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1. (8E?GJ5 – 'C6>AF /CK?D?<?HJ5 *5G5HIHF: )5GNA<5: 

 

1.1 ">85HIHF 

 ! “"#$%&'#” (#) #)*+&,-µ,). ,-)#+ */(. 0.'10'.&. #''2 &#+ 3.4*,5*+&/ /(. &#+ 4 
+(*.$-# *.5 #)6$70.5. 8,',*7)*#9 *+9 &#$%&',9 &26, ,0.:;9 µ0.$.1µ, )# <32'.5µ, 
(5µ0,$2(µ#*# 3+# *4) 0.'+*+(*+&; #''2 &#+ *,:).'.3+&; ,=%'+=; µ#9. 

 “!" #$%&#'() (*+$" $+,"#(*µ(+$ µ( -./0, !"# µ!$% &'&#() *"%+$ µ#, -+.#%/%012 – µ& 32 '!(#2 3%+4, 
3% 5,6#.µ2 52# 37$ '/,37 3%+4 - '%+ 2$3#.3%#"&1 .37$ 2$689'#$7 -+.#%/%012, ) 0#231 µ24 -8%$31:%+$ µ& 37$ 
-!8µ2 52# 37$ ,$&.) 3%+4, $''1 (2*34) 5"$,* &/6.+ µ"1 (37,(%"#0, .2&%6/4 ,(/+6'65*$!” 

Alegander Von Vegesack 

;#&+6+$3)4, Vitra Design Museum 

 

>*# &,?2'#+# 0.5 #&.'.56.1) 6# µ,',*;(.5µ, *4) =1'+)4 &#$%&'# #0. *,:).'.3+&; 
20.@4, ,(*+2A.)*#9 (*+9 #$:%9 &#+ B+#B+&#(-,9 0.5 #?.$.5) (*./(*4 (:,B+#(*;/*$+# 
,0-0'.5.  
 
C/3D *49 0.'50'.&/*4*#9 &#+ ,5$1*4*#9 *.5 6%µ#*.9 B%) #)#?%$.)*#+ /',9 .+ 0+6#)%9 

B+#B+&#(-,9 &#+ *,:).'.3-,9 #''2 .+ 0+. (5);6,+9 (*.) 0#$#3D3+&/ &'2B., µ, (&.0/ )# 
0$.,*.+µ2(.5) *.)/*4) (0.5B#(*;/(*$+# 0.5 6# #(:.'46,- µ, *. 6%µ# #5*/ 
,0#33,'µ#*+&2. E+ 3)7(,+9 0.5 0,$+%:.)*#+ ,B7 ,-)#+ 2µ,(# (5)B,B,µ%),9 µ, *. 
,$3#(*4$+#&/ &.µµ2*+ *.5 µ#6;µ#*.9 (*. .0.-. #5*%9 ,?#$µ/A.)*#+ &#+ 3-),*#+ 4 

µ,'%*4/&#*#(&,5; ,)/9 =1'+).5 &#6-(µ#*.9 #0/ *.59 (0.5B#(*%9. 
 
E$+(µ%),9 #0/ *+9 B+#B+&#(-,9 µ,'%*49 &#+ &#*#(&,5;9 =1'+)49 &#$%&'#9 0.5 #)#'1.)*#+ 
&#'1*,$# (, 2''# µ#6;µ#*# #0'79 6# #)#?,$6.1). 

  

1.2 ('%/<) 0L6?;E>AF (8E?GJ5 E9: 3M<>69: )5GNA<5: 

! +(*.$-# *49 &#$%&'#9 =,&+)2,+ µ, *4) +(*.$-# *D) 0$7*D) ,0-0'D) 0.5 &#*#(&,1#(, . 
2)6$D0.9. E+ 0$7*,9 &#$%&',9 ;*#) 3+2 <#(+',-9 &#+ 2$:.)*,9 0.5 ,-:#) *4) .+&.).µ+&; 

B5)#*/*4*# )# 0'4$7(.5) *.) *,:)-*4 3+# *4) &#*#(&,5; *49.  

F'%0.)*#9 0+/ &2*D µ+2 0'23+# /@4 *49 0,$-?4µ49 ,''4)+&;9 &#$%&'#9 “"'+(µ/9” 0.5 
*,',+.0.+;64&, *.) 5. #+7)# 0.:. &#+ %:,+ #)#0#$#:6,+ 0.''%9 ?.$%9 (*4) (13:$.)4 

,0.:;, #)#3)D$-A.5µ, #µ%(D9 *# <#(+&2 µ%$4 *49 

&#$%&'#9 /0D9, '-3. 0.'1, *# <$-(&.5µ, &#+ (, µ+2 
(13:$.)4 =1'+)4 &#$%&'#. G4'#B; *# ,µ0$/9 0/B+#, *# 
0-(D 0/B+#, *+9 *$#<%$(,9 *.5 &#6-(µ#*.9 &#+ *4) 
&#µ05'/3$#µµ4 0'2*4. H# µ%$4 #5*2 ;*#) 

&#*#(&,5#(µ%)# #0/ µ#(-? =5',-#. H. µ#(-? =1'. ;*#) 
&#+ ,-)#+ #0/ *# 0+/ (4µ#)*+&2 5'+&2 &#*#(&,5;9 &#$%&'#9 
(*.) &/(µ.. 

=")µ2 1. >28*5/2 “>/#.µ!4”, ?8"212 @//,(2, 5%4 2#. '.". 

! &#*#(&,5; #5*7) *D) &#$,&'7) 3+)/*#) µ, ,$3#',-# 
:,+$/9 *# .0.-# ,-:#) &#*#(&,5#(*,- ,0-(49 µ, *# :%$+# 
&#+ µ, 0.'1 #0'%9 µ,6/B.59, &#+ (5),079 4 #&$-<,+# 

&#*#(&,5;9 ;*#) :#µ4';. 8%:$+ *.) 18. #+7)# µ.:. . *$/0.9 &#*#(&,5;9 *49 =1'+)49 
&#$%&'#9 B,) 2''#=, 0.'1 µ+2 &#+ 4 &#*#(&,5; *49 (*4$+A/*#) #&/µ# (*4 :$;(4 
,$3#',-D) :,+$/9. I*#) µ+2 “#&$+<;” .+&.).µ+&2 &#+ :$.).</$# B+#B+&#(-# &#+ .+ 
&#$%&',9 0#$%µ,+)#) 0$.+/)*# 3+2 *.59 '-3.59 &#+ 0$.).µ+.1:.59.  

! ,=%'+=4 *49 µ7"2$)4 &#+ (5),079 *49 “A#%µ7"2$%'%#7µ*$74 '2820B0)4”, /0D9 *4 
3)D$-A.5µ, (;µ,$#, =,&-)4(, µ, *4) <+.µ4:#)+&; ,0#)2(*#(4 *.) 19. #+7)#, #$:+&2 
(*4) J33'-# &#+ µ,*2 (*+9 50/'.+0,9 B5*+&%9 :7$,9. ! #+*-# *49 <+.µ4:#)+&;9 
,0#)2(*#(49 ;*#) 4 #)#&2'5@4 *.5 &#5(-µ.5 (#$:+&2 '+3)-*49) 0.5 6# *$.?.B.*.1(, 
(1)*.µ# µ, ,)%$3,+# (#*µ/) *+9 µ4:#)%9 0#$#3D3;9. 
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K#$/'. 0.5 . :5*.(-B,$.9 ((#) 5'+&/) ;*#) . 
A2.#/#,4 *49 0,$+/B.5, µ+# 3,$µ#)+&; ,*#+$,-#  4 
Thonet, %?,$, *4 “<+.µ4:#)+&; ,0#)2(*#(4” 

(*4) &#*#(&,5; ,0-0'.5 (#0/ =1'.) &#+ +B+#-*,$# 
*49 &#$%&'#9. L$4(+µ.0.+7)*#9 *4) ,)%$3,+# *.5 
'+3)-*4 3+# *4 B4µ+.5$3-# #*µ.1, &#*#(&,1#A, 
&#$%&',9 0.5 (*4$-A.)*#) (*4) 7Eµ>89 &#+ (*4) 
;<58E>AF ;5G5µBGPI89 QM<>6I6 µCGO6. ! 

(53&,&$+µ%)4 ,*#+$,-#, %:.)*#9 µ+# 0#$/µ.+# 
?+'.(.?-# µ, *4 (4µ,$+); ,*#+$-# IKEA, 
(*4$-A.)*#) (*4) 0#$#3D3; &#$,&'7) 0.5 
0D'.1)*#) #(5)#$µ.'/34*,9 &#+ (5),079 *. 

&/(*.9 µ,*#?.$29 ;*#) 0.'1 µ+&$/. 
L#$#&*4$+(*+&2 4 &#$%&'# no.14 (:,B+2(*4&, &#+ 
&#*#(&,52(*4&, *. 1859 µ, *4 '.3+&; )# :D$2), 
36 *%*.+,9 &#$%&',9 (, %)# &.5*- ,)/9 &5<+&.1 

µ%*$.5. 
 
?8#.3&8,- &',$B : C282//20) 374 528*5/24 no.14, 
Michael Thonet 1859. 
 
! -B+# ,*#+$-# (5)%:+(, )# 50.(*4$-A,+ *4) +B%# 
*49 #0'/*4*#9 (*4 B+#B+&#(-# 0#$#3D3;9 

,0-0'D) µ, (13:$.)# 5'+&2 (&/)*$# 0'#&% &#+ 
µ,*#''+&; (D';)#) &#+ (*.) 20. #+7)#, 
50.(*4$-A.)*#9 *.59 (:,B+#(*%9 *.5 &+);µ#*.9 
BauHaus *. 1920-30 #''2 &#+ µ,*%0,+*#. 

 
H. ,0/µ,). *,:).'.3+&/ <;µ# (*4) +(*.$-# *49 
&#$%&'#9 ;$6, *.) 20. #+7)# µ, *4) ,=%'+=4 *49 
B+#B+&#(-#9 - B4µ+.5$3-#9 *.5 AB6EG5 - ;<5AN µ, 
:#$#&*4$+(*+&/ 0#$2B,+3µ# *+9 B4µ+.5$3-,9 *D) 
Charles &#+ Ray Eames (*+9 !)Dµ%),9 K.'+*,-,9 
*.5 Alvar Aalto (*4) M5$704, &.#.  

 
 
 
 
 
?8#.3&8, &',$B - >28*5/2 2'% 100% (#2µ%8-Bµ*$%  
5!$382- '/25*, ."&(#2.3*4 Charles 52# Ray Eames 

 
 
 

 
;&D#, - =52µ'9 52# >28*5/2 2'! 5!$382-'/25*, 

."&(#2.3)4 Alvar Aalto. Artek, Finland. 
 
 

 
K#$2''4'# µ, *. &/)*$# - 0'#&% µ+# 

#)2'.34 *,:)+&; ,-)#+ #5*; *49 
(53&/''4(49 :.)*$/*,$D) (#''2 02'+ 
(:,*+&2 ',0*7)) &.µµ#*+7) µ#(-? =1'.5 
(, &#'.10+ 3+# *4) 0#$#3D3; &#µ01'D) 
=1'+)D) *µ4µ2*D). 
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*5G5A?<?LKO6E5: E96 CQN<>Q9 E9: ;5G5HIH>AF: D>5D>A58J5: 8E96 8MH@G?69 ;>5 
C;?@F, ;5G5E9G?MµC µCG>AN: HC6>AN: E78C>: B;I:: 

#. L$;(4 '+3/*,$49 0$7*49 1'49 #)2 &#$%&'#, &#+ (5),079 

<. 8,-D(4 <2$.59 &#+ &/(*.59, 

3. J1=4(4 *49 0.(.*+&;9 #0/B.(49 *49 0$7*49 1'49 (µ,-D(4 &/(*.59) 

B. 8,-D(4 *49 (#2-%8&3#5!37324 *D) (5)B%(µD) (*# µ%$4 *49 &#$%&'#9 (/(. 
'+3/*,$.59 &#+ 0#$/µ.+.59 *$/0.59 (1)B,(49 %:.5µ, (, µ+2 &#$%&'# */(. 0+/ #0'; 
&#+ 3$;3.$4 4 0#$#3D3;) &#+  

,. 8,-D(4 *D) µ,$7) *49 &#$%&'#9 (#0'.0.-4(4- B%9 ,+&/)# 0#$#&2*D) 

 

J$+(*,$2. VUW &#$%&'#, Peter Karpf 
, 2001,  

"#$%&'# &#*#(&,5#(µ%)4 ,=-
.'.&';$.5 #0/ &/)*$# 0'#&% &#+ 
:D$-9 (5)B%(,+9. 

 

 

 

 

 

 

 

 

 

 

 

 

E+ *,:).'.3+&%9 ,=,'-=,+9 0.5 #&.'.164(#) (*. B,1*,$. µ+(/ *.5 20.5 #+7)# &#+ µ%:$+ 
(;µ,$# (/(.) #?.$2 B+#B+&#(-,9, µ4:#);µ#*# &#+ ,=%'+=4 5'+&7)) %:.5) (5µ<2',+ 0.'1 
(*4) <,'*-D(4 *49 0#$#3D3;9 &#+ (5),079 (*4) µ,-D(4 *.5 &/(*.59 0#$#3D3;9. E+ 
&.0%9 &#+ .+ (5)B%(,+9 µ,*#=1 *D) =1'+)D) µ,$7) 3-).)*#+ (:,B/) ,=’.'.&';$.5 (, 
#5*/µ#*# µ4:#);µ#*# µ, ,'2:+(*. 0,$+67$+. '26.59. ! &#*#(&,5; &#$%&'#9 #0/ =1'. 
0#$#µ%),+ /µD9 µ+2 0.'10'.&4 B+#B+&#(-# *4) .0.-# 0$%0,+ 02)*# )# #)*+µ,*D0-A.5µ, 
µ, *.) (,<#(µ/ &#+ 0$.(.:; 0.5 *49 #=-A,+.   
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1.3 /CK?D?<?HJ5 *5G5HIHF: $N5: )5GNA<5: 

 

"26, &#*#(&,5#(*;9 µ+29 =1'+)49 &#$%&'#9 #&.'.56,- '-3. 0.'1 *# -B+# <;µ#*# &#*# *4) 
,=%'+=4 ,)/9 A5>6?MGH>?L µ?6EN<?L A5GNA<5: &#+ 0#$#3D3;9 #5*.1. E+ B+#?.$%9 0.5 
0+6#)/*#*# 6# 0#$#*4$;(.5µ, #0/ ,$3.(*2(+. (, ,$3.(*2(+. <#(-A.)*#+ (*4) 

*,:).3)D(-# *.5 &26, &#*#(&,5#(*;, (*. µ%3,6.9 ,0%)B5(49 (, )%,9 *,:).'.3-,9 
0#$#3D3;9, (*4) ,=,+B-&,5(; *.5 &#+ (*4) &'-µ#&# 0#$#3D3;9 *.5 ,$3.(*#(-.5 (0/(,9 
B4'#B; &#$%&',9 0#$23,+ (, %)# (53&,&$+µ%). :$.)+&/ B+2(*4µ#).  

