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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 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: 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 AVE1-C-1300-2600-UNA monocycle generator allows the generation of high-speed 
monocycle waveforms, in two modes. In the first mode, the center frequency of the 
waveform is adjustable from 1300 to 2600 MHz, and the peak-to-peak amplitude is 
greater than 10 V into 500 loads. In the second mode, the center frequency is fixed at 
3500 MHz, and the amplitude is > 4 V. The amplitude of the output waveform is not 
adjustable in either mode. 

The AVE1-C can operate at repetition rates of up to 1 MHz. 

The output is designed to drive 500 loads. (A 500 load is required for proper 
operation.) The output is AC-coupled. 

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



SPECIFICATIONS 

Model: AVE1-C-1300-2600-UNA' 

ied frequency: 1300-2600 MHz 3500 MHz 

Amplitude: (Vp, 50 9) 210V 24V 

PRF max: 1.0 MHz 

Spurious signals: (WRT peak) 26 dB 

Propagation delay: <= 50 ns (Ext trig in to pulse out) 

Jitter: +15 ps (Ext trig in to pulse out) 

Trigger required: Ext trig mode: + 5 Volt, 50 to 500 ns (TTL) 

Sync delay: Sync out to pulse out: Variable 0 to 200 ns 

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

Connectors: Out: SMA ___ Trig: BNC 

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

Dimensions: 100 x215x375mm _  (3.9"x 8.5” x 14.8”) 

Chassis material: anodized aluminum, with blue plastic trim 

Mounting, Temp. range: Any, +5° to +40° C 



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. 

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.



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.) 

AY 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 

: European CEE 7/7 . 
Continental Europe “Schuko” 230V, S0Hz Qualtek (http://www.qualtekusa.com) | 319004-T01 

United Kingdom BS 1363, Qualtek (http:/Awww.qualtekusa.com) | 370001-E01 230V, SOHz P. 4 
. SEV 1011, 2 

Switzerland 30V, 50Hz Volex (http:/Awww.volex.com) 2102H-C3-10 

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

North America, NEMA 5-15, . 
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 famitiar with safety precautions required to avoid possibly injury. 
In particular, operators should: 

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

= 
W
N
 Wherever possible, use shielded connectors and cabling. 

have an appropriate voltage rating. 

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 

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;



. maximum relative humidity 80 % for temperatures up to 31 °C decreasing 
linearly to 50 % relative humidity at 40 °C; 

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

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

11
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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.S00HXP F2416-ND 

0.8A, 250V, #3 (DC) N/A Time-Delay 5x20 mm | 0218.800HXP F2418-ND 

0.25A, 250V, 
#4 (DC) N/A Time-Delay 5x20 mm | 0218.250HXP F2413-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 

pis ‘in 
fi }| | | ° 

= © 

L +-—© 

1) 

3) 

4) 

3 
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. 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 10:1 range, approximately. The vernier dial directly below the switch varies 
the PRF within the set range. 

If this switched is set to the “EXT” position, the instrument is triggered by a signal 
applied to the TRIG connector, rather than by the internal oscillator. 

TRIG Connector. When the PRF Range Switch is set to one of the four internal 
oscillator ranges, this connector is an output, which supplies a 2V, 200 ns wide 
pulse for each trigger event. This output may be used to trigger oscilloscopes or 
other equipment.
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When the PRF Range Switch is set to “EXT”, the instrument is triggered by a 
TTL pulse applied to this connector. The pulse must be at least 50 ns wide. The 
input impedance of this input is 1 kQ. 

Depending on the length of cable attached to this input, and the source driving it, 
it may be desirable to add a coaxial 50 Ohm terminator to this input to provide a 
proper transmission line termination. The Pasternack (www.pasternack.com) 
PE6008-50 BNC feed-thru 50 Ohm terminator is suggested for this purpose. For 
systems using SMA connectors, the PE6026 SMA feed-thru 50 Ohm terminator 
is suggested. 

5) Delay Controls. When the PRF Range Switch is set to one of the four internal 
oscillator ranges, the main output is advanced or delayed relative to the TRIG 
output pulse (item 3). The delay is variable up to 500 ns, approximately, using 
the DELAY and DELAY FINE dials. 

