
''PA 676 BTJTZEN''

USERMANUAL

I
h



trIEIFI P.A. ANE!

siTlJDlcl rvl lxEFt P.A. etTei

12 oF 1E| inputchannels | 4 outputchannels



GAIN
cont inously var iable atenuat ion
of microphone or l ine inputs

TREBLE
high frequencies l i f t  and cut

BASS
low frequencies l i f t  and cut

PRESENCE
middle f  requencies l i f t

ECHO
pre-fader echo or auxi l l iary output

PANORAMA
provides for panning lef t  to r ight

FOLD BACK
pre-fader fold back or auxi l l iary output

CUE
feeds a signal f rom any channel
into the phones and V.U. meters

FADER
linear attenuat ion of channel output
into master output groups

METERS
high  qua l i t y  V .U.  meters

BREAK JACKS
post master gain insert ion points

MASTER FOLD BACK
linear attenuat ion of

master fold back output

MASTER GAIN OUT
linear attenuat ion of

master output groups

FOLD BACK CUE
feeds a signalfrom the

master fold back output
in to  the  phones and V.U.
meters, at  the same t ime

cutt ing of the inPut
channel cues

MASTER CUE
feeds a stereo signal f rom
the master output groups
into the phones and V.U.
meters, at the same time
cutt ing of al l  other cues

FADERS
linear attenuat ion of

master output groups

PHONES
stereo phones output and volume on the desk

TALK BACK
mixing a microphone into the fold back l ine
for internal communicat ion; on/off  press-
button and microphone input on the desk

STAND.EY
mains stand-by switch, indicator and H.T.

fuse on the desk
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Specilication PA. 676 mlxer

inputs C version

CL version

outputs

insertion points

frequency response
harmonic distortion
signal-to-noise
crosstalk
equalizers

gain inputs
overload Inputs
socket configuration
power supply
dimensions

weight

versions

Sole distributer

12 (18)  unbalanced microphone/ l ine inputs 47K Ohms, 70 mV. :10 V.  ( -  20:  *  22d8.) .
1 (1) unbalanced echo-return input 47K Ohms, 70 mV. : 10 V. (- 20 : * 22 dB.).
1 (1) unbalanced talk back microphone input 47K Ohms, 70 mV. : 10 V. (- 20 : * 22 dB.).
12 (18) balanced microphone/line inputs 200 Ohms, 6.5 mV. : 870 mV. (- 41 : + 1 dB.).
1 (1) unbalanced echo-return input 47K Ohms, 70 mV. : 10 V. (- 20 : * 22 dB.).
1  (1 )  ba lanced  ta l k  back  m ic rophone  i npu t200Ohms ,6 .5mV. :870mV.  ( -41  :  +  1dB . ) .
2 unbalanced master outputs 600 Ohms, 1.55 V. :9 V. (* 6 : * 20 dB.).
1  unba laced  fo ld  back  ou tpu t  600  Ohms ,  1 .55V . :9V .  ( *  6 :  *  20dB . ) .
1 unbalanced echo-send output 47K Ohms, 400 mV. : 3.3 V. (- 5 : * 13 dB.).
2 unbalaced recorder outputs 47K Ohms, 400 mV. : 3.3 V. (- 5 : * 13 dB.).
2 unbalanced master insertion-outputs 47K Ohms, 200 mV. (- 11 dB.).
2 unbalanced master  inser t ion- inputs 47K Ohms,200 mV. ( -  11 dB.) .
30 :  20,000 Hz.  1+ 2 dB.) .
f ess  t han  1o /0 ,40 :18 ,000  Hz .
-  70 dB.
more than 45 dB.
f  15 :  -  15 dB.  at  100 Hz.

0 : * 10 dB. at 2,000 Hz.
*  15 :  -  15 dB.  at  10,000 Hz.
O : - 4 2 d 8 .
+ 22 dB.

/a Inch jacks

external, 220 Volt, 50 - 60 c.p.s.
12 channel  vers ion:  length 790 mm.

width 575 mm.
height 22O mm.

18 channel  vers ion:  lenght  1090 mm.
width 575 mm.
height  200 mm.