1 µCK?D?<?HJ5 CJ65> 9 CQF:: 

5. %G>8µB: E?L EM;?L A5GNA<5: ;?L K5 A5E58ACL58ECJ. 

>, #5*/ *. (4µ,-. 3-),*#+ #)2'5(4 #3.$29 &#+ *D) #)#3&7)/B5)#*.*;*D) *.5 

&#*#(&,5#(*; &#+ .$-A.)*#+ #)#'5*+&# *# 3,)+&2 :#$#&*4$+(*+&2 *49 &#$%&'#9 0.5 6# 
&#*#(&,5#(*,-: 0.:.(0.'5 0,$+'40*+&2): 

“E#, 528*5/2 2'! µ2.1- D+/&12 '%+ $2 "87.#µ%'%#76&1 .& 382'&:2812 52# &#(#5!3&82 .& 
5232.3)µ232 &.312.74 ?’ 52370%8124.” 

 MB7 .$-(#µ, *.) 0,'2*4 (&#*#(*. ,(*-#(49 J’ &#*43.$-#9) &#+ *.) :$;(*4 (. 0,'2*49 
*D) &#*#(*4µ2*D) #5*7)) &#+ A5E5HG7P?LµC E>: 567HAC: E?L: =,:D$+(*2 (0.:.): 

&#*#(*;µ#*# ,(*-#(49 J’ &#*43.$-#9:  

- 8%*$+. 0$.9 5@4'/ &/(*.9 3+# *4) #3.$2 (#) (1).'.. 

- G+#?.$.0.-4(4 (, (*5' &#+ (:,B+#(µ/. 

- N@4'; 0.+/*4*# &#*#(&,5;9. 

- K+6#); #)23&4 3+# )# (*.+<2A.)*#+ .+ &#$%&',9 3+# #0.6;&,5(4. 

- 8+&$; #)23&4 (5)*;$4(49. 

- K.'5 &#'/ &#+ #)6,&*+&/ ?+)-$+(µ#. 

. 0,'2*49 *D) &#*#(*4µ2*D) #5*7): 

- N@4'; 0.+/*4*# &#+ (:,B+#(µ/9(#)#3)7$+(4 *49  0$.(*+6%µ,)49 #=-#9). 

- O=.:4 ,$3.).µ+&2 (*4 :$;(4. 

>*/:.9 *.5 &#*#(&,5#(*; ,-)#+ 4 +&#).0.-4(4 *D) #)D*%$D #)#3&7) µ, *. µ+&$/*,$. 
B5)#*. &/(*.9 0#$#3D3;9, B4'#B;: 

- 8+&$/9 /3&.9 0$7*49 1'49 #)2 *,µ2:+.. 

- F%'*+(*4 :$;(4 0$7*49 1'49 – J1=4(4 0.(.*+&;9 #0/B.(49 (B4'#B;: /(. *. 

B5)#*/) '+3/*,$4 “?-$#” &#*# *4) 0#$#3D3+&; B+#B+&#(-#).  

- C+3/*,$# µ%$4 ;/&#+ :$;(4 #0.'1*D9 .µ.-D) µ,$7) (, 0,$+((/*,$# (4µ,-# (*4) 
&#$%&'# (µ+&$/*,$.9 0-)#&#9 5'+&7)), *. .0.-. (5),023,*#+ :$4(4 µ+&$/*,$.5 
#$+6µ.1 µ4:#)4µ2*D) – µ,3#'1*,$4 *50.0.-4(4 – µ,-D(4 0.'50'.&/*4*#9 

- C+3/*,$,9 &#+ B5)#*/*,$,9 (5)B%(,+9 µ,*#=1 *D) µ,$7). 

- J0'.0.-4(4 C,-#)(49 &#+ P+)+$-(µ#*.9 *D) µ,$7) &#+ *49 &#$%&'#9 (#) (1).'.. 

 

T. 0@CD>58µB: A5GNA<5: (*. (*2B+. #5*/ 0,$+3$2?,*#+ #)#'5*+&2 (*. µ264µ# *.5 

F+.µ4:#)+&.1 >:,B+#(µ.5, ,B7 6# B.1µ, *# (*2B+# 0,$+'40*+&2). 

• >&-*(# – +B%,9 

• M0+'.3; +B%#9-D) 

• M$3.).µ+&; #)2'5(4 

• J)2'5(4 (5)B%(,D) µ,*#=1 *D) µ,$7) 

• "#*#(&,5; (:,B-.5 (, &'-µ#&# 1:1 
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• K$.(#$µ.3; (:,B-.5 µ, &#*#(&,5#(*+&%9 ',0*.µ%$,+,9 #)2'.3# µ, *4) 
*,:).'.3-# &#*#(&,5;9. 

• "#*#(&,5; 0$D*/*50.5 µ.)*%'.5 (1:1) 

• O',3:.9 0$D*/*50.5 ((:,B+#(*+&2, &#*#(&/(*+&2, (*#*+&2 &#+ ,$3.).µ+&2) 

• F,'*-D(4 (:,B-.5 (1µ?D)# µ, *# (5µ0,$2(µ#*# *.5 ,'%3:.5 

• "#*#(&,5; *,'+&.1 0$D*/*50.5 &#+ *,'+&/9 %',3:.9. 

• >:,B+#(µ/9 *,'+&7) (:,B-D) 0#$#3D3;9 

H. ,?A>µ58E>AF ;5G5HIHF. >*. (*2B+. #5*/ ,'%3:,*#+ 4 B5)#*/*4*# 0#$#3D3;9 *49 

&#$%&'#9 (*4) 0$2=4 (, (5)6;&,9 0';$.59 0#$#3D3;9. Q+# *. (&.0/ #5*/ 0$%0,+ )# 
0$.,*.+µ#(*,- *. ,$3.(*2(+. µ, *# &#*2''4'# &#'.10+# &#+ µ4:#);µ#*# 3+# *4) 

0#$#3D3; ,)/9 #$+6µ.1 &#$,&'7). ! 0#$#3D3+&; B+#B+&#(-# ,'%3:,*#+ (*,)2 &#+ *# 
(5µ0,$2(µ#*# *.5 ,'%3:.5 :$4(+µ.0.+.1)*#+ 3+# *4) <,'*-D(4 *49 0#$#3D3;9 *49 
&#$%&'#9. 

• G4µ+.5$3-# K-)#&# N'+&7) 

• G4µ+.5$3-# >:,B+#3$2µµ#*.9 K#$#3D3;9 (#)#'5*+&2 *# (*2B+#) 

• G4µ+.5$3-# &#'.50+7) ;/&#+ K$.3$#µµ#*+(µ/9 R4?+#&7) M$3#',+.µ4:#)7) 
(/*#) 0$.&1@,+ 4 #)23&4) 

• K#$#33,'-# 0$7*D) 5'7) (=5',-#9) 

• M0,=,$3#(-# 0$7*D) 5'7) (0.:. =;$#)(4, ,0+'.3; &#+ 0$.,*.+µ#(-#) 

• 84:#)+&; ,0,=,$3#(-# =5',-#9 (&.0;) 

• C,-#)(4  

• >5)#$µ.'/34(4 – >53&/''4(4 

• C,-#)(4, F#?; – P+)-$+(µ# 

• >5(&,5#(-# 

• "#*#3$#?; (5µ0,$2(µ#*D) &#+ <,'*-D(4 0#$#3D3;9 

D. 0LµµCE?@F 8C "AKN8C>: &#+ ';@4 0#$#33,'+7).  

 

C. !C<>AF ;5G5HIHF. J5*/ ,-)#+ *. *,'+&/ (*2B+. /0.5 . 0#$#3D3/9 %:,+ ,0+'1(,+ *# 

0,$+((/*,$# 0$.<';µ#*# 0#$#3D3;9. O:,+ 0#$#33,'-,9 3+# *4) &#*#(&,5; *49 &#+ 
0$.:D$2,+ (*4) &#).)+&; 0#$#3D3; (*.59 #$+6µ.19 0.5 :$,+2A,*#+. J&/µ# &#+ *7$# 4 
0#$#3D3+&; B+#B+&#(-# ,',3:,*#+ (5),:79 3+# )# <,'*+D6,- (*. µ%3+(*.. 

U65: 8@CD>58EF: C;J;<?L, ;5GB<? ;?L K5 ;GN;C> 65 N@C> 5GACEN: T58>AN: 

H6O8C>: H>5 B<5 E5 8E7D>5 5LEF: E9: µCK?D?<?HJ5:, 8C ?G>8µN65 5;B 5LE7 (;.@. 

8E7D>5 T A5> H ;5G5;76I) ?> H6O8C>: E?L K5 ;GN;C> 65 CJ65> 7G>8EC:.  

0E5 ACP7<5>5 ;?L 5A?<?LK?M6 K5 HJ6C> µ>7 567<L89 EI6 89µ56E>ABECGI6 

;G5AE>AO6 H6O8CI6 ;?L 5P?G?M6 E? µ7K9µ5 5LEB.
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2. =58>AN: +G@N: 0@CD>58µ?M A5> *5G5HIHF: )5GNA<5: 

 

2.1 ".'%$%/(+  
 
8%56+6µ*$ (2'% 3#4 /*D&#4: *80% 

+ $!µ%4) &1$2# 7 &-28µ%0) 3B$ 
&'#.37µ%$#59$ '/78%-%8#9$ 
'%+ 2-%8%<$ .3%$ ,$68B'% 0#2 
3% ."&(#2.µ! 2$3#5&#µ*$B$, 
.+.37µ,3B$ 52# "98B$ 0#2 

2$689'#$7 "8).71. ! ,$3.).µ-# 
6# 0$%0,+ )# ,?#$µ/A,*#+ (, 
.*+B;0.*, #?.$2 (*.) 
#)6$D0., 0.:. (5(*;µ#*# 
,$3#(-#9, =,&.1$#(49, 
B+#(&%B#(49, 26'4(49 &*'. &#+ 
&26, #)*+&,-µ,). (*. #)6$70+). 
0,$+<2''.) 6# 0$%0,+ )# 
(:,B+2A,*#+ (1µ?D)# µ, *+9 
#$:%9 *49 ,$3.).µ-#9. 

 
J''2 *- #&$+<79 ,-)#+ µ+# &#'; – ,$3.).µ+&2 – &#$%&'#? E+ ,$,5)4*%9, .+ &#*#(&,5#(*%9 
#''2 &#+ .+ (:,B+#(*%9 ,B7 &#+ 02)D #0/ 100 :$/)+# 0$.(0#6.1) )# <$.1) µ+2 
#02)*4(4 (, #5*; *4) ,$7*4(4 >;µ,$# ,-)#+ #&/µ# 0+. ,0+*#&*+&/ #0/ 0$+) 3+# *.59 

(:,B+#(*%9 )# (:,B+2A.5) &#$%&',9 0.5 )# ,-)#+ #)#0#5*+&%9 &#+ )# µ4) &.5$2A.5) *.) 
:$;(*4, µ+# &#+ . 2)6$D0.9 &26,*#+ 0,$+((/*,$. #0/ 0$+) (*4) ,$3#(-# #''2 &#+ (*. 
(0-*+ *.5.  
 
E+ %$,5),9 %B,+=#) .*+ : 
 
1. ?> 8@CD>58EN: ;GN;C> 65 8@CD>7V?L6 A7KC A5GNA<5 567<?H5 µC E96 8LHACAG>µN69 
@GF89 H>5 E96 ?;?J5 ;G??GJVCE5> 9 A5GNA<5 (0.:. &#$%&'# ,$3#(-#9 (, !/N, &#$%&'# 

,$3#(-#9 (, 3$#?,-. :D$-9 !/N, &#$%&'# #)#µ.);9, &#$%&'# *$#0,A#$-#9, &#$%&'# 
#)20#5(49 &*'.) 

 
2. %> A5GNA<C: ;GN;C> 65 L;?8E9GJV?L6 E?6 @GF8E9 8E5 8I8E7 89µCJ5 E?L 
8Oµ5E?: 567<?H5 µC E96 @GF89 E9:.  

 
 
 

 

 
 

                                                
1
 International Ergonomics Association, 2007, www.iea.cc 
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3. %> A5GNA<C: ;GN;C> 65 8@CD>7V?6E5> NE8> O8EC 65 C6K5GM6?L6 E?L: @GF8EC: E?L: 
65 5<<7V?L6 8E789 8L@67. 

 
 

4. />7 A5GNA<5 8@CD>58µN69 H>7 E?6 µN8? 76KGI;? E?L ;<9KL8µ?M 8E?6 ?;?J? 
5;CLKM6CE5> DC6 CJ65>, ;<N?6, >A56?;?>9E>AF. 8+2 &#$%&'# 0$%0,+ )# <3#-),+ (, 
B+#?.$,*+&2 µ.)*%'# 0.5 B+#?.$.0.+.1)*#+ (*+9 B+#(*2(,+9 *.59 #)2'.3# µ, *.) :$;(*4 
; )# %:.5) *4) B5)#*/*4*# )# 0$.(#$µ/A.)*#+ (*+9 B+#(*2(,+9 *.5 :$;(*4. 
 
K#$#&2*D 6# B.1µ, µ,$+&%9 3,)+&%9 .B43-,9 &#+ #$:%9 0.5 :$4(+µ.0.+.1)*#+ #0. *.59 
(:,B+#(*%9 &#*# *4) %)#$=4 *49 µ,'%*49 &#+ (:,B+#(µ.1 µ+29 &#$%&'#9. >, &#µµ+2 
0,$-0*D(4 #5*%9 B,) 0$%0,+ )# 6,D$46.1) #0/'5*# (D(*%9. ! &26, &#$%&'# 0$%0,+ )# 
,'%3:,*#+ (*4) 0$2=4 (,$3.).µ+&2) 0$+) 0#$#:6,- µ#A+&2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

M+&/)# M02)D: 
S56µ+A/µ,)4 &#*#(&,5; 3+# *4) ,1$,(4 *D) (D(*7), ,$3.).µ+&2, B+#(*2(,D) &#$%&'#9 #0/ *.59 
John &#+ Caroline Grew-Sheridan. 

