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INSTRUCTIONS 

MODEL AVR-G1-C-OS-UMA 

0 TO +250 VOLTS, WITH ALTERNATING POLARITY 

PRF to 1 kHz, 100 ns to 1 ms PULSE WIDTH 

PULSE GENERATOR 

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-G1-C-OS-UMA is a high performance instrument capable of generating 
pulses of up to 250V (into R, 2 10 kM) at repetition rates up to 1 kHz. The output pulse 
width is variable from 100 ns to 1 ms. The rise time is less than 10 ns, and the fall time 
is less than 20 ns. The output polarity alternates with each pulse. That is, every second 
pulse is negative. The remainder are positive. 

A DC voltage may be applied to a rear-panel connector, to add a DC offset to the 
output. 

This instrument is intended for use in research and development laboratories.



SPECIFICATIONS 

Model: AVR-G1-C-OS-UMA' 

Amplitude: 0 to 250 Volts 

Pulse width (FWHM)?: 100 ns to 1 ms 

Load impedance: 210kQ 

Rise time (20%-80%): s$10ns 

Fall time (80%-20%): <20ns 

PRF: 0 to 1 kHz 

Duty cycle: 0-20% 

Polarity: The output polarity alternates with each pulse. 
That is, every second pulse is negative. The remainder are positive. 

Propagation delay: S$ 100 ns (Ext trig in to pulse out) 

Jitter (Ext trig in to pulse out): + 100 ps + 0.03% of sync delay 

DC offset: Add externally generated DC voltage to rear panel connector. 

10 kilohm input impedance. 

Trigger required: Mode A: + 5 Voit, SO ns - 500 ns (TTL) 
(ext trig mode) Mode B: + 5 Volt, PWin = PWour (TTL) 

Sync delay: Variable 
0to+1ms 

Sync output: + 3 Volts, 200 ns, will drive 50 Ohm loads 

Connectors: Out, Trig: BNC 

Power requirements: 100 - 240 Volts, 50 - 60 Hz 

Dimensions (H x W x D): 100 mm x 430 mm x 375 mm (3.9” x 17” x 14.8”) 

Chassis material: cast aluminum frame and handles, blue vinyl on aluminum cover plates 

Temperature range: +5°C to +40°C 

1) -C suffix indicates stand-alone lab instrument with intemal clock and line powering. (See http://www.avtechpulse.com/formats for details of the four 
basic instrument formats). 

2) When triggered externally, the pulse width can be set by the pulse instrument controls, or it may be set to track the input trigger pulse width. 



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 2002/95/EC.



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 57 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.) 

AX 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:



Destination Region Description Manufacturer Part Number 

Continental Europe European CEE 7/7 
“Schuko” 230V, 50Hz 

Volex (http://www.volex.com) 17850-C3-326 

United Kingdom BS 1363, 230V, 50Hz Volex (http:/Awww.volex.com) 17962-C3-10 

Switzerland SEV 1011, 230V, 50Hz Volex (http://Awww.volex.com) 2102H-C3-10 

Israel SI 32, 220V, 50Hz Volex (http://www.volex.com) 2115H-C3-10 

North America, NEMA 5-15, Volex (http://www.volex.com) 17250-B1-10 

and all other areas 120V, 60 Hz Qualtek (http://www.qualtekusa.com) 312007-01 

PROTECTION FROM ELECTRIC SHOCK 

A\ 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. 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 instrument 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. Service is 
to be performed solely by qualified service personnel. 

ENVIRONMENTAL CONDITIONS 

This instrument is intended for use under the following conditions: 

1) indoor use; 
2) altitude up to 2 000 m; 
3) temperature 5 °C to 40 °C; 
4) maximum relative humidity 80 % for temperatures up to 31 °C decreasing 

linearly to 50 % relative humidity at 40 °C; 



5) Mains supply voltage fluctuations up to +10 % of the nominal voltage; 
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 

[I 
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 Case Manufacturer's | Distributor’s 
Fuses Mains Rating Size Part Number | Part Number 

Voltage (Wickmann) (Digi-Key) 

#1, #2 (AC) | 100-240v | 9-54: 250V; | 5x29 mm | 1950500000 | WK5041-ND 
Time-Delay 

#3 (DC) NIA Tinme-Delay 5x20 mm | 1950800000 | WK5046-ND 

#4 (DC) N/A Tirne-Delay 5x20mm | 1950500000 | WK5041-ND 

The fuse manufacturer is Wickmann (http://www.wickmann.com/). 

