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INSTRUCTIONS 

MODEL AVR-3-PS-P-UHF 

0 TO +200 VOLTS, 5 kHz 

HIGH SPEED PULSE GENERATOR 

WITH < 1 us RISE & FALL TIMES 

SERIAL NUMBER:



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 dissembled, 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: 613-226-5772 or 1-800-265-6681 
Fax: 613-226-2802 or 1-800-561-1970 

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

The AVR-3-PS-P-UHF is an externally-triggered high-voltage pulse generator, capable 
of generating up to +200V at repetition rates up to 5 kHz. The output pulse width is 
approximately equal to the input pulse width, and may vary over the range of 2 to 200 
us. The maximum duty cycle is 57.5%. The rise time are fall times are less than 1 us. 

The output will drive loads with resistances of 500 Ohms or higher, and capacitances of 
20 nF or lower. The voltage stability after 2 us is +/- 1 Volt. The maximum average 
output power is 50 Watts. 

The output is current-limited at 7 Amps, approximately. The output will be disabled for 3 
seconds if the current limit is active for longer than 5 us, approximately, to protect the 
instrument from short-circuits. The protective disabling will repeat as long as the over- 
current condition persists. The instrument will not be damaged by short circuits to 
ground on the output. 

An external TTL pulse is required to trigger the instrument. 

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



SPECIFICATIONS & ORIGINAL QUOTATION 

Fax No: Sender's Fax: 613-226-2802 

File: Receiver's Fax: 

To: Univ. of Houston Receiver's Phone: 

Dept. of Chemical Engineering Date: Nov. 21, 2005 

Attn: Lin Xu , linxu1971@hotmail.com Number of pages: 2, including cover 

Subject: Price & Delivery for AVR-3-PS-P-UHF 

Lin, 

| am pleased to quote, again, with a slightly higher power rating and a shut-off feature in the 
current limit circuit: 

Quote number: 

Model number: 

Description: 

Output amplitude: 

Required load: 

Output impedance (in series with output): 

Rise and fall times (20%-80%): 

Maximum pulse repetition frequency: 

Maximum duty cycle: 

Pulse width range: 

13030 

AVR-3-PS-P-UHF 

Externally-Triggered High-Voltage Pulse Generator 

0 to +200V, adjustable using a front-panel ten-turn 
dial. 

Resistance (RL) > 500 Ohms, capacitance (CL) < 
20 nF. 

<1 Ohm 

<1us 

5 kHz 

57.5% 

2-200 us (defined by input trigger pulse)



Voltage stability after 2 us: 

Maximum average power out, given by 

+/- 1 Volt, when tested in a load consisting of a 500 
Ohm resistance in parallel with a 20 nF 

capacitance on the end of a 24" inch length of 
coaxial cable. 

(Duty Cycle x VOUT4‘2 / RL) + (PRF x CL x VOUT42): 50 Watts. 

Trigger required: 

Short-circuit protection and current limit: 

Power requirement: 

Price: 

Quote valid for: 

Estimated delivery: 

Regards 

Dr. Michael J. Chudobiak 
Chief Engineer 

The instrument must be triggered by an externally 
generated TTL pulse. Each input pulse will trigger 
one output pulse. The output pulse width will be 
approximately equal to the input pulse width. The 
input impedance of the trigger input is 50 Ohms. 

The output is current-limited at 7.5 Amps, 
approximately. The output will be shut off if the 
current limit is active for longer than 5 us, 
approximately, to protect the instrument from short- 
circuits. The instrument will not be damaged by 
short circuits to ground on the output. 

100-240V, 50-60 Hz. (No DC power supplies are 
required; the high voltages supplying the output 
stage are generated internally.) 

$6898 US each, FOB destination (includes 5% 
academic discount). 

60 days 

60 days after receipt of order.



