0 , 694951696X  +  0 , 695500351  
 
D i s t an za  de i  v e r t i c i  d e l l ’ e l l i s s e  da l l ’ o r i g i n e  deg l i  a s s i .  
X1  =―0 ,588687439       X  =  1 , 429626968  
 
Equaz i one  de l l a  c i r c on f e r en za  t angen t e  ne l  v e r t i c e  
de l l ’ e l l i s s e  e  aven t e  c en t r o  ne l  pun t o  equ i no z i a l e ,  o r i g i n e  
deg l i  a s s i  c a r t e s i an i .  
Y^2  =  0 , 3465529  ―  X^2  
 
Equaz i one  de l l a  r e t t a  pa s san t e  ne l  pun t o  E .  (O r t o s t i l o . )  
X  =  ―  0 , 96104537  
 
Equaz i one  pa s san t e  pe r  i l  v e r t i c e  V  de l l ’ e l l i s s e .  
X  =  ―  0 , 588687439  
 
L e  due  equaz i on i  s eguen t i  s ono  r e l a t i v e  a l  pun t o  P .  
Pun t o  P  c o l p i t o  da l  r agg i o  s o l a r e .  
X  =  1 , 03895463  
 
Equaz i on i  d e l l e  r e t t e  p a s san t i  p e r  l ’ o r i g i n e  deg l i  a s s i .  
Y  =  ±  0 , 697724746X  
 



       P o s i z i on e  d e l l ’ e l l i s s e  d e l  s o l s t i z i o  i n ve rna l e .  
 
φ  =  ( 67 ,26445843 ) °            α  =  ( 0 , 270977184 ) °   
 
[ ( t ang (φ  +  α )―  t ang (φ  —  α ) ]  =  0 , 0633357  
 
0 , 0633357X  =  538 , 7794347     X  =  mm.  8506 ,725882  
 
t ang (φ  —  α )  x   8506 ,725882  =  mm.  20034 , 25259   
 
t ang (φ )  x  8506 ,725882  =  mm.20300 , 60184  
 
t ang (φ  +  α )  x   8506 ,725882  =   mm.  20573 , 03202  
 
D i s t an za  ve r so  sud  de l  v e r t i c e  d e l l ’ e l l i s s e  d a l  pun t o  
s o l s t i z i a l e .  
 
20300 , 60184−20034 , 25259  =  mm.  266 ,3492467  
 
D i s t anza  ve r s o  no rd  de l  v e r t i c e  de l l ’ e l l i s s e  da l  pun t o  
s o l s t i z i a l e .  
 
20573 , 03202−20300 , 60184  =  mm.  272 ,430188  
 
D i f f e r en za  f r a  i l  pun t o  s o l s t i z i a l e  e  i l  c en t r o  d e l l ’ e l l i s s e .  
 
( 272 ,430188+266 ,3492467 ) /2   =  mm.  269 ,3897174  
 
( 269 ,3897174−266 ,3492467 )  =  mm.  3 , 04  
 
Lunghez za  t o t a l e  de l l a  l i n ea  me r i d i ana .  
 
T an (φ )  x  8139  +  272 , 430188  =  mm.  19695 , 48444  
 
 



                              Append i c e .  
 
 A s se  magg i o r e  1 , 009157203  x  2x  8139  =mm.  16427 ,06095  
       
 A s se  m ino r e     0 , 917389469  x  2  x  8139  =mm.  14933 ,26578  
 
   O r a  d i s egn i amo  v i r t ua lmen te  ques t a  e l l i s s e  su l  pav imen to   
d e l l a  c h i e sa  d a l l e  d imens i on i  r e a l i .  
   Immag i n i amo  d i  po t e r  b l o c ca r e  l a  r o t a z i one  t e r r e s t r e  a  
mezzog i o rno  ve r o ,  du ran t e  uno  de i  s o l s t i z i ,  i l  p i ano  de l l a  
c h i e sa  c omp i r à  l a  s ua  r i v o l u z i one  annua l e .  
   I l  r agg i o  s o l a r e  che  pene t ra  da l  f o r o  gnomon i c o ,  s egu i r à  
c on  pun tua l i t à  e  p r e c i s i one  ques t a  e l l i s s e .  
    
 
          Mod i  p e r  c a l c o l a r e  l ’ e c c en t r i c i t à  d e l l ’ e l l i s s e .  
    
