ROYERLabs

Model SF-24

Active Stereo Ribbon
Velocity Micr ophone

Operation Instructions
Manual & User Guide

Made in U.S A




| "4$% &' (&)l%)l*
"#$% &

+,-./$ &-$0$1.22"3 4$%", -8..0"67"3%
I"H$% &S +

"#$%&'(#)%" -
I(#)0- 1)22%"3-(4"%5%,6 ko 7
8-9($)*#)%" SO
[¥4B) (+#)%"9 SO
1)22%"9" #4-8),)#+5< %$58. SO
=9-$>&- *+,-07?
@*-$+#)%" *+- A
=9)", #4-1BCD.: B4%(EC%"# *+- F
G%""-(#)", #4-BHD.: *+,- 1
13*B)K) (+#) % G %"9)&-$+#)%"9 o,

B#-$-€)($%*4%"-Q >$%"&M%%*9  *+ - I:
NO'+5)P+#)%"1)22%"C)($%*4%"-9 TUNT
|

QJR S%)91L C)( @$)-"#+#)%" -0
C)($%*4%"3-(4")O'-T

D>-"-$+5 U5+(-J-"# 3)*9 *+,- 1A
B*-()+5)P-&8B#-$-%-(%%$&)", 3-(4")O'-9T
DG5+99N5'J5-)" 3-(4")O'- +,- W
DC)&DB)&XCDB3-(4")O'- *+,-
G+$-L CH+)"#-"+"(- -7
H-+#'$-9L B*-()K)(+#)%"9T

DH-+#'$-9 -
DB*-()K)(+#)%"9 -7
<)3)", 8)+,$+J *+,- L
H$-O-"(6 1-9*%"9-L U%5+b+##-$" *+,- 2
S%#-9 *+,- .F

< +$$+"#6 *+,- 7.



I"H$%& (#) %"

4o J(#)01 *#1$19)33%"4)($%56%"1
I"H$%& )& H#4'H "(% -(%./&+0"1 &2",0% 3&4+5"60) 789
o &.*<0+'0%0%*44" B %"-/"H#0= >0 789:; *+&/&H#6.%&1'9
06 -960.*+*"##+'0b(50#.&-8&4)0"1 60)*<0%*HE-0%*"%" (#6
2(&)*, &H#60@.0-*"#&)0%1"%58&#.640 789:; %0-9%60+08+
#0A )0<0)'1 -0%1"%5&# DUB6*A4" B* %"-/"#0+B. "SA 4%
o xx 806 0./ #') B &) 8B<&H.05 O+ A*/ ")BA" U6
Y0&1'+5&H+*40 789:; *#."%-"%6&'0A" *#60-0#60#/0&6
&5-)*1* &+ +05+'/&' "-0%& O# + &HOE&IBI<") -/&H"5
SAOB H5 N+ BHEEYS . " HEOHHOYS *. Uo- | "HOH= >/ ++
0#&4)0+/0 789:; ™ B0)*<0M0 +&B50 +O#+**<* &' /0
9%0."%66*#B6(+'%/&+ $%" A...(+"506 " A*/ 5"60%#"#9
B60#-+0%.%"-/"#O+=DH&66**"#B0 &."*<0.*%.(*'%,"5-)0'09
), *+")&'0+/0 %*44"H0)050# 1%"5*5-06&#.0 5*+5&'./0+B
"% X%, (*-&HE" 0% &H"5&)*0HE' .&H# 60$%&E.%"-/"#0
-0%1"%5&H#1066858$0/0 +0#+**<06*44"9)0504#'=>/0 789
i A%0KEHD )'HSO+EHEHIRA™ &++" *&'06A*] Y*4A4"#
5% 06"-/"#0+ &H6-I&H#"5 -"A0%F' &.'(&)), %0?(*%d&H"S
-"A0%" "-0%&'0=

S[*+ MO (FHEEH(&) B0+.%* 40 789:B ¥+ L(#.*"# &H#6
50'/"6 "1 (+0=D'&)+" 60+.%*4040 .&Y608#6 5&*# 0#&H.0
9%07?(*%06 0#-+(%0"-0%-0%& * " H&#6)"#$ +0%<* Y310>/0
G+O%(*60 +0."# "1 '/*+ 5&#(&) "110%H6&. " &F#1"%5E&*"#
60+*$#06" 5&@*5*10'/0 -0%1"%58&#. R-&A%)* <01 '/*+
5% 06"-/"#0=

2" 0%38&4+%"6(.'+ &YBEH(1&.'(%06' /0 [*$/0+ *#6(+%*&)
+&HBEYORH S "H), 0 1*#0+5&'0%*&)™4' &*#&4)03" (%
5'60) 789:; AO# '"($/ O@'O#+*<B(&)*, ."#'%") .JO.E+
401"%ME<HY0 1&." UK "%58).&%0+&))/&' *+%60?(*%06
&++(%)*10'*50'1 '%"(4)091%EW/6<*.0=

L)0&+060&B+ 5&H#(&)'"%"($/), *#"%60% 40."50 1&5*)*&%
A¥[ &))'1'10 789:: M- .&-&A%)*OHBAY)) &++*4"( *#5&E#$
Y0 5"F "1 (% 5*.9%"-/"#O+MH+(-0%*"08."(+*. -%"-0%"*0+=
>[*+ 5&H#(&) *+& I&#6, %010%0BO60 &HBA0 +($$0+',"(
%010%" AJOHO<0YB(0+*"#+&%6*+8 /0 (+0 &#6.&%01 ,"(%
789:; %*A4"B* %"-/"#0=



HS%EB(()*F +&",%)-).]
I HSY &+, . .&I0%'0%. HESHABEYe 4B&H5 34+
11&.46'( [0#3.$22T#1.BAHTE 'Y TSRYSA/(YoSHBAT #2#3&%' 4+
3 8O((#96.468S6#/1".  |1/&H#5 0%';.TH#] #<3H#22H{BeH=9#431
Vott/0'AHH<QUHSH2L 4 J# $4T 7./8&'%&.'4$47".6" @A
"$472.46BCDEFG?.&"98& &"#O/# '( 0$7/: H&.:# &"#)*+ -
$4'9809&#:#B'508%$828" &"$&( 3 ATHAIHYD.3% 0" 4>
$47 .&/BI(HUESEHO%' . T#S 2'? .SOHTSA3HORO9&'H 0%H/+
HASS OHYO(HIBOHTSA3H2'ST &' #$3"'( &"#9%6.88'4H2HEHA&:
140" 249647 %.88'45.3%'0"4#/ |9((HY498/&$4&. $22A6%STHT
(YoH=OHABHIO AIHSAT 2 2HYH BS.42"H#4 &"H#1$%0$.96#T' $
0%#$5(.&" &" 2'? $4 .409&50#7$43#.) .&" &"#)*+,-K/
$3&. HI2H3&Y0 ABEHE>E"H#5.3%'0" A# K (YoH=0#AIBH/0'M#
$47 '98&0985%693" 24/ $(#3&H#BL ;$%.$&.'4/4 &"#.409&
S0#T$43#( &"#('22'2.46 0%#$50:

)'4.38221&" #)+,-  T.(HY%(%'5 &"HIA0'2H#Yo# )*+C, .4 'A%
198&2BS1L 79H# &' &"HH<&Y$0'4 .4 &"H#)*+,-K/ 593" 2$6#%
8%6$4/(VoSHBIPHHAT (YoH=0#A3 #PAT ~ [2.6"&2K..6"&HY47
5'%o# ('39/#7:

$968(0™+,

MN' 2'46#% &AH#3HIISYo&' SS&HS %.88'45.3%'0"4# &' $4
928%$+" 6$.42'2 4'./# 0%#$502.(#%'08.595 O#Y%('%5+
$43#: 041 09%6#$502.(.#06 4'5.4$2 6$.4 2.220%";.7# 6"7
%ott/92818." &"H)*+-:

MN' 2'464#%/ &4H3H/ISYR' 3$%#(923 /. 7T#%.5047$43#
5$83"'.46 3'$B3GH& 2"#4 3 /.46 $ OS5 02(.H%
P.3%6'0"4# 2'$7.46.] $4'4+.1/9% $473'4.I&HADHY(Y5$43#
I S19%7> HESBA | ' ( &# O%S5 02(HUK .5 OH7$A3H
3"$%$38#%./&.3/;

MN' 2'46#% .&4#3#//$%&' 8# 3'43#%4#$8'9&7$5$6.46&"#
%.88'4#2#5#48&.&" 0"$4&'5 0?#% !"# $3&.;##2#3&%'4.3/
"%%6"$4&'5 0'?#%&" ' 0#%$E&H (.%0/&90%.88'45.3%'0"4#/:

MN' 2'464#% .&A#3HII$%-' ?'%%I8'9& & #H(#3&/( 2'46
3$82#094/7#6%3$7.48"#0#%('%5543¢ 1'9%%.88'45.3%'+
0"4#: I"# $3&.:##2#3&%'4A V0" ;. 7TH#S %'89/&'? .50#7$43#
/.64%2&"$&$4"$472#2'46 3$822#46&"P.&" 5.4.5%2 2'/] (

1.64%$2:



I"H#$9%6& (&)*

"# $%&'()*+,-# .+#/#0*0,1*,2#1+,3301 4,*/05"01# ,. +"#
01674,*/05"01# 08,+.9,12)-),6)36#:*043,1,1; ",;" )<2,0
5#/80/4)1*# =,+" 0<+.+)12,1;#5)/)+,01)12 ,4);,1;> ?+4,. )
402#/1 1,3301 2#.,;1: =,+" 10 )<2,36#2,8B/)*+,01#8#*+.0/
N +7 011> $%& (@)*+,-# #6#+/01,*5/02<*#)1
O<b<+ *04 5)/)36t © 5")104 50=##2 .+<2,0 *012#1.#
4,*/05"01#. )12 3#*)<.# +"#/,3301 #6#4#1+)/# #6#*+/01,*)6&
67,.06)+#28/04 +"#0<+.,2#=0/62: +"#50..,3,6,+708/,3301.
3#*04,1; 2)4)#2 ). ) [#.<6488)<6+%,/,1;: 3/0=10<+.0/
5")1+04 50=#/ .<55672#8#*+,. -,[+<)667#6,4,1)+#2>

I"# $%&'(,. ) *045)*+: .+#/#05"01,%,33014,*/05"01# )//)7

*01.,.+,1; 08+=04)+*"#2 4,*/05"01# #6#4#1+")+)/# 56)*#2
01#)30-# +"#0+"#PA)*" +/)1.2<*#/,. 50.,+,01#9+(BC+0+"#
6#82 /,;"+ 08*#1+#/0/ DEG/04 #)*" O+"#PF"#1 "#62-#/&
+,%)667*011#*+0/20=1 )12 +"# GHIJAHK 60;0 8)*,1; +"#
.0<12 .0</*#: +"# <55#/#6#4#1+4. +"#%&+,{")11#6)12 +"#
60=H/#6#4#1+4. +"#-".( *")11#6: 8/04 +"#5#/.5#*+,-#08)1

03.#/-#/ 3#",12+"#4 *>1"# 4,*/05"01# #6#HA#1+)/# #)*" 3,&
2,/#*+,01)8.8,;</#&NMN2 4)7 3#)22/#..#2 8/04 #,+"#].2#
=+" #O<)6#1.,+,- +3"# |1&5").#.,;1)6. )/# " #-#2 ="#1

+"#4 */05"01# ,. )22/#..#2 8/04 +"#8/01+). ,12,*)+#237 +"#
GHIJAHK 60;0>78:"0=#-#/: +"# 4,%/05"01# ,. .<.5#12#2
<5.,2# 20=1: +"#*011#*+,01.+0+"# 5/#)456,8,#/."0<62 3#
[#-# #2 1% =")+ =). +"#6#8+/)1.2<*#/,. 10= /#.5012,1,

+0.,;1)6. 8/04 +"#/,;"+ )12 - *# -#].)>

JO</$%&'(,. #O<,55#2,+") B&5,PQH+75#R+#1.,01)36#
)12 ) .56,++#)36#+")+8)1. 0<+0+=,1S&5,4)6# PQH*01&
1#*+0/.F. .",55#2 8/04 +"#8)*+0/7+"#*011#*+0/)/# 4)/9#2
G<55#/KR12 G60=#K ., 1*# [#8#//,1, +0+"#4 ). UG#8HK2
Gl/,;"+K¥0<626#)2+0*018<.,01>

"t $9%&'(,. /#).01)367 +06#/)188."0*9 )12 -,3/)+,01: 3<+
)# "0<623H+)OHT+05/H-H1 9™ 2H#1+)6+H#+*" 1;08+"#/,3&
SOLHGHARL+IS,. | *0-#/#2 1 +"#V)/# WX), 1+#1) 1% #&
+,0108 +",. 4)1<)6>!"# 5#/80/4)1*# 08 +"# 4,*/05"01# ,.
<1)BHHHBT )1 |1 +HASH)+</B] <42, +T>



!Illl#$%&l$()*
" $%&'()* +"),"-. [#0*+1)-2)3045"46#J8#H+--.¥0)1#840+
)8# 0+6,# 4: 30)1)340#3408)6,+55-)3+1)4696042 8092*7
+349*1)310)6,#8)6*1092#6 1+ 68 *1HOHAI+-* 1AHOH2=-H*
>#=), =+68703"#*10+682+@@H95*7.490 $%&'(;)-- 3+5&
190#5#0:402+63#91" 963+66.0#+-)*2+68+ =#+91):9--:9--
*LHOMID+ #<

AH3+OM4: 1'H# $%& (B 34)63)8#6B04*#8:),00#&C5+11#067
D&$ E2)8&*)8#P#3408)6,:042 46# 2)3045"46# )* #+*)-.
+3")#[+=-#<GB3H + O#3408)6!+* =##63425-#1#80%)6, 1"#
5045#A0)#61+1)4BH *4968: )#-83+6 =# +8?9*1#842 590#
24645"46)3 14H*95#0)8#<]

J-1"49," *5+3#8)3045"46#*3+6504893#)2)-+0* 1#0#45"46&
)3 0#+9-1%03" 0#3408)6,*"#6 *922#8 142464 3+6*9:#0
1042 H342=:)-1#01:#31*16#+>*+68 8)5* )6 1"# :0#LO#63.
OHBAGHNI"#6 1"#$%&'()* 9*#8:40D&$ 0#3408)6 T'# ##-&
)6, 4: *5+3#3"+6 #* =911"#*46)3L9+-) 1 .84#* 6412 4R40#
8#1+)-#36:402+1)4646 1"# D&$ 1#3"6)LO#TiH# 1"# 3"+51#0
N#3408)6, ! #3"6)L9#*KD)8&3$)8# ED&$FN#3408)6,)6 1)*
2+69+-<

"4 $96&'(B*2+- *)@#68451)3+=-+33"042)92 :)6)*" 304&
+1#2)6)2+- 8)*190=+638 1"#/)*O+- )#-87")3" )* #*5#3)+--.
)25401+61#6 1'#2)3045"46#29*1 6414=*1093L"#/)#; 4:
+6+98)#63#04: +241)465)319040!0 3+2#0+<

+3$,,0* $)'-. /$0$'&HA (2#3
P),)1+-0#3408)6,£#6#:)10#+1-..042 1"#50454#01)}8"#0#61
)6 0)==462)3045"46#*$)63#) U P 346/#01#B+664B)*1)6&
O #1761 #4968 *49034=#)6, 0#3408#868 1"# 3428
5-#Q8)*1401)4B42546#61+4: 1#6+*+43)+1#91" 3468#6*#0
2)3045"46#* 1L"#. *A2#1)2#* "+# 8):)39-1.10+3>)61"#%),&
6+-0#*9-1)6)6 0)6,)6, +6848,.&*4968)6, 10+3>M)1"0)==46
2)3045"46#*D)6,)6, )* +-24*1646#Q)*1#69# 141'#0)==46B
-+3>4: 8)*1401)4601):+3¥68")," O#LI#6354+>*J U P
346/H01HO%H# -#+* 8):)39-1. 10+3>)61"# 0)==46#6#0+1#8
*),6+-7 0#+9-1)6)6 /#0. *2441" 8),)1+- 0#3408)6,*0## 4:
2)3045" 46H8&0H-+ HEB) 6#*<

R



I"HS Y& (#
"y +#-/01 23+'4#5'667) 8'3$79,7)#

" "#$%$&'()*)+3,)-. /0/#& 1)()2#9%. ,"# 34567 8%/
%#N9.#%- -'#:$,# 8)," /,5.9%%:%7;5<-(, N&'#H= "$.,-&
“8#: -l -.(0>:# 3879, 7 <'==)7+ <7$>?2+7==
9,2)+7; 97<#$" )T+9BTA'(H(+7+#;3$79,7)#A ") $/'#+,
;8 SH)<#)??-. &)+-"-H# ). 'S +-008/, - '# +-&5
&-. 8)/%-& .-:&$((0 $"()#%,- :)??-. &)+:-"-#/@ ). 8")+"
"$.-& -8#: L/1S((O/#((I %3$.9%:-: %#/,:1+))-.,- ,"# )?5
?-. HH&H. SA-0#:B $+,)<H#)# )??-. &)+-"-# #HCL)#
"$.,-& -8#: - -'#:$#>

V- #/1:# (-9 H<)+#()*#-* 0-1: 34567%+,)<#)??-. &)+:-5
"o H@ +$:H#-1(% 2# SD#.8"#. +-.#+).9 # &)+ #

- $"$.-&  -8#: [FLAHH#SE#H "S<##SH% $*#8 ) -

#1:# "$, 0-1: 345678)(( ‘#:*-:& '#*#+,(0*: &$.0 0#$:/>
E# % "# *((-8).9 ).*-&$,)-. $/ $ HA(/#, -+ 9-%
"$2),/ "$, $"(0 - ?-" $+)<#)??-. &)+ $.%/-()%5/,$,#
+-Q%#.1#: &)+:-"-H# B 8#((>

F>G(8$0/ 2#+#:,$). - 1/# "# 34567B*)<#H5HSME H#- +$2(H@
8)+" I')/ -1, ,- ,8- ["-:, H5'). +$?(#8)," &$#HIJA +-5
M-l (SPHHWL M $.9%KI-8#: >NN- .5, /12/)),1,##=#.5
N)-. +$?(#-* 1.D.-8. 8):).90!"# 34567B').5-1, )/ P).5F
["$:#%9:-1.% *-: ?-" )?7?-. ,:$./%1+#:/@).56/)9.%( "-, Q).5
"SIHR *- # 1 $/%1+HHEP).5H)9.$( +-(%QiH<HIH5
"SIHR o H1H SI%LHHEP).5T)9.$( -, *- "H (-8t
/:$./%1+#@P).5S/)9.$( +-(%*-: "# (-8#: ,:$./%1+#T $%%)5
)-$( #=#0)-. +$2(HISHLHY@1:# "HO $:#). 9--% [#:<5
VS (#:%6#>3,8.%$:98)+1-"- # +$2H]-<)%H# $ I")H#(%6H%
9:-1.% +$::)#98(-.9 ,- P).5F$.%% ?$($.+#%o)y#4:#.,)$(/)9.$(
+$::)#9%(-.9 P)./56U H@)," P).56/)9.5( "-, $.%P).5H)9.%(
+-(%>