12 channel  vers ion:  16 kg
18  channe l  ve rs ion :20  kg
power supply unit: 5 kg
PA.676.12.C 12 channel  h igh impedance mixer
PA. 676.12.CL 12 channel  low impedance mixer
PA.676.18.C 18 channel  h igh impedance mixer
PA. 676.18.CL 18 channel  low impedance mixer

Haar lem Electronics Hel ios 8.V. ,
P.O. box 6255, Haarlem, Holland, telephone: (023) 32 78 58
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The D & R mixers have been developed in close cooperat ion with several  leading popgroups and stu-
dios in Europe. Some outstanding facts are the convenient ly arranged control  panel,  with just those
possibi l i t ies you need, the handable size and sol idi ty,  essent ial  for groups on the road, and the highly
competet ive pr ice. Not mentioning here the outstanding performance character ist ics,  which makes this
mixer a f ine studio console.

Al l  mixers can be del ivered with high impedance l ine inputs (C-version),  or low impedance balanced
microphone inputs (Cl-version),  the last using Beyer Dynamic microphone transformers, providing a
200 Ohms balanced input;  al l  inputs and outputs are terminated on the rear panel at  3 pole jack sock-
ets.  The Cl-version also having a mult ipole connector,  enabl ing the use of a remote control  cable, in-
corporat ing the balanced input l ines, as wel l  as the master output and fold back output l ines. In use
with popgroups, you now can make a good balance of the several  instruments si t t ing with your mixer in
the audience, which is almost impossible on stage; in the studio the remote control  cable wi l l  l ink your
recording room with the control  room.

Al l  input channels are provided with pre-set volume control ,  to el iminate overload, three very eff ic ient
equal izers, pre-fader echo-send control ,  pan-pot,  pre-fader fold back volume for monitor ing on stage or
through headphones in the studio, cue press-buttons with color- indicat ion for control  of  the pre-fader

input level on the V.U. meters and through the phones and last but not least high qual i ty 70 mm. Pr6h
faders for l inear attenuat ion of the channel output.  Dif ferent color- indicat ions on the control-knobs are
provided for convenient discr iminat ion of the several  funct ions.

lnput channel12 (or 18) can be used as echo-return channel,  giv ing i t  the same possibi l i t ies as a normal
input channel.  The echo-send control  wi l l  automaticaly work as Spin, which re- injects a control led a-
mount of echo-return into the echo-send for reverberat ion. A simple three heads tape-recorder wi l l  now
work as a good echo-unit  without any changes.

The two master output groups are provided with Pr6h 70 mm. faders for lef t  and r ight volume attenuat ion
seperately,  and a stereo rotary pre-set for both channelsisalso provided. Thefold back l ine has a mas-
ter volume. Cues for the master outputs in stereo and the fold back output are provided. Break jacks

are incorporated on the two master output groups and connect ion is by means of 3 pole jacks. High
qual i ty V.U. meters are used.

For internal communicat ion provisions have been made. On the desk is a microphone input si tuatec,
which can be mixed into the fold back l ine by way of a color- indicated push-button. In this way the tech-
nician can talk to the stage or recording room without interupt ing the l ive sound or the recording.

The mixer can be al tered very easi ly,  for instance when using a remote control  cable, you can al ter the
inputs on the back of the mixer in just a few hours into break-jacks, thus obtaining insert ion points per

input channel,  giv ing the possibi l i ty to use per channel anequal izer,  compressor- l imiter,  etc.  Each input
can be al tered in a few minutes to low or high impedance inputs. Block-diagram and electr ical  c ircui t
are del ivered with every mixer.  Of course we can do every change and repair  ourself ,  but having al l
technical  data and the service-fr iendly framework wi l l  g ive you extra securi ty,  so you can perform no