1 °   a r c o co s (b / a )  =  ( 24 ,62354367 ) °  
     s en (24 , 62354367 ) °  =0 , 416654375  
                                 ¯¯¯¯¯¯¯¯¯¯  
2°   ( c / a )  =  0 , 416654375  
               ¯¯¯¯¯¯¯¯¯¯¯  
3°  t an (φ ) t an (δ )  =  e  
    t an (43 , 86201389 ) ° ( t an23 ,4388 ) °  =  0 , 416654375  
                                                   ¯¯¯¯¯¯¯¯¯¯  
4 °  R i f e r imen t o  a  e semp i o  N°1  e  N°2  
     VE  =  D i s t an za  d e l  v e r t i c e  da l l a  d i r e t t r i c e .  
     VE  =  ( a  /  c ) ( a  −  c )  =  1 , 412891532  
    ( VE  +  OV )  =  1 , 412891532+0 ,588687439  =  2 , 001578971  
    ( VE  +  OV  +  X )  =  3 , 040533601  
 
    X^2  +  Y^2  =  OP^2  
   ( 1 , 03895463 )^2  +  ( 0 , 724904356 )^2  =  1 , 604913049  
   OP  =  (1 , 604913049 )^0 ,5  =  1 , 266851629  
 
   OP  /  (VE  +  OV+  X )  =  e  
   1 , 266851629 /3 , 040533601=0 ,416654375  
                                       ¯¯¯¯¯¯¯¯¯¯¯  
 
  ( VE  +OV  +  X )  =  1 , 520533601  
  OP  =  0 , 633536978  
   
  OP  /  ( VE  +  OV+  X )  =0 ,416654376  
                             ¯¯¯¯¯¯¯¯¯¯¯  
 
   N .B .  Ne l l ’ e smp i o  4 °  s i  c on s i de r a  l a  d i s t an za  da l l a  
d i r e t t r i c e  e  non  da l  p i ede  de l l a  v e r t i c a l e  de l  f o r o  gnomon i co  
c ome  pe r  i l  c a l c o l o  d e l l ’ a s c ens i one  r e t t a .   



                    G  
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 O                   G ’       Se             E                             S i  
 
GG ’  = Or tos t i l o    Se= So l s t i z io  es t i vo .     
E  = Equ inoz io .     S i  =  So l s t i z i o  inverna le .  
 
GOG’  = HG’E  = φ       SeGE = EGSi  = δ  
 
e  = tan(φ ) tan(δ )    
 
e  = c  /  a  
 
e  = (Eccent r i c i tà  de l l a  con i ca . )  
 
R  = SeE     R  = tan(φ )  ―  tan(φ―δ )  
 
R  = sen(α ) / [cos(φ―δ )cos(φ ) ]    
 
R  = (Ragg io  de l l a  c i r con fe renza  d i  cent ro  E  e  
tangente  ne l  ver t i ce  de l l a  con i ca . )  
 
(1―e^2)X^2 + Y^2 ―  2Re(1+e)X―  R^2(1+e)^2 = 0  
Equaz ione  de l l a  con i ca .  
 
(1―e^2)  < 1  S i  ha  un ’e l l i s se .  
(1―e^2)  = 0  S i  una  parabo la .  
(1―e^2)  > 1  S i  ha  un ’ i pe rbo le .  
 



 
          Cons i de r a z i on i  s u l  t r a t t o  i n c l i n a t o .  
 

 
 
            
           De l l a  me r i d i ana  a  c amera  o s cu ra  d e l l a  
  
Ch i e sa  d i  No s t r a  S i gno ra  de l l a  V i s i t a z i one  d i  P e r i na l do .  
 
L a t i t ud i ne  de l  t r a t t o  i n c l i n a t o  ( 43 ,86201389+41 ,63353937 )  
=  ( 85 ,49555326 ) °  
 
L e  m i su r e  s ono  s t a t e  r i c a va t e  da l  d i s egno  a l l e ga t o .  
L a  r e t t a  c omp l ana r e  a l  p i ano  ve r t i c a l e  de l l a  me r i d i ana  
i n t e r s e ca  l a  r e t t a  me r i d i ana  ne l  pun t o  d i  a s c i s s a  
0 , 696137792  con  un  i n c l i n a z i one  d i  ( 138 ,3664606 ) °  
 
Equaz i one  de l l a  r e t t a  i n c l i n a t a :  
 
Y  =  t an (138 ,3664606 ) ° (X  ―  0 , 696137792 )  
Y  =  ―0 ,88888889X  +  0 , 618789149  
 
Ca l c o l o  m i su r a  de l l ’ o r t o s t i l o :  
 
I  t r i a ngo l i  r e t t ango l i  HDG ’  e  GHG ’ ’  s ono  s im i l i  p e r  a ve r e  g l i  
a ngo l i  o ppos t i  c on  ve r t i c e  H  ugua l i .   
 



