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/00123-2'45% 67829:&;, 6<:&=209,>% 0?2',% 96:6@6A6 <@230:,;12.,% .,% @&0-.92% BC

>;1>2:0>%60.6;.4'%-D16'%<@&76@,%E!,16A,7,@&:.45%:2<16;&D6@FC%<@23.,D.,=2..6A6%31>

<@267@,D6;,.&>% :2<16;6A6 &D1-=2.&> 0<29:@,1G.6A6% 3&,<6D6.,% %H% I% J -K%'9'% ;% ;&3&'62%

&D1-=2.&2( L0.6;.,>%D,3,=,%3,..6A6%67829:&;, — M6@'&@6;,.&2%&D67@,N2.&>%67829:,%;%

&.M@,9@,0.65%671,0:&%0<29:@,(%O6.0:@-9:&;.6%67829:&; 060:6&:%&D%P%A@-<<%1&.D%<6%3;2%

1&.D4% ;% 9,N365C% % @,D321Q..4?% 09,.&@-RS&'% D2@9,16'(% T,@,1121G.45% <-=69%

&.M@,9@,0.6A6% &D1-=2.&>% <6<,3,2:% ;% A616;.-R% =,0:G% 67829:&;,C% 060:6>S-R% &D%

1&.D <6D(B & 2. !2N3-%3,..4'& 1&.D,'&%:,9N2%@,0<616N2.,%,<2@:-@.,>%3&,M@,A',(%U,122%

<-=69%1-=25%<6<,3,2:%., 09,.&@-RS22% D2@9,16. *:6% D2@9,16C%&0?63>%&D%96.0:@-9:&;.4?%

0667@,N2.&5C% @,0<616N2.6% :,9&'% 67@,D6'C% =:674% 6720<2=&:G% '&.&',1G.42% A,7,@&:4%

6<:&=20965% 0&0:2'4% <@&76@,C% ,% :,9N2% =:674% 6720<2=&:G% ;6D'6N.60:G% <60:@6=.6A6%

09,.&@6;,.&>. T6012% D2@9,1,% &D1-=2.&2C% <@653>% 1&.D4 <6D(J & V% <6<,3,2:% .,%

M6:6<@&2'.62% -0:@650:;6 WXTY(% L.6% <@230:,;1>2:% 06765% ZV-[12'2.:.-R% 1&.259-%

=-;0:;&:21G.4?% [12'2.:6; & 60-S20:;1>2:% [129:@6..62% 09,.&@6;,.&2% <61-=,2'6A6%

&D67@,N2.&>%<6%0:@692(
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^&0. 1. /00123-2'45%67829:&;_%D.,=2.&>%@,D'2@6;%3,.4%;%

'&11&'2:@,?

`%a21>?%066:;2:0:;&>%:2?.&=209&'%:@276;,.&>'%9%<@&76@-%E!,16A,7,@&:.45%

:2<16;&D6@FC%@,00',:@&;,2'45%67829:&;%<61-=&1%D.,=2.&>%60.6;.4?%?,@,9:2@&0:&9C%

<@&;232..4?%;%:,71&a2%B_

<*42/I*(L

L0.6;.42%?,@,9:2@&0:&9&%67829:&;,

b,@,9:2@&0:&9, L76D.,=2.&2 c.,=2.&2

c,3.22%M69-0.62%@,00:6>.&2 f’ 74 ''

$A16;62%<612%;%<@60:@,.0:;2%<@23'2:6; MN 5
6

L:.60&:21G.62%6:;2@0:&2 1:k 1:1,7

c,3,=,%&001236;,.&>%D,91R=,1,0G%;%:6'C%=:674%;47@,:G%9@&:2@&5%9,=20:;,%&%<6%2A6%

36<-0:&'6'-% &D'2.2.&R% 6<@2321&:G% 36<-09&% .,% &DA6:6;12.&2% 67829:&;,% ;% a216'(% `%

9,=20:;2% 9@&:2@&>% 741% ;47@,. 0@23.29;,3@,:&=209&5% @,3&-0% 9@-N9,% @,002>.&>(% *:6%

67-016;12.6%:2'C%=:6%31>%67.,@-N2.&>%67829:,%W.6%2SQ%.2 @,0<6D.,;,.&>Y%0%;2@6>:.60:GR%

.2% '2.22% Kde% 67829:&; 361N2. M6@'&@6;,:G% 9@-N69% @,002>.&>C% 96:6@45% 7-32:%

6?;,:4;,:G% .2% '2.22% 3;-?% =-;0:;&:21G.4? [12'2.:6;% M6:63&63.65% 1&.259&( #(9( @,D'2@%
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9,N36A6% =-;0:;&:21G.6A6% [12'2.:,% <@&Q'.&9,% 741% @,;2.% d(B% ''C% :6% 9@-N69% @,002>.&>%

361N2.%&'2:G%3&,'2:@%d(P ''.