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

fee
) 

7 

. 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. 

. PRF Range Switch and Vernier. This switch sets the pulse repetition frequency 
(PRF) range of the internal oscillator. The marked value of each position is the 
upper limit of the range, approximately. The vernier dial directly below the switch 
varies the PRF within the set range. 

. SINGLE PULSE Push Button. The "SINGLE PULSE" push button will trigger the 
instrument manually for one cycle of output, when the "MODE" switch is in the "MAN" 
position. Otherwise, the push button has no effect. 

. TRIG Connector. When the "MODE" switch is in the "EXT" position, this connector is 
an input. The external trigger (50 ns or wider, TTL levels) is applied to this connector. 

When operating in the "INT" mode, this connector is an output. A SYNC output is 
generated on this connector, to synchronize oscilloscopes or other measurement
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systems. 

6. Delay Range Switch and Vernier. This switch and one-turn dial sets the delay 
between the main output and the TRIG output. The marked value of each switch 
position is the upper limit of the range, approximately. The vernier dial directly below 
the switch varies the delay within the set range. 

7. ADVANCE/DELAY Switch. With this switch in the DELAY position, the leading edge 
of the output pulse precedes the leading edge of the TRIG output. When in the 
ADVANCE position, the leading edge of the TRIG output precedes the leading edge 
of the main output. 

8. MODE Switch. In the "INT" position the instrument is internally triggered and the 
TRIG connector provides a SYNC output which allows one to trigger other 
instruments, such as oscilloscopes. 

In the "MAN" position a single pulse can be generated by pressing the "SINGLE 
PULSE" push button. The TRIG connector is not used in this mode. 

In the "EXT A" position the instrument is triggered by a TTL-level pulse on the TRIG 
connector. The output parameters (pulse width, delay, and amplitude) are 
determined by the front panel settings. 

In the "EXT B" position the instrument is triggered by a TTL-level pulse on the TRIG 
connector. The output pulse occurs with nominally zero delay, and the output pulse 
width is approximately equal to the input pulse width. The amplitude is controlled by 
the front panel settings. 

9. PULSE WIDTH Controls. This switch and ten-turn dial set the pulse width of the the 
main output. The marked value of each switch position is the upper limit of the 
range, approximately. The vernier dial directly below the switch varies the delay 
within the set range. 

10. AMPLITUDE Controls. This ten-turn dial provides continuously variable control of 
the peak amplitude of the main output from 0 to the full-scale range value. 

11. OUT CONNECTOR. This BNC connector provides the main output signal, into load 
impedances of R: 2 10 kQ. 

AY Caution: Voltages as high as +250V 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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REAR PANEL CONTROLS 

La 
. 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. 

. OS INPUT. A DC voltage may be applied to this input connector. This input is 
connected to the output through a 10 kilohm resistance. This will act to add a DC 
offset to the output. The maximum DC offset is +50V. (If the load impedance is the 
minimum allowed value of 10 kilohms, +100V will have to be applied to the DC input 
in order to generate +50V at the output, due to the resistor-divider effect.)
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GENERAL INFORMATION 

BASIC TEST ARRANGEMENT 

The AVR-G1-C-OS-UMA should be tested with a sampling oscilloscope with a 
bandwidth of at least 100 MHz to properly observe the high-speed waveform. A typical 
test arrangement is shown below: 

AVTECH REAL-TIME 
PULSER OSCILLOSCOPE 

SCOPE 
PROBE MAIN OUTPUT 

CONNECTOR Cot CHANNEL A 

10 ka 
AC TEST 

POWER LOAD 

Py 
vA SYNC = TRIG 

OUTPUT INPUT 

ALL CABLES: 50 OHM COAXIAL 

BASIC PULSE CONTROL 

This instrument can be triggered by its own internal clock or by an external TTL trigger 
signal. When triggered internally, two mainframe output channels respond to the trigger: 
OUT and SYNC. 

e OUT. This is the main output. The maximum output voltage is 250V. 

e TRIG. The TRIG pulse is a fixed-width TTL-level reference pulse used to trigger 
oscilloscopes or other measurement systems. 

When the ADVANCE/DELAY switch is set to “ADVANCE”, the TRIG output precedes 
the main output. These pulses are illustrated below:
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—e TRIG 200 ns, FIXED 

(generated by the ] | 2V, FIXED 
internal oscillator) 

DELAY i PULSE WIDTH , 
sat teal = 

AMPLITUDE, 

MAIN OUTPUT / VARIABLE 

THE OUTPUT POLARITY 

ALTERNATES WITH 
EACH PULSE. THE 

POSITIVE AND NEGATIVE 
AMPLITUDES ARE 

APPROXIMATELY EQUAL. 