Ango l i  GDH  =  G ’ ’GH  =  (41 ,63353937 ) °  
Equaz i one  de l l a  r e t t a  i n c l i n a t a :   
Y  =―0 , 88888889X+0 ,618789149  
Pe r  X  =  0    Y  =  G ’H  =  0 , 618789149  
GH  =  1  ―  0 , 618789149  =  0 , 284920542  
0 , 284920542  x  8139  =  mm.  2318 ,968293  
 
 
           
 
 
 
                                                                       
 



             E l l i s s e  g i o r no  27  agos t o  2006   
                
             L a t i t ud i ne  ( 43 , 862011389 ) °  
         
      Ango l o  t r a t t o  i n c l i n a t o ( 138 ,3664606 ) °  
 
L a t .  t o t a l e  ( 43 ,862011389+41 ,63353937 ) °=(85 , 49555326 ) °           
 
                C o l a t i t u d i ne  ( 4 , 504446738 ) °  
 
Sem id i ame t r o  s o l a r e  =  (α )  =  ( 0 , 263833333 ) °  
 
Dec l .  d e l  S o l e  ( 10 , 01861111 ) °  A l t .  d e l  S o l e  ( 14 , 52305785 ) °  
 
R i f r a z i one  R  = (0 ,010833333 ) °Pa ra l l a s s e  P  = (0 , 002416667 ) °  
 
A l t .  d e l  So l e  c o r r e t t a  (+R−P )  =  ( 14 ,53147451 ) °  
 
                 φ  =  ( 75 , 46852549 ) °  
 
          A l t e z za  de l  f o r o  gnomon i c o  mm.  8139  
 
            D i ame t r o  f o r o  gnomon i c o  mm.  15  
 
FG=7 ,5x co s  ( 23 ,4388  +  10 ,01861111 )=mm.  6 , 257218916  
 
OG=GH=FG/ t ang (α )  =  mm.  1358 ,849154  
 
GE  =  [ ( t ang (φ ) )^2+1]^0 ,5  =  3 , 985464174  
 
GE  =  3 , 985458213  x  2318 ,968293  =  mm.  9242 ,165055  
 
Tang (φ  +  α )  −  t ang (φ  −  α )  =  0 , 146330549  
 
OE=GE+OG=9242 ,165055+1358 ,849154=  mm.  10601 ,01421   
 
HG=GE−HG=9242 ,165055−1358 ,849154=  mm.  7883 , 315901  
 
OO ’  =  10601 , 01421  x  c o s (φ )  =  mm.  2659 ,919584   
 
HH ’  =  7883 ,315901  x  c o s (φ )  =  mm.  1978 ,017003  
 
2659 ,919584  x  0 , 146330549  =  mm.  389 , 2274922  
 
1978 ,017003  x  0 , 146330549  =  mm.  289 , 4443133  
 
389 ,2274922  −  289 , 4443133  =  99 , 78317892  
 
99 , 78317892  x  20  /  100  =  mm.  19 ,95663578  
 
389 ,2274922  −  19 , 95663578  =  mm.  369 , 2708564   



 
A s se  magg i o r e  =  2a  =  mm.  369 , 2  
 
 OG=GH=7 ,5  /  t ang (α )  =  mm.  1628 ,73775  
 
9242 ,165055  +  1628 ,73775  =  mm.  10870 , 90280  
 
9242 ,165055  −  1628 ,73775  =  mm.  7613 ,427305  
 
10870 , 90280  x  t ang (α )  x  2  =  mm.  100 ,1165117  
 
7613 ,427305  x  t ang (α )  x  2  =  mm.  70 , 1165117  
 
100 ,1165117  −  70 , 1165117  =  mm.  30  
 
30  x  20  /  100  =  mm.  6            
 
100 ,1165117  −  6  =  mm.  94 ,11651175  
 
A s s e  m i no r e  =  2b  =  mm.  94 , 1  
 



               E l l i s s e  g i o r no  28  agos t o  2006 .  
                