6) Center Frequency Range Switch. The center frequency can be set to a variable 
1300 MHz — 2600 MHz range, or a fixed 3500 MHz setting using this switch. 

7) Center Frequency Control. When the range switch (item 6) is set to the 1300- 
2600 position, this dial varies the center frequency within that range. 

8) OUT Connector. This connector provides the main output signal, into load 
impedances of 500. (This output requires a 500 load to function properly).
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REAR PANEL CONTROLS 

OO 

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 

The AVE1-C should be tested with a sampling oscilloscope with a bandwidth of at least 
10 GHz to properly observe the high-speed waveform. (The cables and attenuators 
must also have a bandwidth of at least 10 GHz.) A typical test arrangement is shown 
below: 

AVTECH SAMPLING 

PULSER OSCILLOSCOPE 

BW > 10 GHz 

MN ONNECTOR 50 OHM INPUT 

40 dB 
AC ATTENUATOR 

POWER 

Py 
va TRIG TRIG 

CONNECTOR CONNECTOR 

ALL CABLES: 50 OHM COAXIAL 

The attenuators are required to prevent damage to the sampling oscilloscope. A 40 dB 
attenuator with sufficient voltage rating should be used on the main output. 

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. 

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

The TRIG output precedes the main output. These pulses are illustrated below:
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200 ns, fixed 
_—> 

TRIG OUT 2, 
(generated by the FIXED 
internal oscillator) 

| = tae 
DELAY (VARIABLE) _{ (VARIABLE) | 

a 
| | 

MAIN OUTPUT i i AMPLITUDE, 
| FIXED 

When triggered externally, the TRIG connector acts as an input. The delay controls do 
not function in this mode. This illustrated below: 

> 50 ns 
—_—> 

TRIG IN TTL LEVELS 
(external input) (OV and 3V-5V) 

| hee 
PROPAGATION 1 (VARIABLE), 
DELAY (FIXED) 

| 
MAIN OUTPUT AMPLITUDE, 

| FIXED 
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MINIMIZING WAVEFORM DISTORTIONS 

USE 500 TRANSMISSION LINES AND LOADS 

Connect the load to the pulse generator with 50Q transmission lines (e.g. RG-58 or RG- 
174 cable). 

This instrument requires a 50Q load for proper operation. It will not properly drive a 
high-impedance load. The output stage will be damaged if it is operated into an open 
circuit (or any other high impedance). Failures due to improper output loading are not 
covered by the warranty. 

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 * dloap/dt, where L is 
the inductance, ltoan 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. 

PREVENTING DAMAGE 

The AVE1-C may fail if triggered at a PRF greater than 1 MHz. 

This unit is designed to operate into a load impedance of 50 Ohms and the output 
stage will be damaged if it is operated into an open circuit (or any other high 
impedance). Failures due to improper output loading are not covered by the warranty. 

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.
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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. 

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.



: 
; 

YI8'SA 
EODIZO 

VSN 
- 
A
p
P
'
z
y
o
g
B
u
s
 

y
a
m
s
 

SSL 
\qoc\seljo[un:Z 

o
m
 
o
n
s
e
e
d
 

we 

CS 
eras 

L00-UNSL 
g 

z 

8S190d 
YOd 

“SSANHVH 
600 

aw. 
NSAI] 

SS 

1 
BL 

Fi 
8b 

81 
wel 

k
s
 

dai 

3 
0s 

& 
wy 

ee 
ve 

@
n
b
-
v
o
 

2 
> 

£3 
0s 

co 
ty 

6 
ve 

(
@
u
n
g
-
¢
9
 

z 
e 

8 
4 

4 
(4 

sez 
sez 

Sez 
NED-2D 

ANQOW 
G31 

900) 
BES 

@ 
st 

Pd 
oz 

sez 
oe 

GH-19 
* 

(SUTA 
009) 