matter whatever happens.
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D e  P A 6 7 7  i s  e e t r  m e n g i a l " e l  s p E c i a a f  b e d o e l d  v o o r P . A .  s y s t e m e n  e n  d e n o  s t u c j i o  t  s
z a e . I v e r s t c r ' k i n g  e n  a l l e  s i t u a t j . e s  u r a a r  m e  L  m i n i m a l - e  e f e c t r D n i s c h e  k e n n i s  e e n
m a x i r n u r n  a a n  g e l u i d s k u r a l - i t e i t  b e r e i k t  m o e t  L r o r d e n .
D e  P A  6 7 7  i : c z i t  e e n  h a a s t  o n b e g r e n s d e  d i n a m i e k  g e p a a r d  a a n  e e n  g e m a k k e l i j k
b e d i e n i n q s c o m f o r t ,  u i a t  z i c h  u i t  i n  e e n  a l t i j d  o n v e r v o r m d  q e l u i d  z e l f s  b i j  5 0 / "
o v e r s t u r i n g  a a n  i n  e n  u i t g a n q e n .
f i i f  m o n n n a n o o l  i s  i n  d i v e r s e  u i t v o c r i r r q e n  l e v e r b a a r  e n  e v e n t u e e l  a a n p a s b a a r  a a n
r r r , r  c n o r ' i  o l A  r , r o n c* - , , * e n .
l t e  1 1  4 F , 7 7  i . e  r r i i n s y s s p f l  i n  b u i z e n t e c h n i e k  
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o o k  n i e t  t e c h n i c i ' e D  e e n  g a a f  g e l u i d  m e e  k u n n e n  p r o d u c e r e n ,  u a t  b i j  v e l e  a n d e r e
' n e n q p a n c l e n  z o n d e r  t e c h n i s c h e  k c n n i s  e e n  z e e r  z L J c r r ' e  t a a k  i s  e n  d i s n t e n r r e v o l - o c
t e l - e u r s t c l l i r r g e n  m e t  z i c h  m e e b r e n g t .
l l e t  m e n g p a n e e l .  i s  u i t q e v o e r d  i n  e e n  r D b u u s t e  h o u t e n  k a s t  b e k l e e d  m e t  k u n s t l e e r
e n  h e e f t  e e n  k r a s v r i j  f r o n t p a n e e l  .  D e  v o e d i n g  u i o . c d t  J . u s  l : i j g e l - e v e r d .

F r  A 6 7 7 i c
D i t - .  m e n g p a n e e l  i s  o n t r , - r o r p e r ' )  v o  l g e n s  d e  l a a t s t e  t e c h n  j - s c h e  o n t u  j - k k e l - i n q e n  i n  d e
a u d i o t e c h n i e k  e n  u i t g e v o e r d  m e t  q e i n t e g r e e r ' d e  s c h a k e J i n g e n .
D e  m o g  l i j k h c r j e n  u e l k e  d e z e  t e c h n i e k e r r  g e v e n  u i t e n  z i c h  i n  e e n  h o g e  i n g a n g s
n F \ / n p l i n h e i f l  o f f e n l i : r r e  f n n r r r o n o l i n r , o n  1 = n o  n r r o - ^ 6 F - - 1 ,  - ^ ^ -  - ^ - . - l -  o . ' - - - - ' t / - , , : -
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r r o n f r n ' r l  i n n - n  o n  o o n  n n r . o  i  i m i  + - - - d e  c o m b i n a t i e  v a n  i n  o n  r r i  l r : n n q  k a n a l c n  c o l r a -I  E r r  u f  u g o r  r | J o  I  u t u u
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r ' z o n q  o t n  o f n

D e  P A 6 7 7 i c  i s  s p e c i a a l -  b e d o e l d  v o o r  d e  p r o F e s s i o n e l - e  g e b r u i k e r  m e t  t e c h n i e s
i n z i c h t  d i e  d r , .  m o g e l i j k h e d e n  e n  k u a l i t e i t  z a l  k u n n e n  u r a a r d e r e n .
D e  D & l i  m e n g : a f e I s  z i j n  j . n  e c r r  a e n t a l  b a c i s  u i t v o e r i n g e n  v e r k r i . j g L a a r  m a a r  z i j n
o p  \ / e r z o e k  m e t  d i - v e r s e  . - : x t r a r  s  u i t  t e  b r e i d e n .

A  l  n o m o o n  r r \ / d t 7 i  n l - r f  l - r o r l  r ' o n i  n , r c  n n n - r o n .g a r e n :

; 1 .  D e  i n p u l  c o n n e c t o r s  z i j n  s t a n d a a r d  i n  s t e r e o  j a c k s  u i t g e v o e r d .  C a n n o n r d i n r t u c h e l  e t c
z i j n  o p  v e r z o e k  l e v e r b a a r .

b .  h e t  i n g a n g s  k a n a a f  b e z i t ,  e e n  2 0 0  o h m  s y m m c t r i s c h e  m i c r o f o o n  i n g a n E  c i r  e e n  l 0  k . o h m
a s y r n m e t r i s c h e  l i j n  i n g a n g .  B e i d e  m e t  c o n t i n u e  g a i n  r e g e l i n g .

n  f l o  i r n n n - - n l i n n  h r ' i  d o  D A 6 ' i a  i  ^ i - r  ^ -u .  u e  u u u r t ! : g E r r r ' : J  J f - t  1 5  P c t - ) f , E t  E t .