               L a t i t ud i ne  ( 43 , 862011389 ) °  
 
        Ango l o  t r a t t o  i n c l i n a t o  ( 138 ,3664606 ) °  
 
L a t .  t o t a l e  ( 43 ,862011389+41 ,63353937 ) °=(85 , 49555326 ) °  
 
          Co l a t i t ud i ne  ( 4 , 504446738 ) °  
 
Sem id i ame t r o  s o l a r e  =  (α )  =  0 , 263888889  
 
Dec l .  d e l  S o l e  ( 9 , 666666667 ) °  A l t .  d e l  S o l e  ( 14 , 17111341 ) °  
 
R i f r a z i one  R  = (0 ,055833333 ) °Pa ra l l a s s e  P  = (0 , 002254427 ) °  
 
A l t .  d e l  So l e  c o r r e t t a  (+R−P )  =  ( 14 ,22469231 ) °  
 
                 φ  =  ( 75 , 77530769 ) °  
 
          A l t e z za  de l  f o r o  gnomon i c o  mm.  8139  
 
            D i ame t r o  f o r o  gnomon i c a  mm.  15  
 
FG=7 ,5xco s (23 ,4388  +  9 , 666666667 )=mm.  6 , 282499564  
 
OG=GH=FG/ t ang (α )  =  mm.  1364 ,051991  
 
GE  =  [ ( t ang (φ ) )^2+1]^0 ,5  =  4 , 069587384  
 
GE  =  4 , 069587384  x  2318 ,968293  =  mm.  9437 ,244108  
 
Tang (φ  +  α )  −  t ang (φ  −  α )  =  0 , 152607432  
 
OE=GE+OG=9437 ,244108+1364 ,051991=  mm.  10801 ,29610   
 
HG=GE−HG=9437 ,244108−1364 ,051991=  mm.  8073 , 192117  
 
OO ’  =  10801 , 29610  x  c o s (φ )  =  mm.  2654 ,150183   
 
HH ’  =  8073 ,192117  x  c o s (φ )  =  mm.  1983 ,786403  
 
2654 ,150183  x  0 , 152607432  =  mm.  405 , 0430423  
 
1983 ,786403  x  0 , 152607432  =  mm.  302 , 7405476  
 
405 ,0430423  −  302 , 7405476  =  102 ,3024947  
 
102 ,3024947  x  20  /  100  =  mm.  20 ,46049894  
 
405 ,0430423  −  20 , 46049894  =  mm.  384 , 5825434   



 
A s se  magg i o r e  =  2a  =  mm.  384 , 5  
 
OG=GH=7 ,5  /  t ang (α )  =  mm.  1628 ,39485  
 
9437 ,244108  +  1628 ,5825434  =  mm.  11065 , 63896  
 
9437 ,244108  −  1628 ,5825434  =  mm.  7808 ,849258  
 
11065 , 63896  x  t ang (α )  x  2  =  mm.  101 ,9314108  
 
7808 ,849258  x  t ang (α )  x  2  =  mm.  71 , 93141078  
 
30  x  20  /  100  =  mm.  6  
 
101 ,93141078  −  6  =  mm.  95 ,93141078  
 
A s s e  m i no r e  =  2b  =  95 ,9  



               E l l i s s e  g i o r no  29  agos t o  2006 .  
                
               L a t i t ud i ne  ( 43 , 862011389 ) °  
 
        Ango l o  t r a t t o  i n c l i n a t o  ( 138 ,3664606 ) °  
 
L a t .  t o t a l e  ( 43 ,862011389+41 ,63353937 ) °=(85 , 49555326 ) °  
 
          Co l a t i t ud i ne  ( 4 , 504446738 ) °  
 
Sem id i ame t r o  s o l a r e  =  (α )  =  0 , 263944444  
 
Dec l .  d e l  S o l e  ( 9 , 312222222 ) °  A l t .  d e l  S o l e  ( 13 , 81666896 ) °  
 
R i f r a z i one  R  = (0 ,055833333 ) °Pa ra l l a s s e  P  = (0 , 002254427 ) °  
 