$/891-M- 
11M 

“CO0CS 
NAG 

1aa 
ONY 

be 
e
s
t
 

[
e
t
 
G
9
d
 
N
O
 
1
N
I
O
d
 
N
M
O
G
-
B
1
1
 
3
8
0
 

|
_
|
 

3:4 
soz 

soe 
4 

& 
(4 

N
E
U
 - #9 

4 
iz 

IZ 
9 

OL 
9 

NEED 
- 15 

lr 
Na 

SZ 
G
2
 

g
z
 

sz 
[4 

4 
on4-19 

>S1. 
80d 

xav 

ro) 
a» 

a 
ov 

io 
9 

SLHM- 
1 

r 
3 

rm 
a 

ov 
Wy 

9e 
OTA 

- ev 
E
R
s
 

4
 

u 
99 

19 
ss 

gis 
soy 

aVa-7v 
aaanv 

su 
900 

g09 
ses 

ses 
sey 

NAOH 
- Ly 

= 
(UTA 

005) 
V8 

B91-M- 
TIN 

“S008 
Nad 

iad 
“OM 

02 
7 

8 
=
 

& 
& 

[+4 
soe 

gz 
g0z 

M
U
N
D
-
&
 

. 
& 

& 
& 

soz 
goz 

g0z 
M
U
N
 

-2 
| 

W
I
 

005) 
SIOT 

TUIS 
IN 

ClO 
V
d
 

W 
SAY 

0c 

H
E
 

S
H
E
 

S
e
 

W
e
 

s
e
 

S
i
e
 

Wd) 
SHIDNST 

S
U
M
 

z
a
 

a 
I
N
W
S
 

‘puno6 
yyeeAepucdes 

Podpuno6 
sissy 

=
 

O3SSaNEVH 

“IPAQ 
Ses0P 

YES 
|PUINYN 

Fe sesm 
wO|PA UGB 

[FSU 
A 

if 
T
T
T
 

BH 
‘reupwa; 

Buy 
S100-C/06L 

e
P
W
 

8
 

g 
ty 

SaeS55 
ts 

"ZENO 
0820 

“1000-2006 
PIN 

KPAX 
2 

| 
“Te 

666 
ENGOW 

AUINS 
HaMOd 

39 
WOOUCO 

FT. 
z 

z
o
 

=
x
 

g 
*
:
 

: 
F 

5 
B
U
L
L
 

JORMPUCO 
A
N
S
E
 

| 
i 

: 
a
n
s
 

av 
|_| 

/puno.6 
yyee 

Asad 
—
—
 

a
n
 

[ 
} 

Are 
/puno.6 

yee 
Aes 

w 
z
e
 

| 
o
e
m
 

or 
vO 

=
 

“auoeteo 
z 

5 
r
a
 

‘worioee 
usaoona 

o1 
92 

coi 
01 

! 
oOo 

o
e
 

ez] 
et 

og 
Z
 

O
1
4
 

=O 
A 

ea 
R
F
S
 

SIN 
FT 

Gv 
08 

Gv ALN 
G
w
e
 

1 
(om 

aoa 
a 

a
o
e
 

a 

<
0
0
X
 

B
E
D
 
G
O
O
G
)
 
-
O
P
W
 

A 
t 

peedaz 
par 

Bac 
4
 

A 
T
O
 

A 
*
;
o
u
u
c
g
s
e
d
 

eopues 
p
e
y
i
e
n
b
 

Aq 
A
p
j
o
e
 
O
N
I
N
A
V
 A 

(
€
1
0
0
2
2
0
9
-
S
U
D
 
S
A
R
L
S
N
O
N
I
 
M
O
)
 
O
N
-
S
Z
E
M
S
 
H
O
.
L
I
M
S
 
H
B
M
O
d
 x
 

PAI] 
TOP. LzBy 

- S
N
I
P
 
SURYY 

e
q
 

J 
eandes 

JUSW 
NEwU) 

OY 
fH 

YoOuRY 
JNQUED 

“jenuTG 
ety 

UY 
Pequoeep 

seinperoid 
yusweceidu 

ennjety 
pucieg 

J
U
P
A
I
N
A
S
U
 
8
1
 

UO 
e
s
p
e
 

AUB} 
c
h
e
g
 

jOU 
Og 

: 

