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INTRODUCTION

Althaugh a VHF/FM service provides the highest possible
quality of broadcast reproduction such transmissions are
nat available to all listeners, since the reception range Is
usually under 100 miles and even less with stereo broad-
casts. Where a VHF/FM service is not available, AM on
- Long, Medium or Short wavebands must be used and in
many parts of the world this also means a loss of quality due
to poor reception conditions and the overcrowded state of
some wavebands, except where the powerful signal of a
local transmitter permits a quality comparable with that of
VHFE/FM,
AM reception thus falls into two categories

(1) high guality reproduction under the {atter conditions,
reguiring a wide bandwidth, and

(i1} extracting the best signal possible under difficult
conditions necessitating a narrow bandwidth,

The Quad AM3 provides for both conditions at the turn
of a switch and in addition there is a filter for removing the
adjacent channel heteradyne whistle,

The AM3 is a seif-powered unit primanly intended for
use with the Quad 33/303 amplifier but it may be used
with other amplifiers if required.

Description

A superheterodyne circuit 15 used with a tuned radio
frequency amplifier stage. The intermediate frequency
amplifier can be switched to provide either a narrow-band
response or a wide-band response.

With the selectivity switch in the 'Wide" position the IF

amplifier allows an overalf response to over 10 kHz and the
RF amplifier ensures a very low level of receiver back-
ground noise. When reception conditions are suitable the
quality of reproduction is comparable with that provided
by a VHF/FM service.

In the ‘Fiiter position of the selectivity switch the wide-
band IF response remains but a rejection filter is included
to eliminate the high pitched whistle generated by inter-
action of the received carrier with an adjacent channel
carrier. The filter rejection is so narrow that it has little
effect upon the quality of reproduction.

in the ‘"Tune’ positicn of the selectivity switch the IF
passband is reduced to improve separation between
transmissions. This, with the RF amplifier, gives a tuner of
high sensitivity, good selectivity and image rejection, and
improved automatic gain control characteristics, and
acceptable reproduction is obtained from distant trans-
mitters despite the congested state of the broadcast bands.

A tuning indicator is provided of the luminous ribbon
type which gives a clear indication of the correct tuning
point in the Tune switch position, The receiver tuning
does not aiter when the selectivity switch is changed so
that the tuning indicator is made inoperative in the "Wide’
and ‘Filter” positions.

As with other Quad units, the AM3 is enclosed in a
removable metal cover which permits mounting through a
cabinet cut-out, The mains fuse and voltage adjustment
are mounted on the rear panel together with the aerial and
earth sockets and the mains and audic ocutput connectors.

An external aerial should be used, preferably erected out
of doors as clear of buildings as possible {see Aerial page 7).
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INSTALLATION.
Mounting

The tuner may either be used free standing or mounted in a
cabinetpanel ofupto 3.

in the latter case cut a rectangular aperture 107 x 37
approximatety, in the panel using the template in the rear
of this booklet,

Remove the two screws fram the rear of the cover and
slide the cover oft.

Insert the tuner, leads first, into the aperture from the
front, ensuring that the lugs on the rear of the tuner front
panel locate inside the aperture,

Replace the cover from the rear making sure that the
leads are not trapped. Insert the two screws and tighten
until the tuner is just held in position and then give one
additional haif turn to each screw to lock securely.

Mains Voltage

Ensure that the mains voltage adjustment at the rear of the
tuner is correctly set for your supply voltage. If it is not,
withdraw the cap until its pins just clear the socket, rotate
it to the carrect setting and push it firmly home again.

Connections

The tuner 15 supplied with [eads and plugs for direct con-
nection to the Quad 33 control unit. For use with other
amplifiers see separate section under this heading.

il

Mains

The plug with the two flat pins should be inserted into one
of the two corresponding sockets at the rear of the Quad 33
control unit, whose on/off switch will then also controi the
supply to the tuner. Similar outlets at the rear of the AM3
provide for further mains distribution to another tuner,
electrostatic speakers, etc.

The fuse is a 20 x 5 mm anti-surge type rated at 160mA
and should be repiaced only by one of similar rating. Note
that the double mains outlet socket is not protected by this
fuse.

Audio QOutput. The output lead terminates in a 5-pin

DIN plug wired :
pint 1 Blank
pind  Blank
pin 2  Screen
pin 3 QOutput
pin 5  QOutput

This plug should be inserted into the Radio 2 socket at the
rear of the control unit,
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lead (160maA anti-surge  OQutlet Lead
20 x5mm)
Fig. 1 HRear panel view

ING UL ATION

Aerial

The Quad AM3 tuner will wark from any aerial but for the
best signal to notse ratio a good aerial is worth the trouble
of instaliation. The following notes extracted from the
BBC publication "Aerals for Shortwave Reception” may
nrove helpful.