L . ' :  J -  n A C a a :  ^  - ^ + : ^ t ru I . ,  L I E  r H U  t  L L \ '  d t , U l . E |  .L e t  f r e q u e n t i e b e i e t k  I s  i - r r  3 - Q e b I C d e n - o n d e r v e r d e e l d .  h o o g r m i d d e n  e n  f a a g .
D e  e c h o r e g e l - i n g  i s  p r e  f l a d e r  m a a r  o p  v e r z o e k  p o s t f a d e r  o f  s c h a k e l - b a a r .
D e  p a n o r a m a r e g e l i n q  i s  c o n t i n u e  r e g e l b a a r .
D e  f l o l d b a c k  i s  p r e  f a d e r  m a a r  o p  v e r z o e k  p o s t f a d e r  t e  f e v e r e n  a f s n l e d e  s c h a k e l b a a r ' .
D e  c u e  t o e t s  g e e f t  d e  m o g e l i j k h e i d  v a n  v o o r a f l - u i s t e r i r r g  e n  o v e r s t u r i n g s  c o n t r o l c  o p
e n  u i t g a n g e n  e n  i s  p r e f a d e r .
D e  k a n a a l - f a d e r  i s  l - i n e a i r  e n  o o k  i n  d u u r d e r e  P r e h  u i L v o e r i r r  g e n  l - e v e r b a a r .
D e  U . U .  n t e t e r s  z i j n  v a n . l a b o r a t o r i u m  k u a l - i t e i t  e n  h e b b e n  e e n  z e e r  s n e l l e  a t t a c k  t i . . i  d .
D e  s o m g r o e p e n  b c z i t t e n  e e n  g a i n  r e g e l i n g  e n  b r e a k j a c k s  u r r a r c r F r  o n z e  C o m p r e s s o r / l i m i t e r
e n  f q u a l i z e r  a a n g e s l - o t e n  i < a n  u o r d e n .

k .  K o p t e l e f o o n a f l - u i s t e r i n g  k a n  o p  a l f e  k c i t i e k e  p u n t e n  p l a a t s v i n d e n .
l .  D e  t a l k b a c k  t o e t s  i n j e c t e e r d  e e n  s i g n a a l  i n  h e t  f o l d b a c k  c i r c u i t  e n  i s  r e q e l b a a r

o p  h e t  z e s d e  k a n a a l  d . m . v .  d e  f o l d b = c k  r e g e l a a r
-  n , , ^ - - - ' ^ A + - t ;  i, i , .  u v E ! - r u , , u E - - 3 k e  k ' l  e u r k o d e r i n g e n  z i j n  o p  p r o l ' e s s i o n e f e  k n o p p e n  m e t  r , - r a r t e l i n d i k a t i e q e -

b r u i k t
, r o  A l l e  i n  e r t  u i t g a n g e n  z i j n , r a a r  e e n  z e e r  r o b u u s t e  m u l t i p o l e  c n n n e c t o r  q e v o e r d .
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I n r e g e l  p r o c e d u r e .

A l l e r : e e r s t  o v e r t u i g e  m e n  z i c h  v a n  d e  n e t s p a n n i n g  d L e  2 2 O  v o l t  m o e t  z i j n  ( 1 1 0  v o l t
z o e k )
D a n  s l u i t  l - i  h e t  v o e d i n g s k a s t j e  a a n  o p , J e  m e n g t a f e l .  V e r v o l g e n s  e e r s t  d e  s c h a k e l a a r
v o e d i n g s k a s t j e  e n  n a  e e n  k o r t e  p a u z e  d e  s c h a k : l a a r  u p  d e  m e n g t a f e l
D e  m e n g t a f e l  i n g a n g  i s  l a a q o h m i g  2 0 0  o h m  s y m m e t r i s c h .
n ^  + ^ ^ ^ ^ - ^ r " i + r ^ n  i q  l r o l -  l - r o l - o  n , n t  g n  d e  t r r . r e e d g  r i n n  h c J :  q r u m m r ,  l n i q n h p  a a n q l r r i t n r rv w  u u p d o r  r D r u r  u f , r 1 9  r D  r r E  u  r r d  L E  p u l  L  u i l  u u  L u J e e U e  , , , _ -  _ _ , n t  V a n  d n
s t e r e o  j a c k .
D e  m e r . n l - a f e l  r  r i  + n - n . a  ;  ^  

- l  
- . . - - A - . ' -  ; q q 7 5 5 o ] _ n - i  c n hu E  r r E r  i ' J  u o  I  c l  u f  u g d t  t g  I o  r d d g u t  i l i l f  g  o 5 y  t i l i l t E  u ! I o u t  t .