When the ADVANCE/DELAY switch is set to “DELAY”, the TRIG output occurs after the 
main output. This illustrated below: 

TRIG — +— 200ns, FIXED 

(generated by the | | 2V, FIXED 
internal oscillator) 

DELAY , 
<-—_——oI 
PULSE WIDTH, 
nT 

AMPLITUDE, 

MAIN OUTPUT VARIABLE 

/ 
THE OUTPUT POLARITY a 
ALTERNATES WITH 
EACH PULSE. THE 

POSITIVE AND NEGATIVE 
AMPLITUDES ARE 

APPROXIMATELY EQUAL. 

When triggered externally, the TRIG connector acts as an input. In the EXT A mode, 
the output parameters (pulse width, delay, and amplitude) are determined by the front 
panel settings. In the "EXT B" mode the instrument is triggered by a TTL-level pulse on 
the TRIG connector. The output pulse occurs with nominally zero delay, and the output 
pulse width is approximately equal to the input pulse width. The amplitude is controlled 
by the front panel settings.
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LOAD IMPEDANCE 

UN This unit was specifically designed to drive high impedance loads (R. 2 10 kQ). 
The unit may fail if operated into low impedance loads (e.g. 500). 

DC OFFSET 

A DC voltage may be applied to the rear-panel “OS” connector. This input is connected 
to the output through a 10 kilohm resistance. This will act to add a DC offset to the 
output. The maximum DC offset is 50V. (If the load impedance is the minimum 
allowed value of 10 kilohms, +100V will have to be applied to the DC input in order to 
generate +50V at the output, due to the resistor-divider effect.)
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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). 

AY 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. 

AY 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 
* 

| 
£ 

| 
z 

| 
' 

W
S
"
 
C
O
O
 

VSN 
- 

HP Z
y
o
P
u
y
o
m
s
\
B
S
L
 

dh 
‘J 

. 
PEZTONA 

SIN 
YCZONU-C6S 

MDvdS 

OP scennou 
S
O
O
 

4 
bbb 

"NMOG-SLL OL 
3uNO8S 

NY 
ameaiaaealivohpibics 

ah 
onawstt 

H
O
8
S
1
E
0
d
 

YOY 
‘SSINUWH 

EOD 
zee 

$51 
0d 

30 dO1 
LEVO A

L
N
 

xD 
| 

“
 

N
e
o
 

v 

j
f
 

4 
~S.. 

pees 
| 

¢ 

(AINO SUNN G) ZS NED- 99 
oo 

i
o
 

nue 
y, 

(INO 
SUNN 

&) ce 
wna 

6 
a
 

ya 
anv 

Sz 
‘NHD- 20 

50: 
WHS -75 

_} 
SAY 

Y
o
 

t
i
 
S
 

=
 

Sez 
‘aau- 

19 
VY 

ANTON 031994 

weaoonson 
“22 

coroL 
a 

=e: 
e
w
e
 

HESI 
80d 

709 
8600 

Q2z 
take 

otz0000 NNODONMIM 
. |
 

=
F
 

03k. 
ges 

2
-
9
9
0
0
0
9
'
S
t
E
 

OSH Ed 
TRS 

SONTTE- TOWNS 
Gea 

OTSA 
3 

| 
209, 

r
 

a
 

N
M
O
S
 
V
L
 

a 

4a 

2
0
9
0
0
9
 

‘
N
N
O
 

SNIEEM 

Bo 
A
e
 

| 

H
S
I
 
Bod 

$-009099 
‘NNOOD 

S
N
M
 

108 
D
M
y
v
O
e
s
 

O-420090-) 
I
B
 

N
v
e
s
 

0 
1Z9000-1 

-
N
N
O
D
 
O
N
E
I
M
 

1
2
0
0
9
 
2
B
 

N
Y
S
 

1
2
0
0
9
0
 

a
 

By 
N
v
E
i
s
S
 

S
I
Z
O
C
O
 

GI 
B
U
 
N
V
E
L
S
 
0
-
9
9
P
0
9
9
 

1
‘
 

OVEH 
B
O
 

~ 
SrrOre:! 