EUROPEAN REGULATORY NOTES 

EC DECLARATION OF CONFORMITY 

We Avtech Electrosystems Ltd. 
P.O. Box 5120, LCD Merivale 
Ottawa, Ontario 
Canada K2C 3H4 

declare that this pulse generator meets the intent of Directive 89/336/EEC for 
Electromagnetic Compatibility. Compliance pertains to the following specifications as 
listed in the official Journal of the European Communities: 

EN 50081-1 Emission 

EN 50082-1 Immunity 

and that this pulse generator meets the intent of the Low Voltage Directive 72/23/EEC 
as amended by 93/68/EEC. Compliance pertains to the following specifications as listed 
in the official Journal of the European Communities: 

EN 61010-1:2001 Safety requirements for electrical equipment for 
measurement, control, and laboratory use 

DIRECTIVE 2002/95/EC (RoHS) 

This instrument is exempt from Directive 2002/95/EC of the European Parliament and 
of the Council of 27 January 2003 on the Restriction of the use of certain Hazardous 
Substances (RoHS) in electrical and electronic equipment. Specifically, Avtech 
instruments are considered "Monitoring and control instruments" (Category 9) as 
defined in Annex 1A of Directive 2002/96/EC. The Directive 2002/95/EC only applies to 
Directive 2002/96/EC categories 1-7 and 10, as stated in the "Article 2 - Scope" section 
of Directive 2002/9S/EC. 

DIRECTIVE 2002/96/EC (WEEE) 

European customers who have purchased this equipment directly from Avtech will have 
completed a “WEEE Responsibility Agreement” form, accepting responsibility for



WEEE compliance (as mandated in Directive 2002/96/EC of the European Union and 
local laws) on behalf of the customer, as provided for under Article 9 of Directive 
2002/96/EC. 

Customers who have purchased Avtech equipment through local representatives 
should consult with the representative to determine who has responsibility for WEEE 
compliance. Normally, such responsibilities with lie with the representative, unless other 
arrangements (under Article 9) have been made. 

Requirements for WEEE compliance may include registration of products with local 
governments, reporting of recycling activities to local governments, and financing of 
recycling activities.



10 

INSTALLATION 

VISUAL CHECK 

After unpacking the instrument mainframe and the transformer module, examine to 
ensure that they have not been damaged in shipment. Visually inspect all connectors, 
knobs, and handles. Confirm that a power cord and an instrumentation manual (this 
manual), are with the instrument. If the instrument has been damaged, file a claim 
immediately with the company that transported the instrument. 

POWER RATINGS 

This instrument is intended to operate from 100 - 240 V, 50 - 60 Hz. 

The maximum power consumption is 125 Watts. Please see the “FUSES” section for 
information about the appropriate AC and DC fuses. 

This instrument is an “Installation Category II” instrument, intended for operation from a 
normal single-phase supply. 

CONNECTION TO THE POWER SUPPLY 

An IEC-320 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. The other end of the detachable 
power cord plugs into the local mains supply. Use only the cable supplied with the 
instrument. The mains supply must be earthed, and the cord used to connect the 
instrument to the mains supply must provide an earth connection. (The supplied cord 
does this.) 

A Warning: Failure to use a grounded outlet may result in injury or death due to 
electric shock. This product uses a power cord with a ground connection. It must be 
connected to a properly grounded outlet. The instrument chassis is connected to the 
ground wire in the power cord. 

The table below describes the power cord that is normally supplied with this instrument, 
depending on the destination region:
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Destination Region Description Manufacturer Part Number 

Volex (http://www.volex.com 17850-C3-326 
Continental Europe We, huk Sao ad nee 

cnuko »50HZ | Qualtek (http://www.qualtekusa.com) | 319004-T01 

. . B , United Kingdom 250V. oe Qualtek (http://www.qualtekusa.com) 370001-E01 

. SEV 1011, 2 
Switzerland 30V, ae Volex (http://www.volex.com) 2102H-C3-10 

Israel SI 32, Volex (http://www.volex.com) 2115H-C3-10 220V, SOHz p “VOIEX. 

North America, NEMA 5-15, . 
and all other areas 120V, 60 Hz Qualtek (http:/Awww.qualtekusa.com) 312007-01 

PROTECTION FROM ELECTRIC SHOCK 

AY Operators of this instrument must be protected from electric shock at all times. The 
owner must ensure that operators are prevented access and/or are insulated from 
every connection point. In some cases, connections must be exposed to potential 
human contact. Operators must be trained to protect themselves from the risk of 
electric shock. This instrument is intended for use by qualified personnel who recognize 
shock hazards and are familiar with safety precautions required to avoid possibly injury. 
In particular, operators should: 

1. 

2. 

Keep exposed high-voltage wiring to an absolute minimum. 