6>G(,"-19" ), )/ 1/15((0/$*#,- K"-, '(19M&-/, "$.,-& '-85
HAYR)+:-"-H# - $UHSL'())E - +-/-(# 8)," ["# "$.5
& $+,)<$#B@/199#/, ,"$, )*), ) -IN?(# - Yo#HS+,)<$HH
"$.,-& -8#: )-1 - '(199).9 ). "# &)+:-"-H@ Y%-/->1")/
&).)&)2# $.0 +'$.+# -* $9%-& <-($OH#/1:OH#] #.1#).9 "#
&)+:-"- > V- )&-,$.,(0 @, #%l+#"# -1)?)(),0 -*
(-1%'-/  ?#).9 ,:$./&),#% - 0-1: &.),- [#$D#/ I"-1(%
Vi <-(1&# +-.-( 2#:$)H%3H)-1/ %S&$H- 0-1: [#$D#:/

w



I"H$68 (HSF &+ ),-( +-()./'

102" 1'&).-3),.) ), -34#)!,.33'$ *.%'&"&5"$#+' I3)&$(
(") ) +-3+#+ 6'*& 4%77-37 -3 .38 +-1&4,"3'0
9&'.+4$-*-'& 7.-3 )&+ (,"#$% 6" () )" +-3-+#+0 9$#7)
+1&"4,"3" -3 .3%.!)-5.)" ), 4,.3)"+ 4"'& ()0 ;/
+-1&"4,"3'< ('$N)&"3-I( -$$().6-$-="-3. *: ('1"3%(0

>02,3 ) +-1&'43 EI'H( "4&)-"3$@&-37), )"
1,336 *9'&()" AB%ZTH#3)8BY%#( ), )&+()" () ),
%' (-&US5S0: - )1,3-E# +F+=( ), (-73.$B)'B3"-(
A& &+ 3 ") A& +A$H-&'&II("S -34#)!,.33'50

GO0 2,3  %-(1"331)-37 ), +1&'4,"3'@ 6&-37), !,.33'$
* 06'&(%":3 .3%H#3ASHT), +-1&"4,"3" 1.6 '3%(OH)-( .$("
965-(.6$')" JH&3**), 4,3)"+ 4"'& 6*"& #34$#77-3Y,
+18"4,"3" '3'5'& " 4"((-6$'0

10 H,' (#%-".( ) +1&"'4"3' $-3(6&"47,))". 4.)!, 6.8
C)- $3(D@5&'&((4)' C+18"4"3 $-3''3 4,.3)"+

48 -(44$-%'8), +3)&5$#+ (&-(%0Q,-( "HS%
LHC %.+.7' )" 8HE+1&"'4,"3@ 4&' +4$-*-'&"& +"3-)"&
(4'.1'&(0

"#$9%8&.()
& &L +4"&).3)*)( ))& '8 )" #3%'&().3%-37
n )ll #(l &'66“3""!&“4,”3‘( _3)|$$_7|3)%

J0? -), &-66"3+-1&"4,"3'(@ &K')-"3 -3)," L% .96NE.( -
588 ()&"37TAN# )" ),~( %-&')-"3.$-X8R-66"3+-1( (,"#$%6'
4$.1'%.) J0D-+(")," %-().3" 3"&+.$$8K('%:-), "+3-B%-&'B
)-"3.$+-1&"4,"3(@ "&.) 44&"F-+.)$8), (+ %-().3" #('%
&1 8%-"-94-18"4,"3'(0 :-( +),"% -(#(%)" 1,75 ),
(&) %-&')" &*$'1)'% ("#3%0

OMH3, ,"&-="3)$4$.3'@-66"3+1&"4,"3( %"3") %- (I& +-B
3) 7.-30) ) L-7,(M™* F-(@'&%")8 6"() )+ "3

F-(0;,&*'&'@ ('5'&.$ -3()&#+3)("&5".$-0( 1.3 6' 4$.I'%

S34&MZ)™ ) 41843 ) "H) *5'&-37), 4'&*"&+&-3

), U3)& "F)' T&"#40



"HS%& S S+ %" /$)0"] %2)23 23" ($)-2 %-123"
%,4)( 23"5,$)'3)-"6 7523-" '$)#5+)85-," 23")02'02%$"
)02)( '3%+"%23"($)-2%-1.%,4)( 23"*5,$)'3)-"6 ,%-,"&&%9
25)- %6 $'+088(27) 2")$+0%6$"€%,"1)- )")+52" +51"4%62
"0%&15+2%-, " %-1%6$"+5-/5-/ 5- 0-5+)-; <3"$"()$"6&5+2'2)
23"("1 "($" )**5225-/ 2)52;

=; <3" >)?'$ N1'& |@IABY3%-2)* 7'l *59)3)-"
%-1*0+2 " )--",2"1 ~ 2) %'$"%*&5(5"9$ )-+)&" %.8" )(
1'854"$5-BCOH)&MYD-5*0* )( BI*HEESY"S" '$ ,3%-9
& @%0835*$)"$&? 758"1,%6.&"+)0&1 %60+ '7)0$'@9AB
2) ") 5-)"$0h25#15-" 23"%,25#'8" 2$)-5,4( ("$ "&",9
2$5,968)89%29)"'%,3$5..)-6 *5+75$"1%.8"+3)0&1)2 ,%60+"
1%*%/"2) 23"$5..)-+ 23" +"&#"+;

B: D'#'$ %22"¥'22) E2"+2E3" |@9AB5)$%-2$5..)- *5,$)9
'3)-"H 7523%-)3**"2"$ : 19%*%/" 2) 23"1"&5,%28&",2$)-5,+
)0&1),,08;

J&T% 2 B)H51" %1":0%2$)2",25)- ()$ ?)0$! @IAR)F6-2$5.9
)- *5,$)'3)-"H; K(23"*5,$)'3)-"  5+2) $"%5-+"20" )- %
+2%-73"- "-)2 5- 0+"68&%, %E*5, +),4F G'$)#51"1H#"$ 52
0-258542)." 0+"1;J+ "#"- &5/325-1 ,%- +2$"2,33"|@9ABL
$5.)- "&""-2+61) -)2 ,%$$23"%5,$)'3)-"  %$)0-17523)02
'€%,5-19%'5, +),4 )#'S 52@%5E&RB()&E)7235H*F)-+"-+"
"OHE" * 08 ?BE& %+B23'1 K.)- %1 ,)* ' H* 51
"$(0)$+%-,"M

N;J#)511$)"5-/ 23"%5,$)'3)-"; J- %,51"-2%B&R %3%$1
+0$(%,)0&1+2$"2,3" )$.)23 $5..)-+ %-1@""-15-/ )- 23"
-%é;)$3'( 23" (%886+5.879":05$"%,)*&"2" J#"$3%0K 23"
*5’ |3 _ll;



"#$%&'( )*+,-.  */01 +/2%& 300(""/45

6("04H#T&HIS

| "HS & () *++#,,*.] 0%1234"5.$ A%6'() +#+,.7+*'715,.

+2"89 HT1 [A4%T.]  +,.8*<*83--K"$12%+*8$" 2"7.= >2.

4%6'()? ++,.8*3--5<"$:#-31./ "-5.$ "HT1+ $'@*/. :3A*

# *4"31FES" +2"8937/ @*BSILOZ-. 2°-1T; 12.%&!
() +8#5-5*7 -38.C3-"0*7; 12.:*88"2'7. 1"B. +3<.5
J*1%7 | 3137537;-.=

>2. 4%6'()? +D.-$*7+#,,"$1 1#B.13%$. $.-*.@./"7 12.*7+*/.
1" *7**E. 8"7138D*12 12. :*8%",2"7.= ><-"7 +1%$*,3%.
B"7/./ 1"12.*7+*/."<12.D.-$*71#B.87/ +.$@3+3:.37+ 1"
+-%/.12.:%8%",2"7. *737/"#1"<12.+2"89F¥+7"$:3- <"$12.
> <7 g+ /@, 0.35: 3+ 0% &,.31/ #+=

8(9&24("

>2. +2"89.3+*-5388"::"/31.+ +137/33GHIJ'(K<.:3-.
*8%",2"7. +137M2%$.3/+=2. +#,,"$1<$3:. *+:382*7./
<$": +"-*/>'L 23%/3-#*7#.C 12.7B-38B7"/*E./ <"$-"7;
-*<, 37/ 38-.37#7"B1$#+*@),,.3$378.=>2. 8-#182.823"
7%+ \$"@*/.+.3+5,"+*1*"7*7;"< 12.+2"890*12:*7*:3-

B 4++#5.22.8. *+3-+"3$.-*.<B#11"123173B-.+12.8-#182
237/-. 1"B. $.,"+*1*"7./ "#1"<12.035=

>2. +2"89:"#71 23+10" "$*.7131*"F-"1+<"$.3+5M' 37/
6'% ,"+*1*"7*7;=>2. M'l +-"1<38.+<"$03$/37/ 12.6'% +-"1
*)GNL" 12.-.<1=

1"9%(

F1*+*,"$1371 1" #+. 12. 4%6'() +2"89 :"#71 8'$$.815
639*7; +#$.12312.:*8$",2"7. *+*7+.$1./,$".$-5 *71"12.
+2"89:"HT1 O*-- *7**E. 37582378'<12.:*8 8"*7; -"+.
37/ 0%-- 3++#$,$",.$ "$*.7131*"7< 12.1$37+/#8.$..71+= F1
43+ "$13711":39. 8.$13*A2312. *8 *+*7+.$1./37/
$."@./ ;.71-5 1" 3@"*/#77.8.++3$5-2"89 1" 12. $*BB"7+=