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

Y
s
a
M
O
d
 
OV 

dO 
O
N
I
Y
I
M



9 

Ups y
B
S
L
q
o
d
\
 

HRS! 
- 

app’ a
s
n
g
b
u
L
o
w
s
\
E
5
1
 

od 
sen 

tUN 
:Z 

vosiaey 
| 

s00e-des-eL 
avo 

A
I
G
I
N
S
 
Y3BMOd 

9d/Od 
SDV 

LIOA 
M
O
T
 

o
m
 

S-osrors 
oerors 

e-srror 

3 

“i 

O
s
h
 

onenn-|e erontnne al 3 al 

“iil 



: 

“ 

. 

nm 

a 

Ups 
UAT 

WESLGOC 
HRS 

~ G
n
p
"
a
y
N
Q
G
u
o
I
M
S
 

ISL 
OC 

SeRI 
UN 

:Z 

s00g-deg-el 
UO 

ACY 
| 

ara 

NOILOS.LOUd 
FOV LIOAYA/0 

N
V
 

‘Od/00 
oa 

= 
v 

ASCUMLY, 
ame 

bey 
| 
W
o
r
e
 

-rer 
I 

Ase 
A
N
A
S
 

(| 
H
a
 

M
s
 

aS 

° 
wmoavalt 

ASE 
UMLS, 

ig 
use 

=
 

=
 

OFT 
wiotc-rey 

a 
Z srroro 

Asie 
w
y
 

¢ 
‘
S
 

; 
or 

=
 

(QETIVISNI 
ATIVQION 

LON) 
1786 

| 
-
C
)
 

¢n 
aseaney 

fp 
Ice 

=
 

1201 
-PO-TE 

® 
w 

[ostor-cr 
v
e
r
 

C 
C
H
 
{
I
b
 

BT 
xT 

D
I
N
 

? 

AOS 
aMLe, 

O 
i 

a 

ee 
2 

LT 
T
t
 

Hy 
. 

HOA, 
A 
b
h
 

ASTAMLY, 
7 

“
4
 

Zz 

NO, 
°
 

=
 

O
T
T
 

z 
WHOA, 

m
a
 

O
s
e
 

C
l
i
n
e
 

} 
S 

S 
. 

zn 
C9srors 

f 
| 

U
 

[ 
i
 

99510991 
[
o
e
s
 
a
u
e
u
n
e
 

i
h
 

af 
w
i
l
e
 

C
R
A
 

e
E
N
e
 

=
 

GATIVISNI 
A
T
I
W
A
H
O
N
’
S
S
V
A
A
H
 

Po BL 
OS 

s
e
n
e
t
a
n
e
e
s
 

Se 
Ot 

b
e
e
s
h
e
a
s
e
e
s
 

Tsrrare 
B
i
o
e
e
<
e
e
e
s
 

ue 

(an-691 
sd) Aseano001 

=
=
 

> 

= 
veaxs 

S
F
 

40 
QBN 691 

Sa) 
as c

a
n
o
e
s
 
|
 

L
L
 

=
>
 

0 
i
F
]
 

9
0
F
 

aosamzy 
|
 

a
o
r
a
n
e
n
 

| 
te 

|
 

6199] 
ows 

[o> 
=
 

a
 

ent, a " 
0 

‘ 
- 

A001 
Sa. 

d007-i54L 
9a 

- 
tab 

[x 
o 

>
>
 

WACTOHAS 
ASCHER tt 



9 
| 

s 
’ 

t 
| 

z 
' 

ups 
Cero 

y
a
s
i
a
a
d
 

esl 
- app’ a

y
o
S
S
u
o
w
s
i
a
s
t
 

od\ 
sane 

:Z 

Lictin 
ad =F 

s
0
0
e
"
 

t 
a
r
g
 

NOLLO03.1lO¥d 
INSYYNO-Y3A0 

= 
= 

O
m
 

S
s
S
m
D
v
 
L
O
A
N
R
L
L
 

A
N
N
O
W
 

Z
E
+
9
 

$
x
 

O
x
 

a
s
t
h
e
)
 

fy 

(AN 
691 6d) 