The simplest kind of aerial is a horizontal or sloping wire, ra
or a vertical rod, as shown in Figs 2 and 3. Variants of this e
are the T and inverted L aerials (Figs 4 and 5). The main
point o watch in rigging these aerials is to make them
reasonably long and also to get them as high as possible
above the ground and surrounding objects. A length of V72l il
about thirty feet will suffice for a sloping or horizontal wire Fig. 2 Horizontal or sioping wire aerial
aerial, but something approaching a hundred feet would
be better. A vertical rod aerial should be about fifteen feet
long. For the [ead-in from these aerials a single insutated
wire or coaxial cable is equally suitable, but where match-
ing transformers are supplied with a vertical rod aerial the
manufacturers’ instructions should be followed.

For simplicity, the aerials in Figs 2 to 6 are shown
suspended between poles; where suitable supports exist TRANSFOAMERS & !
on the site, for instance a tree or a chimney stack, they can SUPPLIED WiTH Tws aeRiaL |
of course be used instead. :

A harizontal dipoie aerial (Fig. 6) is more efficient but AE O ;
anly t¢ signals from transmitters roughly broadside on to AM3 EoQ
the line of the aerial. To signals arriving from the end-on
directions it is less efficient, as also it is on wavebands
other than that for which it was designed. These disad-
vantages may be offset without losing the dipole advantage
when required, by arranging, by means of a switch or YOV T 7777777777 77777 7777
otherwise, to convert the dipole to the T aerial {Fig. 7). Fig. 3 Ventical rod aeria)

6




AE O

[ a
AMB

TIT777 7777 777777777777 77777777777 77777
Fig. 4 T aerial

R o T

AE O»
EC

AME

TIT AT II T 7 7l 7 777 7 77777777777

Fig. 5 Inverted L aerial

Tvpical dimensions of each half (1) of a dipole
aerial (seefig. &6 ).

Waveband Fr1=|:|un'|zmt::l'1nF Length (B of sach
hatf of Dipole

metres MHz feet

16 17 13

19 16 15

25 11 20

31 9 25

41 7 33

49 6 33

{—,-|_|

b+

AL O
£

I |

1R

AM

T T7777 77 7 7 P77 7 7777 77

Fig. & Dipole aerial. A twin-wire feeder could be used instead of
the co-axial cable shown

FROW DIPOLEK

AE O o,

EQ

AM3 —l

Fig. 7 Switch to convert a dipcie aenial to a T aerial

Earth

Normally the earth connection of the whole installation
already made to the terminal at the rear of the Quad 33
control unit precludes the need for a separate earth
connection to the tuner but where a screened downlead is
used the screening is connected to the earth socket. Where
a matching transformer is supplied with” the aerial the
manufacturer’'s instructions should be followed. |

Use with other amplifiers

As the tuner carries no on/oif switch the mains supply
should be switched either at the associated amplifier or by
a separate switch.

The screening of the audio output signal lead is con-
nected to chassis and wilf automatically bond the tuner to
the associated amplifier so a separate mains earth connec-
tion is not required if the amplifier is already earthed.

The audio cutput connections are shown on p. 5. Fins 3
and 5 are strapped to provide the mono signal an either or
both channels and the amglifier input should provide a
sensitivity of 100mV with an input resistance of not less
than 100K.
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OPERATION

Controls

There are three controls : Tuning, waveband switch, and
selectivity switch.

Tuning

Set the selectivity switch to the Tune position so that the
tuning indicator lights. After selecting the correct wave-
hand, tune just past the station required. On reversing the
direction of rotation, the slow motion drive will permit
accurate adjustment. Adjust the tuning until the shadow
between the two luminous bands of the indicator is at a
minimum.

Accurate tuning cannot be obtained in the Filter or
Wide positions of the selectivity switch, and the tuning
indicator is therefore made inoperative in these positions.

Always switch to Tune before tuning.

Local Station Reception

Turn the selectivity switch to the Wide position in order to
accept the full transmitted frequency range. if a high-
pitched whistie is heard this may be eliminated by switch-
ing to the Filter position.

Sometimes, t00, adjacent channel interference experi-
enced in the Filter or Wide positions can be reduced by
detuning slightly away from the interfering transmission,
without greatly affecting the wanted signal. Under these
conditions such detuning may well result in an overall
irnprovement of reception.

10

"" 2t ey - -
Ao [ -
- Pt P

' - - LM

LX3

| \
Tuning Setectivity
Indicator Switch

(It should be noted, however that the true tuning
position remains unaffected in spite of this audible im-
provement which is also accompanied by some reduction
in high frequency response and increased volume due to
reduction of the AGC voltage).

Distant Station Reception

The Tune selectivity position will normaily give the more
acceptable results although, if reception conditions are
good, better quality may be obtainable in the Filter
position.

If reception is very poor a considerable improvement
may be effected by use of the 5K variable slope filter on the
Quad 33 control unit.

CIRCUIT DETAIL

The aerial is transformer coupled to a variable-p RF
amplifier pentode (EF89) the anode circuit of which is
transformer coupled to the mixer grid. Both grid circuits are
tuned on all wavebands, and the Q of the medium wave
circuits is reduced when switched to select a wideband
response.