2

                                                
2
  ChairMaking and Design, Jeff Miller, Taunton Press 
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2.1.1 )5GNA<C: / Chairs  
 
! ,56,-# a (B%9 (:;µ# 1) ,)7),+ *. &%)*$. 0,$+(*$.?;9 *.5 &)4µ+#-.5 .(*.1 (&#'2µ+) (+) 

µ, *.) (1)B,(µ. µ,*#=1 &)4µ+#-.5 .(*.1 (&#'2µ+) &#+ #(*$#32'.5(=). 
! ,56,-# b ,)7),+ *4) 2$6$D(4 *.5 3.?.1 (C) µ, *.) (1)B,(µ. µ,*#=1 2*'#)*# &#+ +)-.5 

(D) ((4µ,-. %)D(49 (0.)B5'+&;9 (*;'49 µ, &$#)-.). 

 
>*+9 &#$%&',9, 3+# h = 45 cm (1@.9 &#6-(µ#*.9) %:.5µ, *4) b 0#$2''4'4 µ, *4) a.  

J5*%9 .+ ,56,-,9 B4µ+.5$3.1) µ+# 3D)-# 85º ,0- *49 .$+A/)*+#9.  
8+# *%*.+# 3D)-# (85º) µ0.$,- )# 5+.6,*46,- D9 &'-(4 *49 0'2*49 *49 &#$%&'#9.  
 
Q+2 &#'; (*;$+=4 *49 0'2*49, µ+2 ,0+?2),+# 1@.59 *.5'2:+(*.) B%&# ,&#*.(*7) 
*.0.6,*,-*#+ (, #0/(*#(4 35 ,&#*.(*7) (&%)*$.) #0/ *4) 6%(4 (0,$+.:; #)2µ,(# (*4) 

.(?5+&; &#+ 6D$#&+&; :7$#). 
 
9/0µ$ 1. @80%$%µ#5! ."&(#,082µµ2 0#, 528*5/2 µ& (#2.3,.&#4 52# 0B$1&4. 

 
 

 
 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 
 

 
 
 

>, 0.''%9 &#$%&',9 4 ,0+?2),+# *49 6%(49 %:,+ &'-(4 0$.9 *# 0-(D #0/ 1 %D9 5 µ.-$,9. 

H. ?2$B.9 *49 6%(49 (5);6D9 &5µ#-),*#+ #0/ 40 - 55 ,&#*.(*2. H. <26.9 *49 T%(49 
#0/ 37 – 45 ,&#*.(*2. ! #0/(*#(4 µ,*#=1 *D) µ0$2*(D) *49 &#$%&'#9 ,-)#+ (5);6D9 
*.5'2:+(*.) 46-50 ,&#*.(*2. >, &#$%&',9 0.5 4 6%(4 *.59 µ+&$#-),+ 0$.9 *# 0-(D #5*/ 
0$%0,+ )# 0$.(,:6,- +B+#-*,$#. H. 1@.9 *D) µ0$2*(D) ,-)#+ 16-20 ,&#*.(*2 #0/ *4) 
6%(4.3 

 
 
 

                                                
3
 !"# $%&"''()%&%* $+,&-.-&/%* 0+.  

The measure of Man, H. Dreyfuss, Whitney Library of Design, 1967. 
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J&.'.56.1) 0#$#B,-3µ#*# &#$,&'7) *.5 ,µ0.$-.5: 
 

>28*5/2 :;<, Peter Karpf 0#2 37$ &32#8&12 Iform 

 

 

>28*5/2 CH24 ) “Wishbone chair”, Hans J Wegner 1949 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

>28*5/2 Lina, Studio B 0#2 37$ &32#8&12 Brayton International USA 
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>28*5/2 KathrynGuest, ."&(#2.µ!4 Studio B 0#2 37$ &32#8&12 Brayton International USA 
 

 

 

 

>28*5/2 Bloomy, ."&(#2.µ!4 Patricia Urquiola 0#2 37$ &32#8&12 Moroso, 2004 
 
 

 
 
>28*5/2 66, Alvar Aalto 0#2 37$ &32#8&12 Artek, 1933 
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2.1.2 *?<LKGB6C: / Armchairs  
 
J&.'.567)*#9 *4 '.3+&; *.5 0$.43.1µ,).5 (:;µ#*.9 3+# *+9 &#$%&',9 (>:;µ# 1): 
  
>*+9 0.'56$/),9 *. MW?: A5KJ8µ5E?: (h) C>65> µCE5QM 30 A5> 40 CA5E?8E7. 

Q+# 1@.9 h = 40, .+ ,56,-,9 a &#+ b ,-)#+ 0#$2''4',9 &#+ (, 3D)-# 65º (µ.+$7)) ,0- *49 
.$+A/)*+#9.  

 
Q+# µ4 (53&,&$+µ%). 1@.9 h (#)2µ,(# (*# 30 &#+ 40 ,&#*.(*2) 4 ,56,-# a 0,$+3$2?,+ µ-# 
3D)-# # &#+ #)*-(*.+:# 4 ,56,-# b 0,$+3$2?,+ µ+# 3D)-# < = # / 2 0.5 #?#+$,-*#+ #0/ *+9 
#)*-(*.+:,9 3D)-,9 *D) a &#+ b (65º). 

 
! ,56,-# (*+9 -&#*2 #5*/ *.) *$/0. &#6.$+(µ%),9- 6%(,+9 B4µ+.5$3.1) *4) &'-(4 *.5 
0.B+.1 &#+ *.5 (7µ#*.9.  

 

 
9/0µ$ 2. @80%$%µ#5! ."&(#,082µµ2 0#2 ,$68B'% '%+ 5,6&32# .& '%/+68!$2 52# 3#4 2$,/%0&4 
'8%3&#$!µ&$&4 0B$1&4. 
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J&.'.56.1) 0#$#B,-3µ#*# 0.'56$/)D) *.5 ,µ0.$-.5: 

 

 
K.'56$/)# 42,  Alvar Aalto for Artek 1932 

 

 
K.'56$/)# FIL,  Patrick Mourgue for Lignet Roset 
 

 
K.'56$/)# Luca,  Lignet Roset 

 
"#)#0%9 *49 ,*#+$,-#9 Lignet Roset 
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2.1.3 +67A<>6EG5 / Chaise-longue  
 
>*# #)2&'+)B$# (chaise-longue) *. 1@.9 ,-)#+ 10 < h < 20. (=7µ&1B.7: 3% <F%4 &(9 &1$2# 7 
2'!.32.7 2$,µ&.2 .3% 52393&8% .7µ&1% 3%+ '%(#%< 52# 3% '1.B (&.B3&8#5!) .7µ&1% 3%+ 0!$23%+, 
52# !"# 3% <F%4 3%+ 5261.µ23%4 2'! 3% *(2-%4) 

L$4(+µ.0.+7)*#9 *+9 ,56,-,9 a &#+ b #0/ *. (:;µ# *49 0.'56$/)#9 (B,9 (:;µ# 2, (,'. 
13), &#+ #''2A.)*#9 *+9 3D)-,9 *D) 0.B+7) &#+ *49 0'2*49 (*.5 #)6$70.5) &#*#';3.5µ, 
(, B+#?.$,*+&.19 (5(:,*+(µ.19 3D)+7): 
 
 

9/0µ$ 3. @80%$%µ#5! ."&(#,082µµ2 0#2 ,$68B'% '%+ 5,6&32# .& 2$,5/#$(8% 52# 3#4 2$,/%0&4 '8%3&#$!µ&$&4 
0B$1&4. 

 

1+# )# '23µ#)# 4#" -" 5"#')6'%"* $-7 $%&"8&6.-9)#" '% #7)( )- 4%.6+#"- ($%&" 

%&8-9-µ/#*) $&:$%" 9# %4+#µ069-9)#" '#9 ',µ%/- %44/9,',* µ"#* %&8-9-µ"43* µ%+:),* 

(#.-; 0#'/<-9)#" '% 5"#')6'%"* µ:'-7 (&-7) µ"# 4#" 5%9 %/9#" -&"')"4:* 4#" '79%$=* 

#$(+7)# '>'):* 8"# 46?% 2&3',. @6?% 4#&:4+# $&:$%" 9# µ%+%),?%/ 4#" 9# '2%5"#')%/ 

4#)6++,+# '% '2:', µ% )- %;&-* 5"#')6'%>9 )>9 2&,')=9 8"# )-7* -$-/-7* #$%7?;9%)#". 

 
J&.'.56.1) 0#$#B,-3µ#*# #)2&'+)B$D) *.5 ,µ0.$-.5: 

 
?$,5/#$(8% MYO,  Patrick Mourgue 0#2 37$ &32#8&12 Lignet Roset 
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C%/+68!$2-?$,5/#$(8% 

07,  Hans J Wegner, 
1963 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

?$,5/#$(8% 43,  Alvar 
Aalto 0#2 37$ &32#8&12 
Artek, 1937 

 

 

 
 
 

 
 
 
(5,3B) ?$,5/#$(8% 

Antibodi, design Patricia 
Urquiola 0#2 37$ &32#8&12 
Moroso 2006 

 
 

 

 



 17 

2.2 ,L65µ>AN: )5E5;?6F8C>: A5GNA<5: – 0L6DN8C>:. 
 

>*. (:;µ# 0#$#&2*D <'%0.5µ, *+9 0.+/ (5);6,+9 &#*#0.);(,+9 µ+29 &#$%&'#9.  
U0D9 0#$#*4$.1µ, .+ *%((,$,+9 (5)B%(,+9 #)2µ,(# (*+9 0'#+)%9 *$#<%$(,9 (side rails) 
*49 6%(49/&#6-(µ#*.9 (seat) &#+ *# *%((,$# 0/B+# (legs ) posts) ,-)#+ .+ 0+/ ,5#-(64*,9.  
>5:)2 4 (1)B,(4 #)2µ,(# (*# 0-(D 0/B+# &#+ *+9 0'#+)%9 *$#<%$(,9 ,-)#+ #5*; 0.5 

&#*#(*$%?,*#+ 0$7*4. 

 
 
 
M-)#+ (#?%9 .*+ 3+2 )# #)*%=,+ (, /',9 #5*%9 *+9 &#*#0.);(,+9 4 &#$%&'# 0$%0,+ )# 

(5)B,6.1) *# µ%$4 *49 µ, *.) &#'1*,$. *$/0..  
 
K$-) µ+';(.5µ, 3+# *+9 (5)B%(,+9 /µD9 #9 B.1µ, *+ ,)+(:1(,+9 <2A.5µ, (, µ+# &#$%&'#: 
 

5. 'I6>5A?J !7A?> (Corner Blocks ) Angle Blocks).  
E 0$D*#$:+&/9 $/'.9 *D) 3D)+#&7) *2&D) ,-)#+ )# ,)+(:1(.5) *4) (1)B,(4 #)2µ,(# 
(*+9 *$#<%$(,9 (rails ; rungs) &#+ *# 0/B+#, %*(+ 7(*, 1. )# µ4) &#*#(*$#?,- 4 (1)B,(4 

,1&.'# #''2 &#+ 2. )# (53$#*;(,+ *# µ%$4 /*#) 4 (1)B,(4 &#*#(*$#?,-. >*4) 0,$-0*D(4 

0.5 4 (1)B,(4 &#*#(*$#?,- 4 &#$%&'# &.5)+%*#+ #''# µ0.$,- #&/µ# &20.+.9 )# &#6-(,+ 
(, #5*;). >, #5*.19 *.59 *2&.59 ,0-(49 (5)B%,*#+ *. *,'2$. *49 6%(49 µ, *4) &#$%&'#. 
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E+ *2&.+ #5*.- (5)B%.)*#+ µ, *+9 *$#<%$(,9 (; &#+ *# 0/B+#) µ, B+2?.$.59 *$/0.59 /0D9 
µ, &/''#, µ, <-B,9, µ, &#$?+2, µ, (5)B%(,+9 *10.5 “finger-join” &*'. 

 
=37$ -B3%082-12 28#.3&8, 
A/*'%+µ& %3# %# 0B$#25%1 3,5%# 
"87.#µ%'%#%<$32# $#=µ$ #$" 3( 
#$%&#'() µ( µ(51'() >"$,6µ&) 
'%(#9$ 52# 382A&8.9$. 

 
 
 
 

 
 
 
 

 
 

 
T. /;G7E85 (Arms) 

M&*/9 #0/ *4) 0$.?#); ',+*.5$3-# *.59, *# µ0$2*(# µ+29 &#$%&'#9 ,)+(:1.5) *+9 
(5)B%(,+9 &#+ *+9 (*#6,$.0.+.1) /0D9 &#+ .+ QD)+#&.- H2&.+ 0+. 02)D ,µ0.B-A.)*#9 *4) 
&-)4(4 *D) µ,$7) µ,*#=1 *.59 *4 (*+3µ; *49 B5)#µ+&;9 &#*#0/)4(49. 
 

 
 
 

 
=37$ -B3%082-12 28#.3&8, A/*'%+µ& 37$ 
1(#2 528*5/2 µ& µ'8,3.2. G &'#'/*%$ 
.<$(&.7 µ&32D< '/&+8#5)4 382A*8.24 
(side rail) 52# '1.B '%(#%< (back leg) 
µ*.B 3%+ µ'8,3.%+ (arm), &$#."<&# 37$ 
.326&8!3732 52# 2$3%") 3B$ .+$(*.&B$ 
374 528*5/24.  
 

       
 

 

 

 
 
 
 
 
 
=37$ -B3%082-12 (&D#, A/*'%+µ& *$2 ,//% 
'28,(&#0µ2 5261.µ23%4 ('%/+68!$24) µ& 0B$#25%<4 
3,5%+4 52# µ'8,3.2 (2'! µ2.1-, 5%+8µ'28#.3!, µ*.B 
,3µ#.74, D</% 5&82.#,4). 
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H. =?9K9E>AN: (C6>8@LE>AN:) !G5TNG8C: ; "#-*+# (Strechers )  rungs)  

 
="*(#% µ& µ&8#5%<4 .+"$%<4 ."7µ23#.µ%<4 2'!  H%7673#5*4 I82A*8.&4 

 

J5*%9 . *$#<%$(,9 *.0.6,*.1)*#+ #)2µ,(# (*# 0/B+# &#+ &2*D #0/ *. ,0-0,B. *49 6%(49 
(, B+2?.$.59 (:4µ#*+(µ.19 #0'2 &#+ µ/). 3+# )# ,)+(:1(.5) *+9 (5)B%(,+9 &#+ )# 
,µ0.B-(.5) *4) 0'23+# &#+/; ,µ0$/9-0-(D &-)4(4 *D) µ,$7). "#*# *4) &#*#0/)4(4 ,)/9 
µ%$.59 (0.:. 0-(D 0/B+), 4 B1)#µ4 &#*#0/)4(49 µ.+$2A,*#+ µ, *# 50/'.+0# µ%$4 (*# 
.0.-# ,-)#+ #5*/ (5)B,B,µ%).. O*(+, 9 A5E58ACLF 856 8M6?<? 56EN@C> µCH5<MECGC: 

DL67µC>: A5E5;B6989: 5;’BE> E5 µNG9 E9:. M+B+&2 /*#) .+ B+#*.µ%9 *D) µ,$7) (0/B+# 

– *$#<%$(,9) ,-)#+ µ+&$%9 */*, .+ F.464*+&%9 H$#<%$(,9 ,-)#+ #0#$#-*4*,9.  
 