Wherever possible, use shielded connectors and cabling. 

. Connect and disconnect loads and cables only when the instrument is turned off. 

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

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. Service is to 
be performed solely by qualified service personnel. 

ENVIRONMENTAL CONDITIONS 

This instrument is intended for use under the following conditions: 

a) indoor use; 
b) altitude up to 2 000 m; 
c) temperature 5 °C to 40 °C;
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d) maximum relative humidity 80 % for temperatures up to 31 °C 
decreasing linearly to 50 % relative humidity at 40 °C; 

e) Mains supply voltage fluctuations up to +10 % of the nominal voltage; 
f) 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: 

/ \ 
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 



DC FUSE REPLACEMENT 
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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 
1.6A, 250V, 

#1, #2 115V Time-Delay 5x20 mm | 021801.6HXP F2424-ND 

(AC) 0.8A, 250V, 
230 V Time-Delay 5x20 mm | 0218.800HXP F2418-ND 

#3 4.0A, 250V, 
(DC) N/A Time-Delay 5x20 mm | 0218004.HXP F2421-ND 

#4 4.0A, 250V, 
(DC) N/A Time-Delay 5x20 mm | 0218004.HXP F2421-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 

1) 

2) 

3) 

4) 

5) 

6) 

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 may flash yellow briefly at start-up. This is not a cause for 
concern. 

IN Connector. The instrument is triggered by a TTL pulse applied to this connector. 
The pulse width must be in the range of 2 to 200 us, the pulse repetition frequency 
must be 5 kHz or less, and the duty cycle must be 57.5% or less. The input 
impedance is 50 Ohms. The output pulse width is approximately equal to the input 
pulse width. 

AMPLITUDE Control. This dial controls the pulse amplitude. 

QUT Connector. This connector provides the main output signal, into load 
resistances of 5000 or higher, and/or capacitances of 20 nF or lower. The output 
pulse width is approximately equal to the input pulse width. 

SHORT CIRCUIT Indicator. The main output is current-limited to 7 Amps, 
approximately. If the current limit is activated for a duration exceeding 5 us,
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approximately, the output will be disabled for 3 seconds, and this indicator will light. 
The protective disabling will repeat as long as the over-current condition persists. 
The instrument will not be damaged by short circuits to ground on the output.
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REAR PANEL CONTROLS 

au 
1. 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. 

2. 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. 

3. 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 TEST ARRANGEMENT 

A typical test arrangement for the AVR-3-PS-P-UHF is shown below. The load resistor 
must have a voltage rating of at least 200V. The power dissipated in the resistor is 
given by: 

P = (V?/ R) x (PW/T) = (V?/ R) x PW x f 

where “V” is the output voltage, “R” is the load resistance, “PW” is the pulse width, and 
“T” is the pulse period (1/frequency), and “f’ is the frequency. If a 500 Q resistor is used, 
the worst-case power dissipation is approximately 50 Watts. Factory tests are 
conducted using twenty 10 kQ, 2W resistors connected in parallel combination to make 
a 5000, 40W composite load. Fan cooling the resistors allows for slightly higher power 
dissipation. (Ohmite “OY” ceramic composition resistors - http:/Awww.ohmite.com - are 
recommended for such applications. These resistors are readily available from 
http://www.digi-key.com/ and other distributors.) 

SYNC OUTPUT 

TTL-LEVEL 
PULSE +3V to +5V (TTL) 

GENERATOR 

ae ov 
MAIN OUTPUT PW = 2 200 us 

Duty cycle s 57.5% 

AVTECH REAL-TIME 

AVR-3-PS-P-UHF OSCILLOSCOPE 
SCOPE 

IN PROBE 

CONNECTOR Ct CHANNEL A 

SCOPE AC 
PROBE POWER OUT 

a CONNECTOR C7 CHANNEL B 

wy 
TEST LOAD, TRIG 
500, 50W 
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PROTECTING YOUR INSTRUMENT 

TURN OFF INSTRUMENT WHEN NOT IN USE 

The lifetime of the switching elements in the pulse generator module is proportional to 
the running time of the instrument. For this reason the prime power to the instrument 
should be turned off when the instrument is not in use. In the case of failure, the 
switching elements are easily replaced following the procedure described in a following 
section. 