9
0
0
9
0
7
9
 
"NNOS 

O
N
I
N
 

6
0
0
9
0
9
9
 
‘NNOS 

O
N
I
U
I
M
 

Puroibyeehepoces 
ditieane = 

; 
: 

OMe 
x 

* 
JI 

—
—
*
 

eo 
3 

Li 
a) 

Basie 
set 

e
e
 

i olote! 
ited 

a 
‘(IBM 

8880p 
“e" 1) >;9R}S yS0d Jo LLOROg Fe Sey 

mO|a\UEOIG 
[ESU| 

geobotee 
cu son 

“eH u
u
u
 

Bur £
1
0
0
-
€
2
0
6
1
 

XePW 
am 

dud 
or 

T
h
 

ow 
O
W
 

ON'97Z: 

S
6
5
S
a
5
 

oF 

“ZENO 
0SZ0 "1000-20061 

XO PW 
LAM WGI 

dD 
KPRE 

i 
5 

D 
: 

Le: 
S
I
N
G
 

G
N
A
 

NG 
L
E
M
 

2: 
pe. 

Teie] 
ec 

z 
N
w
 

x 
on-s92ed 

0
2
5
0
 
A
T
I
W
V
R
I
O
N
 
LNG 

° 
F 

3
 

‘
S
S
S
N
U
V
H
 
NO 

L
O
N
N
V
S
 

* RUILE] 
JOPTPUICO 

B
A
N
G
I
N
 

i 
x 

an 
|_| 

/
p
u
r
o
.
6
 

k 
M
e
 

| 
Z
O
O
 

CO 
t
d
 

L 
2
 

/ Puno 
uses 

Apps 
—
 

: 
f
e
}
 

1000-z0088 

“WEB 
A
L
Y
 

—
 
a
e
 

=
"
 

“Ob10-99-90 
e 

|
 

- 
T 

“
Z
E
A
A
O
e
 

-
—
 

meh 
—
 

\ 
fo 

mam 
fa 

a 
ZQD'0X 

.ZBE'D 
G
N
0
0
-
Z
0
0
6
 

1. 
SIOW 

UI 
Yous 

clu 
uD 

At 
+ 

d
e
a
z
 

Fat 
Bex 

e
r
e
 

(
€
1
0
0
-
2
2
0
9
-
S
U
D
 

$3 LLS NOM 
M9) 

ON-SZEMS 
HOUIMS LAMOd 

or 
mee 

bial 
ONINYV A 

x
 

*puuosied 
eoyves 

p
a
y
1
f
e
n
b
 

Aq Ajejos 
peuoped 

eg 6) S| 
20 peg 

cai} 
eROPaESAyN 

be 
U
B
A
L
A
E
R
A
A
L
 

J) Y
E
W
 
0
D
 
“
P
T
E
 

Ol 
Podjocte 

Saineecdd 1veweoeydal esry etp pucted 
weUITUISU! SILA LO suIedal Aue dweNe 

10U Og 

9 
¢ 

| 
, 

| 
€ 

| 
z 

| 
1] 

Y
a
M
O
d
 

OV 
AO 

D
N
I
M
I
M
 

S
N
V
Y
S
V
I
C
 
D
N
I
M
I
M



ts 
tea @odoes: 

- 
pp 'zuNBULOIMS 

E
S
T
A
 

‘J 

vodlans 
O
T
T
H
E
 

AlddN'S 
H
A
N
O
d
 
O
0
0
 

F
O
V
I
T
A
 
N
O
T
 

ACSI 

o
S
h
 

5 { ] enenan| erenenas 
al 3 3 



, 
| 

: 
t 

tppsdho 
Beaiqod\ 

pest. 
- 

cpp z
u
n
B
u
n
o
w
m
s
i
g
s
t
 

KPa 
-d 

vos 
sey 

| 
9
0
0
2
-
9
8
4
 

_
 

NOILO3.LOUd 
SOV _LIOA-YANO 

UNV 
‘OGOd 

o
n
 

ASC 
ae, 

[ 
Ante 

f 
D000 

SOGrT 
§ 1A 

AN AGOULSY 

‘
|
H
=
=
=
 

t 
e
T
 

nsor-c-ver 
| 

P
D
A
,
 

Aye 
Ps 

t 
© 

ASCaNLY 
fe 

ATT 
1 

al 
7 
L
G
)
 

z 
[
w
i
o
r
e
-
v
e
r
 

| 
C 

PIA, 
ASI 

A
s
t
 ™ 

7] 
ia) 

as 

asemur[ 
a
n
t
e
 

} 
D
a
o
d
 

slar- 
E 

o
O
 

Wlot-cl-rer 
‘ASte 

w
e
y
 

. 
t 

(QTIVISNI 
ATIMAYON.LON) 

9782 
sn 

© 
ASCAMLY 

& 
ance 

f 
a
 

L
e
)
 

=
)
 

G-SrOrS 
1701 

0-77 

F 
; 

a 
O 

« 

[wior-crver 
| 

z 
{I 

ASI" 
W
M
A
 

” 
7 

F 
bat 

aosamer_L 
e
t
 

o
y
.
 