L0.6;.4'% &.0:@-'2.:6'% 31>% <@6;232.&>% &001236;,.&5% 741,% <@6A@,'',% Zemax.

U,..,>% <@6A@,'',% <6D;61>2:% 6=2.G% [MM29:&;.6% &% 740:@6% <@6;63&:G% @,0=2:% 36<-096;% &%

,.,1&D%=-;0:;&:21G.60:&%6<:&=20965%0&0:2'4%9%[:&'%36<-09,'(%\%22%<6'6SGR%;6D'6N.6%

<@6;232.&2% ,.,1&D,% 9,9% 06;69-<.6A6C% :,9% &% &.3&;&3-,1G.6A6% ;1&>.&>% 96.0:@-9:&;.4?%

<,@,'2:@6;%6<:&=20965%0&0:2'4%.,%2Q%9,=20:;6(

O,9% <69,D,1,% <@,9:&9,C% '2:63&9,% @,0=2:,% 36<-096;% <6% <@6A@,''2% Zemax 361N.,%

;91R=,:G%;%027>%0123-RS&2%[:,<4_

1. `476@%96.:@61&@-2'6A6%9@&:2@&>%9,=20:;,%;% 066:;2:0:;&& 0%:2?.&=209&'&%

:@276;,.&>'&%9%67829:&;-(%O,9%-N2%7416%09,D,.6C%;%9,=20:;2%:,96A6%9@&:2@&>%741%;47@,.%

0@23.29;,3@,:&=209&5%@,3&-0%9@-N9,%@,002>.&>.

2. L<@23212.&2% ;&36;% 36<-096;(% `% 066:;2:0:;&&% 0% &D;20:.4'& :2?.616A&>'&%

&DA6:6;12.&>% 6<:&=209&?% 32:,125C% 076@9&% &% R0:&@6;9&% 67829:&;6;C% 31>% 3,1G.25f2A6%

,.,1&D,% 741&% ;47@,.4% 0123-RS&2% ;&34% 36<-096;_% 36<-09&% .,% @,3&-04% 9@&;&D.4%

<6;2@?.60:25% 6<:&=209&?% 32:,125C% 36<-09&% .,% :61S&.4% 1&.DC% 36<-09&% .,% ;21&=&.-%

;6D3-f.4?% <@6'2N-:96;% '2N3-% 96'<6.2.:,'&% 67829:&;,C% 36<-09&% .,% 32a2.:@&@6;9-%

<6;2@?.60:25%1&.DC%36<-09&%.,%32a2.:@&@6;9-%9,N365%&D%1&.D%;%a216'C%36<-09&%.,%.,916.%

9,N365%&D%1&.D( T@&% %D,3,.&&%3,..4?%36<-096;%<@6A@,'',%Zemax <@231,A,2:%D,3,:G%31>%

.&?%<2@;6.,=,1G.42%D.,=2.&> ;%0<2a&,1G.6'%69.2%Default TolerancesC%67S&5%;&3%96:6@6A6%

'6N.6%-;&32:G%.,%@&0-.92%P.

^&0.P(%L7S&5%;&3%69.,%Default Tolerances
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`% 3,1G.25f2'C% <@&% ;4<61.2.&&% ,.,1&D,% 0:2<2.&% ;1&>.&>% <@6A@,'',%

,;:6',:&=209&% -N20:6=&:% &?% 31>% 6720<2=2.&>% D,3,..65% ;21&=&.4% ;47@,..6A6% 9@&:2@&>%

9,=20:;,%6<:&=20965%0&0:2'4(

3. g.,1&D%0:2<2.&%;1&>.&>%<,@,'2:@6;%6<:&=20965%0&0:2'4(%),%3,..6'%[:,<2%

7416%-0:,.6;12.6C%&D'2.2.&>%9,9&?%&D%96.0:@-9:&;.4?%<,@,'2:@6;%0&1G.22%;02A6%;1&>R:%

.,% 9,=20:;6% ;02A6% 67829:&;,(% `4>0.2.6C% =:6% 32a2.:@&@6;9,% <6;2@?.60:25% ;% 1&.D,?C% ,%