A triode heptode (ECHB81) is used as the local osciillator
and mixer. The oscillator anode circuit is tuned, and it is
tracked by high-stability close-tolerance capacitors.

The 470 kHz output from the mixer anode is transformer
coupled to the IF amplifier. The coupling is critical (Gk=1)
in the narrow band (Tune) condition. In the wide band
condition the coupling is increased (Qk=4) by including a



tertiary winding ; this method ensures that the response
remains symmetrical about the centre frequency.

The IF amplifier is the pentode section of a double diode
pentode (EBF 89). This valve has a high slope combined
with a low anode-grid capacitance and allows a high
stage gain without tilting the response within the iF pass
band.

One diode of the EBF 89, with a small detay voltage
applied, is used to provide the AGC veltage. This voitage
is applied fully to the RF and mixer stages, and partially to
the |F stage. The AGC circuit provides good control and
targe input signals are accepted without overload.

The [F amplifier anode is transformer coupled to the
diode signal rectifier, The loaded Q of this transformer is
half that of the first IF transformer and the coupling is
critical. In the wide-band condition the combined {F
response ts within 4+ 1dB to 12 kHz and in the narrow-
band condition it 1s —3dB at 3.5 kHz. in the "Filter’ position
of the selectivity switch a bridged-T rejection circuit tuned
to the adjacent channe! heterodyne whistle is combined
with the wide- band response.,

The audio output is taken from a small fraction of the
diode load in order o minimise distartion with heavily
modulated input signals.

The tuning indicator {(EM 84) has a variable-u character-
istic and will give a clear indication of the correct tuning
point over a wide range of input signat levels. The greatest
accuracy of indication is given when the IF amplifier has a
narrow pass band. The indicator is therefore made in-
operative in the wide-band switch positions.

ALIGNMENT INSTRUCTIONS

Each set is fully aligned before despatch and this
procedure is intended only for subsequent re-
alignment should it hecome necessary. No depart-
ure from this procedure is permissible and the
work should be undertaken only by a competent
radio service engineer,

AF Alignment
Power supplies are not required for this adjustment and the

tuner should not be connected to the controi unit.

Connect an AF signal generator between the junction
C41,R20 and earth. Connect 3 sensitive AC valve volt-
meter or oscilioscope across tuner output. Adjust signal
generator to give about 10 volts atexactly 3 kHz {or 10 kHz
on Qverseas tuners). With selectivity switch to Filter adjust
L10 and RV1 for minimum output {to be less than SmV).

[F Alignment

Preliminary. Plug audio lead into control unit, then mains
lead. Wave-change switch to SW (or SW2 on Overseas
tuners). Selectivity switch to Narrow. Tuning capacitor to
maximum capacity. Short-circuit C29, Short-circuit €C31.
Short-circuit C33. Connect 0-50 pA DC meter in series
with R23. Unscrew the IF transformer tuning cores until
they project stightly from the formers.

The correct tuning point is the first one reached when
the core is screwed in. ‘

1

During the IF and RF alignment the outpui of the RF

signal generator should be adjusted to produce about half
scale defiection of the output current micro-ammeter,

A damping resistor of 10,000 ohms is used during the
alignment procedure. The mains supply should be switched
off when handling this resistor.

(1) Apply 470 kHz signal to EBF83 grid (V3 pin 2). Con-
nect damping resistor across IFT2 primary. Adjust
[FT2 secondary (top core) for maximum output
current.

{(2) Transfer damping resistor to IFT2 secondary. Adjust
IFT2 primary (bottom core) for maximum output
current,

(3) Repeat {1) and (2) until there is no further improve-
ment in Qutput.

(4) Apply 470 kHz signal to ECH81 grid (V2 pin 2). Con-
nect damping resistor across |IFT1 primary. Adjust
IFT1 secondary (top core) for maximum output
current.

(5) Transfer damping resistor to IFT1 secondary. Adjust
primary (bottom core) for maximum output current.

(6) Repeat (4) and (5) until there is no further improve-
mentin autput.

(7) Remove damping resistor. Check that response curve
is symmetrical either side 0f 470 kHz.

(8) With selsctivity switch to Wide check that output
curtent is equal at 459, 470 and 481 kHz, and that a
_rise of about 10% appears at 465 and 475 kHz.

12

RF Alignment (European Tuners)

Preliminary. Remove short-circuit from C29. Check that
pointer lies at 588m when tuning capacitor is at maximum.
Sefectivity switch to Narrow. Connect RF signal generator
to Aerial and Earth sockets via dummy aerial. The correct
tuning point for L1, L2, L4, L5, L7, L8 is with the core
nearest the mounting base aof the coil. _

{1) Switch to LW. Set tuner to 2,000 m and signal
generator to 150 kHz. Adjust core of L7, then 14,
then L1 for maximum output current.

Set tuner to 1,000 m and signal generator to 300
kHz. Adjust C25, then C11, then C1 for maximum
output current, _
Repeat (1) and (2) until there is no improvement in
output current,

Switch to MW. Set tuner to 525m and signal
generator to 572 kHz. Adjust core of L8, then L5,
then L2 for maximum output current.