8 
o
y
 

mI 
3 

| 
[I 

anon 
a
r
 

ASTaRLE, O
F
 

3 3 

C
w
i
w
s
 

} 

C
I
S
M
I
F
I
 

[
o
o
m
 
s
a
a
u
a
u
n
n
 

uw 
|e 

GUTIVISNI 
ATIVAWON 

SS VAAG 
PZ 81 

UOT sX& 
E 

. 

CEn-6916d A
S
C
A
B
O
O
O
L
 
=
 

. 
M
I
S
T
 

gees 
-6otsd? 

ASednooo1_|_ 
a
 

x 
IDy 

s
o
z
 

a
o
s
u
m
e
e
_
 

s
o
r
e
 
L
L
 

615] 
ary 

_
 

Wool-cl 
rer " 

0 
1 

oor 
400T-ISAL 

f
o
r
e
s
t
 

si 
ln 

fe 
ee 

tab 

x 
Do 

>> 
| 

wa@riOnasnd 
ses0c8 ct 



9 
s 

’ 
£ 

z 
| 

’ 

y
s
 
R
a
o
n
s
 

Bear 
qod\oesh 

- 
MP A

N
H
U
N
O
I
M
S
E
S
L
 

Y
d
 

porsinots 
M
O
E
P
I
E
 

... 
| 

N
D
 

N
O
I
L
O
3
.
1
0
¥
d
 
I
N
S
H
Y
E
N
O
Y
S
A
D
 

oat 
a
s
i
s
f
_
 
a
s
s
y
 

= 
= 

= 
Ast 

ASI 

| QN-691 
$4) AS¢3R000140'GASNND 

}
 

6
 

}
 

=
 

o 
sqroze 

d00T1SaL 
SSEXDV 

LOSAREL 
LNIONZE9 

= 
LNIOWTE9 

=
 

(AN-66 
16d) 

A9T'APOTE 
r 

| 
p74 

ox 
Ix 

Ta. 
=
 

=
 

=
 

) 
zr 

w
y
 

r
s
 

aah 

(ssssona-non'astanw) 
| 

anro 
[
°
°
 

4007 
IsaL 

SSrlw 
w
w
=
=
 

+ 
{
|
 

IMOVUEIZIANOISATN 
= 

LNMOWTE9 
= 

LNNOW 
TED 

x 
+x 

x 
ano 

val 

sia 
] 

—
_
 

NCO 
r 

T
i
n
o
 

(mL 
o
r
 

.Esau 

“
A
T
T
 

ase 
age 

a 
a
n
 

ve 

asro }} 
i
+
 

= 
sd 

ass 
aseancr_] 

Os] 
GUTIVLENI 

ATIVNYONLON 
$4 

LXE S
E
S
N
 

O70 
aT’O 
ir 

TeZOdn 
| 

r 
31d 

(wm 9OSAGAHSOVTASL+) 
VOCLIN 

SYIPNI 
NO- 

HBA 
Od 

LY 
ZTGVSIO 

-—— 

, 
} p
a
s
:
 

c900wa 
oid 

4 
[7+] 

y
t
 

* 
SvIPN1 

s
O
 
EM 

Od 
LV TI GVSIO 

(SUNN 
ADEWOd 

V
o
r
L
y
N
 

TD VECLEN 
+
 

7
-
0
 0
 

zq, 
A 

= 
o 

T
Y
 

ars 
=
 

= 
A
 
A
I
 

-, 
r
a
 

AOS 
amce, 

c
o
o
n
 

AV 
@ 

GasnNn 
teeeban ° 

2 

o
n
y
 

p
a
r
e
!
 

b
i
e
x
W
 

n
e
 

ald 
& 

aan 
S
e
 

e
e
 

fan 
aND 

L
—
|
h
r
 

| 
A00Tz 

. 
C
a
m
r
y
}
 

z 
—
—
 

—
—
"
 

a
b
e
 

A
A
 

4 
001 

dsos 
d0o7T1sa 

1% 
7
]
!
 