AS £48001 
LdO 

b
i
 

}
 

}
 

=
 

o 
canaes 

dOOT-ISaL 
} 

Canis 
sa) 

aranoce 
L
O
V
E
 

IT9SNOISTTN 
= 
LNQOWTE9 

— 
LNNOWTED 

1x 
xX 

«x 
V
a
t
 

mM 
a 

w
a
e
 

a
)
 

z-osroro 
«= OTOTTAWNA 

ASEAPLE. 
+ 

+ 
o1annouD 

=
 

(S22 S0ND-NON'ASEANY) 
| 

amTo 
r
D
=
=
 

4
0
0
1
s
 

SSUION 
w
=
 

= 
+ 

xAvoL 

N
D
 

ql 

sia 
1 

ree 
Dax 

.LNOO 
T
o
l
e
 

ML 
= 

Oru 
_— 

ASEAMCE, 
W
a
v
 

on 

c
A
 

MSL 
wer 

roe] 
a 

a
n
 

a 
ia: 

O
O
E
 

aero 
T
O
N
.
 

1s 

| 
ad 

Ht 
r
N
 

Le 
Lik) 

AsT* 
our 

=
 

0 
me 

2 
@
W
O
O
S
A
G
A
H
 
S
O
V
I
A
N
}
*
)
 

. 
5 

4 
v 

e
r
l
e
N
 

W
O
M
 

O
d
1
¥
 

T
I
E
V
S
I
0
 

GUTIVLSNS 
ATIVAIONLON'O10 

AB C
A
H
O
L
I
M
S
 

AS1- 
dI‘O 

on 
>
 

1+ 

ZOIZOV-LdO 
~
!
 

VECErN 
old 

—
 

GITIVISNI 
ATIVAION 

79 
ONS 
4
 

" 
C_UNTOUN 

 } 
SrivN1 

= O
r
E
B
M
 

Od 
LV 

TIGVSIO 

ie 
=
 

>t 
T 

z 
i
t
 

ed 
T 

a 
urs 

2 
—
<
A
 

A 
A
$
 

AQOzt 
“
 

‘Ot 

2 
zoIzov 

_
_
J
-
 

el 
1LeXWA 

C
i
n
a
]
 

T
I
 

f
t
 

H 
N
N
 

Es 
I 

YDG-¥1 
"THD 

140 
MNISLVHH 

(1015) 
ON: 

1f01-P6r 
NIOMOODSZ 

4001 
ISaL 

C
H
i
n
e
d
}
 

70 
i
s
o
 

—
"
 

a
b
s
 

z 
kK 

T 
| a 
a
 

“ 
1 

W 
t 

bd 
$a 

g—{290 
AND 

f+ 
{{p 

- 
on 

se 
——™ 

dOO1T 
ISL 

AOS-PLP, 
i 

” 
SOLSNI 

ose 
- 

t
r
 

a
l
 

w
e
 

emer, 
(QNADASTOUVIM 

WHO 
$700) GASA 

ATIVAEONLON 
aro 

2 
s
O
F
 

l 
x 

BD 
>
>
 

° 
It 

yaqroriena 
stats 

i 
ano, 

i 
a 
—{}- 

| 

C
i
e
n
a
}
 

z 
A. 

aA 
L— 

| 
¥
 

97 
tA 

Tee 
007L8d- 

AVI) 
«a 

+ 
GTTIVISNIATIVIION 

Sd. 
SSN 

O70 
Ar'O 

| 

s
a
 

. 
"ONOGVAD 

SHMasv 
UL NOeLEORS 

CATTVLSNI 
ATIVAEONION 

Sd 
ICE 

SESN 
O70 

At’O 
o
m
 

=
 

=
 

cra 
a 

(QN-691 
Sd) AS40000 

a
a
 

ONINIVM 
AH 

a
e
 

C
i
k
v
i
a
a
}
 

. 