Set tuner to 200m and signal generator to 1,500
kHz. Adjust C26, then C12, then C2 for maximum
putput current,

Repeat (4) and (5) until there is no improvement in
output current. Finish on {5).

Set signal generator to 1,000 kHz, tune in signal and
check that calibration is correct {300 m).

Switch to SW. Set tuner to 6.5 MHz and signal
generator to 6.5 MHz. Adjust LS, then L6, then L3
for maximum output current. Set signal generator to
7.44 MHz increase signal generator output and
check that image frequency is received with tuser
setto 6.5 MHz.

(2)

(3)
(4)

(5)

(6)
(7)
(8)



(9)

(10)

(11)
(12)

Set tuner to 17 MHz and signal generator to 17
MHz. Adjust C27, then C13, then C3 for maximum
output current. Alignment of C13 and 'C3 may be
assisted by rocking the ganged capacitor slightly.
Set signal generator to 17.94 MHz, increase signal
generator output and check that image frequency is
received with tuner setto 17 MHz.

Repeat (8) and {9) until there is no improvement in
output current, Finish on (8).

Set signal generator to 12 MHz, tune in signal, and
check that calibration is correct.

Remove micro-ammeter and recgonnect R23. Re-
move short-circuit from C31 and C33.

RF Alignment (Overseas Tuners)

Preliminary. Remove short-circuit from C29, Check that
pointer lies at 510 kHz when tuning capacitor is at maxi-
mum. Selectivity switch to Narrow. Connect RF signal
generator to Aerial and Earth sockets via dummy aerial.
The correct tuning peint for L2, L5, L8, L11, L12, L13 is
with the core nearest the mounting base of the coil.

(1)

(2)

(3)

14

Switch to MW. Set tunerto 572 kHz (this coincides
with the 6.5 MHz mark on the SW2 scale}. Set

signal generator to 572 MHz., Adjust core of L3,
then L5, then L2 for maximum output current.

Set tuner and signal generator to 1,500 kHz.
Adjust C25, then C11, then C1 for maximum output
current.

Repeat (1) and (2) until there is no improvement in
output current. Finish on (2).

SOAE va3 vd

nv1‘f4-—-__- -

c49

c4l

R24
R25
R26 .
MR1
MR2

c48 T1 | v

Fig. 9 Above chassis view

(4)
(9)

(6)

(7)
(8)
(9)

(10)

(11)
(12)
(13)

v2

Set signal generator to 1,000 kHz, tune in signal and
check that calibration is correct,

Switch to SW1, Set tuner and signal generator to
2.5 MHz. Adjust core of L13, then L12, then L11 for
maximum output current.

Set tuner and signal generator to 6.2 MHz. Adjust
C26, then C12, then C2 for maximum output
current. _ | " |
Repeat (5) and (6) until there is no improvement in
output current, Finish on (6).

Set signal generator to 4.0 MHz, tune in signal and
check that calibration is correct.

Switch to SW2. Set tuner to 6.5 MHz and signal
generator to 6.5 MHz, Adjust L9, then L6, then L3
for maximum output current, Set signal generator
to 7.44 MHz, increase signal generator output and
check that image frequency is received with tuner
setto 6.5 MHz.

Set tuner to 17 MHz and signal generator to 17
MHz. Adjust C27, then C13, then C3 for maximum
output current. Alignment of C13 and C3 may be
assisted by rocking the ganged capacitor stightly.
Set signal generator to 17.94 MHz, increase signal
generator output and check that image frequency is
received with tunersetto 17 MHz.

Repeat (9) and (10) until there is no improvement
in output current, Finish on (10).

Set signal generator to 12 MHz, tune in signal, and
check that calibration is correct.

Remove micro-ammeter and reconnect R15. Re-
maove short-circuit from C31 and C33.
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2" T
0 (7} O~
C18 © 0
LQN\' ¢4 A c30 Rr18 RI0 €33 RI12 ca4 IFTY c40 A1 RIS c34
HEH\ ‘ ¢31
, : ;k /
HQ.&_ : -fma
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cﬁf |
' L30
HS/ / // / / / / / / [ X
RS ¢ RZ2 8 RT R17 c36 R28 cd46 RZ3 cd3 RZ1
TOP CORE
Fig. 10  Under chassis view
C25 <26 c27 L7 Cc28 C22 CIl Cl4 Cl12 L4 Cl3 cl - C2 C4 Li C3

SIE-F All La C23 S\IC-D L3 Rb $la-B L2 RI

Fig. 11 R. F, chassis—European model
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C25 c26 ¢27 L8 c23 clt  ci2

R3O SIE-F Rl L13 Sic=-D

Fig. 12 R. F. chassis—Owerseas model

L12 RS Sla-8 LI Rl

The drive cord runs from the upper pulley to the rear of the
slow motion drive capstan, then 23 turns around the
capstan in a forward direction, and off to the iower pulley.