ce 
° 

KI 
dOOT-ISAL 

sa 
=
 

$a, 
TO 

EAe 
AND 
t
l
 

AQOTT 
i
"
 

tT 
| 

o
n
 

o
m
 

. 
bo 

d
l
 

SOSSNT 
on. 

n
>
 

>| 
—
 

re 
( 

} 
WICTOHASHA 

sesoee 
za 

| 
¥
 

G
A
T
I
V
I
S
N
 

I ATIVPRION 
SA.LNISASN 

O70 
AIO) 

07 i8d- 
AVIS 

st 
mt 

t
a
e
 

= 
<
a
 

<
n
 

7} 
| 

fa 
0 

ONINIVA 
AH 

(aN 
sorsa) 

ascananot 
w
a
n
e
 

+] 

AONSI 
C
E
R
}
 

4 
A
A
 

ir 

ix 

; 
: 



9 
s 

| 
* 

| 
€ 

Zz 
1 

W
S
 
B
I
S
L
I
O
A
G
R
I
I
 

- Q
O
P
I
 OD 

VAN 
HOIIOS 

W
-
A
N
I
B
O
E
 

DA 

i’ 
9002-49401 

V
O
R
I
A
e
y
 

a
r
o
 

O
d
 
T
O
H
I
N
O
O
 

W
A
N
 

i 
W 

MAOOTE'NS 
re.) 

NOW by 

a 

nea 
aND 

NZ 

NI Avtt 
aND 

An 

ag 8 

K
S
 

O
t
d
-
v
o
v
E
1
 

‘lf 
° 

a 
F 

xD 
aNd. 

A
A
A
—
—
A
A
—
 

Me 
ote 

2 

x
o
0
0
1
>
 

LEGPNT 
LE6YNI 

7 
d 

Z-¢rs0r9 
z-s9n0r9 

f
=
 

LEGPNE 
LEGENT 

r
t
 

| 
ONINYVA\ 

AH 
ONINSVA\ 

AH 

ve 
va 

so 
iva 

y
 

\
/
 

1x 
zx 

a 

: 
| 

AlddnNS 
Y¥4aMOd 

9d 
A
D
V
L
I
O
A
 
HOIH 

- 8891 
G
o
d



a 

a 

; 
: 

{PS 
AIOOSO-ADe\seUNIEY 

- 
CHP A

o
d
A
g
O
g
 

RR 
3 

vor 
a0 

soocderle 
oo, 

AVTAd 
3 HOLVTTIOSO 

Wadd 
HAV 

w
a
 

k4 

We 

kG 

td 

Iesire 
m
o
r
 

c
m
 

A
-
2
 

m
 

bs 
z 

>
 
t
e
 

a
9
 

ash 
=
>
 

t
a
r
o
 

(0 

D
a
 

| | 
we 

IL 
i 

vt 
We 

2 
aasann 

Sad 
| 

zeIKe 
{f 

a 
SOE 

o
o
 

» 
sev 

Y
o
n
 

7
1
 

wp 
o
x
 

mn 
% 

> 
+
 

+
—
|
 
= 

W
W
?
 

Ti 

* 
P
T
 

|
-
-
—
—
_
#
 

ala 
w
=
 

|
 

4 
ta 

| 
| 

oosT¥rL 
t
+
 

rs 
1-t0-9¢€40VIL 

=
 

Dp 

3) 

C
 

ain 
xa 

. 
=
 

ano 
on 

fan] 
9 

—
o
 

ta 
O
O
S
T
V
 
FL 

A
q
v
 

i
m
s
 

o
r
 

C
 

|
 

cy 
3 

aav sa 



9 
$ 

| 
La 

€ 
| 

t 
| 

1 

W
S
 

Me -G
O
R
I
S
I
O
U
N
I
N
G
 

- CHP 
W
q
I
C
U
A
R
 

GOR 
YEC 

‘df 

vom 
nou 

soozqeriz 

TOHLNOO 
HLOIM 

3S1Nd 
W
a
d
 
BAY 

om 

stisire 

st 

Li 

| 
eae 

| 
bye 

L 
v 

z 
e
e
 

te 
z 

Ww 
v
9
 

vt 
; 

so 
r
i
o
 
2 

,
*
 

5 |o-z-X 
9 
o
a
 

(__saqvrsT 
> 

= 
t
o
x
 

a
r
]
 

bf 
t 

<__ 
O
N
I
F
O
L
I
A
S
 

] 