c
E
r
e
 

4 
2] 

sores 
PP 

=
 

I! 
o 

a 

AONST 
A
l
l
e
 

128 



ino a8 -—— 

aND 
na 

NOW b= 
NLAVT+ 

ano 

isnrav a8 IND 
and 

no 
ino 

A
l
d
d
N
S
 
Y¥saMOd 

9d 
S
D
V
L
I
O
A
 
HOIH 

- 889L 
G
d
 



9 
| 

§ 
, 

€ 
: 

H
O
s
'
2
9
z
L
q
o
A
O
g
z
Z
 

hs 
vEUNdOG 

- apPrrrgenardsonsatunz 
(ANVD 

39 0zz 
 (LNVD 39 022 + 022 

(LNW 
49 022 

(INWD 
49 04 + 42 001 

(ANWD 
39 ZF 

(ANWD 
492% 

(AI0d) aN SL-O+(ATOd 
ANZZ 

ed 
134 

200e-unr-sp 
ema 

(
I
n
v
i
 

an 
az 

C
I
N
V
D
 

39 
2p 

(
I
N
V
D
 

49 
22 

(A1Od) 
39 

Zv'0 
+
(
I
N
V
D
 

39 
OL 

(
I
N
W
D
 
3
0
2
%
 

(A1Od) 
49 

S80 
+ 
(A10d) 

9
 
72 

(A10d) 
4" 

€60°0 
+ 

22°00 
7279. 

e
O
L
v
T
1
0
9
0
 

-N 
r
o
 

(A10d) 
JP 

St'0 
+ 
(AIOd) 

3N 
22 

(LNWS) 
49 

2’ 
(A1Od) 

39 
$10 

+ 
(AT0d) 

39 
22 

{A1Od} 
40 

4 
(A10d) 

49 
2¥°0 

(A10d) 
49 

€€0°0 
+ 

22°70 
| 
(
Y
B
D
.
O
d
N
)
 

4d 
00001 

+ 
00001 

«= 
*420 

SLL 
-
3
S
N
 

1
0
N
 
029- 

(A10d) 
39 

2b°0 
(A1Od) 

49 
€60°0 

+ 
220 

(A10d) 
49 

$40°0 
+ 

1'0 
(ATOd) 

39 
2
2
0
0
 

+ 
2
2
0
0
 

(439 
OdN) 

44 
00001 

+ 
00008 

(u39 
OdN) 

49 
089 

+ 
0001 

= 
7029 

T
V
A
S
N
A
Y
 

‘SdOLS 
St 

-
S
S
e
O
U
N
 
(
S
E
-
F
I
S
U
T
I
O
N
 

H
A
U
G
 

S
S
C
O
E
N
 

SSID 
XV 

ZARA 
S
W
A
T
 

R
V
 

ZA 
OF 

V
W
 

ZA 
Oe 

U
W
 

FAT 
OS 

V
W
 

TAT 
COT 

X
a
 

A
N
T
 

v 

3
1
a
v
i
s
n
r
a
y
 

LON 
‘
S
d
O
L
S
 

$ 
:
S
$
2
-
3
9
u
N
 

. 

(SaV9 
122) 60°40 430 

ANDI 
(A10¢) 39 €60°0 

+220 
(AIG) 39 S1'0 +890 

(AOA) 
aR ZZ 

OF OL 
2€29 

T
S
N
O
I
S
U
I
A
 

ZHW 
OF 

BOS 
(439 

OeN) 
34 

00001 
+ 

00001 
(A10d) 

49 
890°0 

(A1Od) 
an 
0
2
2
9
 

. 
Vas 

=
 

ss t
a
n
 

. 
8201 

NS WOU 
tH 

LOd 
A1d 

SONVHO 
(E 

(439 
OdN) 

44 00St 
(A104¢) 34 

005% 
+ OOLr 

(A10d) 
40 

1
0
0
8
2
9
 

ea 
A
e
 

»S O1 
008 WOUd 

LY 
LOd AIG 

BONVHO 
(2 

4 
oad 

oad 
. 

ant 
wr 

Y 
wi 

402801919119 
SONVYHD (1 

(LOdVOWIUL 
ESM 

sd0 
= 

(HD. 
Sd Ozy 

= 
(UD.1-0) 

sd 0ze 
-029 

: 
re 

v7 
TSNOISUIA 

TAA 
OT 

Te 
CEOs 

O
T
A
 

OT 
X
W
 

A
W
E
 

a
 

A
e
 

- 
ca 

=
 

ott 
. 

