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WARRANTY 

Avtech Electrosystems Ltd. warrants products of its manufacture to be free 
from defects in material and workmanship under conditions of normal use. If, 
within one year after delivery to the original owner, and after prepaid return by 
the original owner, this Avtech product is found to be defective, Avtech shall at 
its option repair or replace said defective item. This warranty does not apply to 
units which have been dissembied, modified or subjected to conditions 
exceeding the applicable specifications or ratings. This warranty is the extent of 
the obligation assumed by Avtech with respect to this product and no other 
warranty or guarantee is either expressed or implied. 

TECHNICAL SUPPORT 

Phone: 888-670-8729 (USA & Canada) or +1-613-226-5772 (Intl) 
Fax: 800-561-1970 (USA & Canada) or +1-613-226-2802 (Intl) 

E-mail: info@avtechpulse.com 
World Wide Web: http://www.avtechpulse.com 
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INTRODUCTION 

The Model AV-110G-PS variable-gain linear amplifier accepts input voltages in the 
range of 0 to £2V, and has a variable gain of +1 to +100. The maximum output voltage 
is t200V. The AV-110G-PS will drive load impedances of 50 kQ or higher. The amplifier 
bandwidth is 350 kHz. 

This instrument is intended for use in research, development, test and calibration 
laboratories by qualified personnel. 

HIGH-VOLTAGE PRECAUTIONS 

A CAUTION: This instrument provides output voltages as high as +200 Volts, so 
extreme caution must be employed when using this instrument. The instrument should 
only be used by individuals who are thoroughly skilled in high voltage laboratory 
techniques. The following precaution should always be observed: 

1) Keep exposed high-voltage wiring to an absolute minimum. 

2) Wherever possible, use shielded connectors and cabling. 

3) Connect and disconnect loads and cables only when the amplifier is turned off. 

4) Keep in mind that all cables, connectors, oscilloscope probes, and loads must 
have an appropriate voltage rating. 

5) Do not attempt any repairs on the instrument, beyond the fuse replacement 
procedures described in this manual. Contact Avtech technical support (see 
page 2 for contact information) if the instrument requires servicing.



6. no pollution or only dry, non-conductive pollution. 
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FUSES 

This instrument contains four fuses. All are accessible from the rear-panel. Two protect 
the AC prime power input, and two protect the internal DC power supplies. The 
locations of the fuses on the rear panel are shown in the figure below: 

a 

7 [| 
Fuses #1 and #2 Fuse #4 Fuse #3 

(AC fuses) (DC fuse) (DC fuse) 

AC FUSE REPLACEMENT 

To physically access the AC fuses, the power cord must be detached from the rear 
panel of the instrument. The fuse drawer may then be extracted using a small flat-head 
screwdriver, as shown below: 

Pry out the fuse 
drawer using a 
screwdriver. 

Fuse 

Drawer 
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DC FUSE REPLACEMENT 

The DC fuses may be replaced by inserting the tip of a flat-head screwdriver into the 
fuse holder slot, and rotating the slot counter-clockwise. The fuse and its carrier will 
then pop out. 

FUSE RATINGS 

The following table lists the required fuses: 

Nominal Recommended Replacement Part 

Fuses Mains Rating Case Size | Littelfuse Part | Digi-Key Stock 
Voltage Number Number 

0.5A, 250V, 
#1, #2 (AC) | 100-240V Time-Delay 5x20 mm | 0218.500HXP F2416-ND 

1.6A, 250V, 
#3 (DC) N/A Time-Delay 5x20 mm | 021801.6HXP F2424-ND 

1.0A, 250V, 
#4 (DC) N/A Time-Delay 5x20 mm | 0218001.HXP F2419-ND 

The recommended fuse manufacturer is Littelfuse (http://www.littelfuse.com). 

Replacement fuses may be easily obtained from Digi-Key (http://www.digikey.com) and 
other distributors.
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FRONT PANEL CONTROLS 

. POWER Switch. This is the main power switch. When turning the instrument on, 
there may be a delay of several seconds before the instrument appears to respond. 