E+ F.464*+&%9 H$#<%$(,9 B,) 0#$%:.5) *4) #(?2',+# *D) 3D)+#&7) *2&D), &5$-D9 
,0,+B; .+ ,)7(,+9 #)2µ,(# (*2 0/B+# &#+ *+9 F.464*+&%9 H$#<%$(,9 ,-)#+ 0.'1 #0'%9 &#+ 
µ+&$%9, µ, #0.*%',(µ# )# “:#'#$7).5)” (:,*+&2 3$;3.$#.  
 
 

 
M+&/)# &#+ (:%B+. ,02)D : R4'/ &26+(µ# (Bar stool) µ, 0.''%9 F.464*+&%9 H$#<%$(,9 (stretchers 
) rungs) &#+ @26+). &26+(µ#, :D$-9 3D)+#&.19 *2&.59 (corner blocks ) angle blocks). E+ (5)B%(,+9 
,-)#+ µ, (*$/335'# 8/$(# &#+ M3&.0%9 (Tenon and Mortise). 

4
 

 
 
 

 
 
 

                                                
4
 The chairmakers Workshop, Drew Langsner, Lark Books, Syerling Publishing Inc.  
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M+&/)# &2*D: >:%B+. “%&$4=4” (exploded drawing) µ+#9 &#$%&'#9 (*5' Queen Anne 
5(J33'-# 1702 - 1714) µ, ',0*.µ%$,+,9 /'D) *D) &.µµ#*+7) *49 &#$%&'#9 &#+ *D) 
(5)B%(,7) *.59 (:D$-9 80$2*(#). K#$#*4$;(*, *4) :$;(4 QD)+#&7) H2&D) (Angle 
blocks) &#+ F.464*+&7) H$#<,$(7) (strechers), &#+ ,0-(49 *4) 0.+&+'-# *D) *$/0D) 
(1)B,(49. M-)#+ #=+.(4µ,-D*4 4 :$;(4 &#<-'+#9 3+# *4) ,)-(:5(4 (&',-BDµ#) *D) 

(5)B%(,D) 8/$(.5-M3&.0;9 (Tenon-Mortise). M-)#+ µ-# %)B,+=4 *49 %'',+@49 
,µ0+(*.(1)49 0.5 ,-:#) .+ &#*#(&,5#(*%9 3+2 *+9 &/'',9 *49 ,0.:;9. 

                                                
5
 Fine Woodworking on Chairs and Beds, Taunton Press 
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2.3. +67<L89/0@CD>58µB: 0L6DN8CI6 µCE5QM EI6 µCGO6 E9: )5GNA<5:. 
 

! #)2'5(4 (5)B%(,D) ,-)#+ &2*+ 0.5 6# 0$%0,+ )# *. (&,?*.1µ, #0/ *4) #$:; &#+ 
0#$2''4'# µ, *.) (:,B+#(µ/ #''2 &#+ &2*+ 0.5 0+6#)79 )# #)#6,D$;(.5µ, &#*# *4) 
B+2$&,+# *.5 (:,B+#(µ.1 ; #$3/*,$# &#*# *4) &#*#(&,5; *.5 0$D*/*50.5. M-)#+ 0.'1 
B1(&.'. )# (:,B+2(.5µ, “µ, *4) 0$7*4” *4) &#'1*,$4 (1)B,(4 (, %)# ,)*,'79 

&#+).1$3+. (:%B+. &#$%&'#9. L$,+2A,*#+ µ,32'4 ,µ0,+$-# &#+ 0,+$#µ#*+(µ/9.  
 

2.3.1. =58>AN: 8L6DN8C>: A5GNA<5:: 
E+ 0+/ (5:)%9 (5)B%(,+9 µ,$7) =1'+)49 
&#$%&'#9 (&#+ 3,)+&79 µ,$7) =1'.5) 
,-)#+: 
 
+. /BG8? – "HA?;F (Tenon - Mortise) 

/0D9 <'%0.5µ, (*. (:;µ# #$+(*,$2 – 
,02)D, ,-)#+ . 0+/ (5);649 &#+ #$&,*2 
B5)#*/9 *$/0.9 (1)B,(49 µ,*#=1 µ,$7) 

&#$%&'#9. ! :$;(4 8/$(.5 – M3&.0;9 
#0#+*,- 0.'1 &#'/ 0$.3$#µµ#*+(µ/ &#+ 
#&$-<,+# (*4) &#*#(&,5;. 
 

'C6>A?J A56B6C: @GF89: /BG8?L – 
"HA?;F:: 

 
1. H. 02:.9 *.5 8/$(.5 ; *49 M3&.0;9 

0$%0,+ )# ,-)#+, 0,$-0.5 *. %)# *$-*. 
(1/3) µ, %)# B,1*,$. (1/2) *.5 02:.59 *.5 
=1'.5 (*. .0.-. 6# 3-),+. 
 

2. H. 1@.9 &#+ *. <26.9 *.5 ,=#$*7)*#+ 
#0/ *+9 B+#(*2(,+9 *D) =1'D). >5);6D9 
,-)#+ &#'/ )# ,-)#+ /(. 0+. 0.'1 µ,32'# 

3-),*#+ #''2 :D$-9 )# #0.B5)#µ7).5) *. 
50/'.+0. =1'. (B,9 (,'. 23). 
 
3. >, %)# &#+).1$3+. (:%B+. 0,*5:#-).5µ, 
µ,3#'1*,$4 #&$-<,+# /*#) &#*# *. (*2B+. 
*49 0,+$#µ#*+&;9 &#*#(&,5;9 *49 
(1)B,(49 &2).5µ, *+9 M3&.0%9 0$7*# 

&#+ *# 8/$(# #$3/*,$#.  
 
4. H. <26.9 *49 M3&.0;9 /0.5 6# µ0,- *. 8/$(. 0$%0,+ )# ,-)#+ %)# µ, *$-# :+'+.(*2 0+. 

<#61 #0/ *. µ;&.9 *.5 8/$(.5 3+# )# #0.?13.5µ, *+9 5B$#5'+&%9 0+%(,+9 0.5 
#(&.1)*#+ '/3D *49 &/''#9 /*#) (5)#$µ.'.3.1µ, *# µ%$4. 

=. )5TJ<>C: (dowels) 

E+ &#<-'+,9, (*. 0$/(?#*. 0#$,'6/), ;*#) 0.'1 B+#B,B.µ%),9 (*4) &#*#(&,5; 
&#$,&'7), +B+#-*,$# (, µ,32'# ,$3.(*2(+# 0#$#3D3;9 '/3D *49 #5=4µ%)49 *#:1*4*#9 
(*4 &#*#(&,5; &#+ (5)#$µ.'/34(4. 8, *# (D(*2 µ4:#);µ#*# 4 0#$#3D3; µ, &#<-'+,9 
,-)#+ ;?<M HGFH?G9, 5AG>TF: A5> CMA?<5 C;565<FW>µ9.  

 
O)# #0/ *# <#(+&/*,$# &#+ µ,3#'1*,$# 0',.),&*;µ#*# *49 &#<-'+#9 ,-)#+ /*+ ,0+*$%0,+ 
*4) (1)B,(4 B1. &.µµ#*+7) =1'.5 µ, .0.+.B;0.*, (:;µ#, /0.+# &#+ #) ,-)#+ 4 3D)-# 

(1)B,(49 *.59. H. µ/). 0.5 :$,+2A,*#+ ,-)#+ .+ B1. ,0+?2),+,9 (*+9 .0.-,9 6# ,?#$µ.(*,- 
. (1)B,(µ.9 )# *#+$+2A.5) &#+ )# 502$:,+ #$&,*/ =1'. #0/ *4) 0-(D 0',5$2 7(*, )# 
B4µ+.5$346.1) .+ .0%9 µ%(# (*+9 .0.-,9 6# ,+(:D$;(.5) .+ &#<-'+,9. 
 

K#$’/'# #5*2 4 (1)B,(4 µ, &#<-'+,9 %:,+ #0.B,+:6,- .*+ *,'+&2 DC6 ,-)#+ µ+# (1)B,(4 0.5 
#)*%:,+ */(. &#'2 (*+9 &#*#0.);(,+9 0.5 B%:,*#+ µ+2 &#$%&'# &#*# *4) :$;(4 *49!  
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H. 0+/ (4µ#)*+&/ µ,+.)%&*4µ# *49 (1)B,(49 µ, &#<-'+# ,-)#+ 4 0#$#µ/$?D(4 *49 
&#<-'+#9 µ,*2 #0/ *4) ?5(+.'.3+&; GJA6I89-D>BHAI8F *49, '/3D *49 µ,*#<.';9 

0,$+,&*+&/*4*#9 (, 53$#(-#. J5*; 4 $-&)D(4-B+/3&D(4 ,-)#+ B+#?.$,*+&;9 %)*#(49 0$.9 
B+#?.$,*+&%9 &#*,561)(,+9.  >*4 (1)B,(4 8/$(.5 – M3&.0;9 #5*/ *. ?#+)/µ,). 
(5µ<#-),+ ,0-(49 #''2 µ, µ+&$/*,$,9 ,0+0*7(,+9 (*4 (1)B,(4 '/3D *49 3,Dµ,*$-#9 *.5. 
>*. (:;µ# 0#$#&2*D <'%0.5µ, *4) 0#$#µ/$?D(4 (1)B,(49 µ, &#<-'+# µ,*2 #0/ 

#''#3%9 (*4) 53$#(-#. 
 

 
 
@#5!$2 &',$B: J15$B.7-(#!05B.7 52A1/#24 µ&3, 2'! 2//20*4 .& '&8#&53#5!3732 .& +082.12

6
. =32 

(&D#, A/*'%+µ& %3# 7 52A1/#2 2'%5%//)675& 2'! 3% D</% .37$ &',$B 52# 5,3B &'#-,$&#2. 

 
! 0#$#µ/$?D(4 #5*; %:,+ (#) (5)%0,+# *4) µ,-D(4 *49 ,0+?2),+#9 &/''4(49 µ,*#=1 
*49 &#<-'+#9 &#+ *.5 2''.5 =1'+).5 &.µµ#*+.1. H. #0.*%',(µ# ,-)#+ 4 (1)B,(4 )# 
#0.B5)#µ7),*#+ #µ%(D9 µ,*2 *4) 0#$#µ/$?D(4 (4 .0.-# (5µ<#-),+ (, %)# B+#(*4µ# 

'-3D) 4µ,$7)/,<B.µ2BD) µ,*2 *4) (53&/''4(4). ! (1)B,(4 µ, 8/$(. – M3&.0;, 
0#$/'. 0.5 &#+ #5*; 50.?%$,+ #0/ *4 (5(*.'; B+#(*.'; *D) µ,$7), #)*%:,+ 
0,$+((/*,$. (*+9 0+%(,+9 &#+ B,) #0.B5)#µ7),*#+ µ, *.) -B+. *$/0..  

 
Q,)+&.- &#)/),9 :$;(49 &#<-'+#9: 

• 1 D>7µCEG?: E9: A5TJ<>5: DC6 ;GN;C> 65 CJ65> ;?<M µCH5<MECG9 5;B E? µ>8B 

E?L ;7@?L: E?L A?µµ5E>?M ;?L KN<?LµC 65 8L6DN8?LµC. >, #)*-6,*4 
0,$-0*D(4 502$:,+ &-)B5).9 )# (:+(*,- *. &.µµ2*+ (*. .0.-. 6# ,+(23.5µ, *4) 
&#<-'+#. 

• !? T7K?: E? ?;?J? C>8NG@CE5> 9 A5TJ<>5 µN85 8C A7KC A?µµ7E> QM<?L DC6 
;GN;C> 65 CJ65> µ>AGBECG? 5;B E? D>;<78>? E9: D>5µNEG?L E9:. M2) *. µ;&.9 

#5*/ ,-)#+ µ,3#'1*,$. */*, 4 (1)B,(4 6# ,-)#+ B5)#*/*,$4. (502$:,+ µ,3#'1*,$4  
,0+?2),+# ,0#?;9/&/''#9). 

• >*+9 0,$+((/*,$,9 0,$+0*7(,+9 *.0.6,*.1µ, E?L<7@>8E?6 DM? A5TJ<>C: 8C A7KC 

8M6DC89. 

• !? T7K?: E9: EGM;5: B;?L K5 µ;CJ 9 A5TJ<>5 ;GN;C> 65 CJ65> N65 µC EGJ5 

@><>?8E7 ;>? T5KM #0/ *. µ;&.9 *49 &#<-'+#9 3+# )# #0.?13.5µ, *+9 5B$#5'+&%9 

0+%(,+9 0.5 #(&.1)*#+ '/3D *49 &/''#9 /*#) (5)#$µ.'.3.1µ, *# µ%$4. 

 
 
 
 

                                                
6
 Fine Woodworking – on Chairs and Beds, Taunton Press, A&?&- )-7 Bruce Hoadley 
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2.3.2. (8?G?;JC: µCHCKO6 8E>: 8L6DN8C>: - /CH>8E?;?J989 E9: C;>P76C>5: 
8LHAB<<989: – %>A?6?µJ5 -<>AO6. 
 
"26, >:,B+#(*;9 ; "#*#(&,5#(*;9 &#$,&'7), &#*# *. (*2B+. B4µ+.5$3-#9 ,)/9 )%.5 
(:,B-.5 &#$%&'#9 0$.(0#6,- )# &$#*;(,+ µ+2 +(.$.0-# #)2µ,(# (, *$,-9 (4µ#)*+&.19 
0#$23.)*,9:  

#. !96 DM65µ9 E9: A5GNA<5: (0.5 ,=#$*2*#+ #0/ *4) B1)#µ4 *D) (5)B%(,D) 
#)2µ,(# (*# µ%$4 *49 &#$%&'#9) )# #)*%:,+ (, &#*#0.);(,+9 &#*# *4) :$;(4 *49,  
<. !96 ?>A?6?µJ5 8E9 @GF89 ;GOE9: M<9: (=1'.), &#+ 
3. !96 5;<?;?J989 E9: A5E58ACLF: A5> 8L65Gµ?<<BH989: *D) µ,$7) *49. 