A l t .  d e l  So l e  c o r r e t t a  (+R−P )  =  ( 13 ,87024787 ) °  
 
                 φ  =  ( 76 , 12975213 ) °  
 
          A l t e z za  de l  f o r o  gnomon i c o  mm.  8139  
 
            D i ame t r o  f o r o  gnomon i c a  mm.  15  
 
FG=7 ,5xco s (23 ,4388  +  9 , 312222222 )=mm.  6 , 307720209  
 
OG=GH=FG/ t ang (α )  =  mm.  1369 ,239616  
 
GE  =  [ ( t ang (φ ) )^2+1]^0 ,5  =  4 , 171464833  
 
GE  =  4 , 171464833  x  2318 ,968293  =  mm.  9673 ,494682  
 
Tang (φ  +  α )  −  t ang (φ  −  α )  =  0 , 160380411  
 
OE=GE+OG=9673 ,494682+1369 ,239616=  mm.  11042 ,73430   
 
HG=GE−HG=9673 ,494682−1369 ,239616=  mm.  8304 , 255066  
 
OO ’  =  11042 , 73430  x  c o s (φ )  =  mm.  2647 ,207813   
 
HH ’  =  8304 ,255066  x  c o s (φ )  =  mm.  1990 ,728773  
 
2647 ,207813  x  0 , 160380411  =  mm.  424 , 5602777  
 
1990 ,728773  x  0 , 160380411  =  mm.  319 , 2738992  
 
424 ,5602777  −  319 , 2738992  =  105 ,2863785  
 
105 ,2863785  x  20  /  100  =  mm.  21 ,05727571  
 
424 ,5602777  −  21 , 05727571  =  mm.  403 , 503002   



 
A s se  magg i o r e  =  2a  =  mm.  403 , 5  
 
OG=GH=7 ,5  /  t ang (α )  =  mm.  1628 ,052098  
 
9673 ,494682  +  1628 ,052098  =  mm.  11301 ,54678  
 
9673 ,494682  −  1628 ,052098  =  mm.  8045 ,442584  
 
11301 , 54678  x  t ang (α )  x  2  =  mm.  104 ,1263986  
 
8045 ,442584  x  t ang (α )  x  2  =  mm.  74 , 12639859  
 
30  x  20  /  100  =  mm.  6  
 
104 ,1263986  −  6  =  mm.  98 ,12639859  
 
A s s e  m i no r e  =  2b  =  98 ,1  
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                     E  V  P           O  
Equaz i one  de l l ’ i p e r bo l e :  
Y^2  =  29 , 28547457X^2  +  220 , 424716X  +  401 , 0755661  
 
Equaz i on i  d eg l i  a s i n t o t i :  
Y  =  ±(5 ,411605545X  +  20 , 36592599 )  
 
Equaz i one  de l l a  c i r c on f e r en za  t angen t e  ne l  v e r t i c e  
d l l ’ i p e r bo l e  e  a ven t e  c en t r o  ne l  pun t o  equ i noz i a l e ,  o r i g i n e  
deg l i  a s s i  c a r t e s i an i .   
Y^2  =  9 , 483502792―X^2  
 
Equaz i one  de l l a  r e t t a  pa s san t e  pe r  i l  p un t o  E .  (O r t o s t i l o . )  
X  =  ―3 ,616670114  
 
Equaz i one  de l l a  r e t t a  pa s san t e  pe r  i l  v e r t i c e  de l l ’ i p e r bo l e .  
X  =  ―3 ,079529638  
 
L e  due  equaz i on i  s eguen t i  s ono  r e l a t i v e  a l  g i o r no  27 /08 .  
Equaz i one  de l l a  r e t t a  pa s san t e  pe r  i l  p un t o  P .  ( Pun t o  
c o l p i t o  da l  r agg i o  s o l a r e . )  
X  =  ―2 ,516790311  
 
Equaz i one  de l l a  r e t t a  pa s san t e  p e r  l ’ o r i g i n e  deg l i  a s s i .  
Y=2 ,241191161X  
 



 
 
 
               Ca l c o l o  a s cens i one  r e t t a .  
 
   Equaz i one  d e l l ’ i p e r bo l e  r e l a t i v a  a l l a  l i n ea  me r i d i ana  d e l  
 
                        t r a t t o  i n c l i n a t o .  
 