:,9N2%32a2.:@&@6;9&%&%.,916.4%0,'&?%1&.D%69,D4;,R:%.,&761Gf22%;1&>.&2%.,%9,=20:;6%

67829:&;,(% `'20:2% 0% :2'C% <6A@2f.60:&% @,3&-06;% 9@&;&D.4% <6;2@?.60:25% 1&.DC% ,% :,9N2%

<6A@2f.60:&%&?%:61S&.%;1&>R:%.,%@,76:-%&00123-2'6A6%67829:&;,%.2D.,=&:21G.6(

4. ),%60.6;2%<61-=2..4?%; <(J 3,..4?%-3,160G%:6=.6%6<@2321&:GC%.,%9,9&2%&D%

96.0:@-9:&;.4?% <,@,'2:@6;% 36<-09&% .267?63&'6% -N20:6=,:G% ;% <2@;-R% 6=2@23G% &% <@&%

3,1G.25f25%076@92%96.:@61&@6;,:G%60672..6%0:@6A6(%#,9N2%7416%-0:,.6;12.6C%.,%9,9&2%

96.0:@-9:&;.42% <,@,'2:@4% '6N.6% .,D.,=,:G% 76122% 0;6763.42% 36<-09&% 72D% -S2@7,%

9,=20:;-%67829:&;,(

5. `4<61.2.&2% 96'<1290.6A6% ,.,1&D,% 0% <6'6SGR% '2:63,% !6.:2-O,@16(%

U,..45% ;&3% ,.,1&D,% <6D;61&1% 6a2.&:G% &D'2.2.&2% 9@&:2@&>% 9,=20:;,% 67829:&;,% <63%

;1&>.&2'% ;02?% .,D.,=,2'4?% ;&36;% 36<-096;% ;% 06;69-<.60:&(% T@&% <@6;232.&&% [:6A6%

,.,1&D,%=&016%@,00=&:4;,2'4?%<6%'2:63-%!6.:2-O,@16%0&0:2'%D,3,;,160G%.2%'2.22%=2'%

Bddd(% *:6% 67-016;12.6% :2'C% =:6% <@&% -;21&=2.&&% =&01,% @,00=&:4;,2'4?% 0&0:2'%

-'2.Gf,2:0>% 67S,>% <6A@2f.60:G% '2:63,% !6.:2-O,@16(% T6012% 696.=,.&>% @,0=Q:,%

<@6A@,'',% Zemax <@2360:,;1>2:% D.,=2.&>% 0@23.29;,3@,:&=2096A6% @,3&-0,% 9@-N9,%

@,002>.&>%31>%9,N365%&D%Bddd%@,00=&:,..4?%0&0:2'%;%6:321G.6'%69.2( `%01-=,2C%201&%?6:>%

74% ;% B %&D% B d dd% <61-=2..4?% 0&0:2'% D.,=2.&2% [:6A6% 9@&:2@&>% 7416% 761Gf2%

36<-0:&'6A6C :(2( 761Gf2% dCB ''C% 36<-09&% -N20:6=,1&0GC% &0<61GD->% <61-=2..42% @,.22%

W0'( <(JY%0;232.&>(%T6012%[:6A6%@,0=2:%'2:636'%!6.:2-O,@16%<@6;63&10>%<6;:6@.6(

6. `%@2D-1G:,:2%6<&0,..4?%; <(K 3250:;&5C 7416%<61-=2.6C%=:6%-%.,&?-3f25%&D%

:40>=&%@,00=&:,..4?%0&0:2'C%;21&=&.,%0@23.29;,3@,:&=2096A6%@,3&-0,%9@-N9,%@,002>.&>%

060:,;1>2:% dCdh ''C% =:6% .20961G96% '2.Gf2% :@27-2'6A6% ;% dCB ''(% c,<,0% ;% dCdP ''% 741%

60:,;12.%0<2a&,1G.6C%=:674%-'2.Gf&:G%;1&>.&2%01-=,5.4?%<6A@2f.60:25C%96:6@42%'6A-:%

;6D.&9.-:G%<@&%076@92%67829:&;,(

7. T61-=2..42% ;21&=&.4% 36<-096;% .,% 96.0:@-9:&;.42% <,@,'2:@4% 741&%

<@&.>:4%9,9%@296'2.3-2'42%31>%3,..6A6%67829:&;,%<@&%D,3,..4?%-016;&>?%@,76:4(
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D%O#2F"*"3G `% @2D-1G:,:2% 6<&0,..6A6% &001236;,.&>% 741&% @,00=&:,.4% % D.,=2.&>%

31>% 36<-096;% .,% 96.0:@-9:&;.42% <,@,'2:@4% @,00'6:@2..6A6% 67829:&;,C% 96:6@42%

<@&;232.4 ;%:,71&a2%P.