AIT(4:5 <$"(A&HSEH +HOMTIS( #$&L'( */01

OA3:*7. 12. +2"89 83$.<#-EPB+.$@123112. #,,.$ D.-$*7
+#, "$11#B.23+'7. +-"1¥7+*/. 12. 1#B.123%38.+<"$03$/@ 2.
+3:. [*$.81*"73+12.-";"C 37/ "7. +-"1123%38.4GNL"12.-.<1
"< 8.71.8>2. <"$03/+-"1*+#+./ 1""$*.7112.8.71.& 7'3A+
ST 128" 2"7. = S2%+*+8$*1*887 . +13B-*+ 2+ BESH

Q



I"HS06S&HI(HE./  012(#(13(IB%"#(4
#1#*$2153621517$8*$ :(7110*13$ (2
(3286 (3 57 " : "33§ #"# #S$
<=><;  %1)1L3#*$:(7110%13$ 3$2-
H%SPL &1 2% @ #+(22%188% ABC
%S TSIHSPY IR 525641 11 ($3HHS
((7110*13$ &1!D-E $7116(3)8F (#*
#$ :(7110%13$  %1)1(32$1#$43 #*(2
206 1#HS500$!1(?713$%$:$3&" 7$ 2 11-
H"I6 &1¥*$:D(6; 2()3"%636 #*$%1HS!

M-S SLOT
45° loft

X-Y SLOT
Centered

1(7713 $%$:$38&. " 7$2(6SH" @ 1!1#*$
‘E(6%; 2()3"%68#$%&( )

11966#+$:(7 2@D%"7(3J$#1"32657$!
+1(2?213%$:$3#36(3 #°$0"%: 1813$
' 368F*(%$1%6(3J*$2*17J:153# (3
S L1H$I*"36C)$IHU(@RSIHS: (711-
0*13$K 225 (3H1#*$ 500$! #52%8&(12#¢
L$ 25!$#+" #*$%1) 1L 3 #+$:(7110%13$
"00()SAH2 S #+$ 296148 #*$ 500!
250011# #57% "2 @5 &6 #$ : (7
#4115)*8 "#$%6& *) M13#(35%1 &$3$6
#+$:(7110*13$ #4115)* #*$500$!#57$
"36 (LS Yo LHSHE2$H SIS (#H (%0
DHLCH*$3 (IS 7*$24*$%(OH #°$ 2 1#-
#1: 1&#*$%1HME?$8I1 31#&117H!
@J #$ : (7110%13$ (34 O1AH13P
IHS&( V' +&,-$AE"

st )
03,1

<$:14"% (22(:0%@*$!$4$!1290!117$228
Q(:%@!(0 #*$:(7!110¥13$ H(#* 13$
136 "36 )$3H%@%(6%H 15 18 #*$
2*17J8"#$%8+) RE'@ *$%61)$3#%(
052* &I1: #*$ 21##1: 1&#*$ (7!1-
0*13$H*(%$$:14(3) (#&!1: #*$%1H$!
#52$8)"(3G?$25!$31##181174! O$!]
#+$:(7110¥13$8 <(??13 $%$:$3#2$
2$32(#(451"?150#2*17J2"36 2%"2HR.
(G2 2% )$34%6$8

TU

"H$YO8+



I"#$%

&)'HS*) #+, B[ "HOI* "H2$*3"AH), +4)AH1)5$ +H+"+360#
B +A1SH S TS #2$,+3%'82"4% 1 #2$12"35,"64#( )
1,)00),"64# " #)0B)4 -$ 61$. #" 906-*+3)HFPE +3+'82"4$
2'61+4:<1$#)0F$*/ 18)*+4:00)4. " A"HOSHA/ " +HSH+AH"
#2$*+--"4 #941.63$¥1(01 +#3)4 3"8* " +1$ #2$*+--"41=
8%+ )43$;

I"HHSY08 H( &) S+ -.

I"# $%6&'()* ¥+, ). )0" 1213-##0245%)*0)5@71'8&74409
8&,)5: 1-#7#1-# <=> :)274,"45# 213-#15. 1*#,1?104&
0A,#*-)00#213-#B# *,-)00#213-#245CH? Q' H#*0#24#%)6&
51-¥774: 0"#:)2724,"45# 213-#041,1)?47*015.1?.D&E)5
1-# <=> -+6* 0"1Q0?4C).#0"#>FGH! 15. =I1%! *)651-*04
1 *0#?#420/4&2"155#;2#1:,-) T)#BI )0"0"#:)274,"454#
4%)0)45#. +,7)6"0K-46412)564+5. *A+22#BHMEEI> #-#&
#50 )* SFGH! 15. 0"#=NJI> #-#:#50)* =1%! 91* C)#/#.
724: 0"#A3*#?CHIBP* #20)CHBE * -)00#213-#41 24 13#-#.
MEEI> 15. =NJI> ?10"#@"15>FGH! 15. =I1%! 041C4).
2A57+¥)ABHE 0"#:)274,"A5# Y *+* #5 #. +*)# 4/5B

P-0"4+6" 0"#120)C#-#20?45)22#243+*5. 0"#?)33454-#&
H50% 12##-#20745)214-10#.724; 0"#4+0%).#/4?-.9 )0)*
Iy 04:1Q# 1--Ad+2-#207)22455#20)459)4204120)C10)56
"1504: | 4/#? BPCA). 274*+&,102")566A:)274,"45# 0)#)5H#*
NO" ,"1504: ,4/#? 120)C10#.90")*)* #R+)C1-#6@"1C)561
4:#5017)-A S #7#20)CES3-#1* 0"#,102")56247.* 1 28)5*#208&
#.BI")* 5A0AS-AXQHHO"H:) 274, "A5HO-#20745) 340215
"17: 1,"1504: |A/#? *4+2245. 24.42#-4+. 0"+ % )5AL+?
* #1Q#?*B

$)52#0"#$%&'()* 120)CHO*-4/ ): #.152# 4+0,+QL--4/* 747
-456213-#2+5%)0" :)5):1- 1T#2@5 0"#:)2?24,"45H#T* #?&
747:152#BH)6"& 7 2HR +H#528* A5*# -4 15, 5A)*# )2Q+,
N)-- 3#:)5):1- H#C#5F)0" 213-#2+5%%, Q4HCH?T+5.2#. THHOB



I"#$96896' ()% *5H-%%6./0() %o+
I"HB06&'() Yo&*HE-+S/S(r  AFH"05+ 1S+ + SOHS(S
ARHN 0, 5+06B,&) ($H#, (" 4 ( I+-&+,%&, (B 67,"&( 89:
S8 (ESH S USTHAT™ 4, <K& +¥047"EHE
)$7+=>128"-&,:* +66$(#,-+$./$(*@ A(",B* %&'(5'+5+,66%(
#,-+$.9(%C3/,-/ 55 X5 $( ' +$F+ HIS(* #& &$
e kk §.& #" F+0SHE(FC&I* (T& HFB(+ $0)$T+.+%:
W03, I #(HT 00%-8B( &/* =>:28D0*+0$+H (-*
B-T%* &% +66S( *HHH (&% '+* "$5*5 F+0%-&") ;' &*
#,-+$./9(*0%6D, (&*+(" *"*-&+$(,-% @

E407" -$(%,5%+'&,$(6/$7"56% 4,:*( &$&/* quality $0 &/*
B+$IS(r AR 0,54+ @&T5,$4+5* +H."0,*+% 7%7")
WST(HT-| 6*8&* &/ ( 1+  S(%@ '5+$$4C ($,%*0"$$E
&+ (%.+(-) (5 -$"$+'&B(+* " 0-&$+BH$(%,5+( 5*&*+:
#.((4 311 AFH05+ YT &G OSDST+ W& TS S *

L8 S(%@CEHORETHH* T%T % -$(5+) (5 0™ (&S
&/ -&¥A$+) $O-B(H( (%  $+,(&*+0'*-""6," & *% 1%7-/%
5,4,8"$+$.&,-" $7&.78%2@

| 4$$5.+74.".0,+ %/$7"DST(X&T+"GB,&/ ($ %,460*54,:
(FYB+ *<-*%%, X($, 06+ @I-TTH &T6* ++H."0,*+% %$7(5
3+HC )*& 3$(5*+07™) ' +) '(5 &+(%. +*(&® ($&*<.*-& '
CTTH &TEARH" 0,54 &9 '%IT &% %", 5:%8& & H.C

0 -G+ S(H, %%, BT+ SH & T6 8 (5 &S-S(*)  HP+* K&/+:
HL($,%*&/( &+ (%, Y08 SAB@HH.",0,5+ ($,%*, %0+ %%
$0( ,%%B&/ &I*=>:78&/( 3,& -$(*(&$(" +66SH#,-+$:
I$(*% 6*-'7%*&/*=>:28D4,4/ $7&.78," $;*++ 5°&/* ($,%*@
M+ (%0$+#+$7."5 506, 4(%8*(5 &$%S$7(5.7(-) (5 07"
6$5,*5'(5 $M*+&/*'55*5 6+(*0,8$08&+7*"*-&+$(,- %$" & $(@
M/, YA+ & (' (%  &/* +6," &) &$(&*+0'-*3,8/ $&I*+]7, .
#4(& 3,&1 H (H" (S, Y0°SHTH@MI*'+* #()  *<H"*(&.+:
W0, 5% &/* #+B*EESE\EE/SSYS(* &/'&0,8YBT+6754:
+&'(5 $M*HUSS5 F+0S+# (-*C 678+ H 64+ &/'&)$T 4*&
3/'& )87 ) 03@0)$7 /';*  &/*3$.$+&7(,&)8&$75,&,B(S(* $+
HS+* 474" 0,549 6*0$+¥)$7 67) $(*C5$ %$@,-+$./$(%
(5 AFH"0,5+063$+BESA* &/ &FH (5 Y$HH '+ PT%E
6*&& &1V &1'( $&I*+%@

M/ =>:28 %-'.'6"  $0%76%&" (&$T7&. 7&6,4("C%.*-,"")
34 7%*0$H,4/ =QR.."-&$(% " ,B*5+TH# $:*+/5%@EN&
3, ($&$;*+'$'5 $+.+$57-* 5 06&$+& (&S &WQR/'(5" (4
“'.,&) $0STWBV =QRE(-&7" &) /*=>:78D6, 66$(98$7"'5

S?