GI 

T
i
o
 
o
t
d
d
v
i
e
 

F
F
E
F
F
 

F
E
F
 

#
0
0
2
9
 

+ 
am 

Leg 
- ows 

adocerooas 
- ZHAI 

an 
g9- 

BWOOE 
#40zP+ 

Cozy 
- 
enCO 

#4 cosese.9-00008 
- THNOOS 

a 
OFO- 

COL 
wioorz 

- ene 
S
L
O
 

DOED 
- H
O
S
 

_ 
_ 

_
~
_
 

_ 
_ 

#7 
$900 

- Ou 
5 

w009 
- enol 

H
E
 

- T
H
 

sd o0te 
+ 00001 

- 
en 

oor 
wdozz 

- ong 
P
e
z
 

- m
o
O
 

wd 
OBE 

+0061 
- enOF 

wi oy 
- On 

3022 
- 

ZHOL 
—
 

lg 
le 

sd ooL- 
ome 

size-enro 
w
N
O
O
T
E
 

- THE 

‘
W
E
R
K
 

W
E
A
A
M
I
T
O
N
V
 
A
 

F<] 

a 
OMS 

Md 
G9 

XISHOANISN 
NE 

ast 
A
=
 

we 
d Fy 

a 

408° 
d
V
d
 

Log: 
dvd 

old 
6d 

—
 

DA, 
ain 

= 
—
 
S
o
 

éod 
74 

XID 
Od 

STS 



° 
s 

Y
D
S
 

TA 
Q
U
 
W
T
I
 

S
O
-
O
-
h
 
D
R
A
W
 

- 
BD 
N
A
A
N
 

WE 
F
I
A
 

~ 

VE 
omney 

S
O
O
Z
I
F
I
L
 

a
X
 

Lod 
467 

oa 
as 

9! 
4 

Y
A
I
T
S
O
O
-
 
L
A
V
 

o
n
 

I
n
n
a
 

- 
4 

L
I
G
P
T
A
-
V
O
U
S
 

s
t
d
r
Z
a
-
V
O
I
G
 

§ 
a 

r
o
u
m
e
 

trorve 
| 

Ee 
5 

tb 
b
 

v 
5 

ry 
MOTLON 

ME 
e
e
o
e
e
o
e
n
 

eo 
|» 

] 
e
c
o
 

@ 
Ore 

i 
Te 

ns 
—
—
 

° 
esse 

.B 
33233 

I 
W
 

p
e
r
s
 

3 
$2 

333333 
{ 

ar] 

p
e
r
m
e
 

P
P
O
C
S
S
S
e
 

SO 
© 

oo. 
S
S
S
S
S
e
 

c
o
c
c
c
c
c
o
e
s
 
BS 

3 
3° 

B
E
O
C
S
S
 

o
c
a
t
e
c
s
o
 

p
e
 

sass 
B
B
E
I
E
 

Seccccen, 
2 

H
E
E
 
S
o
S
 

$3 
8 

2 
333322 

S
n
o
 

=
z
 

SHON 
V
i
n
d
 

Tit 
ass 

Gomme 
=
 

33 
ee 

S
e
 

w
r
i
 

w
e
 

tt 
tt 

+4 
33 

© 
© 

s
s
s
s
s
s
 

* 
e
e
e
 

e
@
 

o
e
 

GSO 
a
 

seeeesss 
3 

tef2e8 
H
a
 

; 
. 

J 
: 

. 
$33333 

came 
“Ee 

b
s
s
t
t
s
t
t
 

iii 
tess 

ee 
oe 

e
o
s
 

se 
 ssscccce 

o
°
S
°
S
°
S
*
 

¢ 
e
e
o
c
e
c
e
 

eee 
@ 

@ 
S
e
e
e
e
e
e
n
 

sesece 
om 

o8 
s
e
c
o
 

a
r
a
]
 

