
Z E S Z Y T Y  N A U K O W E  P O L IT E C H N IK I  Ś L Ą S K IE J  

S eria : G E O M E T R IA  I G R A F IK A  IN Ż Y N IE R S K A  z. 3
2000 

N r  k o l. 1453

A n n a  B L A C H
S ile s ian  U n iv e r s i ty  o f  T e c h n o lo g y
T h e  C e n tre  o f  G e o m e try  a n d  E n g in e e r in g  G ra p h ic s
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S u m m a r y .  T h is  w o rk  c o n ta in s  an  a n a ly s is  o f  th e  o rd e r  o f  c o n ic  su r fa c e  T , p e rp e n d ic u la r  

to  a  g iv e n  c o n e  o f  re v o lu tio n  , w ith  v e r te x  W , an d  g e n e ra tr ic e s  t .

G e n e ra tr ic e s  m  o f  c o n ic  su r fa c e  T ,  w ith  v e r te x  W m a re  p e rp e n d ic u la r  to  g e n e ra tr ic e s  t  o f  

c o n e  <£r . M o re o v e r  e a c h  o f  g e n e ra tr ic e s  m  in te rse c ts  a g e n e ra tr ix  t .

It h as b e e n  p ro v e d  th a t  th e  o rd e r  o f  su c h  d e f in e d  c o n e  is fo u r  F 4 .

O K R EŚLEN IE R ZĘD U  PEW N EJ PO W IER ZC H N I STO ŻK O W EJ ZA 
PO M O C Ą  PR O G R A M U  K O M PU TER O W EG O  C A BRI G E O M E T R E  II

S t re s z c z e n ie .  O p ra c o w a n ie  d o ty c z y  a n a liz y  c h a ra k te ru  p o w ie rz c h n i s to ż k o w e j T , o r to ­

g o n a ln e j d o  d a n e j p o w ie rz c h n i s to ż k o w e j o b ro to w e j <J>2, o  w ie rz c h o łk u  W t i tw o rz ą c y c h  t .  

T w o rz ą c e  m  a n a liz o w a n e j p o w ie rz c h n i T  o w ie rz c h o łk u  W m s ą  p ro s to p a d łe  d o  tw o rz ą c y c h  t  

p o w ie rz c h n i s to ż k o w e j <T2 . P o n a d to  k a ż d a  tw o rz ą c a  m  p rz e c in a  tw o rz ą c ą  t .

U d o w o d n io n o , ż e  ta k  u tw o rz o n a  p o w ie rz c h n ia  j e s t  rz ę d u  c z w a rte g o  f 4 .

T h e  a im  o f  th is  p a p e r  is to  d e te rm in e  th e  o rd e r  o f  p e rp e n d ic u la r  c o n ic  su r fa c e  T  to  a 

g iv en  c o n ic  su r fa c e  o f  re v o lu tio n  .

B y  p e rp e n d ic u la r  c o n ic  su r fa c e  to  co n ic  su r fa c e  & r  w ith  v e r te x  W ,  w e  u n d e rs ta n d  su c h  a 

co n ic  su r fa c e  T  w ith  v e r te x  W m , w h ic h  h a s  e a c h  g e n e ra tr ix  m  is  p e rp e n d ic u la r  to  g e n e ra tr ix  
t  a n d  h a s  a  c o m m o n  p o in t  w ith  it.

It has been proved that a surface created in this way is of fourth order.
C A B R II  G E O M E T R E  II h a s  b e e n  u se d  w h e n  c o n s tru c tin g  re su lt in g  e le m e n ts  i.e . c u rv es  

o f  fo u rth  o rd e r. M a n y  M A C R O C O N S T R U C T IO N S  a llo w in g  a u to m a tic  d e te rm in a tio n  o f  

d e s ire d  e le m e n ts  h a v e  b e e n  e la b o ra te d .
T h e  d ra w in g s  h a v e  b e e n  d o n e  b y  M O N G E 's  m e th o d  o f  r e c ta n g u la r  p ro je c tio n .
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A  c o n ic  su r fa c e  o f  re v o lu tio n  (Jr w ith  v e r te x  W , , a n d  g e n e ra tic e s  t  ¡ j . . .  h a s  b e e n  a ssu m ed  
fo r  th e se  c o n s id e ra tio n s

assumption fo r  MACRO wis_I

Fig-1 
R y s . l

F o r  a n y  v e r te x  W ,„  ( in  o rd e r  to  fa c ilita te  d ra w in g  ax is  I  h a s  b e e n  a s su m e d  an d  p o in t in 

h o r iz o n ta l p la n e )  g e n e ra tr ic e s  m  u  . . .o f  c o n e  su rfa c e  T  h a v e  b een  c re a te d .
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lit \
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Fig-2
Rys.2

C o m m o n  p o in ts  o f  o r th o g o n a l g e n e ra tr ic e s  t u . . .  a n d  m u . . .  b e lo n g  to  sp h e re  R  w ith  a 
d ia m e te r  in  a  fo rm  o f  a  lin e  W , W m .