 
O*(+, .+ B+#*.µ%9 *D) µ,$7) (0:. *$#<%$(,9, 0/B+#, &*'.) µ,',*.1)*#+ 0$.(,&*+&2, (, 
(5)B5#(µ/ µ, *4) µ,*$;(+µ4 B1)#µ4 *D) (5)B%(,D) &#+ µ,*2 #0/ B+2?.$# 0,+$2µ#*# 
&#*#';3.5µ, (*4) 0+/ +(.$.04µ%)4 '1(4.  
 

1 DM65µ9 µ>7: 8M6DC89: #)2µ,(# (, B1. – *$-# ; &#+ *%((,$# µ%$4 ((5:)2 0.'1 &.)*2 
µ,*#=1 *.59) µ+29 &#$%&'#9 CQ5GE7E5> 5;B EGCJ: ;5G7H?6EC:: 

 
+. !? µNHCK?: E9: C;>P76C>5: 8LHAB<<989: 567µC85 8E5 µNG9,  

=. !?6 BHA? (7G5 A5> E96 DM65µ9) EI6 A?µµ5E>O6 QM<?L ;?L L;?8E9GJV?L6 E96 
8M6DC89, A5> 

'. !96 µ9@56>AF DM65µ9 E9: 8M6DC89: (B4'#B; *4) 3,Dµ,*$-# *49) &#+ &#*# 0/(. 
4 (1)B,(4 “&',+B7),+” *# µ%$4 (B,9 (,' 20, Queen Ann chair) &#+ #)*+(*%&,*#+ (*+9 

B5)2µ,+9 #0.(1)B,(49. 
 
O)# 0#$2B,+3µ# 3+2 *4) (:%(4 ,0+?2),+#9 (53&/''4(49 &#+ 50.'.+0/µ,).5 /3&.5 
<'%0.5µ, (*. (:;µ# 0#$#&2*D, /0.5 %:.5µ, *$-# A,134 µ, #&$+<79 *+9 -B+,9 B+#(*2(,+9 

(B+#*.µ%9) &.µµ#*+7) #''2 B+#'%3.5µ, *$-# B+#?.$,*+&2 µ,3%64 8/$(.5 – M3&.0;9 
(Tenon – Mortise), µ, B+#?.$,*+&%9 B5)#µ+&%9 &#+ #)*.:%9. 

 
• *# &.µµ2*+# + A5> 

= (5)B%.)*#+ µ, 
%)# <C;EB (1/5) A5> 

T5KM (4/5) 8/$(., 
• *# &.µµ2*+# ' A5> , 

(5)B%.)*#+ µ, %)# 
P5GDM (9/10) A5> 

T5KM (4/5) 8/$(. 
&#+ 

• *# &.µµ2*+# " A5> X 
(5)B%.)*#+ µ, %)# 
µNEG>?L P7GD?L: 

(1/3) A5> µNEG>?L 

T7K?L: (2/3) 
8/$(.. 

 

V) (1)B%(.5µ, *# *$-# 
A,134 (µ, &/''# ; :D$-9) 
&#+ #(&;(.5µ, B5)2µ,+9 

,02)D *.59 6# 0#$#*4$;(.5µ, .*+: 
• H. µ/$(. *.5 J ,-)#+ *. 0+/ #B1)#*. &#+ 6# (02(,+ ,&,- 0.5 (5)B%,*#+ µ, *. J, &#+ 

µ%).)*#9 (*. &.µµ2*+ F, 
• H. µ/$(. *.5 Q ,-)#+ *. 0+/ B5)#*. #0/ *# *$-# #''2 4 ,3&.0; (*. G ,-)#+ */(. 

µ,32'4 0.5 *. &.µµ2*+ G 6# (02(,+ *. -B+. ; 0+/ ,1&.'#. 

• ! (1)B,(4 M-W ,-)#+ 4 0+/ #)6,&*+&; (&#+ +(.$.04µ%)4) &#+ 6# (02(,+ 0.'1 
#$3/*,$# #0/ *# 2''# B1.. 

 

2.3.3. ";>P76C>5 0LHAB<<989: A5> A5ECMKL689 >6O6 QM<?L  
(short grain – long grain) 
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Q,)+&2 4 B1)#µ4 µ+29 (1)B,(49 ,=#$*2*#+ #)#'.3+&2 #0/ *. µ%3,6.9 *49 ,0+?2),+#9 

(53&/''4(49. U(. µ,3#'1*,$4 4 ,0+?2),+# (53&/''4(49 */(. 0+/ B5)#*; 4 (1)B,(4. 
>*+9 (5)B%(,+9 =1'.5, 4 :$;(+µ4 ,0+?2),+# (53&/'4(49 ,-)#+ #5*; 0.5 ,0+*53:2),*#+ 
#)2µ,(# (, B1. ,0+?2),+,9 =1'.5 /0.5 .+ -),9 (*# “),$2”) *.5 =1'.5 ,-)#+ 0#$2''4',9 µ, 
*4) ,0+?2),+# (53&/''4(49. 

 

 
 
=")µ2 &',$B: ;+! (#2-%8&3#5%1 38!'%# .<$(&.74 3B$ (<% %µ%1B$ 5%µµ23#9$ D</%+ ? 52# H. 

 
>*. (:;µ# ,02)D, *# &.µµ2*+# J &#+ F ,-)#+ #&$+<79 /µ.+# &#+ (5)B%64&#) µ, B1. 

B+#?.$,*+&.19 *$/0.59:  
• J$+(*,$2 .+ -),9 (*+9 0',5$+&%9 ,0+?2),+,9 &#+ *D) B1. &.µµ#*+7) - &#*# *. µ;&.9 

*.5 =1'.5 (long grain ; along the grain) - ,-)#+ 0#$2''4',9 µ, *4) ,0+?2),+# 
&/''4(49 JFQG.  

• G,=+2, 4 ,0+?2),+# &/''4(49 MW!T 0.5 ,0+'%:64&, ,-)#+ &26,*4 (, (:%(4 µ, *4) 

&#*,165)(4 *D) +)7) (*. &.µµ2*+ F. ! ,0+?2),+# &/''4(49 *.5 F ,-)#+ *. (/&.$/ 
*.5 (short grain ; across the grain). 

 
>, (5);6,+9 (5)6;&,9 µ, :$;(4 &.+);9 &/''#9 9 8M6DC89 8E5 5G>8ECG7 CJ65> ;7G5 

;?<M ;>? DL65EF 5;? 5LEF6 8E5 DCQ>7, :D$-9 )# '#µ<2),*#+ 50’/@4 4 B+#?.$2 (*. 

µ%3,6.9 *49 ,0+?2),+#9.  
 

% <BH?: CJ65> E? ?E> 9 AB<<5 <C>E?LGHCJ 8@CDB6 ;76E5 A5<MECG5 BE56 ?> J6C: 

E?L QM<?L CJ65> ;5G7<<9<C: µC E96 C;>P76C>5 8LHAB<<989:. 1 AB<<5, 
(8L6FKI: µC µCH7<? ;?8?8EB ;CG>CAE>ABE9E5: 8C LHG7 8L8E5E>A7), ;?L 

C;>A5<M;EC> E? “8BA?G?” E?L QM<?L (short grain), 8L6FKI: 5;?G?P7E5> 5;B 
E? QM<?, 8C ENE?>? T5KµB ;?L DC6 µN6C> 8@CDB6 A5KB<?L AB<<5 8E96 C;>P76C>5 

5LEF.  
 

H. 3,3.)/9 #5*/ ,-)#+ 0.'1 <#(+&/ 3+# *4) &#*#)/4(4 *49 B1)#µ49 *D) (5)B%(,D) 
B+#?/$D) *10D). >#) (5)%0,+# #5*.1, /*#) 50.'.3-A.5µ, *4) ,0+?2),+# (53&/''4(49 
(, &20.+# µ.$?; (1)B,(49 0$%0,+ )# #3)..1µ, *+9 ,0+?2),+,9 0.5 B%) ,-)#+ :$;(+µ,9 
,0+?2),+,9 (53&/''4(49 (/0D9 4 0,$-0*D(4 (*. (:;µ# ,02)D B,=+2).  
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J)#'1.)*#9 *+9 B1. (5)B%(,+9 (*. ,0/µ,). (:;µ# (>1)B,(4 µ, 8/$(. – M3&.0; &#+ 
>1)B,(4 µ, "#<-'+,9) <$;&#µ, *4) ,),$3; ; “:$;(+µ4” ,0+?2),+# (53&/''4(49 &#+ *4) 
(4µ,+7(#µ, µ, 3&$-A. :$7µ#: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

=")µ2 28#.3&8,: 
@$&80) ("8).#µ7) 

&'#-,$&#2 
.+05!//7.74 .& (<% 

(#2-%8&3#5*4 
.+$(*.&#4 (E!8.% – 
@05%') 52# >2A1/#&4) 

 
 

 
G +'!/%#'7 &'#-,$&#2 

3B$ .+$(*.&B$ 
2+39$ (*$ &1$2# 

“&$&80)” 5232 37 
"8).7 (."&3#5, µ& 37$ 

5!//2) 0#2 3%+4 
/!0%+4 '%+ 

&D70).2µ& '#% ',$B 
,82 (&$ &1$2# 52/! $2 

+'%/%01:&32#. 
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>*# 0#$#&2*D (:;µ#*# <'%0.5µ, 
B+2?.$,9 2'',9 ,)7(,+9 0.5 0.''%9 
?.$%9 :$4(+µ.0.+.1)*#+ (, &#6-(µ#*#. 

K26, µ-# %:,+ 0',.),&*;µ#*# ; 
µ,+.),&*;µ#*# #)2'.3# µ, *.) *$/0. 
:$;(49. 
 

 
 
 
=")µ2 28#.3&8,: (#,-%8&4 .+$(*.&#4 D</%+ 

 
 

 
 

=")µ2 (&D#,:  
;253+/%&#(&14 .+$(*.&#4 (fingerjoint) 

 
 

 
 
@#5!$2 &',$B: >28*5/2 Round Chair 3%+ Hans 
Wegner, &32#8&12 5232.5&+)4 PP Mobler, .<$(&.7 
'/,374 52# µ'8,3.%+ µ& (253+/%&#() .<$(&.7 
(fingerjoint) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 27 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
=")µ2 &',$B 52# 5,3B: 
="*(#2 K587D74 
'282(%.#259$ 
L&8µ2$#59$ 528&5/9$, 

!'%+ '&8#08,-%$32# (#,-%8&4 .+$(*.&#4. 
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2.3.4 *5G7DC>Hµ5 0@CD>58µ?M 0L6DN8CI6 )5GNA<5: 
 
>*. (:;µ# #$+(*,$2 <'%0.5µ, *. 
(&,',*/ µ+29 &#$%&'#9 (*. .0.-. 
6%'.5µ, )# 50.'.3-(.5µ, *+9 (5)B%(,+9 
#)2µ,(# (*# µ%$4 *.5. 8+# B1(&.'4 
(1)B,(4 ,-)#+ #5*; #)2µ,(# (*. 

µ0$.(*+)/ 0/B+ &#+ *4) ,µ0$/9 &#+ 
0'23+# *$#<%$(# *49 6%(49. 
 
>*. (:;µ# &2*D <'%0.5µ, (:%B+# 

%&$4=49 &#+ &2*.@4 *49 0,$+.:;9 0.5 
µ#9 ,)B+#?%$,+: H. 0/B+ +, 4 ,µ0$/9 
*$#<%$(# =, 4 0'23+# *$#<%$(# ', &#+ . 

3D)+#&/9 *2&.9 ,. M0-(49 <'%0.5µ, 
µ,$+&%9 <#(+&%9 B+#(*2(,+9 0.5 6# 
:$,+#(*.1µ, 3+# *.59 50.'.3+(µ.19 µ#9 
#$3/*,$#. K,$+((/*,$,9 B+#(*2(,+9 6# 
B.1µ, #$3/*,$# #)2'.3# µ, *4) µ%6.B. 

(1)B,(49 &*'. >4µ,-D(4: (*# (:%B+# B%) 
0,$+%:.)*#+ #&/µ# *# µ/$(# ; .+ &#<-'+,9 
0.5 0+6#)/) )# :$4(+µ.0.+;(.5µ,. J5*2 
6# 0$.(*,6.1) #$3/*,$#. 
 
=")µ2 ?8#.3&8,: ="*(#% >28*5/24 µ& 32 A2.#5, 
µ*87 374. 

 

 
 
 

=")µ2 5,3B: ="*(#% K587D74 52# >,3%F7 ((&D#,) 3%+ µ'8%.3#$%< '%(#%< 52# 3B$ 382A&8.9$ 
374 6*.74. 

 
 



 29 

*5G7DC>Hµ5 +. /BG8? – "HA?;F (Tenon and Mortise).  
 

Q+# )# (5)B%(.5µ, *# *$-# µ%$4 (J-F-Q) µ, 8/$(. – M3&.0; 4 B+#B+&#(-# %:,+ D9 ,=;9:  
 
+. T,D$.1µ, B,B.µ%). .*+ *# M/$(# 6# ,-)#+ (*+9 

*$#<%$(,9 &#+ .+ E3&.0%9 (*. 0/B+. 
 

=. H# (4µ#)*+&2 (*.+:,-# &26, 8/$(.5 ,-)#+ 5. 4 
6%(4 *.5 (*. >/&.$. *49 H$#<%$(#9, T. *. 0'2*.9 

*.5, H. *. 1@.9 *.5 &#+ D. *. µ;&.9 *.5. 

 
'. 8, B,B.µ%). .*+ 5. /(. 0+/ µ,32'. ,-)#+ *. 

µ;&.9 &#+ *. 1@.9 *.5 8/$(.5 */(. µ,3#'1*,$4 
,-)#+ 4 ,0+?2),+# (53&/''4(49 &#+ T. .*+ *. 8/$(. 
,-)#+ (5);6D9 0,$-0.5 *. µ+(/ *.5 0'2*.59 *49 

*$#<%$(#9, 50.'.3-A.5µ, *4) 6%(4 *.5 &#+ *. 
0'2*.9 *.5 (*4) "2*.@4 ?%$).)*#9 0#$2''4',9 
(B+#&,&.µµ%),9) #0/ *+9 ,=D*,$+&%9 3$#µµ%9 *49 
H$#<%$(#9. >, #5*/ *. 0#$2B,+3µ# (>/&.$. 