D e  a a n  t e  s l u i t e n  e i n d v e r s t e r k e r s  o f  r e c o r d e r s  d i e n e n  e e n  i n g a n g s i m p e d a n t i e  v a n  l - 0  k o h m
o f  h o g e r t , e  n e b b e n  a l s m e d e  e e n  i n g a n g s  g e v o e l i g l e i d  v a n  0  d B  ( z z s  m v ) .
f l e  L ' n n i e l o f n n n  r a n q l r r i l - i n n  r , r o n l z ' F  n n f i m r r l  r r n  a  - h -  l , - ^ + - 1 - F ^ ^ ^ ^

i l [  l \ U P U U ! E r U U t t D a

D e  t a p e  o u t  v o o r z i e t  e e n  t a p e r e c o r d e r  v a n  h e t  t o u a a l  g e m i x t e  u i t g a n g s s i g n a a l  v i a  e e n  d a a r -
t o e  g e s e l - r i k t e  d i c d e  k a b e l _ .
D e  b r e a k j a c k s  s t e f f e n  U  i n s t a a t  e e n  C o m p r e s s o r / J i n r i t e r  e n / o f  f q u e l i z e r  a a n  t e  s l u i t e r i ,
u r e l k e  r : e s p r : c  b i e v e l i  j k  d y n a m i e k  i ' e g t e n z i n g  e r  o v e r s t u r i n g s  b e v e i l i g i r r g  g e v o n  e n / o l
b e i n v l - o e d i n g  v a n  d e  z a a f a c o u s t i e k  u r a a t m e e  l r e t  g e v r e e s d e  r o r l d z i n ; e r r  o n d e r l r u k t  k a n  u r o r o e n .

A q r : v e l g q  _  i n  s t e  I l i n  q e n  :
p e r  K a F a a l -

l l : r ' n r o n o l  r ' n n

Tre  h le
B a s s
P  r e  c e n  s e

E cl-ro
P  ano rama
Fo  l d  back
C u e
S a h u i f

q n h . . n n - ^ .

l o f l  n r ' n l ' r f , &

Gait ' r

C u e
F a d e  r

P  4677
F  4677  i c

f o l d  b a c k .
P 4677
P  4677  i c

n n h e e l  I ' i  r ' L q n m

m i d d e  n  s  t a n d
m i d d e n s t a r r d
l i n k  s o m
n i d d e n s t a n d
l i n k s o m
m i d d e n  s t a n d
J-1NKl3  OIT I

d r u k k n o p  o m h o o g
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l ' r i u  kan  d .m .v .  de  toon rege l i ngen  de  k lankk l -eu r  van  de  d i ve rse  i ns t rumen t ,en  en /  o f  s temmen
b e i n v l o e d  u o r d e n .
K o n t r o l e g r  n a  d i t  o p n i e u u  h e t  i n g a n g s n i v e a u  m e t  d e  c u e  t o e t , s  o p  o v e r s t u r i n 3 .

De  ze l f de  n i x  p rocedu re  uo rd t  gevo lgd  voo r  he t  f o l dback  sys teem

De Echo  aans lu i - t i nq .

f cho  apparaat  midde ls  t r r lee  ader ig  ind iv iduee l  a fgeschermd kabe l  aans l - r - r i ten  op  de  echo d in
p 1 u g .
P u n t  1  v a n  n i x e r d i n p l u g  n a a r  i n g a n g  e c h o
p u n t  3 , t

p u r r t  2  i s  a a r d e .
A a n  d e  u i t g a n g  v a n  h e t  e c h o
m e n .  Z o n i e t ?  l a a t  d i t  d o o t
I n r e g e l i n g  v a n  d e  e c h o .