Fig. 13 Replacing the drive cord
18




Specification

funing range:

AM3/European
Long wave : 2070-800 metres (145-375 kHz)
Medium wave: 588-185 metres (510-1620 kHz)
Short wave: 5.8-18.5 MHz (52-16.2 metres)

AM3/Overseas
Medium wave : 510-1620 kHz (588-185 metres)
Shortwave 1: 2.2-6.6 MHz (136-45 metres)
Shortwave 2: 5.8-18.56 MHz (52-16.2 metres)
IF Frequency 470 kHz

Qutput level: 100mV (Nominal for 30% modulation)
Qutput resistance: 15,000 ohms

Fifter rejection frequency: AM3/European : 9 kHz
AM3I/Overseas: 10 kHz

Modifications

Frrata

Power reguirement: 100-130 or 200-250 Volts AC
50-60 Hz 25 Watts
Power and Signal cable lengths: 4 feet (120 cm)
Vajve complement: EF 89, ECH 81, EBF 89, EM 84,
Dimensions:
Width 103" (260 mm)
Height 33" (92 mm) free standing
33" (83 mm) panel!
Depth 8" (200 mm) free standing
73" (180 mm) behind cabinet panel when mounted
(allow up to a further 1” (25 mm) for connections
depending on panel thickness
Weight. 8 |bs (3.5 Kg)

R21 is now 18K

R26 is now 1 watt

RV1 is now Morganite type 62H 47K
C7,8,9,15,19, 31, 33, 36, 40 and 46 are now
Mullard type C281