IS UG&G(( )S S S(SU - %1/  HSOYE: +1SH(+0Vo+-2
1" +-34.35 "+"8$&,58&+."6." 6+"$-" 0+ "&$7829:: " | #$%2
+<<$-/B/  "&O™&S$<,VoH+6&+-BHSO<6(* $H#+. 60#," '"&
&0190 ' "%&0)($60/ "+6#$1$-"&$6+!1,),(,"= +* +1$#(+0/,-5
"&$OH#P0<6(,*,B¥# -6." !"05$ $($%"#+-,9018<$ 6#P0<6(,*, $#!
OHS<+#$"&+.5&".((5$!,5-$/ "&0-+"&$#!%"& 01.,"0)($ 60/
"&0"1 6(0%S$I"H#$% "&$6HS0<6D0%", 1$($%6"H#+-,%6k" -%o+#2
6+#0"$/-"+ 0 2*$$/)0% @ +620! || 1+<$" <$! *+.-/3 B&$(0"2
"SHS,5- Yot (/1" ((6H+ %P, 1"+ +-1.$ "++1$#(+0/,-551$-
*"&$60/ '$HS$ I$/3 C("&+.5&"&,! | HOHS(B- .S 'S *$("
"&O"'0l <B+E'0-""+ Yo+ 1SR )D$Y%"3

E- %-+-%(.!,+-BH#$0<6(,* $Fo+(+#0" ++ +6",+-0(0-/ 0<0""$#

+* 6$#1+-0("01"$37+<$ 6$+6(H(+1$"&S$*$%+* Yo+ (+#0",+-
'&,($ +'&SHI"#, 1$+#0)1+(."$ "#0-160#$-98=

FG



"H#SHYE'($%)* %o +#,-+. /$%0+. 1%%),
'#S %&$HI()*)$&$%&",S" $/5("%),0 0&"1,. ("%+23$,
1+$.), 4",51,4-)", 2)-3 +-$&$H)4&"%3" $+143+ -3$!6789:
&L ("%t $IB("% ), -35%8&$HY())BE3 < +-$&S"
#)4&"%3", $&P0O'&.($++ -<%$=):$:4",.$,+$&> .<,'#)4> &)?7
@A 0&1,. ("%#', S+ )(* '+ 1,2',-$ ?1BB
"&31# - CDEB',.F'& 3'&#",)4+ "™ CDEB:

G3%$4",.)-)", )+?2&"103", 233%, -3$($*-',. &)03-&',+.14%&
$($#8,-+'&$%(1003%),-" -2" ),%1-+* "' +-$&$"&#1(-)743",7
B( %&$#%()*)R83%-2" -3&$$798($ HIJ 4",,$4-"&+"* -3%
+-$&SH)A& 3" $4'2($ 1+1'((<+3'&K), 7L+ 0&"1,.>+" -3$<
'&$0&"1,.$. -" $'43 "-3$&3&"1033$4'?($ +$-M*3$0&"1,.7
),0 +43%#3$2)-3), -3$%&$'#%()*)P&%"'&(<$+)0,$.>"& -3$
)48+ ") -8&,( 0&"1,. '&$ -™ 0&$->' 0&"1,. ("M%
B/5("%+:

N'1 4, %$&*"&H +)H%($-$+--" 433408 -3)+4",.)-)",
=06&$*$&'2AS 2)-3' W)&* 35.%3"$+-" "), *$$.240@:
K(10"$ +).$"* -35+-$&$#)4&"%3" $),-" $)-35&6&$'H#96()*)$&
).061-:)+-$, " -3$"1-061-"* -35%&SHIUA(( +3"1(. 2$ P1)$-
$QA$U&-35#)4 +)0,'C R"2 %(10-3$+$4",. +).$)," -3%
$O-%&SHI(NSEL-M* ")+$ "&21BBS/$("Yo+x"1 3/
0&'1,. ("'%:G330&"1,. ("V%#< ?$/$&<+()03 &#"&S$ %&"T
1,48.> .$%$,.),0 ", -35%&$HUS'--$&<%6"258$.%68$H%+
1+1°((< " - $Q3)2)-3)+ %&"2($#3,.  ,$)-35&." 2%((
$+)0,$.> (), $7"%$&'-$#)4 %&S HYo-G3$+)H%(F)Q)+-" )+7
4" $4- " $ " -3$H)4&"%3" $T-2" K),7L0&"1,. 4", $4-)" +:

A 2$-$&$-3". )+-" #0$ * +#(( 0&"1,.70*". '%-$& *+37
). F&H T H(STSHES HII 8&S(.%-$& 12)-434&™
HOS+' 1$8&<)AS"$ '\ )--O$HS++3', *)/$#),1-$+-" 2)&S$
)- 19%1)#%(< 4", $4- K),78-" K),78X),7U-" K),7U%. ($/$
K),7L.)+4", $4-$.: V"&&$4-),035%&"2($# -3$%E&$H#I6()*)$&
)+ %&S*S&'2(BL- )+ S, #'&$ )NAL(-'.F'& $Q%S$,+)/$:

230-4'5-"%++. 6'77%+&'($%)*%+#,

W,$ "™ -3$0&$-+-&$,0-3% &)??", #)4&"%3" $9+3"2 2$((
-3$<-O$XY: XI$, 2)-3 +12+-'-)( ‘#'1-+ "+ $PL(OB-)",>
8&)?7" +&3-"), -3$)&-1&'(> Z&$'([P1'()-< 6"&$Q'#%($23$, '

($'. '4'( )+79),0 %S&FEHS,  &)?7", #)4&"%3" $x"1 4

2"+ -3$1%%638,. *&SP1$,4)$* -38%"),- 23$&$-3$8)?7",
#)4 SHL(-$+ -35 %$&*"&H ARL&/S™ ' 4",.$,+$& #)4 2)-3
$QAB(($&S+1(-G3) N+, " +'<-3- ' &)?7" #)4&"7

L9



I"H$%&'S (%!)'&% *+),-. &H$I%S0%(E23+--"045 6(,%%/),7
$960 S AUB- S (,33HS 1,8 "HSYO /#90 ' )HS 6 ' $
%St (1#+0L#+$- #66)%9,3,),.

"% (%'0#$"- (,33#$1,&0-'<%45 0#8%)),0-"%,(,$"%(%$-
Y48 0%)67$#,0%0+)). 01##-" 6(%*+%SEH0HS0RE" (‘& %(7
,0-,&08%/ 6(%%/H#B(#1 #B7'9,08#)#(-#%:=,),$> ,$ ",
UH+$-0 #EYoH+), ?'- HEHS EHSI0SOM(/.$'1,&  1,&(H! #$%o
NO# 19%'$0/,),$> ,$ %9-("1#+$-0 #6-"%1, &(FH"#$% @0-#(7
- #S |(#+&-0 'S/ 0%)G#,0%A'(3>% -"- &#$-(,3+-%& '$
+$$'-+()2 +3$1)%'0'$- 0#+$/: B%&'+0%0-#(- #$'$/  0%)67$#,0%
"(% ")1#0- $#$%9,0-%%- (,33#$ 1,&(#!"#$%02,>" )%CYH6
45 &'$ 3%+0%M8,-"#+- '1[,$> "(0"$%00H#( %98&%00%256%:

HS %&'()*+, - J0)+11&+

D)/.$1,& 1&H"#$%0Z&)+H,$>(,33#$0Z%0+0&%!-,3)%
1,&<,$>+! 0-(. )-%($-,$>1'>$%:-,&6,%)/0EH#8%(-($06#(17
%((FO+&"0 -"#OYBH+$S! S >+,-'( '11),6,%(0GS )-%($'-,$>
&+((YSLH-#(0 '(% -"% 1#0- ),<%).0#+(8&9%686 "+1: H$78")
8, 'Y WPWE(,&) +),-. -("$06H1%0 '(%#"% ),<%
0#+(&%M@ 8%))7/%0,>$%b/&(#"#$% (#C,1%00" %)/, $> -#
1,%$,1,7% -"%Y08%&#H60+&"0-(". 1'>$%-,&('/,"- #$: HI#1%
&'0%@H#11)%-%0H) - #$,0 , 11400,3)%6$/ -"%(%0+)0 +0+)).
"+1 #(3+2?151#8% (%! (,33#$1,&(#!"#$%0&'S 1'$,6%60-",0
&HP/,- #S # ' >(%'-%(%>(%BE&'+0%6 -"%,(",>"%( >',$
(%*+,(%1%$-0: " C,$->%(,334#$ 1,&(#"#$%0 -"- #6-%$
WLl)#. ) (>%B+)<. 1'>$%- 0-(+&-+(96® (% #6-%6BHHH().
0",96)/%/2'%! (#3)%1 &'$ 3VB#(0%:

"% KL7MNK6/+8960,0 &#%/,- #$3%&'+0996%00%$-3),$ ,0
I(#C, 1%/ - -"%1,&#H!"#$%25%>"-, $>"%0$%Y%b#( '/l - #$')
>'$ -#39%0+1),%/ 3. -"%!(%'1!),6,%( kB //,- #$2 -"%O#.%(
KL7PRL7PN®/ KL7MN'1,). #61,&(#!"#$%0(%/%0,>$%6k
1,$,1,7% -"%%60 &6 +$8'$-%/ (/- #$ 3. ,$-%>(-,$>"%
-('$0/+8&%B'((%)'0 I'(- #6-"%1">$%-,&(%o-+(B,(&+,-O#.%Q
KL70%(,¥%83#$ 1, &(#!"#3%0># #$%0D-%16+(-"%B. ,$&H(1#7
(-,$> -##,]) ,11%/'$&%1'-&",$> -('$06#(1%((&',&" "C%'
$-+() '3,),-. #(%!%)">$%-,&(/,"- #$:

1$8'$-%/ $#,006"+1G&'S #$). &H1YB(H1 %9-%($P#+(&Y60:
L#(-+$'-%)20,11). (%#0,-#$,$> (,33#$ 1,&F#"#$% ,0 "%
3%08". -#>%{,/ #6+$8'$-%6/ $#,0%:16+1 ,0/%-%& %%
1,&(#!"#$%,0,$ -"0H(#9,1,-. #6'S )-%($-,$>1">$%-,86,%)/:

PR



I"H#$9% SHE Vo (HEF, %6-%, /SDH" "%.2+"3(%&B "% 5#67538%
#.,39(2: "% 5#6 1HSS-#(2="% (3H8&I39,6%0# Wb &HSTB,
%@.5+$%HD39 ., % SHAH() . )OH#'., S+$H-#I6(2 &I&+%68%
S+$#-#UB+31%,',.(&-3,5%, 5.0 /%"%&39,6%- 9(1.('%2
"957 53896"%5#6.,39(2 "%.5+: C39 1#$%,3/./$0 -#(2"
"06"95 #&392%8039.++,3.6" "%.5+$H-#U+31% &9++$0
(2 >9H%'9b!%( 039 538%#'.1.0 : DSHEH(.H()"%"95 6.(
1% - #,$08H5+$U2 %>, UeB(2#() "% <(9$$=+3#(' 3- "%
"95: "0h <(9$$=3H( #&"% +3&HHI. +$.6%8&% 5#6,3E
+'3(%R 5.)(%'#6 635+3(%(&.1.0 -35 "% $#(%A&- "%
(BHEYOFRE. H3(: GSH)"S(B.H() "%5#6,3+"3(VHEEI. $$HS
" HEY>OH YiR6.(6%BY' "06"05; "HE HERHEHS!3 "%+ 3E
6%29,90%". #8' 808YB Y%SHEH(.'Y95 -35 &H#H()SWHB3IHIOH .,
+HEAO+EH(H() .,39(2 &$3LBA"HSYBHE Yo(HB, "% "95:
06,9 1#$$% . <5.)H6 +3&HH3(2"%,%"% "95 2#& ++%.,&
635+$%'%$0

195 (2 3", (3H&MEB-"Yo(+HBAYERH #( 5H#6,3+"3(%6./$%&:
GH#(6%6% 39'+9' 3- J30%,K6'#8YE %, #IBE68#&LM'3 NM2O
06, . 1H" .28 H#3(.S$ #I3( 5#6,3+"3(%&A0 (3HE&Y
+HHEAYERH #( "% 5#6 6./$%&HSIY% . . 63,,%&+3(2#($31%,
$%8%RT "%(6%BY &REAYEB Y 3/PY66'H#3(./$%:

LQ



I"#$968& %o() * ) ("+,)
90$./  *"&01%80"(3'4") 5%6)$789:;
" $%68&%' (F#*%%-+/(0 /1+,1()*2&+0#HE%,#0%,-()* (1"
1"#345678"## 2%I(L(%W,#9)%") 19R,%-:0#*%%-#/:&1/;
o1 H<28 (=) 1+1(%) 1"#O#> 198#11()*1"#=%/1%:1%$%:,
#0%,-()*1? @"%1%* +2B%+)> Y%L H# $%&&%' (BHO") (A
0+) .# $%:)- %)%:, '#./(1# 55%>#,&+./80%=

BI/ (=2%,1+)1%#=#=#, 1"+11"#34567C,(..%) #&H#=H)1/
0+) # —+=+*- > '()-8 D"#) 1"#34567(/ =%:)1#- %)+

Y%=/1+)-; # [ # 1"#/1+). (| =%E#-/8%'&SD"#) 1"#
=(0,%2"%)#/ 1+9#)%"); 2:1(1() (1/.%<(==H-(+1#&36, ($(1
( 1%=+() () (1//"%09=9%:)1; 2&+0%"#=(0 /%0DOEHL"#,(.5

%) #)- %$1'# =(0,%2"%)HEFH+E()* 1"# =(0,%2"%)#%:1
)2,%1#01#/ (E(L()*+ #5,(..%)8

Ensemble Performances

I"# 34567,#0%,-/#)/#=.&# 2#,$%,=+)0#/#+:1($:&83(=2&>
$0- 1"'#2%()1) 1"#,%%="## >%:"#+, 1"#.#/1 .&#)- %A "#
0/1,:=#)1/ +)- ,%%=%:)- +)- 2&+0&"#=(0,%2"%)H#"# #;
(1" (/&% *%t+0()*1"#2#,$%,=#,/8

Strings

4% ,/1# #Y5##0%,-()*/ %PL,()*#- ()/1,:=#)1/; 11+,1> 2%/(1(%)5
O0* 1"#=(0,%2"%)# $#' SHH2PL"#.%-> %R "#()/1,:=#)18
G#2#)-()* %)1"#+0%:/1(0%R"#,%%=>%:=+>"+)1 1% %E#
1"#=(0,%2"%)#0&%/#,9%80,$:,1"#, $,%=1"#()/1,:=#)1 1% --
%,=()(=(H# +=.(#)0#84%,E(%&(2%/(1(%d)'#34567"%,(H%)5
1+&&B% %,=% # St YoEA"#()/1,:=#)18 4%,&+#, /1,()*
1#01(%)/1,>2&+0()*1"#=(0,%2"%)H&(*"1&>*.%EMA"#()/1,:5
=H)1+&(/1F)- +)*&H--%") +-(/1+)0#%4" ##% $%: $HH(&&
-%1"#3%.)(0#&&




"#$  %&"()* + --$

I"H#B & % )*+- "3 BIR
"3(. %(4(&%(5 '$&Y6 %' (75%R69"
%"%".(( 6((%0:"3( %'(42;:01#<
* 04(&%(.(#&0.(=.>;8 03%; %'(
?"2(. 1"@'0%0'(#&0.(A=B>#%:
%'('($@'%6 %'()*+,- :2 (3(& CH
$&4'$&4.(;(&%®$1B."=>4( =.0+
:0%3$430.50%3$"&&"9  %'(42;+
01# #35%9%% ' %'( .(#%'6 %'( 7$9
D0&2 %$;(#0&"3(.'(0= )*+,- $¢ .
01%'0%((=(= 6". %";+%";#0&=
42::01#<

O OHSR@ASEWN( (W [ $AB5 HSYSUR()*+,- 3(.%6$+
401109%">. %'($@ B (YB86." 86 %' (TSYRE;5. (#H Y%'V60#Y%6(
6", ($%'(.03(.2 &0%>.81>; #'>&=F1$@IYb.(##$'&G'"
10@("47 =.>; #'>&=F'(032 4":5.(##$"&G<

B0/ .(4".=$8@#8 $H@(&(.0118"% (I>$.(=<*". ;"
0@@.(##336; %.04T&(.( 42::01# &((= %4$//1(@"> 40&
- $@'%(&'(; 2 0==$&@B(9 =K "6 LMNY%'L,N<

Y

K.O## (4" =# :(0>%$6>198%' .$::"& ;$4."5"&(H< *". 0&
"3(.0115$4%>"6 0 :.0## #(4%$'B6%'$Q 10@(..(4" =$& @ (#+
#$"8.86. 510438 (;$4."5"&(  %9"%"%'.(( 6((%0:"3( %'(
$&HY.>;(&%60 XHEH0E @ 1 ' 9&80% =$#%608&:6(0%6".(( % ($@'%
B((%6."; %'(#(A%$'&5 0#'1": OHH#H(4%S" BBHSUSU ()*+

- 3(.%$401FB ($@'%6 6">. %($@ 'B((90&=0829'(.( 6.";
6$306"M". ".( 6((96."; %'(#(4%$"&<

EL'#(;$7$&@O#HSIOB": 6", %'(2"2(. 2+L,L". 2+L,, +49(
=" &A™ (&= A1"H(+$TS&EBYY6'()*+,-<

S 01/2"H$'12/

0";01 9".7$&E$HY%0&AH 0:">%0 6"%. %9"6."; 0#"1"
(= $&H%.>;(&MS >1%$51$&#%.>;(&YMB25104$&@'(
$4."5"8&(  #1S@UL23( %'( $&H#Y%.>;(8%01PEHBDE@ (=
="9&:809%0 =$#%0846(%9"%'6">. 6((%<

34)1-
P'().( 0.( #(3(.015"#$%$" 840951 1D $(Q4(11(8L>1985%'