. OVERLOAD Indicator. When the instrument is powered, this indicator is normally 
green, indicating normal operation. If this indicator is yellow, an internal automatic 
overload protection circuit has been tripped. If the unit is overloaded (by operating at 
an exceedingly high duty cycle or by operating into a very low impedance), the 
protective circuit will disable the output of the instrument and turn the indicator light 
yellow. The light will stay yellow (i.e. output disabled) for about 5 seconds after 
which the instrument will attempt to re-enable the output (i.e. light green) for about 1 
second. If the overload condition persists, the output will be disabled again (i.e. light 
yellow) for another 5 seconds. If the overload condition has been removed, the 
instrument will resume normal operation. 

This overload indicator is only likely to come on in two situations: 

e Briefly at startup. This is not a cause for concern. 

e When the load impedance is too low (< 50 kQ). In this case, turn off the 
instrument and connect the proper load. 

. IN Connector. The input signal is applied to this connector. The input impedance is 
approximately 1 kQ. The input must not exceed +2V. 

. GAIN Dial. This ten-turn dial is used to vary the amplifier gain between +1 and +100. 

. OUT Connector. This BNC connector provides the main output signal. The output is 
an amplified version of the input on (3). The gain (Vour/Vin) is controlled by (4). 

A Caution: Voltages as high as +200V may be present on the center conductor of 
this output connector. Avoid touching this conductor. Connect to this connector 
using standard coaxial cable, to ensure that the center conductor is not exposed.
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6. OFFSET Controls. (Optional: -OS option only.) This dial varies the DC offset on the 
output from 0 to +50V. The ON/OFF switch below the dial enables and disables this 
function.



1. 
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REAR PANEL CONTROLS 

ae 

AC POWER INPUT. An IEC-320 C14 three-pronged recessed male socket is 
provided on the back panel for AC power connection to the instrument. One end of 
the detachable power cord that is supplied with the instrument plugs into this socket. 

AC FUSE DRAWER. The two fuses that protect the AC input are located in this 
drawer. Please see the “FUSES” section of this manual for more information. 

DC FUSES. These two fuses protect the internal DC power supplies. Please see the 
“FUSES” sections of this manual for more information.
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GENERAL INFORMATION 

BASIC CONTROL 

The AV-110G-PS is a DC-350 kHz variable-gain linear amplifier. The gain is variable 
from +1 to +100, and is adjusted by rotating the “GAIN” control. 

The required voltage input signal is applied at the “IN” connector. 

This mode is illustrated below: 

ARBITRARY 
WAVEFORM, 

INPUT VOLTAGE, ON Vy £ 2V MAXIMUM 
"IN" CONNECTOR 

vy 

Vour = Vy * GAIN, 
GAIN = +1 TO +100, 

OUTPUT VOLTAGE, ON ADJUSTABLE. 
"OUT" CONNECTOR + 200V MAXIMUM. 

CABLE LENGTHS 

The length of cable used to connect the load to the output of the function generator 
should be less than 3 feet (1 meter), and ideally less than 18 inches (0.5 meters). At 
longer lengths, the transmission line reflections caused by the cabling and the cable's 
capacitance will distort the output signal and degrade the rise and fall times, particularly 
if the signals with fast rise times are used.
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OPERATIONAL CHECK 

This section describes a sequence to confirm the basic operation of the instrument. It 
should be performed after receiving the instrument. It is a useful learning exercise as 
well. 

SYNC OUTPUT 

SIGNAL 

SOURCE 

(£2V maximum) 

MAIN OUTPUT 

AVTECH REAL-TIME 

AMPLIFIER OSCILLOSCOPE 

SCOPE 
IN PROBE 

CONNECTOR +} CHANNEL A 

SCOPE AC 
PROBE POWER OUT 

a CONNECTOR <7 CHANNEL B 
J 

wy 
TEST LOAD, TRIG 
50 kQ, 1W 

Basic Test Arrangement 

1) Connect a 50 kQ, 1W non-inductive test load between the OUT connector and 
ground. A higher resistance may also be used, in which case the power rating may 
be reduced. If cabling is used, keep it less than 3 feet / 1 meter in length. Confirm 
that the oscilloscope probe and the test load are rated for 200 Volt operation. 