                 O r t o s t i l o  0 , 284920542   
 
So l s t i z i o  e s t i v o  t an (85 ,49555326―23 , 4388 ) °=  1 , 885229026  
 
1 , 885229026  x  0 , 284920542  =  0 , 537140476  
 
Equ i no z i o  t an (85 , 49555326 ) °―1 ,885229026  =  10 ,80838053  
 
R  =  10 , 80838053  x  0 , 284920542  =  3 , 079529638  
 
e  =  t an (85 , 49555326 ) °  x  t an (23 , 4388 )  =  5 , 503224016  
 
―29 , 28547457X^2  +  Y^2  ―220 , 424716X―401 ,0755661=0  
 
29 , 28547457X^2  ―  Y^2  +220 ,424716X   +  401 ,0755661=0  
 
X1  =  ―4 ,447229591              X2  =  ―3 ,079529638  
 
X1  e  X2  d i s t an za  de i  v e r t i c i  d a l  f u o co  
 
           ( X1  +  X ) / 2  =  ―  3 , 763379615  
 
D i s t an za  de i  f u o ch i  da l  c en t r o  
 
Ope r i amo  una  t r a s l a z i one  deg l i  a s s i :  
 
29 , 28547457 (X―3 , 763379615 )^2  ―  Y^2  +  
          +220 , 424716 (X―3 , 763379615 )   +  401 ,0755661=0  
 
29 , 28547457X^2  ―  Y^2  =  13 ,69537527  
 
           X^2                      Y^2  
――――――――――   ―   ――――――――――  =  1  
( 0 , 683849975 )^2        ( 3 , 700726317 )^2  
  
Y  =  ±(3 ,700726317 /0 ,683849975 ) (X^2―0 ,683849975 )^0 ,5  
 
b / a  =±  (3 , 700726317 /0 , 683849975 )  =  5 , 411605545  
 
A r co t an  ±5 , 411605545=  ±(79 ,53052464 ) °  
 
Ango l o  f o rma to  dag l i  a s i n t o t i  c on  l ’ a s s e  de l l e  a s c i s s e .  
 
Y  =  ±5 ,411605545  (X+3 ,763379615 )  
             
 



 
 
Y  =  ±(5 ,411605545X  +  20 , 36592599 )  
 
Equaz i on i  d e l l e  r e t t e  deg l i  a s i n t o t i  p a s san t i  n e l  pun t o   
(―3 , 079529638  ;  0 )  e  c oe f f i c i e n t e  ango l a r e  ±5 ,411605545  
 
EV  =  0 , 537140476             R  =  VO  =  3 , 079529638  
 
EV  =  D i s t an za  de l  s o l s t i z i o  e s t i v o  d a l l ’ o r t o s t i l o .  
 
EV  +  VO  =  3 , 616670114        PO  =  X  
 
EV  +  VO  =  D i s t anza  d e l  f u o co  d e l l ’ i p e r bo l e  da l l ’ o r t o s t i l o .  
P  =Pun to  c o l p i t o  d a l  r agg i o  s o l a r e .  
VP  =  D i s t an za  de l  pun t o  P  da l  v e r t i c e  De l l ’ i p e r bo l e  
 
Ca l c o l o  a s cens i one  r e t t a  d e l  g i o r no  27  agos t o  2006  
 
h  =  ( 14 ,52305785 ) °  
 
δ  =  ( 85 ,49555326―90+14 ,52305785 ) °  =  ( 10 , 01860652 ) °  
 
δ  =  ( 10 ,01860652 ) °  =  10°  01 ’  07 ’ ’  
 
( 90  ―  14 , 52305785 ) °  =  ( 75 ,47694215 ) °                                    
 
T an (75 , 47694215 ) °  =  3 , 860303632  
 
3 , 860303632  x  0 , 284920542  =  1 , 099879803  
 
Pun t o  c o l p i t o  da l  r agg i o  s o l a r e  d i s t an t e  1 , 099879803  
da l l ’ o r t o s t i l o  i l  qua l e  m i su r a  0 , 284920542 .  
 