<*42/I*(M

c.,=2.&>%36<-096;%.,%96.0:@-9:&;.42%<,@,'2:@4%67829:&;,

`&3%36<-09, `21&=&.,C%.2%76122%=2'

U6<-09%.,%@,3&-04%9@&;&D.4%<6;2@?.60:25%1&.D K%9612a%)GR:6.,%<@&%H%IdCZJPh '9'

U6<-09%.,%:61S&.4%1&.D ±0,2 ''

U6<-09%.,%:61S&.4%;6D3-f.4?%<@6'2N-:96; ±0,5 ''

U6<-09%.,%32a2.:@&@6;9-%<6;2@?.60:25%;%1&.D,? ±0,1 ''

U6<-09%.,%32a2.:@&@6;9-%1&.D%;%6<@,;,? ±0,1 ''

U6<-09%.,%.,916.%1&.D ;%6<@,;,? ±3 -A1( '&.(

T2@2=&01&'%60.6;.42%;4;634C%<61-=2..42%;%?632%3,..65%@,76:4_

1. U6<-09&% .,% @,3&-04% 9@&;&D.4% &% :61S&.4% 1&.D% >;1>R:0>% 360:,:6=.6%

0;6763.4'&(%*:6%<6D;61&:%-;21&=&:G%=&016%.2D,7@,96;,..4?%1&.D(%

2. T@&%.267?63&'60:&C%76122%0;6763.42%36<-09&%'6A-:%74:G%-N20:6=2.4%31>%

96'<2.0,a&&% &.4?% ;6D'6N.4?% <6A@2f.60:25% 076@9&% &1&% 31>% <@&'2.2.&>% 3,..6A6%

67829:&;, 0%M6:6<@&Q'.4'&%-0:@650:;,'&C%&'2RS&'&%'2.Gf&2%@,D'2@4%=-;0:;&:21G.4?%

[12'2.:6;

3. +6122% 0;6763.42% 36<-09&% <6D;61>:% 6712A=&:G% 076@9-% &% R0:&@6;9-%

67829:&;,(

4. T@&% .267?63&'60:&% 9,=20:;6% &D.,=,1G.6% 0&.:2D&@6;,..6A6% 67829:&;,%

'6N2:% 74:G% -1-=f2.6% <-:2'% 36<61.&:21G.65% 6<:&'&D,a&&% ;% <@6A@,''2% Zemax(% `%

3,1G.25f2'C%<@&%06?@,.2.&&%-016;&5%@,76:4%&%M6:6<@&2'.6A6%-0:@650:;,%[:6%<6D;61&:%

<61-=&:G%76122%0;6763.42%36<-09&%<6%;02'%96.0:@-9:&;.4'%<,@,'2:@,'(

T61-=2..42%36<-09&%.,%3,..45%67829:&;%360:,:6=.6%0;6763.4C%=:674%6720<2=&:G%

:@27-2'62%9,=20:;6%67829:&;,C%:2?.616A&=.60:G%2A6%&DA6:6;12.&>%&%076@9&(

A49.36$<910@-15@E

1. i9-f2.96;%j("(%#26@&>%&%@,0=2:%6<:&96-[129:@6..4?%<@&76@6;. –!(_%k6A60C%Blll(%

480 0(

2. `(`(%#,@,06;C% j("(%i9-f2.96;(%/.M@,9@,0.42%0&0:2'4%E0'6:@>S2A6F%:&<,(%–!(_%

k6A60C%PddV. 192 0(
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3. "6006@A%m(%/.M@,9@,0.,>%:2@'6A@,M&>(%L0.6;4C%:2?.&9,C%<@&'2.2.&2_%T2@(%0%M@,.a(%

–!(_%!&@C%Blhh( 416 0(