Ec l ' r osomschu i f  ' ,  d r i ek r r ra r t  open ,
V a n  h e t  k a n a a l  d a t  e c h o  n o d i g  l r e e f t  w o r d t  d e  e c h o k n o p  r e c h t s o m  g e d r a a i d  t o t d a t  v o l d o e n d e
u i t s t u r i n g  o p  h e t  e c h o  a p p a r a a t  t e  z i e n  i s  ( V . U .  m e t e r  o f  r r k a t t e o o g r t )

0m de  echo  hoo rbaa r  t e  maken  r r l o rd t  he t  I 2e  o f  18 :  l ' anaa l  geb ru i k t .
A l l e r e e r s t  o v e r t u i g t  U  z i c h  o f  d e  e c h o r e g e l k n o p  v a n  h e !  i L 2 e  o f  1 8 e  k a n a a l  l i n k s o m  s t a a t
o m d a t  a n d e r s  h e t  z o  g e v r e e s d e  t e r u g k o p p e l e n  o f  r o n d z i n g e n  o n t s t a a t .
De  schu i f  van  he t  I 2e  o f  18e  kanaa l  uo rd t  nu  opengeschoven  to tda i  vo ldoende  echo  i n  he t
k lankbee ld  aanwez ig  i s .
De  fo ldback  knop  van  de  h ie rbovengenoemde  kana len  bepaa l t  de  hoevee lhe id  echo  i n  he t  mon i
t o r  s y s t e e m .

De  Ta l kback  toe ts .

u l -Ega r l q  ec ' " ro .

a p p a r a a t  m a g  u i t s l u i t e n d  h e t  v e r t r a a g d e  d u s  e c h o  s i g n a a l  k o -
een deal-er  u i i  j  z iqen.

D e  t a l k b a c k t o e t s  g e e f t  d e  m o g e l i j k h e i d
teem te  sp reken .
D e  v o l u m e  r e g e l i n g  v i n d t  p l a a t s  d . m . v .
h e t  6 e  k a n a a l  u o r d t  l o s g e k o p p e l t )

d . m . v .  e e n  l a a g o h m i g e  m i c r o f o o n  i n  h e t  f o l d b a c k  s y

de  fo ldback  knop  van  he t  6e  kanaa l (m ic ro foon  van

D e  p a n o r a m a  r e g e l i n g l
D e  p a n o r a m a r e g e l i n g . g e e f t  d e  m o g e l i j k h e i d  e e n  s t e r e o b e e l d  o p  t e  b o u u e n  d o o r  h e t  p l a a t s e n -
v a n  i n s t r u m e n t e n  e n / o f  s t e m m e n  i n  h e t  m i d d e n r l i n k s r r e c h t s  o f  e r g e n s  e r  t u s s e n  i h .

De  mu l t i po le  connec to r  rech ts  b ied t  de  moge l i j khe id  om eenmeng ta fe l  i nde  zaa l  dan  r r i e l  i n
d e  s t u d i o  a f l u i s t e r  r u i m t e  t e  g e b r u i k e n  d o m o v o  e e n  k a b e l s e t .
D e  i n g a n g e n  a c h t e r o p  h e t  m e n g p a n e e l  b l i j v e n  e v e n e e n s  b r u i k b a a r  b i j  a a n g e s l o t e n  k a b e l s e t .

u i j  uensen  U  een  p lez ie r i g  en  l angdu r i g  geb ru i k  van  deze  D  &  R  meng ta fe l .



''PA 676 BIJTZEN''

SERVICE MANUAL



l.-f

?
J

a

h
i
o

L
l,z
ta

J

+ 1 --i-
l- !a1

: .  I  aE
f\
o
Ur

*r

a
Y

c
2 &
ae

(Y!

o
I
*4. -'+

s
f

!
J

,t
E

J
U

.2
7

:
fim
l * lt g -

na

I
(6
.9
c
o
o
o
o

c
J

E

<.,
6

(.l

tLt

-lt

a
c,
a



I
(U
o.E
o
o
-9
o

E
J

^
a

eJ

d

(',
ct

i+
:>3o.

3
o

jo

ct

lE
I

3

i:: lu
/+- -  /g:: l.E

5P

b
b
0l

F-i
i -j.

5 J
> =

o a

a

o

o

&

?
l-

a-
a

j
t

J
L

(,

J
I
d

-0
-v

x

I

_n
o-
o-
ta

- i
)

o."

rfr

i+
I.

III'll
i:? ia
31 t 48

t

r

?9

II

aq

\o
o
a..:

-6

II

a-
E

Ir
o

J
L

a
t
t

=,

v; l

tfs\f/
$- N

t
J
U
!

(l

tA
g

o,a
0


	PA676-tubes0001.PDF
	PA676-tubes0002.PDF
	PA676-tubes0003.PDF
	PA676-tubes0004.PDF
	PA676-tubes0005.PDF
	PA676-tubes0006.PDF
	PA676-tubes0007.PDF
	PA676-tubes0008.PDF
	PA676-tubes0009.PDF
	PA676-tubes0010.PDF
	PA676-tubes0011.PDF