C48 is now 16 350V

C50 (European) }
C51 (Overseas) J 299ed 4004 3V

MR1 and MR2 are shown reversed on both
circuit diagrams

January 1977



o°oGie! O

WHNDNE  (ROBRANH QLY (0d W wassnow 3na ~ Qw1 O l — —
. PO AN D LI OW

A e —— _—— e g SRR - — —
_ +SiZtY 8 - AHOV4AL 2w |AsR 21 | &3] e+ 4o y 60 MM HSe+baX  mud |rogm] | wo n_uh
. Wa oL Hams ¥y TS X H[ay /000 M a3 hos. doooif 843 | |oMeos MY/ ADI92D Quv Iy [ A00g Nnum_m\_.n,._ 6D
THITIA " al Mg ATNNHD  Bagm 'S I aY [ OCOEN ww Wua [nogl [%02¥ 4000 L4 5 hﬁ:m._ Neh W EVISZD uuwl [ sogz oo, 8o
Wehw/avwiB2) avrmw | 1002 [aslfo-|2es] [thog N¥iwv/uvied> auumiow | acsz|%e ¥
) L0 LD
(Row JZ899 J3¥ AT WHONM AW 0 A SN ﬂlr:_. o H 1 - *
s | RO g 9>  nuid 27 BP0 3w | M6E | %N (SH 2] [UaRS wil ox L ODNaT |ARSE roix] doai| 923
| WOOLH/OVIQE D  Qwd L (. | P2 ] [Wiess SIOT 910 Himt F 81 CHPIi oy 'PYD TBILEAIY _ Ipac [~
e —rmrm— - W e YOl oywe | ASL]%SY | €E¥2 ] lufieg . WW Ews OSWwIN [ACCE R
. . Ly EC R
Vose ME1 Al OBRZE a3xv  wweeal a0dnn | |_ W gt owE Emm—ﬂn* 2z | 2v0] |Nivss . Q60 OW|O1 Lo OMumL-% ©f I LULEILS fo] &5
_ __ Iu...__....._ﬂth o Aot R el dooil 140 ] [HfPSS S OOl L0 ONNML-T o dauubEls dobior| 20
A 1[1
—. 18 W t\ﬂ_’ﬂu O g1y | Ao H.ﬁ-.ﬂmnw.—.ﬂﬂ tmﬂmﬂ O60 Oyt Lo MM T g Sl irmIC LM..._.“___F- P
. 88y ELOWU. wWOmiPH (WUAXOZ)IPUASILINGE HVGOY) | | ' | | ojere 842 ¥ 013 naMm  HEEH O t EL-k NN Fio-1-1 ol | 520 Y/¥EE IR ) o M E n_;__...____,__.r %S ¥ Sojezy
| ...___Hﬁm Wei gy L Sun [ AL [%28]| 40| Bl o/e, i MY Wl T mwarel | uv...u.« AOLb B2 | |
. _ - | v /603 Wg YD %ol dt-n] (£ [R]s62
— + Sec My bnain LRy (O ¥ %8 9] c2u
CBMS HNVHW | »n | [Tjo08 Eh.tt\_ﬂt_hmm.. TavInw | nosSIFoZ M40 | PED]| |HlOL2 _.Hm Wil " LY p Aol 0w * Iyl
. GLid3 WS Twwy nb__. I?nm. W owl oowWwan | nazt j%2x|dosl| seo||s/ssz My N L PTRE Y p ol | i | 93w
QHJ QavTa A |uwfads ikl % : e et B e
AQH } Ja WL e [AOSLIYSTF| 489 [ PEo ] (AaSZ vy, Wed () LELT | Ml | vaw
GBI AW i n rjoog weYY/EViRad OwNnw | A9z[YRS o] i _y?uu MY, L) e Tl NG| 12w
Wiies e IETTE IR Emm._ Fab AL, k2 S o1 Mash may
L ——ee — - | | /903 WOIY/IDI83D QT W | A00% [¥02 8] wia. | 180] [Rlots M/ LN T Kol¥{ wer| 12y
Wit TR i1l 90 .u,.n:m e DLLSNO DY I..rn.._...._.w_. Ewmﬂmr » - UbGws  glwg (ASSE 01| dooi| 03 ajoiz ik Bt oL NG EH F| MLT )| O
.I\ ciek 1%l Coiil Y 9 " Bel e SATOY VLA tT.m.m P2 FREI KA "ZX1L OGvlig "N "Dl NeNALEAOOY daz2gl g=ali 201 IH‘_ LAl b YLOour] WAL bl
Crir D 9 — — . { u s2C | W SxX L OIW3D |Aose Ay | dun [BaD] [ u/moz , M4 W W XHS Lovl Hog| oo
! ik 2l . Rl oSy n.I Pad WL VWOD  wEety o oI [{WHss o8 SZR Lo obL=% 0] ILUigblc _uw..w} Lasl|ajeez ¥, WAl wens! | | Xox] omi| 4w
Wilerel | 35 Sebil ¥ oW FYT QL. won wWOWlNTIDIO ‘¢ @ [Ny C8C0 ovley Lo OumAL-% Of JLiLluwule fou| 92| [ 9JeSs ¥4 Wan MG | wooe| W22 o
_z.f.h__ RISPY TeSNiORATE d@9 O3 BQLHTYVDISO MW \A | ®3 E#nm. _ OGO OOt (p Oval-f o AL IVELS doe/of S2 ) MY AN YW %N | YOO W1 Y
| Aféwl BiISYF WIHWLYATD 80 W wOLNMTHIED .1-..# 'REI BT ) . wWuOIwoE OdwR1 | nact XS ¥ (deoi *23 M g, VRin TR wer | W 2| i
lolSwt ('S8l S84l Y SN THQ Q) "NNOD 43 MS % | ireii S _ W 2ts oxaa | szt %2y (dOiIg[ezo 1S ] AN I CHF|INZ iy
g + afShe ¥ISY CIwondidTId 8% AT A My : 7 | [L2S Wigayi O [aseifXzE|doai{ 332 wisd WAV Ber] A=xuzxz| =Y
s siC¥L LIS¥ “WwWdiwldANz Qe D d'w ™M +1 || ES wWWwx g oowe | st |%sSE| div|ias M Wdn e Gl ot¥| Lv | 10
-— _:.i,:_, | TSI S¥aiv "Oond Tdd QL 0D idieAEd .._..____...n i .. | _®[[Mfezs o Wwgxy oowan Taszi| Ker[<4oB){02o o 4y L) i =S Xoux| wev| O
B L 19y HOINALATNE WG HOD  \EDe W 27 ﬁmﬁnh T _ MikViavISed o T I :nnw.wd&u 90| &2 I!ﬁfﬂﬁ SRR _ ._..ﬂnri oci| ew
_..:m.__ﬂ Sy THINMLOBIR W0 WD TViHIw M _ ﬁ_ 71 [{JL2G L WALG K OWEY | Al [%a v dORi] oo ] M¥A 2 3| — Xor¥| wed| ou
ﬂ_ L .__“Eh wug KL O ) T ERET Yo ¥ | vel| Zu
WiethS| G233 FRI MM, Z5% O@Piid ON ‘Hyu0 "M LISAOIY H
224 — ¥ Nah IV ToxE| B - =
= 1 o i o F¥eixd audTIOW | Ix | {>fs0s ...._Emmn.u.-wh Cu TN Mg Weai -} LY Yoi x| WO Sa
\_ ETIRE TN HE___._.. o fIES . L WAUE XL odaam [ roeg o M&, WMadn NG e hd BT bA
- LIVAG  Quehinw I o] jmlres cea 0OWol 10 OMBL-S Of illulLs i.r.n Wl HANSI XYA%s| Oni| G
pn__.nnn HEY FdAL ILINYODOW it | 1A | {NsS o'0 Opjol LD Owmsl-% o1 dauNILE i M¥L Wwain BN T) %Yoi ¥ MOoal] BY
SiS5¥ d9/40QLIOIMY  Tiwd | Ac Yootz |0SD | [Nf4 S . O8Q Ov/O) 0 owimi-t 0O 3Iuivys My Nt NS %RUH €€ 1
Ml ' ON : oN |
" xNE AN a 2 S MEWY W . Ra m:._a:_ AT | s e 334 S uINYW FONINIAIIY NI W "l E.EH— 434
v bl il - e i
m.ﬂ‘l—lll
m_mm ﬁi'tiil"lll‘*111""""'1!""'|II1I....I-...|...I_I....I|-_I._|..II.II._I.|I_..-I.III||I|..-.llrl.l_r..l.—IIIII...I..I..I..._l_..l_._ll.lrl._llll_lll_l.._l.-.l.l.l.__lrrl-l.lllllllllllll'll"lltlll'l:l
I | I“ =
IHI ) SPNIQrIt Qacal IISONO AWl SHAdYd HOHM 3¥g’' WS | G t@n_ ! bl 7
EED l SO ¥Wy3dyg I QL QIaLisd S LIVANOD IWNOLLIJAY NY " as _
|
. . b
_
_
i
i