B łac h
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Fig-4
Rys.4

T h e  c u rv e  c 4 is d ire c tr ix  o f  th e  c o n e  su r fa c e  T  so  g e n e ra tr ix  m \ x .  p a s se s  th ro u g h  e a c h  o f  
its  p o in ts .



60 A . B la ch

Fig.5 
Rys.5

E a c h  g e n e ra tr ic e s  o f  su rfa c e  F  h a s  tw o  c o m m o n  p o in ts  w ith  th e  su rfa c e  (P2 . O n e  o f  
th e m  b e lo n g s  to  c u rv e  c , th e  o th e r  o n e  is p o in t W , . It m u s t b e  c a lc u la te d  d u a lly , as a  p o in t o f  

d ire c tr ix  c  a n d  a s  s e c o n d  c o m m o n  p o in t o f  g e n e ra r ic e s  m u . . .  w ith  th e  s u rfa c e  tP 1 .
T h e re fo re , th e  o rd e r  o f  th e  su rfa c e  m u s t b e  g re a te r  th an  tw o . G e n e ra tr ix  W t W m sh o u ld  be  
c a lc u la te d  d u a lly  s in c e  e a c h  b o rd e r  p la n e  h a s  a t le a s t tw o  g e n e ra tr ic e s  c o m m o n  w ith  co n e  

su rfa c e . T h e  p o in t  W ,,  w h ic h  b e lo n g s  to  a  sp h e re  R , c a n  b e  tre a te d  as a c o m m o n  p o in t o f  
g e n e ra tr ic e s  o f  b o th  su rfa c e s , a s su m in g  th a t  a n g le  90° is  p re se n t b e tw e e n  th e  sp h e re  d ia m e te r  
a n d  a  s tra ig h t  lin e  ta n g e n t in  p o in t W , .

T h e  d isc u sse d  s u rfa c e  c a n n o t b e  o f  th ird  o rd e r  as its  c o m m o n  p a r t  w ith  s u rfa c e  (P2 w o u ld  
h a v e  to  b e  o f  s ix th  o rd e r , w h ic h  w o u ld  m e a n  th a t th e re  w ere  as a  re m a in in g  p a r t  a  cu rv e  o f  
se c o n d  d e g re e  o u ts id e  c o m m o n  d ire c tr ix  o f  fo u rth  o rd e r. T h u s , th e  su rfa c e  w o u ld  b e  o f  se c o n d  
d e g re e  a n d  th a t  in  tu rn  h a s  b e e n  e lim in a te d .

We can sum up that the surface F  is of fourth order a n d  in th e  fo llo w in g  d ra w in g s  it 

w ill b e  m a rk e d  a s  F 4 .

T h e  c o m m o n  p a r t  o f  th e  p la n e  y  a n d  th e  su rfa c e  F 4 is a  c u rv e  o f  fo u r th  o rd e r  c .
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assumption fo r  MA CRO wis_6

F ig .6 
R ys .6

B o rd e r  p la n e  c ro sse s  th e  su rfa c e  f 4 in  fo u r  g e n e ra tic e s  o u t o f  w h ic h  o n e  is c a lc u la te d  d u a lly .
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Fig.7
Rys.7
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Abstract

T h e  a im  o f  th is  p a p e r  is  to  d e te rm in e  th e  o rd e r  o f  p e rp e n d ic u la r  c o n ic  su r fa c e  F  to  a  g iv en  
c o n ic  su r fa c e  o f  re v o lu tio n  <J>2.

B y  p e rp e n d ic u la r  c o n ic  su r fa c e  to  c o n ic  s u rfa c e  O 2 w ith  v e r te x  W ,  w e  u n d e rs ta n d  su c h  a 
co n ic  su rfa c e  T  w ith  v e r te x  W ,„ , w h ic h  h a s  e a c h  g e n e ra tr ix  m  is  p e rp e n d ic u la r  to  g e n e ra tr ix  t  

a n d  h as a  c o m m o n  p o in t  w ith  it.
It has been proved that a surface created in this way is fourth order.

T h e  d ra w in g s  o f  th e  p r o o f  re fe rr in g  to  th e  o rd e r  o f  su r fa c e  as w e ll a s  p ic tu re s  o f  f la t cu rv e s  o f  
th e  fo u r th  o rd e r  c re a te d  as a  s e c tio n  o f  a su rfa c e  w ith  a  p la n e , h a v e  b e e n  m a d e  w ith  th e  a id  o f  
C A B R JI  G E O M E T R E  II c o m p u te r  p ro g ra m .

M a n y  m a c ro c o n s tru c tio n s  a llo w in g  a u to m a tic  d ra w in g  o f  p ic tu re s  o f  se a rc h e d  e le m e n ts  
h a v e  b e e n  e la b o ra te d  in th is  p ro g ra m  u s in g  “ g e o m e tr ic  p la c e ”  o p tio n .
D ra w in g s  h a v e  b e e n  m a d e  b y  M O N G E ’s re c ta n g u la r  p ro je c tio n  m e th o d .