*$#<%$(#9 Q – #''2 &#+ F) 4 #0/(*#(4 #0/ *4) ,=D*,$+&; 0',5$2 ,-)#+ 0,5 ,&#*.(*2 &#+ 
4 #0/(*#(4 #0/ *4) ,(D*,$+&; 0',5$2 ,-)#+ 0.8 ,&#*.(*2. H. &2).5µ, #5*/ 3+2 )# 
#5=;(.5µ, (%(*D &#+ ,'2:+(*#) *. (5).'+&/ µ;&.9 *.5 8/$(.5. H. (5).'+&/ 02:.9 *.5 
8/$(.5 ,-)#+ 1.2 ,&#*.(*2 (0,$-0.5 *. µ+(/ *.5 02:.59 *49 *$#<%$(#9). ! #0/(*#(4 

0.5 ,&#*.(*7) ,-)#+ .$+#&;. J) ;*#) µ+&$/*,$4 6# &+)B1),5, )# (02(,+ 4 ,=D*,$+&; 
0',5$2 *.5 0.B+.1. T# µ0.$.1(#µ,, ,0-(49, )# <2'.5µ, *. 8/$(. (*. &%)*$. *49 
*$#<%$(#9 (0.65-1.2-0.65 ,&) #''2 %*(+ 6# :2)#µ, '-3. #0/ *. µ;&.9 *.5. 

 
=")µ2 &',$B: >,3%F7 – /&'3%µ*8&#2 C%(#%< 52# I82A&8.9$ 52# +'%/%0#.µ!4 M*.74 52# C,"%+4 E!8.%+. 
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,. >*. ,0/µ,). (:;µ# µ,*#?%$.5µ, *.59 -B+.59 50.'.3+(µ.19 (*. (/&.$. *49 
H$#<%$(#9 Q /0.5 (5),:-A.5µ, 50.'.3-A.)*#9 *. 1@.9 *.5 8/$(.5.  MB7 #?;).5µ, 0.8 

,&#*.(*2 (-(D9 &#+ 0,$+((/*,$. (, 2'',9 ,?#$µ.3%9) #0/ *. ,02)D µ%$.9 3+# )# 
B+#(?#';(.5µ, *4) B1)#µ4 *.5 ,02)D µ%$.59 *.5 0.B+.1 &#+ #?;).5µ, 0.5 ,&#*.(*2 
#0/ *. &2*D µ%$.9. >*. *%'.9 50.'.3-A.5µ, *4) &#µ05'/*4*# *.5 ,02)D &#+ &2*D 
0'2*.59 *.5 8/$(.5 (#&*-)# R = 0'2*.9 /2).  

8%:$+ (*+3µ;9 %:.5µ, 50.'.3-(,+ *4) T%(4, *. K'2*.9 &#+ *. X@.9 *.5 8/$(.5. 
 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

=")µ2 &',$B: N'%/%0#.µ!4 (#2.3,.&B$ .3% =!5%8% 374 I82A*8.24 (L – '/2#$)), 7 I82A*8.2 H &1$2# % 
5268*'374 3%+ &',$B .& %8#:!$3#2 (#&<6+$.7. 
 

".  H,'+&2, 3+# *.) 50.'.3+(µ/ *.5 µ;&.59 ,0+(*$%?.5µ, (*4) &2*.@4 &#+ µ,*$2µ, *. 

µ;&.9 *49 M3&.0;9 0.5 %:.5µ,, #?#+$7)*#9 %)# µ, B1. :+'+.(*2 #0. *. *%'.9. J5*/ ,-)#+ 
&#+ *. µ;&.9 *.5 8/$(.5. H. &,)/ *D) %)#-B1. :+'+.(*7) ,-)#+ 3+2 )# #0.64&,5*,- ,&,- 4 
&/''# (&#*# *4) (5)#$µ.'/34(4) &#+ )# #0.?13.5µ, B5)2µ,+9 (5µ0-,(49 0.5 6# 
0+%(.5) *+9 *$#<%$(,9 %=D #0/ *. 0/B+. >*# B1. (:;µ#*# &2*D <'%0.5µ, B1.  

 

=")µ2 1.                                                                            =")µ2 2.    >:;µ# 2. 
 
B+#?.$,*+&%9 0$.(,33-(,+9 (*.) 50.'.3+(µ/ *.5 
µ;&.59 *.5 8/$(.5. >*. >:;µ# 1 *# 8/$(# &#+ .+ 
M3&.0%9 ,-)#+ µ,3#'1*,$,9 #0/ #5*2 (*. >:;µ# 2 
(2$# &#+ µ,3#'1*,$4 ,0+?2),+# (53&/''4(49) #''2 
*. ,02)D µ%$.9 *.5 0.B+.1 (*. .0.-. 3-).)*#+ .+ 
M3&.0%9 3+# *# 8/$(# ,-)#+ 0+. #B1)#*. '/3D *49 

µ,32'49 #?#-$,(49 5'+&.1. H. 0+. (D(*/ ,-)#+ #5*/ 
0.5 6# #)*%=,+ &#'1*,$# (*.) K.+.*+&/ O',3:. *49 
&#$%&'#9. 

 
=")µ2 28#.3&8,:  I8#.(#,.3237 2'&#5!$#.7 374 *$B.74 .<µ-B$2 
µ& 3% .")µ2 1 '#% ',$B. 
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*5G7DC>Hµ5 =. )5TJ<>C: (Dowels). 

 

Q+# )# (5)B%(.5µ, *# *$-# µ%$4 
(J-F-Q) µ, "#<-'+,9 4 B+#B+&#(-# 
%:,+ D9 ,=;9:  

 
+. H# (4µ#)*+&2 (*.+:,-# &26, 
"#<-'+#9 ,-)#+ 5. 4 6%(4 *49 (*. 

>/&.$. *49 H$#<%$(#9, T. 4 

B+2µ,*$/9 *49, &#+ H. *. µ;&.9 
*49. T,D$.1µ, B,B.µ%). .*+ 6# 
<2'.5µ, B1. &#<-'+,9 (, &26, 
µ#$+2 *.5 0.B+.1. 
 
=. N0.'.3-A.5µ, *. 02:.9 *D) 

&#<+'+7) (1µ?D)# µ, *. 
B,B.µ%). 02:.9 *D) µ,$7) 
(CDO N65 ;7@?: 8 @><>?8EO6 

CJ65> A5<B). 

 
'. >1µ?D)# µ, *+9 B+#(*2(,+9 
*D) µ,$7) (*4) "2*.@4 (B%9 

(:;µ# #$+(*,$2) 50.'.3-A.5µ, 
.*+ µ, A5TJ<>C: ;CGJ;?L ;N6EC 
CA5E?8EO6 µFA?: 6# 0$%0,+ )# 

#).-=.5µ, *$10,9 µ, µ;&.9 5.6 
,&. (5).'+&2 (2$# 2.8 ,&. (, 
&26, µ%$.9). M0-(49 4 6%(4 
*.59 ,-)#+ (*. &%)*$. *.5 
>/&.$.5 &26, *$#<%$(#9 (3+# 
,5&.'-#). 
 

,. M0,+B; 6%'.5µ, )# #0.?1-
3.5µ, .+ *$10,9 &#+ .+ &#<-'+,9 

*D) B1. *$#<,$(7) )# 0%(.5) 
4 µ-# (*4) 2''4 E>: 
E?;?KCE?MµC   C65<<7Q (/0D9 

(*. (:;µ# #$+(*,$2).  
 
>*. (:;µ# &2*D <'%0.5µ, *4) 

*,'+&; B+2*#=4 *49 (1)B,(49 µ, &#<-'+,9 3+# *4) (53&,&$+µ%)4 &#$%&'#. 
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3. ,9µ>?LGHJ5 A5µ;M<I6 8E?>@CJI6. 
 
>, 0.''%9 0,$+0*7(,+9 :$,+2A,*#+ )# B4µ+.5$3;(.5µ, %)# &#µ01'. &.µµ2*+ (, µ+2 
&#$%&'# – &26+(µ# ; (, &20.+. 2''. %0+0'.. M&*/9 #0/ *4) 0$-(4 *49 µ#(-? =5',-#9 
(0.5 ,-)#+ µ+# (5:); µ%6.B.9 #''2 %:,+ 0,$+.$+(µ.19) 502$:.5) &#+ .+ ,=;9 *$/0.+: 

 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
=")µ2 28#.3&8,: 
I8!'%# (7µ#%+80124 
52µ'</B$ D</B$

7
 

 
>*4) &#*#(&,5; 

&#$%&'#9 ,-)#+ 0.'1 (1)46,9 )# &#*#(&,52A.5µ, ,0+?2),+,9 &#6-(µ#*.9, 0'2*,9 ; &#+ 
.'/&'4$,9 &#$%&',9 0'%.) µ, *4) :$;(4 =5'/?5''D) (3), 80$2*(# ; &#+ .'/&'4$,9 
&#$%&',9 µ, V*µ+(4 (4), &#+ (, 0+/ (02)+,9 0,$+0*7(,+9 *4) µ%6.B. B1. (2) /0.5 
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 B23µ#)# #$( )- 0"0+/-: Manufacturing Processes for Design Professionals, Rob 

Thomson, Thames and Hudson, 2007 
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&.''2µ, µ#(-? ?%*,9 =1'.5 (, &#'.10+. ! 0$7*4 (1) µ%6.B.9 B,) :$4(+µ.0.+;*#+ 
(:,B/) &#6/'.5 (*4) &#*#(&,5; &#6+(µ2*D). 
 

3.1 ,9µ>?LGHJ5 A5µ;M<?L 8E?>@CJ?L 5;B µ58JP PNEC: QM<?L ((, &#'.10+). 
 
! B+#B+&#(-# ,-)#+ 4 ,=;9: 

 
1. ".0; *.5 =1'.5 (, ?%*,9 (*. B-(&.. 

 
 
 

 
 
 
 

 
 
 
 

 
 

"#*# *4) &.0; :2).5µ, #$&,*/ =1'. (02:.9 *.5 B-(&.5 (, &26, &.0;). 
 
2. G4µ+.5$3-# &#'.50+.1 #0/ µ#(-? =1'. ; MDF ; 2''. 5'+&/ µ, *4) &#µ01'4 0.5 

6%'.5µ,: 
 
 
H# &.µµ2*+# MDF ,)7).)*#+ µ,*#=1 

*.59 µ, <-B,9 &#+ (53&.''.1)*#+ µ,*#=1 
*.59. ! :$;(4 µ#(-? =5',-#9 3+# 
&#'.10+ ,-)#+ 0.'1 (02)+#. 
 

 
 
 
 
 

 
 
 

3. K$.(6;&4 &/''#9 #)2µ,(# (*+9 ?%*,9 =1'.5 &#+ (5µ0-,(4 µ, (?+&*;$,9: 

 
 
 
 
=")µ2 28#.3&8,: 
=+µ'1&.7 µ& *$2 5,3B 
52/%<'# 52# '%//, 
&',$B. 
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=")µ2 &',$B: =+µ'1&.7 µ& (#'/! 52/%<'# (28#.3&8,), 52# .+µ'1&.7 µ& *$2 5&$38#5! 52/%<'# 52# '%//, 
&DB3&8#5, ((&D#,). C282378).3& 37$ '8%.&53#5) "8).7 %'9$ .3% 5&$38#5! 52/%<'#, 0#2 37$ 3%'%6*37.7 3B$ 
.-#53)8B$. 

 
I2 µ*87 374 528*5/24 (&D#, 5232.5&+,.3752$ 
µ& "8).7 2+3)4 374 (#2(#52.124.

8
 

 
 
 

 
 
 
 

 
 
 
 

 
 
 
 
 

 

3.2 ,9µ>?LGHJ5 A5µ;M<?L 8E?>@CJ?L µC 3L<BPL<<5 (veneer) ("/)*$# – K'#&%) 
 
V9 B.1µ, '-3. *4) B+#B+&#(-# #0/ *4) #$:; – 079 B4'#B; B4µ+.5$3.1µ, *# =5'/?5''#:  

  
1. ".$µ.- B%)B$D) 
2. T%$µ#)(4 µ, ),$/ ; V*µ+(4  

 

 
 

                                                
8
 Fine Woodworking on Bending Wood, Taunt1.on Press, 1989 
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3. K#$#3D3; µ,  

 

 
 
J. *CG>8EG?P>AF "AEM<>Q9  

H. 90% *49 0#$#3D3;9 =5'.?1''D) 
3-),*#+ µ, #5*; *4) B+#B+&#(-# &#+ 
0$..$-A,*#+ 3+# :$;(4 (*4) 0#$#3D3; 
,0+&.''4*.1 ; #)*+&.''4*.1 =1'.5 

(&/)*$# 0'#&%- (*+9 ,(D*,$+&%9 
(*$7(,+9)   
 
 
 

 
 

 
 

 
 
F. *5<>6DG?µ>AF A5> NAAC6EG9 

;CG>8EG?P>AF E?µF (B+#&.(µ4*+&2 
=5'/?5''#) &#+  
 

 
 
 
 

 
 
 
 

 
 
 
 
 

Q. *GJ89 (&#';9 0.+/*4*#9 ?1''# 3+# 
,+B+&%9 :$;(,+9, µ.5(. /$3#)#, 0+2). &*'. 

 
 
 
 
 

 
 

 
 

 
 

4. H,µ#:+(µ/9 (, +B#)+&2 µ,3%64 
5. M0+'.3; &#+ B+#:D$+(µ/9 K.+/*4*#9 

6. Y;$#)(4 (H,:)4*;) 
7. J0.6;&,5(4 
8. J0.(*.'; (*.) K#$#3D3/ "#µ05'D*.1 ; M0-0,B.5 "/)*$# – K'#&%. 
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*5G5HIHF )5µ;L<IE?M )B6EG5-;<5AN 

 
1. >:,B+#(µ/9 &#'.50+.1 (1µ?D)# µ, B+#(*2(,+9 &#+ (:;µ# 0$.Z/)*.9 

a. K2:.9 0$.+/)*.9 – J$+6µ/9 ,(D*.=5'.?1''D) + ,=D*,$+&2 (B+#&.(µ4*+&2) 
+ 02:.9 #'.5µ+)-.5 L 2 

b. >5).'+&%9 B+#(*2(,+9 µ;&.9 –0'2*.9 (&2).5µ, *. &#'.10+ µ,3#'1*,$. 