2) Set the signal generator to produce a +2V, 10 kHz waveform. (The input impedance 
of the AV-110G-PS is 1 kQ). Connect a cable from the SYNC connector of the 
signal generator to the TRIG input of an oscilloscope. Set the oscilloscope to trigger 
externally. Connect the main output of the signal generator to the input of the 
amplifier. 

3) Connect one oscilloscope probe (channel A) to the output of the signal generator. 
Set the Channel A vertical scale to 1 V/div.



4) 

5) 

6) 

7) 
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Connect one oscilloscope probe (channel B) to the 50 kQ load. On the 
oscilloscope, set the channel A vertical scale to 50 V/div, and the horizontal scale to 
100 us/div. 

Set the gain control to minimum (0.0). Turn on the amplifier and the signal 
generator. 

Rotate the gain control to its maximum setting. The Channel B waveform should 
increase to t200V, and have a shape similar to that of the Channel A waveform. 

This completes the operational check.
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MECHANICAL INFORMATION 

TOP COVER REMOVAL 

If necessary, the interior of the instrument may be accessed by removing the four 
Phillips screws on the top panel. With the four screws removed, the top cover may be 
slid back (and off). 

JA Always disconnect the power cord and allow the instrument to sit unpowered for 10 
minutes before opening the instrument. This will allow any internal stored charge to 
discharge. 

There are no user-adjustable internal circuits. For repairs other than fuse replacement, 
please contact Avtech (info@avtechpulse.com) to arrange for the instrument to be 
returned to the factory for repair. Service is to be performed solely by qualified service 
personnel. 

A Caution: High voltages are present inside the instrument during normal operation. 
Do not operate the instrument with the cover removed. 

RACK MOUNTING 

A rack mounting kit is available. The -R5 rack mount kit may be installed after first 
removing the one Phillips screw on the side panel adjacent to the front handle. 

ELECTROMAGNETIC INTERFERENCE 

To prevent electromagnetic interference with other equipment, all used outputs should 
be connected to shielded loads using shielded coaxial cables. Unused outputs should 
be terminated with shielded coaxial terminators or with shielded coaxial dust caps, to 
prevent unintentional electromagnetic radiation. All cords and cables should be less 
than 3m in length.
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MAINTENANCE 

REGULAR MAINTENANCE 

This instrument does not require any regular maintenance. 

On occasion, one or more of the four rear-panel fuses may require replacement. All 
fuses can be accessed from the rear panel. See the “FUSES” section for details. 

CLEANING 

If desired, the interior of the instrument may be cleaned using compressed air to 
dislodge any accumulated dust. (See the “TOP COVER REMOVAL” section for 
instructions on accessing the interior.) No other cleaning is recommended.



9 
| 

s 
| 

’ 
£ 

| 
t 

r 

UPS'SA 
E
Q
O
I
T
O
V
S
N
 

- 
Ap 
z
y
o
g
d
u
y
o
u
m
s
 

ess 
aod\sqyjstuny:Z 

CN 
AN-SBed 

1a 
2 

> 
OS 

ceo 
mozUNEL 

z 
z 

8S180d 
HOS 

‘SSANHVH 
60D 

om 
Wy]] 

SS 

of 
SL 

8h 
.8L 

.8t 
oh 

y 
Xssv 

G31 

s 
0s 

WY 
wy 

6 
ve 

@
r
p
-
t
o
 

= 
. 

ss 
0s 

7 
2 

6 
ve 

(@und- 
69 

z 
é 

[4 
4 

= 
se 

sez 
oe 

NYD- 
Zz 

ANTON GET20A 
g
E
 

4 
Pa 

sz 
oe 

sez 
sez 

GRu-19 
x 

[7 
= 

=" 

P
0
S
t
 
God 

N
O
L
N
O
d
 

NMOO-SIL 
ISN 

ge 
0 
S
C
S
 

re 
rf 

Ed 
N3SHD- 

tO 
nae?) 