TURN OFF INSTRUMENT DURING SHORT CIRCUITS 

A “Short Circuit” indicator is located near the output connector. If this indicator is lit, the 
load impedance is not correct. Turn off the instrument and correct the load condition. 

(The output is designed to protect itself indefinitely under short circuit conditions, but for 
maximum instrument longevity, short circuit conditions should not be allowed to persist.) 

DO NOT EXCEED 5 kHz 

The output stage may be damaged if triggered by an external signal at a pulse 
repetition frequency greater than 5 kHz. 

USE LOW-INDUCTANCE LOADS 

Lenz’s Law predicts that for an inductive voltage spike will be generated when the 
current through an inductance changes. Specifically, Vsexe = L x dltoap/dt, where L is 
the inductance, lLoap is the load current change, and t is time. For this reason, it is 
important to keep any parasitic in the load low. This means keeping wiring short, and 
using low inductance components. In particular, wire-wound resistors should be 
avoided.
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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). 

A 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. 

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

RACK MOUNTING 

Arack 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. Alll 
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.



LE SAEDOIONEN - GP a
D
S
R
U
L
E
I
M
S
 

EBL PERN SEURALAZ 

 vosinas 
M
O
S
R
L
 

oo, 

YESIEOd LOY 
'SSENKWH EDD 

4 

iad 
St 

ad 
ot 

At 
zh 

s
y
a
 

Ss 
@G 

Y 
w 

«& 
ve 

@
N
D
-
t
0
 

= 
2 

a4 
bed 

e 
te 

= 
@
u
n
d
-
 

= 
ad 

2 
sz 

sz 
sa 

ND-2 
od 

=z 
2 

sw 
sz 

se 
cH-19 

= 
O
O
P
 

A
S
S
I
-
N
e
 

E
S
 

==bhovl 
T
Z
 

sx 
ce 

se 
z 

4 
2 

NELD-1 
a 

z 
z 

9t 
91 

91 
N
E
R
D
 

- 
S
i
 

s
i
 

S
Z
 

[4 
xz 

x
 

“1a 

= 
rd 

ad 
bad 

iy 
4 

=uH-1w 
7 

pod 
bed 

be 
iy 

se 
Owe 

-&v 
wu 

id 
9 

98 
sis 

s% 
ama-zv 

sZ 
sm 

so 
se 

S& 
Se 

 NVOHE-L 
= 

Rip 
P
A
L
E
S
 

-; 
‘00es 

NET 
aed 

E
V
 

Ce 

ed 
ad 

= 
Sse 

Se 
SH 

MUAND-® 
@ 

xz 
@@ 

oe 
Se 

Se 
MUAND-@D 

S
i
n
e
 

)si0i suis 
Ti 

t
e
v
 

o
e
 

BF 
U
L
 

Bue 
I
C
0
-
E
Z
0
6
 

e
R
 

8
6
1
 

80d 

*
£
0
0
*
 
£620 

"LOO 
Z
S
)
 
O
R
 

| 
12 

S
T
I
N
G
O
N
A
B
L
N
G
 
E
A
M
O
d
 

2
3
u
C
O
 

z 
ax 

ri 
PULLEY 

JOpTpUDO 
eNpeP Ly 

_ 
x 

/puroi8 
yuse 

A
u
 

| 
a
e
 

—_— 
—
_
—
+
 

/
P
u
n
o
u
B
u
E
e
 
A
P
R
S
 

- 
B
u
e
 

so00-zo06¢ 

N 
"
W
E
B
 
A
L
E
 

aT-e7 

(C100 
2Z0P-SUD 

SAUISNONIMD) 
ON SZEVG 

H
O
L
S
 
KENOd x

 

s 

= 
£ 

“Ob 
0
-
9
9
-
8
0
 

— 
r
T
 

| 
- 

7" 
zeO 10 

a 
—— 

7 
Ar 

a
m
 

ZAD0X 
/81.0 

BONO ZNIEL 
ER 

‘ 
a 

peqaz 
}at 

BK 
S
 

es 

uy 
S
C
P
L
A
 

- SNIP 
SUN 

onan! 