&#*# 2-5 ,&. 0,$+?,$,+#&2 ) 
c. >:,B+#(µ/9 &#µ01'49 µ, offset. 

 
 

 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 
 

 
@#5!$2 &',$B: ="*(#% 0#2 52/%<'# 528*5/24 !'%+ 32 &µ'8!4 '!(#2 7 6*.7 52# 7 '/,37 &1$2# *$2 
5%µµ,3# 5!$382 – '/25*. ="&(#2.µ!4 M. E',µ'2/74 52# Ben Lignel © 2007. 
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2. "#*#(&,5; &.µµ#*+7) &#'.50+.1 (2 µ,$7), #$(. - 64'5&.1) #0/ MDF (, "%)*$. 

M$3#(-#9 ((*4) ,+&/)# &2*D <'%0.5µ, &.µµ2*+# &#'.50+.1 3+# &#µ05'D*; 

,0+?2),+# 3$#?,-.59) 
 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 
 

 
 

3. >5)#$µ.'/34(4 &.µµ#*+7) &#+ ,0+&2'5@4 ,(D*,$+&;9 ,0+?2),+#9 µ, ?1''. 
#'.5µ+)-.5. (&#5!$2 5,3B: 52/%<'# %/%5/78Bµ*$% 52# *3%#µ% 0#2 "8).7) 
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 Bent Ply, Dung Ngo and Eric Pfeiffer, Princeton Arch. Press, New York, 2003 
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4. K$.,*.+µ#(-# =5'.?1''D) – 
• J. ".0;-&/''4(4 (*+9 (D(*%9 B+#(*2(,+9 –  
• F. M0-(*$D(4 µ, 53$; ; =4$; &/''# (?1''# &/''#9) 

 

 
 

5. H.0.6%*4(4 B%(µ49 =5'.?1''D) (*. &#'.10+ 
6. "',-(+µ. &#'.50+.5 (µ4:#)+&; 0-,(4 µ, 0$%((#) 

 

 
@#5!$2 &',$B: C8*..2 µ& NF1.+"$7 M*8µ2$.7 

10
 

 
7. T%$µ#)(4 B%(µ49 =5'.?1''D) µ,  

• ";5HIH>AF 4NGµ5689 (induction heating) 0.5 :$,+2A,*#+ 0,$+((/*,$4 7$# 
#''2 0$.*+µ2*#+ 3+# 0.'10'.&# (:;µ#*#, ; µ, 

• 4NGµ5689 µ, -WJ8L@65 (Radio-frequency Curing – B4'#B; (#) ?.1$).9 

µ+&$.&5µ2*D)) 0.5 ,-)#+ µ-# 0.'1 0+. 3$;3.$4 µ%6.B.9. 
 

8. M=#3D3; 0$.+/)*.9 #0/ &#'.10+ – ?5(+&; @1=4 

9. ".0; 0$.+/)*.9 (*. *,'+&/ (:;µ# – B+#(*2(,+9 
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 Bent Ply, Dung Ngo and Eric Pfeiffer, Princeton Arch. Press, New York, 2003 
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10. C,-#)(4 - P+)-$+(µ# 
 

 
@#5!$&4 &',$B: >%') 52# O&12$.7 &'#-,$&#24 382'&:#%<

11
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 Bent Ply, Dung Ngo and Eric Pfeiffer, Princeton Arch. Press, New York, 2003 
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>*+9 B1. ,+&/),9 0#$#&2*D <'%0.5µ, *# *,'+&2 0$.+/)*#:  
 

 

M+&/)# #$+(*,$2: Wave desk *.5 Eric 
Pfeiffer, 2002. N'+&2: "#µ05'D*/ &/)*$#-
0'#&% &#+ #).=,-BD*4 (D';)#. 
 

 
 

M+&/)# B,=+2: "#$%&'# “H#=+B+7*49” *D) 
T#)2(4 802µ0#'4 &#+ Ben Lignel, 2007. 
N'+&2: "#µ05'D*/ &/)*$#-0'#&% &#+ 
>+B,$%)+. 0'#-(+. <#µµ%). µ, 4',&*$.(*#*+&; 
<#?;. 

 
 
 
 

3.3 ,9µ>?LGHJ5 A5µ;M<?L 8E?>@CJ?L µC REµ>89 µ58JP QL<CJ5:. (Steam-bending) 

 
J5*; 4 B+#B+&#(-# .5(+#(*+&2 0'#(*+&.0.+,- *. µ#(+? =1'. (, (4µ,-. 0.5 )# µ0.$,- )# 
&#µ05'7(,+ 50. 0-,(4 02)D (, %)# &#'.10+. ! 0+/ #0'; µ,6.B.'.3-# 0#$#3D3;9 ,-)#+ 
4 #&/'.564:  
=")µ2 5,3B: H2.#5) (#,32D7 (#2(#52.124 ,3µ#.74 D</%+. 

 

 
 
 
 
 

 
 
 
 

 
 
 
 

 
 

J$:+&2 *.0.6,*.1µ, *. =1'. (53$#(-#9 20-25%) 0.5 6%'.5µ, )# &#µ05'7(.5µ, (, %)# 
#*µ.62'#µ. ((:;µ# ,02)D) /0.5 *. “0'#(*+&.0.+.1µ,” 6,$µ#-).)*#9 *. µ, 0#$.:; 

#*µ.1 (, 6,$µ.&$#(-# 0,$-0.5 95-100°C 3+# %)# :$.)+&/ B+2(*4µ# 0.5 ,=#$*2*#+ #0/ 

*. ,-B.9 &#+ *4) B+#*.µ; *.5 =1'.5. M-)#+ (4µ#)*+&/ )# 6,$µ#)6,- /'. *. 02:.9 *.5 
=1'.5, &#+ 3+# #5*/ *. '/3. *. . #*µ/9 0$%0,+ )# &5&'.?.$,- &#'2 31$D #0. *. =1'.!  
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J?.1 '.+0/) 0'#(*+&.0.+;(.5µ, *. =1'+). 
&.µµ2*+ *. *.0.6,*.1µ, (*. &#'.10+ 0.5 

%:.5µ, ?*+2=,+ (B,9 (:;µ# #$+(*,$2) &#+ *. 
0+%A.5µ, 31$D #0/ *4) &#µ01'4 *.5 
&#'.50+.1, :$4(+µ.0.+7)*#9 (?+&*;$,9 3+# 
*4) (53$2*4(4 *.5 &.µµ#*+.1. 
 

H%'.9, #?;).5µ, *. =1'+). &.µµ2*+ (*. 
&#'.10+ µ%:$+ )# =#)#35$-(,+ (, 
?5(+.'.3+&2 ,0-0,B# 53$#(-#9 
(>*#6,$.0.-4(4 - =;$#)(4 – 0+/ (5:)# *. 

*.0.6,*.1µ, (, 62'#µ. =;$#)(49). H. 
#?#+$.1µ, #0. *. &#'.10+, &#+ *. 
&#*,$3#A/µ#(*, (&.0; ',0*.µ,$,+7), 
',-#)(4 &*'.) 3+# )# B4µ+.5$3;(.5µ, *. 

*,'+&/ (:;µ# 0.5 :$,+#A/µ#(*,. 
 
 
Q,)+&%9 .B43-,9 3+2 &#'2 #0.*,'%(µ#*#:  

 
J. H. =1'. 0$%0,+ )# ,-)#+ &#6#$/ #0/ 
,''#*7µ#*# &#+ +(/<,). (-),9 0#$2''4',9 
0$.9 µ;&.9 &.µµ#*+.1) #''+79 (02A,+ ; 
#).-3,+ (*+9 0,$+.:%9 0.5 B%:,*#+ *2(,+9 

(,=D*,$+&; 0',5$2 &#µ01'49) ; B+#'1,*#+ 
(*4) ,(D*,$+&; µ,$+2 *49 &#µ01'49 
((5µ0-,(4). 
 

F. ! #&*-)# &#µ01'D(49 0$%0,+ )# ,-)#+ 
µ,32'4 (:,*+&2. Q+# 0#$2B,+3µ#, 4 
µ+&$/*,$4 #&*-)# &#µ01'D(49 3+# G$1 
(Oak) ,-)#+ 5 ,&#*.(*2, 3+# E=52 (Beech) 

,-)#+ 20 ,&., 3+2 P'#µ.5$+2 (Ash) ,-)#+ 12 
,&. &#+ 3+# "#$5B+2 (Walnut) ,-)#+ 8 ,&.. 
 
Q. ! #&*-)# &#µ01'D(49 (*. &#'.10+ 
0$%0,+ )# ,-)#+ '-3. µ+&$/*,$4 #0. #5*;) 

0.5 :$,+#A/µ#(*, µ+# &#+ *. =1'. 6# #).-=,+ 
'-3. (springback) µ,*# *4) #0,',56%$D(4 

#0. *. &#'.10+. 
=")µ2 &',$B: >2µ'</B.7 .& 2'/! 52/%+'# µ& 
.-#53)8&4 
 
 
=")µ2 (&D#,: P# (+$23!373&4 0#2 52µ'</B.7 µ& Q3µ#.7 
&1$2# 2'&8#!8#.3&4. H/*'%+µ& (#,-%8&4 52µ'+/9.&#4 
.& '%//2'/%<4 ,D%$&4 0#2 .+$(+2.µ%<4 E'8,3.2-
C/,37, 3µ)µ2 =5,/24 53/. 

 
 
>4µ,-D(4: >*4) ,=D*,$+&; µ,$+2 *.5 =1'.5 0.5 

&2µ0*,*#+ *.0.6,*,-*#+  µ,*#''+&; '2µ# 4 .0.-# 
#0.*$%0,+ *4) 6$#1(4 *D) +)7) *.5 =1'.5. 
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RB3%082-1&4 >,3B: =3,(#2 '2820B0)4 374 528*5/24 Thonet No. 14 
 

 

>, #5*; *4) 0#$#3D3+&; 
B+#B+&#(-# :$4(+µ.0.+,-*#+ 
E=52 0.5 &/<,*#+ #0. B2(4 
(, #&*-)# 110 :'µ. #0/ *.) 

0#$#3D3/. ! E=52 
=4$#-),*#+ µ%:$+ µ+2 
0,$+,&*+&/*4*# 53$#(-#9 
25% (“0$2(+).” =1'. 

#&/µ#). 8,*2 µ.$?.0.+,-*#+ 
(, &5'+)B$+&2 &.µµ2*+# &#+ 
,+(23,*#+ (, “802)+.” ),$.5 
6,$µ.&$#(-#9 60°C 3+# 24 

7$,9 &#+ µ,*2 #*µ-A,*#+ (, 
J*µ.6#'2µ.59 (, 
6,$µ.&$#(-,9 104°C 3+# 1-3 

7$,9 (,=#$*2*#+ #0. *. 

µ%3,6.9 *.5 =1'.5). 
 
L$4(+µ.0.+.1)*#+ µ,*#''+&2 
&#'.10+# &#+ µ,*#''+&2 

,'2(µ#*# 31$D #0. *. =1'. 
&#*# *4) B+#B+&#(-# 
,?#$µ.3;9 (, &#'.10+. 8, 
(?+&*;$,9 “B%),*#+” *. =1'. 
(*. &#'.10+.  
 
H. =1'. µ, *. &#'.10+ *.5 
µ0#-),+ (, 62'#µ. =;$#)(49 
80°C (µ%:$+ 2 4µ%$,9) µ%:$+ 

)# ,0+*,5:6,- 0,$+,&*+&/*4*# 
53$#(-#9 8%. H,'+&2 *. =1'. 
#?#+$,-*#+ #0. *. &#'.10+ 
&#+ *. &#'.10+ 
=#)#:$4(+µ.0.+,-*#+ 3+# *. 
,0/µ,). &.µµ2*+ =1'..12 
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 C"4(9%* #$( )- 0"0+/-: Manufacturing Processes for Design Professionals, Rob Thomson, Thames and Hudson, 2007 
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4. -;?<?H>8µB: )B8E?L: -<>AO6  
 
"#*# *4) &#*#(&,5; ,)/9 )%.5 ,0-0'.5 (; .0.+.5B;0.*, #)*+&,+µ%).5) :$,+2A,*#+ )# 
50.'.3-(.5µ, *. &/(*.9 &#*#(&,5;9 *.5, %*(+ 7(*, )# µ0.$%(.5µ, µ,*2 )# 
50.'.3-(.5µ, *4) *,'+&; *+µ; (*4) .0.-# 6# *. B+#6%(.5µ, (*4) #3.$2.  
 
H. &/(*.9 ,)/9 ,0-0'.5 ,=#$*2*#+ #0/ *. (1).'. 0.''7) 0#$#µ%*$D) /0D9 AB8E?: 

L<>AO6, AB8E?: CGH58J5: A5E58ACLF:, &/(*.9 :7$.5 (,).-&+. – (5)*;$4(4), &/(*.9 

#3.$29 &#+ (5)*;$4(49 µ4:#)4µ2*D) &#*#(&,5;9, &/(*.9 (5(&,5#(-#9 &*'.. 
 
>*. &,?2'#+. #5*/ 6# #(:.'46.1µ, µ/). µ, *.) 50.'.3+(µ/ *.5 &/(*.59 5'+&7), &#+ 
,+B+&/*,$# *.) 50.'.3+(µ/ *.5 &/(*.59 *D) 0$7*D) 5'7) (=5',-#) 0.5 :$4(+µ.0.+.1µ, 
&#*# *4) &#*#(&,5; µ+29 =1'+)49 &#$%&'#9 &*'. 

 
4.1 -;?<?H>8µB: SHA?L A5> *?8?E>AF +;BD?89  
 

Q+# )# 50.'.3-(.5µ, *. &/(*.9 *49 =5',-#9 µ+29 &#$%&'#9, 0$%0,+ )# 50.'.3-(.5µ, *.) 
BHA? E9: 5G@>AF: QL<CJ5: (V#$:+&/) 0.5 :$4(+µ.0.+;(#µ, &#*# *4) 0#$#3D3; *49. 

J5*/9 . /3&.9 =5',-#9 ,-)#+ #5*/ 0.5 0'4$7(#µ, (*.) 0$.µ46,5*; µ#9, 2$# ,-)#+ *. 
(5).'+&/ &/(*.9 =5',-#9 *49 &#$%&'#9. E /3&.9 *.5 =1'.5 0.5 %µ,+), (*# µ%$4 0.5 
#0.*,'.1) *4) *,'+&; &#$%&'# '%3,*#+ !C<>AB: SHA?: (V*,'+&/). 