3
3
3
3
3
3
3
 

3
3
3
 

e
e
s
 

e 
eeeee 

e 
e 

e 
e
o
o
s
e
o
 

an 
oe 

° 
© 
e
s
e
c
c
e
e
e
e
 

© 
* 
e
e
c
c
e
e
o
e
 

og 
c
o
e
c
c
e
e
 

© 
0 

Cc] 
_ 

C
R
E
V
O
M
 

FO 
M
E
L
A
 

noe 
ae 

= 
} 

3 
Tr 

+ 
W
B
Z
T
 

o
a
t
 

H
O
U
A
S
 

H
O
U
M
S
 

H
O
L
I
A
S
 

N
O
L
L
A
G
H
E
N
d
 

H
O
L
U
M
S
 

N
E
W
T
 
T
O
O
C
d
a
v
 

It 
NIV'l 

T
o
r
o
t
d
d
v
i
e
 

N
E
W
 
-
E
-
T
O
-
O
C
H
O
V
 

EE 
a
m
i
v
a
e
n
t
 

N
E
v
'
t
 
f
o
-
9
t
d
d
v
i
e
 

7 
 
—
 

= 
a 

w
o
e
w
s
o
n
n
w
p
o
w
e
 

i
 

s
s
—
(
i
a
 
r
s
 

e
g
 

| 
ee 

q 
: 

q 
} 

B
S
R
 

LON 
= 

#3 
u
r
t
e
c
e
 

= 
ACT 

OCS 
[
b
e
 
a
m
e
)
 

LAL 
SS 

O
N
D
S
E
 

HS. 
O
n
o
 

H
S
 

u
s
l
o
é
s
 

a 
—
 

—
—
 

a
 

_
—
 

me 
teoTe 

0 
sede. 

77 
0 

7
 

X
7
4
 

R
2
S
o
2
 

gx 
V
W
 

B
E
E
S
 

z 
éx 

| 

¢{p 
rm 

| 
e 

a) 
C
M
A
I
E
T
A
 

AN OOT 
OTH 

ID 
] 

ATOd' A 
170 

+39 
8900 

<0 
16D 

10d 
dS 00L0 

+d8 
L9GO =e 

TED 
ENVLAPOTZ=THO'ED 

GISNLON=0 
E
N
L
O
N
=
0
1
3
 

: 
(
6
6
9
d
)
 

N-Od 
| 

(966 
(Da) 

d-Dd 
—
 

Ww 
iad 

L 
| 

] 
| 

| 

eaBNU 
Yue 

DOO. 
| 

CSBNLON © ty 
CEENION = by 

| 
CBNLON@ 

tu 
HO 

OWSZ 
© 
Te 

Lil 
masiaod 

osu 
GEBNAON 

= Sw 
a 

3-c20600 
a
a
y
 
N
M
S
 

visarnt 
= 90 

LON 
= se 

3501 
0N 

= ou 
R
2
e
 

B-1E 0070 -NNOD 
ONIEM 

Visernt 
= 90 

LON 
© oe 

CBNAON 
= 

66 
2-o900r0 Sua 

OvEH 
Ee 

| 
AON 

=O 
= 
O
E
E
N
A
O
N
=
 60 

LON 
© OW 

MEP 
= ou 

) 
3 

> 
AQ00I=Gy 

= 
GBENAON@= 20 

ALON 
© 2a 

MOOTEND 
= Zid 

se 
NMOG-BU 

w
r
y
 

4 
«| 

CGR 

a 
a 

|= 
: 

| 
=
 

a 
291 

a
n
 

rr 
x1 

i
t
t
 

cd 
q 

D 
q
p
 

a 
c
t
 

P
S
 

Ty 
} 

°
 

°
 

D
M
 

o
s
 

at 
| 

T
S
 

OE 
e
R
 

tan 
9
9
1
d
 

ILIA 
B
W
-
O
8
 
E
P
C
 

P
0
0
0
0
7
0
 
‘
N
N
O
D
 
O
N
I
N
 

| 
| 

WO 
De 

ILL 
UIN-OC N

T
T
 

TOMY 
OF 

0-420600-) 
SEU 

NVWLS 
| 

} 
0-129090-1 

INNOO 
DNIEM, 

| 
| 

o
r
 

| 

z_e 
8 

& 
| 

3 
= 

a
z
o
l
e
 
a
o
e
 

| 
| 

zZOz 
3 
Z
a
z
,
 

a
n
 

S
E
S
C
o
s
 

& 
j 

| 
fabiennibet 

T
T
T
T
i
t
e
t
 

g 
or 

AST 
pte 

A
S
T
O
O
 

AST O 
fasts 

It 
] 

=
 

a 

ano 
NU 

4 
qi 

t 
w
 

H
a
s
t
a
?
 

l
e
s
n
u
v
a
e
s
e
o
r
 

I
N
w
d
 
L
 

an-uscea 
be 
€
3
)
 

iJ 
s 

O
N
I
Y
I
M
 
N
I
V
A



Mark h/oy