Q8|

_—
n
LT

doot “ | |
yg| LM - o lh H _. | &2 ._,..W‘I Y
1o - L M Lak m ¢

2T , w x nm?i rer L G2 e ‘v f k.vq * | dobjor

[ ) 2 6z> | 29 21D - £ e
o P . |
J ©7 , 1 _ 7 en
: |

| !
\ . ' . — ¢
E Y . - _ H u '®) ( J
| . 5 Q
. | azs ' E 9y .. ™

e o 5
F ! ..w._* { doig * _ tids w
JU el
wmu_ ] .
ea0 \r .
X Josjon
| Q
doqy @0 < ” | Q\
-]
z2) ovfot n_mm_ dovion
oM m 112 2 12
* " n 1 | L
| g
s 3
+u | =

4-v15

Al {pe2
»Hig ﬁ;
ot

ppeep—— IR

e em—

W " ———— el — ———




bl

e — e Sp—— - A o — el el

(s Fm.mwwb o) Aa0cNdd

QBMITJHD

&Li12l D weNOBIT LINDYID L
Yoorg0 Y wayyg Qasryul _
oI OND NOODI I QLY ‘0D "B NI ARNODYH W) e— —
g D¢ :d N& L w3 0w NOLLY M ALD Oy L P INSSt
35._! .1 ADLO¥4L  3¥a {nose] _a\@_ _mru_mmi. S#D £ D HIMM  HSa¥bODD B1xu lhoge
TSIV Dug QL NUWE BB I 28V LA . I1}dbfoooty du Iud Wu@ﬂ ™ HOIV/TUBII QW I | A0S
TSIZIA PUT oo HLRWG  CADNGND B AWM | ISiirhg ] ] dv/0a0EX M u3 aFF Mivy/BYIS22 WY TINW  |Mes3
' Ifoos Mie¥/QviB82D duuninw [A LYY/ BVISZD Quyyinw |AS2
(Aew) 28941 Jay AFWMINN  HBWNOISNONL  SMyW W [ [s/ere| S SED yOr> MM HIBYOAN  HiwR wiv S X7 QdwWan | MeCE
‘ HOQIN/IPEI DT TW U T v} [twy | {ulrsS GIZ P HI Wm FEX OB¥IV On Dhya IWIIEnODY -
Bj/ag Wi ¥0) 0dW3 |ASS! [% s (YooaderD | [WYSES 06 OV/O1 Lo Owwl-S O EYTNLESR H
..:_un.: msl Al o9F B3 WNEAL  LhaPWY 9 wwex: osxwm rose[XsF|daz [zeo rss 63 O9fd1 LO Oxnal-9 O Arida1e
v/82s WwSwies Qowaa 005k PonF | 400y | 1eo &5 06Q OFf1 Lo OMimwi-g of TLAYILS
- af205 WO V/ADI9ZD Quuitaly | Acos fpzx |70 (ov3 ] [vhee MmE SnY |
. VST €2i3qL >mMSaqg (Wwe XO2Z] asuns Uil  YWog _u?.i. SPD POD HIUM HSE+PQNM EILE % g (e£D 3o Mg VAN HaNGi
LN WWw s x¢ QIWaT |ASE ¥ [doai RE5] (o/vLs M ¥ Wdn U
Ware HOCIg S s ¥ [didy (28D] g MN¥y g e gt
+AN3  devran rloog wivt/AviB2D duwTiow noszPpey o 1980 | [noiz M| Wdn 1T
1 . ¢8R 4937 dwuTIaw ._ A L25 ) W OxX i SEWNET rhSi m..:....._nmh SE3| B eSE MY W) baxs) m
_ lanlg QuuTnw h 4| |W62S WW XL oW :umn_m\nm.ﬂ 499 [pED M.umm_. M¥A N} bl ¥5]
* S84 QuvTIWN :..,_ Lio0s WihV/GVISSS quy1nw :nmm_ﬂ_ﬁﬂ *iwo- leeo | |fbaz MY/ L) W & WS
| V/ivg WoOId wum R ERIESITT MY/ W wwNst |
{905 WOIN/ID (822 qudiaw [noogifoay | io. Ires glze M¥A Wan i S
"2SSE Livii Y O CBMT  TIEIIATOOOH 1) w/B2S wwoxl odw3ldn | ssei{¥os |dog [eex | lajoz Mbd MRS
"ITR] EGIH W EN T Ona Rl RN a3 AT I_r laxl] wirss I e N FREEI OGP D 'O S TUILLERNODY Ia2qlé2o DiOLI MY4 wWal L EEY _.
- y—rregy - - — e - L
.l\Nm * | %ag MEA Wal Gl _