S
N
V
Y
D
V
I
d
 
D
N
I
M
I
M
 

C/L 
Y
A
M
O
d
 

OV 
AO 

O
N
I
M
I
M



URSA 
8 
H
T
H
 

SAO 
HAY 

- 
OP 
N
E
A
M
E
I
S
I
N
O
A
S
A
U
O
U
N
 7 

co 
e
e
 

S
O
C
A
N
 

ons 

A
N
d
d
N
S
 
H
A
N
O
d
 

SHY 
HtSd 

C
H
A
Y
 

Ge 
<O70IHOY) 

G
1
0
 

W
H
O
S
A
0
=
8
H
 

TWISNI 
G 

O
D
L
E
W
O
'
S
B
)
 

GNEEISd 
‘ASL 
L
N
O
R
Z
=
Z
O
 

TWISNI 
& 

C
N
D
E
R
H
O
S
K
I
M
N
W
E
 

IO 
HOS) 
$
0
0
4
1
.
 

= D1 
TISNI 

€ 
O
G
N
E
W
H
O
 

W
E
 

VD 
HDs) 

AVZZ=ZU 
TWISNIE 

C
D
L
E
W
O
S
)
 

CN-68lsd 
AGE 

0001 
=ZD 

T
S
N
 

@ 
BS! 

Od 
NO 

G
E
H
T
S
 

SSONWHO 

MBS 
T
d
 

ooo 
Fl 

HT TTTTTTETT 

1
0
0
1
0
 

eel 
; 

oa 
O
O
O
}
=
 

C
E
B
N
I
O
N
 
}
#
O
L
I
C
G
N
O
)
O
I
L
 23 

‘SIOONGIS..Z/1 
HUAALNTION 

c/é 
Y
A
M
O
d
 

OV 
AO 

O
N
I
M
I
M



; 
: 

: 
: 

° 

ips 
- 
P 

NBS 
bOC sea sch 

°Z 

v
o
n
 

s00e-des-el 

A
l
d
d
N
S
 
H
A
M
O
d
 
90/00 

S
O
V
I
I
O
A
 
M
O
T
 

¢ 
os ror9 

ype 
Suppw.as 

135 
FP: 

B
o
n
n
e
 
“assied 

i eee | 

itil 
° 
“ 3 Jenene f8 

il | 

9 
| 

7 
, 

| 
t 

| 
z 

| 

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

- M8Sl 
d
o
d



9 
| 

$ 
r 

¢ 
Zz 

| 
' 

Ups 
Ao 
W
R
S
L
q
O
d
\
 

NaS 
- Q
p
p
'
a
y
n
g
B
u
L
o
w
n
s
 

st 
od 

ean 
:7 

vesines 
| 

s002-deg-e1 
avo 

NOILO3.L0Ud 
3
9
V
1
0
A
-
Y
3
N
0
 
GNV 

‘Oa/O"0 
o
n
 

= 

ELrrd 
ASTANLE, 

" 

O
F
 

vrot-cr-rer 
ner 

P
I
A
S
 

W
H
F
 

o
o
.
 

w
a
]
 

aseanar 
fe 

wee Fare 
[istot-cu-rer 

O
F
 

AS” 
W
I
I
 

=
 

iz 

mE 
m
o
a
t
 

AStaner 
ace 

lOxLSW 

=
 

OST 
wiorerree 

| 
eo 
sttore 

Aste 
W
W
 

©
 

6 
=
 

(QUTIVISNI 
ATIWWYONLON) 

#784 
af 

sn 
Asednir 

le 
sore 

¥ 
= 

120 
-rO-ze 

fo: 
© “lL 

z 
al 

8 
[wtorit-rer 

C 
O
F
 

Ir 
i 

AST 
t
e
t
 

4 
s 

aosmer_] 
r
b
 

r 
@ 

[Teles 
9 

o
y
 

BI] 
° 

Ih 
M
o
a
,
 

a
A
 
=
 

A
S
T
A
N
L
E
,
 

1. 
2 

a
e
 

3 

Mo, 
° 

a, 
=
 

AOT* 
3 

‘a 
nA 
ory 

c
a
e
}
 

zn 
eosrorg 

—
 

M
H
P
T
I
V
I
S
 NI A

T
I
M
A
H
O
 

N’SS 
VdA8 

PT 
BL 
w
r
e
 

(ON-691Sd) 
ASCAROVOL 

=
 

2 

Vorxsl 
SF 

IN-691Sa) 
ASeanoool_| 

=
o
 

t 
X01 

4
 

s
o
 

on 
oe" 