1 , 099879803  − ( 0 , 537140476+3 ,079529638 )=―2 , 516790311  
 
I l  pun t o  c o l p i t o  da l  r agg i o  s o l a r e  d i s t a  da l  c en t r o  deg l i  a s s i  
c a r t e s i an i - f u o co  de l l ’ i p e r bo l e  ―2 ,516790311  
 
29 , 28547457X^2  ―  Y^2  +220 ,424716X   +  401 ,0755661=0  
X  =  ―2 ,516790311  
 
Y^2  =  31 , 81380976       Y  =  ±5 ,640373193  
 
A r c o t an (±5 ,640373193  /  −2 , 516790311 )  =  ±(65 , 9530987 ) °   
 
( 90  ―65 ,9530987 ) °  = (24 , 0469013 ) ° /15  =  1h  36m 11s  
 
( 90  +65 ,9530987 ) °  = (155 , 9530987 ) ° /15  =  10h  23m 48s  
 
A s cens i one  r e t t a  de l  g i o rno  16 /04  e  27 /08  
 
                            *  *  *  *  *  
 
 



 
 
Ca l c o l o  a s cens i one  r e t t a  d e l  g i o r no  28  agos t o  2006  
 
h  =  ( 14 ,17111341 ) °  
 
δ  =  ( 85 ,49555326―90+14 ,17111341 ) °  =  ( 9 , 66666667 ) °  
 
δ  =  ( 9 , 6666667 ) °  =  9°  40 ’  00 ’ ’  
 
( 90  ―  14 , 17111341 ) °  =  ( 75 ,82888659 ) °  
 
Tan (75 , 82888659 ) °  =  3 , 960356481  
 
3 , 960356481  x  0 , 284920542  =  1 , 128386915  
 
1 , 128386915− ( 0 , 537140476+3 ,079529638 )=―2 , 488283199  
 
29 , 28547457X^2  ―  Y^2  +220 ,424716X   +  401 ,0755661=0  
X  =  ―2 ,488283199  
 
Y^2  =  33 , 91902472              Y  =  ±5 ,824004183  
 
A r c o t an (±5 ,824004183 /―2 ,488283199 )  =±(66 , 86559182 ) °  
 
( 90  ―  66 , 86559182 ) °  =  ( 23 ,13440818 ) ° / 15=  1h  32m 32s  
 
( 90  +  66 ,86559182 ) °  =  (156 , 8655918 ) ° /15=  10h  27m 27s  
 
A s cens i one  r e t t a  de l  g i o rno  15 /04  e  28 /08  
 
                            *  *  *  *  *  
 
Ca l c o l o  a s cens i one  r e t t a  d e l  g i o r no  29  agos t o  2006  
 
h  =  ( 13 ,81666896 ) °  
 
δ  =  ( 85 ,49555326―90+13 ,81666896 ) °  =  ( 9 , 31222222 ) °  
 
δ  =  ( 9 , 31222222 ) °  =  9°  18 ’  44 ’ ’  
 
( 90  ―  13 , 81666896 ) °  =  ( 76 ,18333104 ) °  
 
Tan (76 , 18333104 ) °  =  4 , 066163627  
 
4 , 066163627  x  0 , 284920542  =  1 , 158533544  
 
1 , 158533544− ( 0 , 537140476+3 ,079529638 )=―2 , 45813657  
 
29 , 28547457X^2  ―  Y^2  +220 ,424716X   +  401 ,0755661=0  
X  =  ―2 ,45813657  
 
Y^2  =  36 , 19709895             Y  =  6 , 016402493  
 
 



 
 
 
A r c o t an (±6 ,016402493 /―2 ,45813657 )  =  ±(67 , 77642567 ) °  
 
( 90  ―  67 , 77642567 ) °  =  ( 22 ,22357433 ) ° / 15=  1h  28m 53s  
 
( 90  +  67 ,77642567 ) °  =  (157 , 7764257 ) ° /15  =  10h  31m 06s  
 
A s cens i one  r e t t a  de l  g i o rno  14 /04  e  29 /08  
 
L e  c on s i de r a z i one  f a t t e  pe r  l ’ e l l i s s e  s ono  va l i d e  an che  pe r  
l ’ i p e r bo l e .  



 



       
            E l l i s s e  g i o rno  27  agos t o  2006  
 
           Ca l c o l a t a  su l  p i ano  d e l l a  nava t a .  
                