I 
=
,
 

O
W
L
 

=
 

=
 

A
S
T
 

w
a
 

x
 

. 
td 

tata 
| 

‘ 
S
A
O
N
V
A
 
J
A
O
W
 

><0 
sa 

ateext\ 
A 

w
O
O
M
L
 
G
N
V
 

“0 
rd 

sv 
OK 

o
b
o
 

10d 
AVI 

JNO 
>
 

iia 
| 

cael 
ca 

Ose 
v 

‘aggg97 
1
 

iS 
¥ 

O
N
I
S
N
 
N
E
H
A
 

taAtG 
7
7
0
0
1
 

TONY 
AML 

f 
y 

w
a
 

Ee) 
w
v
 

Z
H
4
 

O
F
 

ik 40) 
& 

=
 

672 
~
 

wv 
2
H
 

1 

ViCLeN 
ixa 

t 

f9TONT 
(OZONE 

w
e
r
 

a
a
 

Aste 
ra 

sa 
a
a
 

+ 
ONY 

dad 
7
 

1
0
8
0
 
O
F
T
M
L
 

at 
l 

A
S
 

“
7
2
 

A
A
—
|
 

bP 
rf 

i
e
 

(4908 
1-0) 

aN 
O
N
L
 

S
A
O
N
V
U
O
N
 
O
N
Y
 

U
b
 

SLOd 
AVTAG 

O
M
L
 

s 
MST 

H
O
U
 

=
 

ONISM 
NAH 

At 
gta 

“
T
1
9
1
0
 

1 
Ona 

dad 
> 

=
 

=
 

% 
Cie 

tl 

estovre 
=
 

w
e
 

$4 
UW 

Co 
—
 

DAP 
=
A
 

ie 
so 

oto 

=
 

Tt 
ore 

age 
Aste 

V
U
I
Z
L
E
N
K
 

=
 

G 
peeivous 

Head 
Wire 

o
S
 

adort 
=
 

=
 

i 
jzzP 

=
—
 

=
=
 

VLO6ZT L
A
W
 

Pe 
a
 

w
e
e
 

Le 
: 
i
 

mos 
“ 

10 
2 

srtent 
SUT 

~ 
973 

visTee 
\ 

zd 
z 

WHS 
<
=
 

at 
ft 

8
 

4
 

i 
pe 

a 
he 

T
o
o
n
 

O
S
S
 

|
 

| 
aa 

O 
VERAVHS 

TS c
a
n
w
 

ot 
v 
a
m
e
 

*
—
-
9
o
 

—~T 
z 

T 
I
N
 

% 
2 

a
 

m 
= 

| 
io 

= 
. 

4910 
=
 

via 

‘1. 
t
t
 

Sz 
m 

" 
to 

e
r
s
 

1 
<
3
 

‘ 
29K 

D
A
R
A
 

u
s
 

a
s
t
 

. 
{f 

| 
W2re 

“
I
 

| 

= 
‘l 

a
 

wregnrey 
4 

99 
en 

ano 
= 

=
 

Bon 
=
 

a
r
e
 

ap 
| 

-—| 
ASt'a0L9, 

O
o
 

—
t
 

La 
a 

u 
SDA 

A
S
I
+
 

a
n
 

n
i
s
t
.
 

4] 
wer 

ASthancy, 
7 

T
I
A
L
 

998 
I
E
K
H
H
 

A 

an 
Zs 

CIVNOLLAO) 
4 A-a9018-vie 

ain 

L
I
N
D
A
I
D
 
Y
A
D
S
I
A
L
 
G
N
V
 
Y
O
L
V
T
N
H
D
S
O
 

- D9CL 
G
d
 



, 
| 

H
o
b
 

FA 
B
U
D
.
 