+ 
+| 

AOS 
MLE, 

aossmer_} 
Antz 

-. 
13: 

61IDy 
w
y
 

=
 

= 
WOOT-EL-rer 

C
o
m
}
 

A
A
S
 

t 

" 
0 

T 
L) 

4
0
0
1
S
 

4007-LSaL 
ow 

Od 
~ 

- 
tat 

osrtors 

x
D
 

>> 

waa 
T
O
s
 

dS 
CbOCs tt 

a 

9 
s 

id 
‘ 

| 
< 

| 
: 

€/C 
A
l
d
d
N
S
 
Y
A
M
O
d
 
A
D
V
L
I
O
A
 
M
O
1
-
 
H8Sl 

d
o
d
 



a 

ONINIVM 
AH 

h
a
g
 

SOCSNL 
a
l
 

C
h
}
 

4 
od 

zx 
AO 

USI 
N
A
 

1a 
; 

; 
; 

l 
t 

| 
z 

| 
t 

CON-691 
$a) 

AS £30001 
| 

t
o
O
F
 

o
m
]
 

_
]
 

<
8
 

a
 t 1’ 

(
I
N
U
D
A
S
T
O
N
 

VIA 
W
H
O
 

$7200) 
C
A
S
A
 
A
T
I
V
A
Y
O
N
L
O
N
 

O0tLSd- 
A
T
H
Y
 

rt 

9 
| 

$ 
| 

’ 
¢ 

| 
z 

t 

ups S
u
o
E
A
S
s
 

WES LAO 
RSL 

- GNP’ a
u
n
g
B
u
R
o
w
n
s
\
a
s
t
 

qd 
seu 

:Z 

B 
: 

|
H
—
a
 

s00z-des-e1 
—= 

=
 

UO 
ACH 

m
0
 

N
O
I
L
O
S
.
L
O
Y
d
 
I
N
S
Y
U
N
O
-
H
3
A
0
 

om 
SSOOVLOANTAL 

«= 
LNAOWTES 

ast 
H
O
E
)
 

v 
sx 

01x 
v 

(AN-691 
$d) ASCANOVOT 

LAO 
4
 

}
 

&
 

<
—
 

dOOT 
ISL 

T 
CAN 

6EUSA) 
AOE 

ANOLE 
L
A
V
A
 

NO 
INOISATN 

= 
LNMOWTYS 

«— 
LNIONTED 

(Xx 
+X 

ex 
Ta. 

=) 
O108 

Tosmro 
= O
O
F
 

TE 
VNI 

ASEAMLE. 
“
+
 

a 
O
L
G
N
N
O
Y
D
 

—
 

(S99 
SON 

D-NON'ASLANY) 
| 

oro 
t
o
a
 

O
O
 
PIS. 

S
e
r
i
 

a
 

——4 
ad 

xnvoL 

GND 
Tal 

sia 
NGO 

—
 

i
n
o
 

ML 
= 

O
n
 

) 
=> 

i
s
a
 

ASCaMLr. 
| 

TTTADV'LEO 
=
=
 

uy 
ae 

usc 
wee 

ry] 
a 

raTy 
a 

wr 
o
o
r
 

adoro 
O
a
N
 

“ 

i} 
1
d
 

il 
P
V
A
 

V
O
E
L
E
N
E
 

| 
ll 

Z
O
l
t
Z
O
V
'
L
d
O
 

our 
(
4
 

w
l
 

14, 
s
b
 

Ast 
=
 

r
e
a
 

wteca 
{ow 

009AG 
AH SDYTASI*) 

; 
t 

~ 
ev 

arlene 
N
O
-
t
8
M
 

Od 
LV 

ZIGVSIC 
CYTIVISN] 

ATIVYON 
LON 

O10 
AP G

H
E
D
L
I
M
S
 

AST 
ALO 

on 
>| 

A
g
t
®
 

corzOv 
ond 

t—j 
G
I
T
I
V
I
S
N
I
 

A TIVWSON 
THONAT 

OLE 
i 

ETUIV 
ESAT 
R
A
M
I
 OF 

PH 
ON Al 

OLY 

“ 
e 

4 
SrteNt 

S
O
M
 

OdL 
TGVSIC 

a 
t 

o
F
 

od 
oT 

urs 
A00T! 