LR



I"# $%6&' (F1&+!,%!" &-%.1&'/#(0 (# O((! |( #1#+&QH#H#O+(3
"% A% (0 1" $%&'(B 3(+# -%o+#BTS0+(18 .(7- ,%2D#
&IV "H 3%[+($"(# Yo $2&JH-12(#+1( 1H# (T
O(&+-):0 %96 $(..%92/ +H#3(1# I"# $NE& (2%& *=:>? .7.:
S (%@ (18208 "H (7-9(&+ ,%62BY%LE.I&-%"
B+T72101" +((3 .(7-.  B((-< '+AS(.%!%('%'B# 3%/CD\(
>DO##0+(3 I"# $%&()

OA(7 $(.%!1%(1"# *=:>7 (3#,"#+# L ' 1"# (7-9(&+-

&'- I"# ($#' 2%(0 !"# $%&'('#+#,%2D# .(3# &3(7"! (0
+HO2#'\H(7'-  O+(31"# 2% B&+#0BL.%!%('%'B.' 3%'%3%@#
(+ &I 2%-+#02#/\% (. #$#-%'B ( "&! .(7- A(7TF+#
1+ 1%

I"#$% &'( )%*"+,-%&

5 *=>? /&' $+(-T/# -+&3&I%I&2BA(- +#H(+-%'B.(0 &
(H" 14 &(+ 1"(%) ;05(..%924B(. %1% (1" H# *=:>? &!&"#%B"{(0
# O##(+ .( &- &O#, O##I9#"%'- 1"# [(-7/I(+ ) G"# ,%-#
(YOI A T2 2HS+(-TIH"H (+"#)+&(+ I"(%+%!" &.17":
'0'B A(7: &+ I"HHEHE Y. B) # +#&2(9#. (0 I'# 0%B7+HRH:
31, 9+%'BH &39%H'17&2%0I U@ I"H +H(+-%6'BF 1%+('3#'
%'1(I"# +#/(+-%'B&--%'B!( I"# '&!7+&DH#HZ0 "# +#/(+-#-
$H#+0(+3&'/#)

A5/, $H

G"# *=:>? +#/(+-. $#+H7..%( %' 1+73#'. '&!17+&22/0!"(7!
TSSHIO+#ITHIAASH (+ 2(,;#-  9((3%'#..) E(B&.<9('B(.

&~ 1"# 2948 O#t+#](+-#- %! 2401 J+VaBHHH(HOH/ OAS(.%:
19%('%'B"# 3%/,%!"%'& 0#, O##(0 "# %' 1+73#').) *"&4#+.<
OHD2 e U6& BB (I"#+ U 1+73#. "8 &+HOM $+(92#381%/
%'"# TISHAO+HITH [%#,%022#/(+- '&\ T+&288- 7'&9+&.%1¥2A

0#+&12$-" 3*#/,-$* 4/$-&%
=(+ +H#(+-%' B L(/&2,%!" &/(7.1%/B7% &+
L( HS&+&MB((  +&/4. &HHHHITY+

01" 2061 2HQAKE H# 1" 1+8&/4.)K'H
1&- & (# *=>7 /& -( "# L(9'%/#2
L &ME(O #6191 YRAH(+:
HIA (B N HEA&(&*0

AT

CP



Note:

"# $%&'()* +,- #/,004#+1#1 2,. /3,*#&0)4)+53,617083)2)#1
)+*- 60#+-*Q-* *+*)-) )<<+ #3H0#+-EH H +,- 1#*)5+4#D,.
#>- #0#37)5" $S@A7883)/7-),+3)4H 3, *#&0)4#1#3#/-.)/56)&
-719%,. 13,*#&0)4)+5")5" $@A,6+1 *,6./#*B .655#1+#*H* 7
06*- 7+1=# .#/,00#+1 6*)+5,6. C&D'D,. C&D" .)<<,+
0)/.,8",+#*9

I"H$Y& Vo(HW-+#, -#S,+)%./ O#$1.%23#4

Classic Blumlein Technique
%,. 07+? PH7.*BE/,)+/)1#+-F0)/.,8" +# *#-68*"T:# <H#t+
=)1#3?26*#1 2,. 8)/4)+5 68
COOQO ®OOQOO xp+1*)+*## 7%+7-6.7332
SORHE BouERs 7* 8,7%)<3#9"# EG3603#)+F
H#/"+H)HE#BFTO#L 2,. 199
G3603#H)+B, 3 -"# 64
2 -=, 2)56.#&#)5"0)/.,&
8"+ 8%)-),+H#L T+ )+ -"#
*A-[" K*496)56 LK) -"7-
2T 3H2THL - .
2714+ )5"-B7-7+7+534#2 NOP
K)9#8B" 1)*837/#1QF2.,0
[#+-#.L9

R7/" 0)/.,.8" +# 63-)07-#3?
DHHL +# *SHTAM)+ T *-##,
*% HOBT+116#-, -"# 1).#/-),+73)-22 -"# 0)/..8" +#*B -"#
HA63Y* T 4.2 =HIAH2)HHT-#.#, )OT5H# + 8372<7/4%,. /37*&
*)/73 0 6%)/B 87.-)/ 6F.3B -"# .#8.,16/-), + |7+ <# ;#.7?
*7.)¥272)+59

Figure 1

I %8 (*H#H, 0).,8"+# )t -=, )1#+-)73.)<<,+ 0)..&
8" +#* )+ S6*-")* G3603#)+.)#+-7-),+T)2-"# 0)/.,.8" +# )*
837/#1)+2.,+- 2 -"# 8#.2, 07+/#B=)-" -"# C,?#. 3,5, 27/)+5
U L2 S HHO<3H, <# # 1#1B-"# 0)).,8" +# =)33
BY:# 7*-##, #,.1)+5 7*8#. -"# G3603#)+#/"+)HEHGH/ 76*#
2 " - GHHAR 2 $96&'(Y )<<, + - TH16/#.4B,6+1

'O



HESAOBO(+ ), L S((+ S () 0+,
(FS((+H (I 1+8,%. 1$,) 23 (*-5F 1"+ ¥ 1%) 4"#5
(%'44'1(.6$,3 %™ %'&'%)%$("*72,3."%S)#", -**8
1$,1'##3(* $.2%9%"." 3:%"/

0 (+.$< ¥4 THSUB(S","%. 1t H= %A -"H$Y%
(%% < I+ I"HS%896S. $. >P5@ABH, '%()#+,- $%'
2.36"(". %' 1*-*H=  U%A%UBS. >CH2-#" A%'1*063",:/

U HENSY6( ) &+, &

D, (+' '$U6H#8$=. *4 (%™ %$3")%*$31$.(",:6(+ E"35F"3

0%0'1063", (1+,"G2' 1$. &3 (* S 4018 -24($, 5

D (%% $3 55 A3, A%-(+ S "1 $%%$3 18 #'15

(%*,"1-$,"92#$(™, *4 (+' I"3(+ *4 (+' (%™ "-$:/ D,ESF
96'1%3",:6' "1 4$1'. ."35
1 $=6*,"' 4L1I'. 4% 38 $

COQO8Q000 o w1683 (+=
% 1¢,,° 103 $ .+,
"2%" J/

o Y B "(+(+' F;5IKL.#** 43$1",:
, N (L% A (+ 9%4%%-$,16
’l (+I _II1 ll. 9*-"("*’!3 4*%5@
" S W63 MHS(,: (+ Fi5IK
~ -~ 1*2,(Yb1#*1<!"." )= KNO
o*."("*,. "(4*%5F %'1*%3",:/

M-S C=","%(",; =*2%:5IK I"(+
. (F #F  (+ A4 (F
[%0# 0 MFESIK 4+*1< *2,( 7."

P.": (+ MFESIKF+*1<E*2,(6 9$:' Q86+, 4$1": (+
AFL< A2 (0 #r 3'%L(HB((+ (% *4(+ 9'%4%06-$,1'6
(+ -"196*0+%" 1"HH#) %*(S(KNQ*2,(UBL1#+1<!" $,3 1*065
%' L(#E*."("*,'3 4*YESF %'1*%3",:B "(+(+ F:5IK ", $&%("5
1$40%."("*,6 1$)#'',3 3*1.,6 (+ 299'096"))*, '#-'(  4$1.
(+' 1',(% *4 (+' 9'%4*%-$,1'$,3 ". (+' >-"3A -"1%*9+*'6
$,3 (+' #1% %")*, #-( " $(QRO (+' 9'%4*%-$,1'$,3
IH



" #3508 1'%()1*+,-$,.%/ OWSI*+-$,.% 1" #, 290,3.#%'
3-"1% 4.5 )67%H#$%H -%+6'83"#)%.#1. 9,3+4l+1.: +I;
%.#6#1,./

OSYBH-34" L #SYW' 6. "I'06%<%)% ELYH6'% %=363"..
1Bl % <"SHSYHYHUFTI- A1<<QU8)I<6+#, #SOHL #4,
Y+ -$,.%" -<6*%'6" 6 ><3)<%!.2;@ -6!45'%<IA%+18 41'%
"H00+M6:%/ B" 9,3 +%'3* WU VAV HUSIE"'Yo(%<%) %o HVo
AHS |1 HSYHY+MB: Yo A<<B++ 4 3HI<BIHS HSIH Yo Y%6<%o;
)%.# #3+.%6<#$%69 ', 4.5 9,3 $S6AWBI"HSWR)!'( %<%)%.#
“6.9%' *%.H#YGE JAL: B6),., -I¥73/