_ 
iz 

12 
Iz 

o 
oL 

oh 
N
a
a
 - 1D 

oz 
oz 

oz 
9 

4 
4 

GSH- 
1a 

W
l
 

89d 
zs 

a 
ra 

oP 
Ww 

9 
S
I
U
M
 

- 
zs 

a» 
a 

oY 
tp 

9 
O
W
I
 

- Ev 
im 

u 
99 

19 
sos 

sis 
soy 

ama-zv 
cu 

99 
$09 

ses 
ses 

sey 
NMOHE- 

LY 

vi 
” 

A 
a 

4 
4 

4 
s0z 

s0z 
S02 

A
K
A
D
 

- £9 
C4 

8 
ez 

s0z 
s0z 

S02 
= 
A
D
I
A
N
R
D
-
 

(SUDA 
00) 

SIT 
STAIS 

IN 
CL0e 

V
H
T
 

DS 
Mv 

Oe 

t
e
 

38sMeE 
S
e
 

t
e
 

O
S
T
 

6ST) 
6U(WO)SHIDNaGTAauIM 

° 
E8); 

a 
SAAe 

12 
YO! 

N
v
 

S
y
m
e
s
 

2
2
2
3
 

BS aiveno 
ost 

vest 
“‘puno/b 

u
e
s
.
 

S 
2
.
2
%
 

=
 

1 
O10 

“sodpunoi6 
ssa 

=
 

ge29253: 
= o1os0 

a
s
a
 

“fon ch 3SaSO}O 
ORS 

|UDHEG 
sou 

o|Kuee6 
jesuy 

[|| 
= 

AU 
eae 

a
c
o
 

fl 
‘Be 

‘Teun, 
Bul E100-€2061 

SOW 
g 

8 
cia 

sees 
S 

a 
“
0
0
0
%
 

0820 
“1000-2006 

S
P
W
 

K
L
E
E
 

5 

| 
_
 

bbb 
F
T
I
N
G
O
N
A
 

HLNG 
L
E
M
 

2: 
c
o
d
 

cr 
Zz 

2
2
9
 J
 

7 
F 

; 

* PULUIBY 
JOPNPUCS 

GAVE 
I 

& 
¥ 

Se! 
|_| 

punos6 
yisee Kraut 

=
 

roots Soha 
5 

a
 

ae 
/puro.6 

yysee 
Apes 

= 
e
f
 

means 
vo 

sy 
“on1095-00 

8
 

t
T
 

E
1
0
 

woondon 
mobs 

anroL 
0
0
 

4
 

szper 
A 

«
|
 

O
1
4
 

“0 
4 

. 
es 

fe 
Po 

ae 
E
R
O
S
 

TONS 
O
T
S
T
 

a 
00'0X 

£810 
G
O
N
-
Z
O
0
E
L
 

O
W
 

A 
deg 

az 
| at 

BK 
S
a
 

t 

(e1e-zzi 
YINIMD) 

GP 
1S 

YOd 
—
1
*
 

‘Puuce sed 
soyues 

payyenbd 
Aq Argos 

ONINUV A 

™ 
ny 

p
e
e
d
 

CLXSY' 
OS 

CW 
LAM 

L
N
O
W
 

W
/
 

AAI] 
NOP.LzZeY 

- S
N
I
P
 
S
u
e
y
 

“a 
°0 

; 
: 

I 
: 

; 
: 