WErL ‘1Eel PORNN O D] THEHDROODE DD MELMI T WSS Q& 54 i Oxiuwli-5% ol dDliig3l s _.F.wx.u LI3D ﬂ____.u_mm MYy, Wl M NG
= al-adl RS SAYIId UM DWW O HNOD WAULETTUDRG 2M6 71 | [N/¥55 Q@6d Owol (O Owibi-% O 3Liduais Forioy| 2as) [afr gl M¥y an ot
M Err ittt TEDialdad 89 WO auTITEa M %7 | N/ 7S5 0GR OF¥lOl LD S wMpl-6 O ILLAEILS | .__u.vuf._muu a /00 Mg W dn Wi m g
X, L 128 TodiwlThGME WY WD " HQUUENTTRO M5 &™) rwm_.m__ W O N gd QO ™} NE2 [XsF [ plwas rm...._mm._ My HdO W Net
i} ISS1 S5l y O 2ud 9l THOD Lu MG 94 | [N/ 2S Wwivexi oOSwaT nsel [Bex [dosfgaa || ares MY A YRR
Yoy QZSF TwdWlTiNd @9 K2 gw [ | [wrvest - Wl ki O3 nmm_.hmﬂ_...h.? rad || o v WD NS
L
-7 ISl SPBIly ON Dmg ©L MO giHIy 2MY 1 | fvzes Ww XL OdlET [nsa [N |0 [p2d ] [y /une ¥, Nan HuMg) *
L EISF esiwi3dy §9  mos  dluRy MW Z7 | jtfocos WLy /AVIEED duuinow (nosz ey #E—m.u %/563 orbg Wwd) BWNE _1
o 6iSH WD 83 10D Wiw3I¥ I mS| | HT| 125 WwSxi QWi |n&2 F {doa [ 8D | (/802 MPf Wdl  dawSt
8zs WWSX; GowE1 |rock 13 (9001 | LD :___om.n“ Quoi, Xy
B|TRE _ HZ) 3drL ALINUDWOW | | Wit | 1AW E\hmm. Q22 35D Him ESSI Ot N Ord "BHG  Tadllsnedy et RIE Iadi ML Wadl o uNE
B2 22X duuV NN I i YL wWOI/ DI 1@3dd Twuiw 3TN .duwd io- _n_u ..__xo.nw_ MbA WD GuNE)
L2/ i@ dAuyTinwy TN " _. (afove MR vl MUNE)
(ZiA8 dmnW | Taw | g /r55 ©OGd OP/0I L9 OWINL-§ Gl DLIALWILS Botlost eia| lafeez MY WAO  MMNE
-y - )
gt d0/ 60 L201MY  2id3 | AE FOO¥ | 15D ] |rnArss Q6T oOdar LO OMHLI-§ O BAUVILE Tqiu_tw_u wfooZ ME{ Wt wuNE)
W15 ww 01 %02 OOwT | Asi] &5y ido02do g o) [ras CE6Qq or/Ol L0 Owugl-% O JauvIiLS l Forky | nd | [w/eis MYy WA NSl
JI -
"Gty - O o
3015 WONIANAIY WA RIE L L EL =ays) ASCNANI AT B2 MW . oy T:JE._ 43 h>oas ADNARI S0 Sl Ty
»
- -I llllllllllllllllllllllllllllllllllllllllllllll -ll. llllllllllllllllllllllllllllllllllllllllll J
} i |
I v} ) [ . [oo] w} ) _ EHM
.ﬂ-
F ) BN JIcnl dIISHNN 3Rl SHAGEYI HOIHM 32 Q ‘98 ” Su ¥o "
EWD “ 40 wWudAs IAL QL Q3llld 1 LIVLINOGD IYNGILIQAY NY ! 8o _
! ! aad(1e :
_ . .
ﬁ ] _ foack . - |
| _ &2 _
"o Ly | _ 3 O- . ! L) -
W ~o- d i Led _ o
ey szls +ad ) dobjon Y © dopfol
e _ - b2 . : .fon
122 i 3 ot S2
x| Siy \— &) h
| # i § i e
[
1 3 decaz ’ . .
~| i i O
* oS3 . v ._o.v?. o dosfor
3 g5 © _ ves
m _ do+ ol . 31 £
=
V) o
- W _ i & Oty £iD S it
w iy 418 ﬁ
| - . o ) = @ T/,Mu = @ O _.._-
!
1 (e15" 400 . Qg LE_. a4y qars
>
da9 dovfor it €8 dovjo dot-foi ) ‘
ST /3
_ =7
&y
+
x IMS
>
O JMs
¢ d=vi%s
\_ /n”. MG
A W
¢ Wiy
14l

6LI121D