A
 

—_ 
S
A
A
 

ria 
od 

z
O
I
z
Z
O
V
 

red 

T
T
 71 

L
E
X
A
 

T
1
 

i
m
 

T 
GND 

> 
|r 

P2IG-P 
TEED 

LUO 

tO 
O
G
 

| 
W
 

N
A
I
S
L
V
A
H
 

(10289) 
N-1 

SOLENT 

3 
dave 

x 
wo 

>> 
| 

} 
0 

WAT 
TONTSAA 

SESOCR 
9m 

wd 

“DRO 
UWA 

RSM 
Sav 

GL NOSLEOHS 

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

- M
B
S
 
G
d



; 
5 

: 
: 

: 
: 

Ws 
ausiqahauss 

- qp'ell 
ANSE 

Z 

1 opiate 
sozEny-L 

L
M
O
U
D
 
Y
F
O
U
V
H
O
S
I
O
 
d
V
O
D
S
N
/
S
O
d
 

=, 

“spne] 
eGe)mn 

ain Lo Bupuadep 
‘WHO 

0
0
1
-
+
Z
2
6
P
N
I
+
H
S
S
 

&.2 JO 
ESPN 

&.p U
o
a
M
i
e
d
 

PeLAH IMS S| J
E
L
)
 

O} SBN] YZ 
IEISUC 

B SeICs 
|F-ISOWPUDOES 

UL 
|v 

“sunisisau poyes-esindiuy-461y 
ar 

yonoap 
sun pedeo 

ay saBsa,psp 
FAN 

13 ISO" 
8 LO SULT] SEL. “S1eq JoyHede2 

ety uo eBay 
ap 

UBLA 
JavO] 

AG 
Ua) 

e.0U 
Sido 

AN 
yn 7 

e624 on eup }! UO Sumy 
ABjal GYEIS-PIPPS UFELU GULL 

D
N
I
A
I
V
 A 

AIL 
O
N
T
N
I
V
 AA 

AH 

6X 
+x 

=
 

$i 
A
G
I
E
 

D
A
 

St 
A
S
E
*
 

DNINIVA 
AL 

| 
| 

woes 
cae 

=] 
f=} 

[| 
246 

GORI 
ANT 

ANTTOUPANLOIMGTATON 
2N 

‘TOGRIEE 
AN-ISFOTW 

AN-1SFOTY 
a
x
 

As® 
Ast 

AST* 
o 

uw 
it 

oy 
td 

Sd 
ted 

7 
=
 

x 

CNV 
OSaT 

LXE 
OT 

INCALXT 
T 

| 
Frey 

c 

LIOG 
ONV.LAN 
N
O
T
A
N
 

UT 
EE-9 

n
e
a
e
e
n
a
n
t
t
l
 
a
m
e
n
 

t
e
m
e
r
i
e
m
e
n
m
m
e
m
t
i
t
e
n
!
|
t
 

C
]
 

t
a
 

ra 
t
a
 

7X 
(8 

YOs 
A
S
A
D
 

LC6ENT 
CN-UOd 

ASTIATD 
LEOPNT 

L1G 
ONV.LAN 

NOTAN 
ZI 

ZE9 

C) 
Xs 

TX 
ong 

(INO 
NO 

STITADY 
(
K
I
N
O
 

NO) 
SCITADY 

c
o
:
 

|
 

: 
7
|
*
 

a
s
 

L
s
 

can 
C
c
 

_ 
i
g
 

Ir 
en 

T 
o
e
 

7% 
|
 

TH 
> 

A
s
t
 

ro] 
(
a
t
o
 

a) 
sc1zadv 

7
"
 

C
T
 

(KINO 
d-) 

SEIZADY 
=
 

—
 

(8 
0SaT 

THULXI'@ 
JOTINCALXI 

a 
z 

t 
7 

e
e
 

G
e
 

T 
C
_
)
*
 

=
a
 

ZT 
INO 

F 
: 

oH 
a 

z 
> 

>
|
"
 

Gey 
eetT 

Oss 
TH 

oot 
. 

o 
|__| 

A
S
t
+
 

” 
e
d
 

¥ 

K
O
O
 

q 
e
T
 

e 
“ 

“
S
P
S
N
d
 

iw 
WOUS 

CS 
ESS: 

vin 
=
 

ATT 
TEMG! 