Y
A
M
O
d
 

OV 
JO 

D
N
I
Y
I
M
 

S
W
V
Y
S
V
I
G
 
D
N
I
M
I
M



(WS"yESgIAAdWIESI 
- GpP'24096 

voRARY 
g
0
0
e
-
N
~
G
t
 

ang 

A
I
d
d
N
S
 
Y
3
M
O
d
 
90/00 

F
O
V
L
I
O
A
 
M01 

oR. 

isrrors 

or 
togmas 

{
a
s
t
 @ 

Feques 
rested 

muni 
3 dmeeasnl: eeeneanst H 

€ 
| 

t 
| 

t 

€/L 
A
l
d
d
N
S
 
Y
A
M
O
d
 
S
A
D
V
L
I
O
A
 
M
O
1
 

- M8Sl 
G
d



9 

Wps'dad nas 
godiiest 

- app 
\S51 

2 

anon | 
900z-uN-é1 

ang 

NOILO3.LOWd 
39v 

L
T
O
A
-
H
A
N
O
 
ONY 

‘90/00 
OAL 

C
r
i
e
d
}
 

aseaner 
fy 

Aere 
{ 

fa 
[wtorctrer 

| 
ov 

a 
AS 

AST 
ABLE, 

CAT] 
VLS 

N1 
ATI 

WARON 
SS 

¥dAd 
P
7
8
 
w
r
e
 

iz 
ix 

O
F
 

NIOl 
iL 

ree 
a 

Usrrors 
AGle 

A
A
A
S
 

” 
t 

n 

a 
=
 

T 
(QUTIVLSNI 

ATIVINYONLON) 
17296 

i 
sa 

a
s
t
a
m
i
r
 

|e 
ANTT 

v 
=
 

UZOL-PO-TZ 
: 

, 
= 

Lrsorcerce_ 
| 

O
m
 
L
l
 

| 
Ast 

a
d
s
l
 

. 
ra 

AOS 
Ber. 

r, 
Tt 

a 
o 

=
=
 

w
y
 

3 
oF 

I: 
oT 

] 
INO, 

a
e
 

ASCABLE, 
rhs 

2 
+ 

z 
| 

CS] 
=
 

nat 
nar 

am 
hihi 

(ohh 
o
m
e
 

¥ 
ta 

C9stors 
= 

O
F
S
O
r
I
1
 

Fo 
o
m
n
a
u
n
n
u
n
e
 

af 
wu 

fe 
al 
WH 

a
n
e
u
n
e
 

| 
=
 

on 
S
S
B
Z
a
S
R
e
e
2
i
2
 

OsttOrD 

2
2
0
<
<
<
2
2
e
2
 

uw 

(N-691sd)ascaeooar 
=
 

2 

aos 
amir 

J 
6195] L 

aos ar] 
[aece 

| 
0
D
)
 

W
o
O
O
l
-
c
l
-
e
e
r
 

veaas 
1 SZ 

IN 
6915d) 

ASCanogot_] 
i 

1
0
 

0 
w
y
 

s
r
s
 a
 

W
A
A
L
S
 v1 

a 
dOoT-Isdl 

i 
nl 

t
d
 

x
e
 

>
>
|
 

w
a
 
1OHAS 

Na 
Se tors ta 

¥ {lr 

ca 
9 
Srrore 

€/€ 
A
l
d
d
N
S
 
Y
A
M
O
d
 
A
D
V
L
I
O
A
 
M
O
 

- M8Sl 
G
d
 



° 
| 

s 
v 

t 
| 

z 
1 

yas C
a
y
o
u
m
s
”
 

BS 
GOT 

MES 
- 

Gop’ Z
u
g
d
u
y
o
W
M
E
\
E
S
 

| 
God\seuauN 

:Z 

goozunr-¢t 
= 

2 
(
H
a
 

vORAcY 
ag 

N
O
I
L
O
A
L
O
U
d
 
L
N
A
H
U
N
D
H
A
A
O
 

SSDOVLOdNTL 
«= LNIOWTED 

e
o
 

v 
6X 

01x 

(AN 
69tSd) ASCANODOT 

LEO 
a
b
 

}
 

}
 

=
 

d
O
0
T
-
 
L
S
E
L
 

=
 

aig 
) 