               C o l a t i t ud i ne  ( 46 , 13798611 ) °  
 
Sem id i ame t r o  s o l a r e  =  (α )  =  0 , 263833333  
 
Dec l .  d e l  S o l e  ( 10 , 01861111 ) °  A l t .  d e l  S o l e  ( 56 , 15659722 ) °  
 
R i f r a z i one  R  = (0 ,010833333 ) °Pa ra l l a s s e  P  = (0 , 002416667 ) °  
 
A l t .  d e l  So l e  c o r r e t t a  (+R−P )  =  ( 56 ,16501389 ) °  
 
                 φ  =  ( 33 , 83498611 ) °  
 
          A l t e z za  de l  f o r o  gnomon i c o  mm.  8139  
 
            D i ame t r o  f o r o  gnomon i c o  mm.  15  
 
FG=7 ,5x co s  ( 23 ,4388  +  10 ,01861111 )=mm.  6 , 257218916  
 
OG=GH=FG/ t ang (α )  =  mm.  1358 ,849154  
 
GE  =  [ ( t ang (φ ) )^2+1]^0 ,5  =  1 , 203884269  
 
GE  =  1 , 203884269  x  8139  =  mm.  9798 , 414064  
 
Tang (φ  +  α )  −  t ang (φ  −  α )  =  0 , 013347924  
 
OE=GE+OG=9798 ,414063+1358 ,849154=  mm.  11157 ,26322   
 
HG=GE−HG=9798 ,414063−1358 ,849154=  mm.  8439 , 564909  
 
OO ’  =  11157 , 26322  x  c o s (φ )  =  mm.  9267 , 72075   
 
HH ’  =  8455 ,315043  x  c o s (φ )  =  mm.  7010 ,27925  
 
9267 ,560306  x  0 , 013398589  =  mm.  123 , 7048289  
 
7010 ,439694  x  0 , 013398589  =  mm.  93 ,57267217  
 
123 ,7048289  −  93 , 57267217  =  30 ,13215677  
 
30 , 13215677  x  20  /  100  =  mm.  6 , 026431354  
 
123 ,7048290  −  6 , 026431354  =  mm.  117 , 6783976   
 
A s se  magg i o r e  =  2a  =  mm.  117 , 6  
 
D i  ques t i  d a t i  s i  t i e ne  c on t o  pe r  l a  s o l u z i one  ana l i t i c a  
e segu i t a  c ome  ve r i f i c a  a i  c a l c o l i  p r e ceden t i .        
 
 
   
 



          T r a t t o  i n c l i n a t o  g i o rno  27  agos t o  2006  
 
        φ  =  ( 33 , 83498611 )    α  =  ( 0 , 263833333 ) °  
 
   9267 ,72075  :  123 , 7048289  =  X  :  117 ,6783976  
 
    BG ’  =  X  =  8816 ,232454  /  8139  =  1 , 083208312  
 
      BG  =  1 , 083208312  ―  1  =  0 , 083208312  
 
  AB  =  0 ,083208312  x  t an (φ ) °=  0 , 055776719  
 
A s c i s s e  de i  due  ve r t i c i  d e l l ’ e l l i s s e :  
 
G ’V1=1 ,083208312x t an (φ  ―  α )―0 , 055776719=0 ,663119312  
 
G ’V2=1 ,083208312x t an (φ  +  α )―0 , 055776719=0 ,677577894  
 
Coo rd i n a t e  de l  pun t o  A  (―0 , 055776719  ;  1 , 083208312 )  
 
Coo rd i n a t e  de l  pun t o  V1  ( 0 , 663119312  ;  0 )  
 
Coo rd i n a t e  de l  pun t o  V2  ( 0 , 677577894  ;  0 )  
 
Re t t a  p a s san t e  pe r  i  p un t i  A  e  V1 :  
 
        Y  =  ―1 , 506766299X  +  0 , 999165831  
 
Re t t a  p a s san t e  pe r  i  p un t i  A  e  V2 :  
 
        Y  =  ―1 , 477059383X  +  1 , 000822785  
 
Re t t a  t r a t t o  i n c l i n a t o :  
 
        Y  =  ―0 , 88888889X  +  0 , 618789149  
 

     C a l c o l o  c oo rd i n a t e  d e i  pun t i  V3  e  V4   
 
  ―1 , 506766299X+0 ,999165831=―0 ,88888889X+0 ,618789149  
 
          X3  =  0 , 615618368      Y3  =  0 , 071572821  

 
―1 ,477059383X+1 ,000822785=―0 , 88888889X+0 ,618789149  
 
       X4  =  0 , 649528735      Y4  =  0 , 041430273  
 
       [ ( Y3  ―Y4 )^2  +  (X3  ―  X4 ) ]^0 , 5  =  0 , 045370543  
 
   A s se  magg i o r e :  0 , 045370543  x  8139  =  369 ,2708511  
 
   R i t r o vando  i l  r i s u l t a t o  p r e ceden t emen te  o t t enu t o  
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