 
Q+# )# 50.'.3-(.5µ, *4) #0.B.*+&/*4*# *49 0#$#3D3+&;9 B+#B+&#(-#9 0.5 #&.'.56.1µ, 
((:,*+&2 µ/). µ, *4) :$;(4 5'+&.1) :$4(+µ.0.+.1µ, *4) %)).+# *49 K.(.*+&;9 J0/B.(49.  
! *?8?E>AF +;BD?89 ,-)#+ %)# #0'/ 0.(.(*/ (0.:. 75%) 0.5 0$.&10*,+ #0/ *.) '/3. 

V*,'+&/ / V#$:+&/, B4'#B; B+#+$.1µ, *.) *,'+&/ /3&. 5'+&.1 0.5 502$:,+ (*. 0$.+/) 
(&#$%&'#) µ, *.) #$:+&/ /3&. 5'+&.1 0.5 <32'#µ, #0/ *4) #0.6;&4. V) 4 *?8?E>AF 

+;BD?89 ,-)#+ 0.:. 75%, #5*/ (4µ#-),+ .*+ %)# 0.(.(*/ 25% *.5 #$:+&.1 5'+&.1 

2"87.3&<375& &#*# *4) B+#B+&#(-# 0#$#3D3;9.  
 
>&.0/9 µ+#9 &#';9 B+#:,-$4(49 *49 0#$#3D3+&;9 B+#B+&#(-#9 ,-)#+ 4 µ%3+(*4 #0/B.(4 
*49 :$;(49 *D) 0$7*D) 5'7), &#+ (5),079 4 #1=4(4 *.5 0.(.(*.1 *49 *?8?E>AF: 

+;BD?89:. J5*/ µ0.$,- )# ,',:6,- &#+ )# <,'*+D6,- (, /'# *# (*2B+# *49 0#$#3D3+&;9 
B+#B+&#(-#9 (0.:. #0/ *. (*2B+. *49 0#$#33,'-#9 0$7*D) 5'7) µ%:$+ *. (*2B+. *49 

(5)#$µ.'/34(49) µ, (D(*/ 0$.3$#µµ#*+(µ/ &#+ B+2?.$.59 ,'%3:.59. 
 
H. 0$7*. (4µ#)*+&/ (*2B+. 0$.3$#µµ#*+(µ.1 ,-)#+ 4 (1)*#=4 ,)/9 &#'.1 *J65A5 

-<>AO6 . .0.-.9 0,$+%:,+ 0.(/*4*,9 &#+ B+#(*2(,+9 #0/ /'# *# &.µµ2*+# 0.5 
:$,+#A/µ#(*, 3+# *4) 5'.0.-4(4 *49 &#$%&'#9.  
 

>*4) ,0/µ,)4 (,'-B# (>:;µ# 1) <'%0.5µ, %)# 0#$2B,+3µ# B+#:,-$4(49 =5',-#913  3+# *4) 
&#*#(&,5; µ+29 &#$%&'#9.  
 
H. #$:+&/ 5'+&/ ,-)#+ µ+2 0'2&# =1'.5 +00 ((*2B+. 1) 4 .0.-# &/<,*#+ #)2'.3#  µ, µ+2 

.µ#B.0.-4(4 *D) &.µµ#*+7) *49 &#$%&'#9 0.5 :$,+#A/µ#(*, (#0/ *.) K-)#&# N'+&7)) 
&#+ µ,*2 (*# (*2B+# 2 &#+ 3 ?#-),*#+ 0#$#(*#*+&2 / *$/0.9 &.0;9 (:D$-9 *+9 ',0*.µ%$,+,9 
/'D) *D) B+#B+&#(+7)) &#+ (*. (*2B+. 4 *# (:,B/) *,'+&2 &.µµ2*+# *49 &#$%&'#9 (0$-) 

*4) *,'+&; µ.$?.0.-4(4 &#+ B4µ+.5$3-# (5)B%(,D)) *# .0.-# #)*#0.&$-).)*#+ (*.) 
K-)#&# N'+&7). 
 
 

                                                
13

 >4µ,-D(4 : J5*/ *. 0#$2B,+3µ# B%) #)*#0.&$-),*#+ (, 0$#3µ#*+&%9 (5)6;&,9 0#$#3D3;9 #?.1 (, %)# 

,$3.(*2(+. 0#$#3D3;9 &#$,&'7) 0.*% B,) &/<.5µ, /'# *# &.µµ2*+# *49 &#$%&'#9 #0/ %)# &.µµ2*+ =5',-#9 
#''2 µ0.$,- )# :$4(+µ.0oi46,- #0/ ,(29 3+# *4) ,$3#(-# (#9 (*. ,$3#(*;$+.. 
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>:;µ# "2*D. K#$2B,+3µ# B+#:,-$4(49 =5',-#9  3+# *4) &#*#(&,5; µ+29 &#$%&'#9 
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4.2 *J65A5: -<>AO6 
 
M)B,+&*+&/9 K-)#&#9 N'+&7): 

 

A/A *CG>HG5PF "JD?: 3M<?L ,>58E78C>: *?8BE9E5 

1 K-(D K/B+# E=52 87x10x4.5 ,&. 2 

2 Mµ0$/9 K/B+# E=52 37x 4 x 4  ,&. 2 

3 K'#+)%9 H$#<%$(,9 "#6-(µ#*.9 E=52 38 x 2 x 4 ,&. 2 

4 Mµ0$/9 H$#<%$(# "#6-(µ#*.9 E=52 37 x 2.5 x 4 ,&. 1 

5 K-(D H$#<%$(# "#6-(µ#*.9 E=52 34 x 2.5 x 4 ,&. 1 

6 QD)-,9 "#6-(µ#*.9 E=52 15 x 2.5 4 ,&. 4 

7 H$#<%$(,9 K'2*49 E=52 37 x 4 x 4 ,&. 2 

8 "2*D H$#<%$(,9 K.B+7) E=52 37 x 2 x 2 ,&. 3 

 

>*.) K-)#&# N'+&7) #)#3$2?.)*#+ .+ B+#(*2(,+9 *D) &.µµ#*+7) =1'.5 0.5 6# 

:$,+#(*.1µ, 0$-) B7(.5µ, (, #5*/ *4) *,'+&; µ.$?; *.59 &#+ ,0-(49 ,µ0,$+%:.)*#+ (*+9 
B+#(*2(,+9 #5*%9 .+ (5)B%(,+9 *.59 . Q+# 0#$2B,+3µ#, *. ).1µ,$. ,0*2 (7) (*4 '-(*# 
,02)D %:,+ µ/$(# (*+9 2&$,9 &#+ ,-)#+ &#µ01'. &#*# µ;&.9 (B,9 (:;µ# 2 0#$#&2*D). E 
K-)#&#9 N'+&7) B-),+ B+2(*#(4 &.µµ#*+.1 37 x 4 x 4 ,&. *. .0.-. 0,$+%:,+ *4) 

&#µ05'/*4*# &#+ *# µ/$(# (*+9 2&$,9 *.5 &.µµ#*+.1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
>:;µ# 2. H$#<%$(# K'2*49 0$+) &#+ µ,*2 *4) &#*,$3#(-#. 
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4.3 'CIµCEGJ5 A5> L;?<?H>8µB: SHA?L: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
>:;µ# 3. K-)#&#9 µ, *.59 *.59 3,Dµ,*$+&.19 *10.59 µ%*$4(49 /3&.5 µ,$+&7) <#(+&7) (*,$,7). 
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Q+# 0#$2B,+3µ# #9 50.'.3-(.5µ, *.) 
/3&. *.5 ,µ0$/9 0.B+.1 µ+29 &#$%&'#9 
/0D9 *. <'%0.5µ, (*. B+0'#)/ (:;µ#. 

 
H. 5G@>AB QM<? 0.5 %:.5µ, (*4) 
0$.B+#3$#?; *.5 K-)#&# N'+&7) ,-)#+ 
39 x 4 x 4  ,&#*.(*2. J5*/ *. &/<.5µ, 
(*# µ4:#);µ#*# &#+ 0%$).5µ, *. !C<>AB 
*BD>, /0D9 *. <'%0.5µ, B-0'#.  

 
Q+# )# 50.'.3-(.5µ, *.) /3&. *.5 
H,'+&.1 K.B+.1 :D$-A.5µ, *. K/B+ (, 
B1. &.µµ2*+# 3+# )# B+,5&.'1).5µ, *4) 
B+#B+&#(-#.  
 
% BHA?: + CJ65> N65: AMT?: 4x4x4 CA.  

% BHA?: = CJ65> N65 ;5G7HI6? 
8ECGCB. 

 
E /3&.9 *.5 &1<.5 <$-(&,*#+ 2) ,?#$µ/-

(.5µ, *.) *10. 3+# %)# .$6.37)+. 
0#$#''4',0-0,B. (,-)#+ µ;&.9 x  0'2*.9 
x 1@.9): 
 
SHA?: + = 4x4x4 = 64 ALT>A7 

CA5E?8E7 

 
% BHA?: E?L = <$-(&,*#+ 2) 

,?#$µ/(.5µ, *.) *10. 3+# %)# 
0#$23D). (*,$,/ (,B7 3+# #0'.0.-4(4 
6# 6,D$;(.5µ, .*+ *# B1. B+#?.$,*+&2 
µ;&4 ,-)#+ 35 &#+ 35.11, B4'#B; *. 

µ+&$/*,$. &#+ µ,3#'1*,$. µ;&.9). 
 
%HA?: = =  [(35+35.11)*(2+4)*(4+2)] 

/8 = 
 
  (70.11 * 6 * 6) / 8 =  
 

 =315.5 ALT>A7 CA5E?8E7 
 

% 0L6?<>AB: SHA?: E?L *?D>?M CJ65>: 
 

V*,'+&/ = U3&.9 J + E3&.9 F =  
  64 +  315.5    = 379.5 ALT.CA. 

 

J) 6,';(.5µ, )# µ,*$;(.5µ, *4) 
0.(.*+&; #0/B.(4 #5*;9 *49 
&#*,$3#(-#9 (#0/ *. #$:+&/ Y1'. (*. 
*,'+&/ K/B+ /0D9 <'%0.5µ, ,02)D 

#$+(*,$2 */*, 0$%0,+ )# 50.'.3-(.5µ, 
*. V#$:+&/ 0.5 (*4) 0,$-0*D(; µ#9, 24 

6&B8).%+µ& (B%9 (4µ,-D(4 0+. &2*D) .*+  ,-)#+   4 x 4 x 39 B4'#B;: V#$:+&/ = 624 

ALT.CA. 

 
09µCJI89: =37$ '820µ23#5!3732 3% V28"#5! &1$2# µ&02/<3&8% 2'! 2+3) 37 3#µ) µ#, 

52# 3% $%/"#= ?@'6 '%+ 62 "87.#µ%'%#).%+µ& 62 &1$2# µ&02/<3&8% .& (#23%µ) 52# 
µ)5%4 ('#62$!3232 0<8B .3% 4.5 x 4.5 x 40-41 &523%.3,) – .+$&'94 3% '#! .B.3! 

V28"#5! 62 )32$ 4.5 x 4.5 x 41 = 830.25 3&38. &523%.3,. ?+3! 3% $%/"#= ?@'6 62 3% 
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&'&D&802.3%<µ& .& µ7"2$)µ232 0#2 $2 -3,.%+µ& .3% µ*0&6%4 4 x 4 x 39 &523%.3, 
52# µ&3, 62 5!F%+µ& 3#4 0B$1&4 3%+ '%(#%<.  

  
H/*, ,?#$µ/A.)*#9 *4) µ%6.B. *D) *$+7): 

 
V#$:+&/  =   100% 

V*,'+&/  = x 

 
x = ( 100 x V*,'+&/ ) / V#$:+&/ = (100 x 379.5) / 624 = 37950 / 624 = 60.817 % 

 
V$# 4 K.(.*+&; J0/B.(4 ,B7 ,-)#+ 60.817 % 

 
*5G7DC>Hµ5 L;?<?H>8µ?M AB8E?L:: 

 
V) &#*#(&,52(#µ, 100 *%*.+# 0/B+# (/0D9 (*. 0$.43.1µ,). 0#$2B,+3µ#) &#+ 6%'.5µ, 
)# 50.'.3-(.5µ, *. &/(*.9 *49 0$7*49 1'49 0.5 :$4(+µ.0.+;(#µ, (*.5 =1'.5 – #9 
6,D$;(.5µ, .*+ ,-)#+ E=52) */*, 0$%0,+ )# <$.1µ, *. V#$:+&/ *D) 100 0.B+7):  
 

V#$:+&/ *D) 100 0.B+7) = 624 &.,. x 100 0/B+# = 62400 ALT. CA5E?8E7 
 

Y%$.5µ, .*+ . 0$.µ46,5*;9 µ#9 µ#9 0.1'4(, *4) .=52 0$.9 600 CLGO *. &5<+&/ µ%*$.. 
O)# &5<+&/ µ%*$. ,-)#+ %)#9 &1<.9 0.5 4 &26, 0',5$2 *.5 ,-)#+ 100 ,&#*.(*2, 2$# . 

/3&.9 ,)/9 &5<. µ%*$.5 (, ,&#*.(*2 ,-)#+ 100x100x100 = 1000000 &5<. ,&#*.(*2. 
 
,?#$µ/A.)*#9 *4) µ%6.B. *D) *$+7): 
 
1000000 &5<.,&. = 600 ,5$7 

62400 &5<.,&.  = L ,5$7 
 
 
L = (62400 * 600) / 1000000 = 37.44 CLGO 

 
V$# *. &/(*.9 *49 E=529 3+# *4) 0#$#3D3; 100 *%*.+D) 0.B+7) ,-)#+ 37.44 ,5$7. 
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/CE5EG?;N: µ?67DI6 BHA?L A5> CµT5D?M: 
 

  
 1 µ%*$.   = 100 ,&#*.(*2   = 1000 :+'+.(*2 
 
 1 *,*$#3D)+&/ µ%*$.  =  100 x 100 ,&#*.(*2  = 10.000 *,*$. ,&#*.(*2 

 
 1 *,*$#3D)+&/ µ%*$.  =  1000 x 1000 :+'+.(*2  = 1.000.000 *,*$. :+'+.(*2 
 
 1 &5<+&/ µ%*$.  = 100 x 100 x 100 ,&#*.(*2  = 1.000.000 &5<. ,&#*.(*2 

 
 1 &5<+&/ µ%*$.  = 1000 x 1000 x 1000 :+'+.(*2  = 1.000.000.000 &5<. :+'+.(*2 
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