=
 

ESE 
S2) 

A oasoze 
ABNOVA 

IZOUNOLSATN 
= 

LNNOWZE9 
= 

LNANOWZE-9 
x
 

t
X
 

X
 

V
d
 

a
 

T
9
s
r
o
r
g
 

o
w
z
T
s
v
e
a
 

* 

(955 
SOND-NON' 

Te 
a
 

‘ 
‘ASLANW) 

| 
aero 

—
—
 

d00T 
18H. 

s
o
r
i
 

a
 

+ 
|
 

ano 
—
 

siq 
1 

LNOO 
{ 

T
i
n
o
 

| HL 
ORL 

a
s
i
a
 

t
Z
Z
A
D
V
'
1
d
0
 

a 
A
T
T
 

ase 
me 

a 
‘Ganv 

HY 
‘ota 

i
n
 

u 
tr 

sero 

VOCLEN 
TT 

tf 
> 

4 
$19 

Atte 
>= 

b
e
e
 

@wW009AG 
AHSOVIASI+) 

t 
“ 

v 
SrieNt 

N
O
-
L
E
U
A
O
d
 

LY 
S1GVSI0 

sd 
p
o
t
 

tas» 
=
 

zorzov 
; 

_
 

vecernt 
cig 

|__| 
arTivasst 

ATIVIMON 
EH 

ONT 
8H 

GITIVgSRTATIVHOK 
PI ONAT‘OLF 

ct 
-
—
 

z 
N
N
 

tien) 
— a

d
O
-
L
M
O
d
L
V
 

ST GVSIO 
4 

zd 
7 

>t 
t 

e
e
 

6a 

x
 

ars 

A
O
0
T
1
 

o
o
r
 

r
y
 

Y
N
 

W
O
 

4 
ard 

M4 
ZoIZdv 

° 
: 

a
e
!
 

turXww 
T 

L
—
 

aN 
AND 

-
—
—
-
|
 

T 
F
 

I
"
 

XNISLVAH 
(1028) 

GN: 
Hot-v6z 

NTOTODIIST 
dOOT 

1831 

G
i
n
}
 

O-bs 
4 

oI 
t 

7 
C
3
 

i 
eH 
o
e
 

| 
T 

T 
x 

7 
t 

7a 
AV2Z 

Ldo 
q—jtno 

a
N
 

FP 
|. 
P
Y
 

t 

= 
z 

a 
a
 

| 
sa 

=
 

4Qo7isat 
=
 

=
 

on 
»
—
»
 

|
 

Aor 
er. 

F
e
 

W
I
N
 

soesxt 
os 

= 
- 
t
t
 

rai 
=
 

clare 
7 

¥, 
(AN 

LO4S70¥ 
VIA 

WHO 
S700) 

CESN 
A
T
I
V
A
M
O
N
L
O
N
 

bs 
Q
O
 

ny 
4°70 

i
e
 

> 

2 
|. 

+
t
 

7 
wsaTOHISna 

secs 
C
e
)
 

0, 4 
ia 

979 
ta 

WL 
SOIZADY 

AVIT 
en 

Om 
CATIVISNIATIVIKION 

SagNIS48N 
O10 

AI" 

| 
sia 

= 
O
N
D
 

O
V
A
 

R
A
D
 
V
O
L
I
O
S
L
B
O
R
S
 

O
S
T
I
V
L
S
N
I
 
A
T
I
V
W
H
O
N
L
O
N
 

Sd 
Xd 

$
4
8
 

O
1
0
 

A
T
O
 

= 
=
 

b
a
)
 

a 
=
 

= 
om 

qa 
ox 

DNINEV A 
All 

114291 
aN 

oor sa) ascanoooy, 
socsxt 

ie 
+ 

=
 

lt 
C
A
N
v
a
d
Y
D
 "| 

WNvadvo 
4 

9a 
wx 

A
O
N
S
T
 

L
A
A
 

(fo 

9 
s 

U 
c 

[ 
z 

| 
: 

t/e 
A
l
d
d
N
S
 
Y
s
M
O
d
 
A
D
V
L
I
O
A
 
M
O
T
 

- M8Sl 
d
d



9 
L 

” 