OTHSYBH#-34#" 1 #$9%)!'( 6." &"1'%(%<%)%.8+%%* +'%'
.. "Y%-B+6HBAE* T BSMO<V L " "$,4. 1. Cl:3+%
D*6. 2996'% GHSMIEYe+3#-34"6." #$9%6'83"#)%.#1 #$%
"HOb+UB6-6+6#1,%6. 296,.% '3+ )IE'45 +6HSWS6.
3+l HUHHI64%*,+'1.:/

F-6*00,%" . # -%+)#6 13<<%*3™!,. |1 #$%;F !.#%."1#9
"#%+94,,+)6#51!+"#%"+12%'29 B<6. H/ ><3)<%!. ,A%HJ
9%6+6:,/ K%"3:%"##$%,<<,4!.. +%6'.: ,. #$%328%*#L

| H#SS%&( ) "+ &8,
012* *+&8$3% 5$6&,78%B8.[-;8& 7$,! $,<-= - *+&&$>
2"48@-$:=" *$."BCUDEFF"GEBIIJKLM.+'N

MID

4

SIDE <

REVERSE
PHASE

\

MIXER CHANNEL MIXER CHANNEL MIXER CHANNEL
PAN LEFT PAN RIGHT PAN CENTER

O-=8&D
MM



"#$ "%&"(%)$%"%*$
" $%&'()* +*-).-/ 01)-285#6)*),7)7*25184#729 2"+2)*
S#:1)5#.2, #7*15#45, 445, 4#5+2),7,< 2")* 8)65,4" T# )* 2,
<,--= *8# 6,88 T*#7*# 51-#*9

>Q1, +7)). 2547+ 16#538+@#3 7,2 #A4,*#2"#8)65,4" T#

2, *#H5H" 6B |5 ?)05+2),76L"#8)65,4", 7# )* +66).4#72+--/
5,44#.3 24922, *##)<.+8+@#'+* 661554 04<,5/5#2157)7@
)22, *#52)6#D,= 124125 + .1 *17. =1-. )7.)6+2#+
*254#26"#5)00,79

'9 E, 7,2 #A44 2"#8)65,4" T# 2, )5#620-+*2%< +)55
*25, 7@F)56155H#T2FF# + =)7.*65##7,5 *1)2+0-#0-+*2<)-2#5
="#7 6-,* 8)B)7@* ?,6+)*2,5 6#52+)Z/4#* < =)7. )7*251&
BHT2*OG&A,AM)T@H* 7,2 THEH +5)-[+8+@#2"#5)00,7#-#&
8#720128+/ 45, 16# 17+66#42+045#+84-)<)HBH5- +. +7.
6,1-. 6+1%#+8+@H, *A#+BHE*24#8*9

HOE, 7,2#A4*#2"#8)65,4",7# 2,-);1).* ,5 6+1*2)68,B#9

(9 E, 7,2#A4*#2"#8)65,4" TH# 2,*25,7@-2#57+2)#@625,&
8+@TH2)O)H-*JOHQ"H#A,=H5 25+7*< 58H#TT +84-)<)H5*B +
"18 8+/ 5#*1-29

19 F*# + *,<26-,2" 2, 6-#+72"#8)65,4",7# 0,./ 9: *8+--
+8,172 < #7+215#+-6,",- 6+70#1*#. 2, 5#8,7# <)7@#545)72*
+7. ,2"#5%2+)7*9

JO K##48#2+<)-)7@F=+/ <5,8 2"#8)65,4",7# +2+--2)8#*9
I"# $%&' (LY, =#5<1-8+@7#DB+7+225+87 1 2#<#55/4+52)6&
1-#4)72, 2"#5)00,7 25+ 7. 164#563845,8)*) 7@ 2"#4#5<,58&
+76#9

MON"#7 7,2)7 1*#3-2,5#2"#8)65,4" T# )7 )2*45,2#62) BH5&
5/)7 @+*#ET2"#8)65,4" TH# )* 2, 5HB+)PH2L4 7 +8)6 *2+7.
OH2=HH#TH*), 736, 7#5)2=)2")2*8)6 *,6B 045,?).#.5)2"/,15
$%8&'(P9

"



" #$%8&K)%))$*+,- ./ 01$(23.41.5$ 0. %03%(59$215(6
206" 71$3 985 5. 8)$HIRL2%,$ 49 ()( $

I"# $%&HES Y¥'+,"- " 0+1+2(
71$9:6;<=).40(2%k,%245()1 () %9.41()0(2%60$83/%263$%606
*$50 '$)(?5$' 0. 3$/3%2A010B%0193%3$/,$2¢0'71() *%>$)
01$(23.41.5$ %44$%8) 2.5)4(28.8)@)4$2(%,,A1$58)$'
A(011(?1(50$5)(0:(?10(523 A(0L(PR%*$394.0" 71$/(5(0)1
3$B8(3$)22%)(.5%}%(50$5%52% 3$0%(% )*..01@ $&$5
WAPB2S %' Q * U045 (Q S5(BS$ . 402% BSYHAS)"

71$9:<=) +- () 2.4430%' ./ %,.A 2%3+.50$$%,,.' CO)
(501 2.5)()0) ./ +%2:213.*$ '$4.)(0$' .&$3%5(2>$,)8+6
)03%08BE%60(3@(5()1 01%G5(*(D$) 01$3%/,$20(&60838%
01$:$0%)83/%2% )*%,, %*.850./ .(, 1%)}+$$5A.3>$' (50.
019(5()1 %01$%20.30. 43.0$2D'F&$D($@*$ ./ 01().(,
A(,, +$'3%A5.80 '8$ 0. GA(2>(5?@20(.56L$41-)(2%,1%56
'(5?7 ./ 01$*(23.41.5$@%+).3+$5060$3(%4D() $14.)$' 0.
J,(>$019.%* 4%"(5? ./ 01%(23.41.5$ 2%)$ISORE) 01%(,)
%3B%A5.80 ./ 01$(23.)2.4(2 )83/%286-$@1$(23.41.5%
(501 *%- '$&$,.4 %B5S&$D644$%3%EIHL ()1%44$5)@6
4,- *96))%?91$(23.41.5$ 2$50,-A(01%,(50/3$%$2,.0103$%06
$ A0L%$A '3.4) ./ ,(?10%21(5$(, .3 LMB<NOJI%44,01$
.(, 0.01$2,.01®.0 0. 01$(23.41.5$K"P$ &$3-2%3$/A1$56
$&$A.3>(5?%3.85'01903%5)'82$8) %&.(' 2.50%*(5%0(.5
01$3(++.5$,$*$50)".,,.A(5? 01())(*4,$ 43.2$'83%A(,, 43.6
®20 a$ /(501 %' IB/SA 0 0 (9 .3A?B% 863



M"#$%E&'(

)+ - ,.+,/0123*4+B6-7+/8%9:0;1+,2< =++G+4-/3+3,06+2<
26/>1;?7-*1370,4.+20136+/2-109/+3>40/327>,. :0;1+,>4
4-3>1;070@8/-: ,.+ :>4/-6.-1+ ,- 6/+A+16-22>BBO:0;+C

I"HGY&"H() *+" - HS-I(

*1012 1"#$%&™3
D EF4+99+2 +/+->:0;>1; 0132+60/0,>-+1-1+
>4/-6.-1+

D G:--,.< 7>348/+H*+14(@26-12+

D "4 >A++9+4,/-1>488+/:/+0,9@ 1.014+3*,6*, 0130
4-12,01,<6,>:>[+3 >:6+3014+- ,.+ /[>BB-1+9+:+1,

J?K<L?G -/ :-1- [+4-/3>1;8/-: -1+ :>4/-6.-1+
EF,/+:+9@®®-7 [+2>3*09->2+
M>BB-1#9+:+1,20/+*108+4,+B@+0, -/ .*:>3>,@
"B2+14+8 .>;.?8/+H*+14@02+3>2,-/,>-1
EF4+99+6,02+9>1+0/>NadA+1-880F>2
EH*02+12>>A8/@ 8/-1,-/ BO4=8 :>4/-6.-1+
1-12>2,+1 8/+H*+14(@26-124+;0/39+228 3>2,014+
1-:604, 2>+

O O O U U U U O

oP



"#$% !&'()*)(+,)-./0
Acoustic Operating Principle:

Polar Pattern:

Generating Elements:

Frequency Response:

Sensitivity:
Self Noise:
Output Impedance:

Recommended Load Impedance:

Maximum SPL:
Output Connector:

Power Requirements:

Supply Current:

Dimensions:

Weight:
Finish:
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Electro-dynamic pressure
gradient with active
electronics

Symmetrical Figure-8

Two 1.8-micron
aluminum ribbons

30 HZ — 15,000 HZ
+3dB

>-38dBv Ref 1 v/pa
<18dB

200 Ohms @ 1kHz
> 1000 Ohms

> 130 dB

Male XLR 5 pin

48-Volt Phantom
(per channel) only

4 mA per channel

270mm X 39mm (base)
X 25mm (top)

(10 5/8" X 1.5" wide
(base) X 1" wide (top))

531 grams (18.7 ounces)

Optical Black Chrome
18K Gold (optional)



Accessories: Protective carrying case,
protective mic sock,
25’ shielded 5-conductor cable
with 5-pin connectors, adapter
cable terminating in two (2)
XLR 3-pin male connectors,
RSM-24 shock mount

Optional Accessories: WS-12 blast filter,
10 dB in-line pads

Microphone Warranty: Lifetime to original owner.
(Repair or replace at Royer’s
option) Ribbons not included in
warranty.

Ribbon Element Warranty:  One Year

For up-to-the-minute information on Royer products and their
usage, visit our website at www.royerlabs.com.
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