09Z-00E 

L
L
 
O
E
D
 

BAW 
- 
GPO 
e
A
R
e
n
R
y
s
y
N
 

I
A
S
O
N
 

O/UN:Z 
"wD 

vi 
200-UNS} 

on 
L
O
R
A
R
 

p
e
 as 

oe0e 
c
e
c
e
 

VIN 
0092-00E 

I-O 
L
A
V
 

: 
2 

e
o
;
 

Vv 
e
 

e
 

Vv 

e 
e 

e 
¢@ 

eo 
.°¢ 

a e
e
 

aasn 
LON 

ty 
uaz 

2s 
e
*
*
 

e 
OND 

SHO 
a
S
 

LON@ 
Gs 

e 
e 

= 
O35N 

LON" 
90 

3SN 
LON= 

sd 
e 

O3SN 
LON" 

90 
GaSN 

LON 
+ 

e 
AO 

WIS 
Gs 

= 
V
E
B
N
I
~
 £0 

Mer 
a 

eco 
=
 

AQ 
OOL™ 

Bd 
= 
V
E
E
N
 Z
|
 
M
O
O
R
E
 

IS 
e
e
 

e* 
® 

0
0
0
 

c
c
c
 

o 
|__| 

£ 
© 

B
e
 

c
o
o
 

c
o
t
 

in 
aL 

= 
= 

© 
Ogee 

oe 
2
e
N
e
 

ee 
a 

aN 
OX 

° 
e 

¢ 
3° 

“Ss 
oon? 

e
o
;
 

an 8 
l=" 

2 
See 

| 
|) cee 

any 
oO] 

ano 
0x 

Acces, 
e 

« 
©
O
O
e
c
e
 

ce 
ee 

e 
Vv 

pra 
Ait 

S
a
f
]
 

wo 
@ 

@e 
e 

ee 
ee 

0 
“ 

ad 
aT 

e 
0
 

oo 
00 

e
o
;
 

ain 
O< 

ano 
ono 

10 
V
Y
 

re) 
2
9
 

oN 
OX 

AHt 
26 

oN 
OX 

‘ano 
\ 

Lay 
E
E
S
 
R
E
 

a 
33 

so 
0 

No 
tan 

7 
iia 

Ast 
Asl¢ 

0-4 
91 

Od 
HLM 

‘SW 
vd TIVE 

4 

olds 
iy 

{NNOO 
L\ 
f
y
 

| 
| 

i
 
V
 

a
o
 

ano 
| 

j
t
 

UYSI 
God 

2220809 
'aBNaY 

NIVULS 
SNNOO 

a
o
 

| 
Soe 

2-420079 
NNCO 

ONIJIM, 
a
°
s
 

2-99¥0re 
“
S
H
B
O
V
S
H
 

BOd 
FS 

v
o
 

z
o
 

2 
sr 

N
M
O
O
-
S
I
L
 

Wh8 
Way 

5 
e
a
e
 

3 
of s
e
e
 es 

o
g
 

0 
e
e
e
 
e
e
 

JAZ 
1) 

8OZZ 
(OF 

A
V
I
E
 A 

X
V
O
D
 

. 
o 

=
 

Wy 
m
y
 

ig 
A
O
T
C
 

"sod 7t 
MS 

d
i
p
 

l 
A
s
 

a
e
 

a
m
 

9200008 
-ANCO 

O
N
E
 

T
O
M
Y
 

9 

r
t
 

1% 
$-009079 

NNOO 
S
N
R
 

|
 

x6 
Oaus 

TOMY 
08 

aI 
O-0e4 

‘Jape 
ArvuLs 

O1z0000-1 
NN 

Gnas 
6-120000 

:S3TISY 
NIVELS 

O-9900I0-1 
it 

aa 

012000 
:437ISY 

NIVULS 
ast* 

bo 

as 
ast 

be 
qa 

Ase 
qa 

O70 
ON 

‘Aree 
Le 

O70 
ON 

‘A+ 
bo 

0 
i 

H&S1 
God 

ONITYIM 
N
I
V



Tait 1S [op