{PS 
GEOL 

EO 
G
E
D
I
 

- 
GOP "TANUOD 

y- A
O
U
 
Y
-
A
N
D
L
 

Od 
sahun 

:Z 

b 
uO 

Aoy 
SO0ZONE 

G
d
 
T
O
H
I
N
O
O
 
V
A
N
 

Vv 

€ 
9
s
r
o
r
o
 

M 
Nidity 

€ 
aiTeavea 
O
w
a
r
z
e
 

og 

3
 

=
 

=
 

wpaezz o=
=
 

I 
8 

| 

q
e
e
z
s
e
e
 

B
o
o
 

8
5
 

a3 
8 

asvo 
H
Y
 

gsvo 

a9 
e2 

=
 

ozavcver 
[99 

Gia) 
tan 

fe 
5 

iS) 

il 
arta o

l
 

a
m
 

c
H
 

A
A
A
 

1
1
 

o
m
 

2 

“
o
r
e
 

LEGYNT 
LEGPNT 

zw 
a 

z-srs0r9 
Tshrorg 

f
=
 

LEOPNL 
LCOENE 

|
 

ONINIV 
AH 

DNINIVA 
AH 

" 
“ 

“ 
“ 

\
/
 

\
V
/
 

1x 
ix 

a 

‘ 
z 

A
l
d
d
N
S
 
Y
¥
s
M
O
d
 
9d 

S
A
D
V
L
I
O
A
 
HOIH 

- 889l 
G
d



, 
I 

kaw 
S
u
r
u
i
n
 
DOs 

PUB 
GOL 

Sd 
-AOLL-AV 

- D
P
O
N
N
A
I
K
S
I
-
X
1
L
-
A
e
y
s
u
n
a
u
o
\
s
e
n
 

fun 
:Z 

We 
vomans 

go0e-bny- 
evo 

T
W
N
O
I
L
d
O
 

SO 
'
S
d
D
0
L
-
A
V
 

'Sd-G01 
FAV 

om 

cat 

1x 

m
e
s
i
a
o
d
 

—j INVEdVD 

OIO 
ON’ 

O10 
ON 

Arz+ 

AN-9916d 
| 

O
 

Arte 

wecTaod 

(
g
t
o
 

t
L
1
0
 

iN 
G
 

: 

(QtOD 
ENT 

CADE 
XT 

AY 
=
 

C
 

O
 

oN 
OX 

wvau 
ON 

OC 
£0 

O
-
—
—
—
_
_
_
,
 

anv 
& 

ano 
4na 

O 
AH 

oN 
OX 

ano 
aN 

OX 
AHS 

aN 
OX 

AND 
Ouml 

A
S
T
 

|ASI- 
a
n
d
 

O
X
 

Anous 
last+ 

Ast 
+aT 

OK 
A
.
 

KINO 
NOUdOSO- 

uOs 

i 

‘lh 
i 

his 
TT 

IgAV 
IL 

CEBNLLON 
© 

11y 
CEBN.LON 

=0ly 
G
N
O
S
H
D
 

AO 
00! 

~6u 
—
 

AD00L 
= 

Be 

L
u
 

T
A
R
 

B
N
 

Ofd- 
r
e
v
e
 

V
L
E
S
P
N
E
 

= 
SO 

V
L
E
G
P
N
E
 

= 
90 

C
B
N
L
O
N
=
€
0
 

C
E
B
N
.
L
O
N
 

= 20 

tan 
WIN 

OLN 
PZ 

Vel 

OINIYIM 
NIVA 



Avg3[ob