Sid 
a 

NLA 
ACTNOUPLOD 

YIN 

400; 
A
 

ra 
NLAH 

=
 

o 
aSWHAY 

r 
: 

" 
NWOd 

B
M
A
D
 

LEORNT 
1 

a 

vy 
tA 

tra 
tAH 

eu 
1
 s
a
 

vt 
A
o
o
O
!
 

-s 
ay 

osrror9 
Tsrore 

“AN Sun P
e
R
e
s
I
p
 

SAY 
ad 

71d 
ef 

esnecaq 
mo] 

S| uid smyEys 
oun 

y| Pev0UB} 
S} SILL “Bugeul|UeLNO 

SI A
P
)
 

oun yeLR SAVEOUI 
UM 
S
N
S
 AN 

Up 
HETL, 

Sug 
perqesip 

si Aqnosioe6.erpsp 
aL 

9 
s 

| 
* 

| 
€ 

| 
4 

| 
1 

LINDAID 
A
D
A
Y
V
H
O
S
I
C
 
A
D
V
L
I
O
A
 
HOIH 

- SZSbt 
d
d



9 
| 

s 
Y 

| 
£ 

z 
1 

U8 
BERL God 

- GAC 
YUEN d

E
T
-
A
N
E
B
L
 

GO 
sa 

HUN 
:Z 

LS 
s00z-Bny-61 

9
 

U
O
 

AaY 
Leeda) 

SOINVE 
d
V
 
€8190d 

v 

<4 E Moptan 
peasy 

oF FOOT L FAN 
AN 

MODEL 

Ona 
FIX 

ONINIVM 
AH 

ONINAVAMAH 
— ONIRIVA 

AI 
<8 € Hopes 

pany 
OF F

O
O
T
E
 

SINAN: 
HOOT 

\ 
i 

\ 
y 

\ 
y 

©) 
« 

L
x
 

x
X
 

Ix 
Y
E
 
S
o
p
u
r
 

p
e
a
s
 

OF- 
F
O
O
T
.
 

F
E
N
 
"
A
N
:
 
M
O
T
E
 

fabs 

Y
C
 
O
P
U
R
S
 
P
N
Y
 

O
F
 
F
'
O
O
T
L
 

MIN 
A
N
:
 
N
O
O
T
L
 

O
x
 

<8 Jopimm 
peasy 

OF F
O
O
T
E
 BIN GN 

HOOTL 

Ort 
9x 

ONLRIVAAH 
 DNINIVMAH 

| ONINIVAL 
AH 

-2/€ 
opis 

pouy 
OF 

00TL 
SIN GN-MOOTL 

Y
W
 

\W 
© ox 

T
o
x
 

6
x
 

3
x
 

2
/
f
 
J
O
P
U
N
D
 

p
m
I
N
 
O
F
-
¥
'
O
0
T
L
 

SINAN 
W
O
O
T
L
 

X
 

YC 
opts 

psy 
OF- FOOT. 

SIC 
'GN- 

MOOTL 

2x 
=
 a 

S
U
N
V
E
 
Y
O
L
I
O
V
d
V
)
 

d-VEBL 
G
N
V
 
S-VE8L 

G
d



s 

LSTA 
HY 

S
H
E
A
 

- 
FD 

NAB 
R
A
E
N
S
I
N
O
E
A
 

SECA 
7 

:
 
—
 

: 

C
N
L
 

boung 

O
N
X
I
M
A
H
 

tt 
Sd 
C
A
V
 

_
 

p
s
y
 

HES 
H
D
 

HLA 
ST 

t
o
o
o
 

_
 

tan 

i
m
a
o
p
i
e
w
 

—
n
 

ml 

o
t
 
a
 

a
5
 

f
o
e
]
 

~ 

_
 

K
I
R
S
N
I
 

O
S
L
I
N
 

| 

a
 

i
t
 

A
e
 
B
e
 
=
 

5 
4
9
3
5
8
 

anD 

OTT 
C 

| 
| 

4
 

ce 

= 
ae 

tie 

A
N
T
O
N
 
E
I
N
 x 

ONISIM 
NIV 



Mank th b


