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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: 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 AVE1-C series of monocycle generators allows the generation of high-speed 
monocycie waveforms, with peak-to-peak amplitudes of > 10 V into 509 loads. The 
amplitude of the output waveform is not adjustable. 

The monocycle center frequency is adjustable over a 2:1 range, which is specified at 
the time of ordering. (The upper and lower ends of the range are always between 1000 
and 3000 MHz, however.) The lower end of the center frequency range is equal to 
XXXX MHz and the upper end of the range is YYYY MHz where the model number is 
AVE1-XXXX-YYYY-C. 

See the online application note, "TB13 - How Is the Center Frequency of a Monocycle 
Waveform Measured?" at http://www.avtechpulse.com/appnote/techbrief13/ for 
information about center frequency measurements. 

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. 

AVAILABLE OPTIONS 

The AVE1-C is available with the following option(s): 

-OS Option: Allows an externally generated DC offset to be added to the output (+50V, 
250 mA maximum). 

-R5 Option: This is the optional rack-mounting kit. The RS rack-mount kit may also be 
ordered separately.



SPECIFICATIONS 

Model: AVE1-C' 

Center frequency: 1000-3000 
(MHz) octave-tuning? 

Amplitude: (Vp, 50 Q) 210V 

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) 

DC offset option*: Apply required DC offset (+ 50 V, 250 mA max) to back-panel terminals 

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: 100x215x375mm_  (3.9"x 8.5" x 14.8”) 

Chassis material: anodized aluminum, with blue plastic trim 

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

1. -C suffix indicates stand-alone lab instrument with internal clock and line powering. 
2. When ordering, specify the octave tuning range by adding a suffix consisting of the lower and upper center frequencies, i.e. add suffix “-1000-2000” 

to specify a 1000-2000 MHz tuning range, or “-1500-3000” to specify a 1500-3000 MHz tuning range. 
3. For OC offset option suffix model number with -OS. Avtech Model AVX-T bias tee can also be used to obtain DC offset. 



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.) 

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:



Destination Region Description Manufacturer Part Number 

Volex (http:/Avww.volex.com 17850-C3-326 
Continental Europe Ae, ‘huko” > Oy Or mp 

chuko” 230V, Z | Qualtek (http://;www.qualtekusa.com) | 319004-T01 

. . BS 1363, 
United Kingdom 230V, 50Hz Qualtek (http://www.qualtekusa.com) | 370001-E01 

. SEV 1011, 2 . Switzerland 30V, 50Hz Volex (http:/Avww.volex.com) 2102H-C3-10 

israel St 32, Volex (http:/Avww.volex.com) 2115H-C3-10 220V, 50Hz P vorex. 

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 familiar with safety precautions required to avoid possibly injury. 
In particular, operators should: 

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

5. Wherever possible, use shielded connectors and cabling. 

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

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

8. 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: 

OO 

/ | 
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) 

0.5A, 250V, #1, #2 (AC) | 100-240V Time-Delay 5x20mm { 1950500000 {| WK5041-ND 

#3 (DC) NA | Te Bary, | 5x20mm | 1950500000 | WK5041-ND 

#4 (DC) NA | oe Bary, | 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 

- \ 
4 la 10k +) 5 6 

O | AVXECH we VER - 1004 \ ALI O 
= EXT , 3. 8 

} 2. “9 
| PRF RANGE(Hz DELAY 1° *10 

FREQUENCY 

Oo >) ; 1500 - 3000 MHz 

X PRF DELAY FINE our 

mis O ™ 
5 OHMS 

O 0 VOLTS 

MONOCYCLE GENERATOR \_ 4 JS *. | © 

1) 

2) 

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. 

PRE 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.



4) 

5) 

6) 

7) 
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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. 

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. 

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. 

Center Frequency Control. This dial varies the output center frequency over a 
2:1 (octave) range. 

OUT Connector. This connector provides the main output signal, into load 
impedances of 500. (This output requires a 50Q load to function properly).
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REAR PANEL CONTROLS 

5 : 

“\\ = \ =) 
\ NX 

oS GND 

© © \ 

an 
. 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 CONNECTOR. (Present on units with -OS option only.) A DC offset in 
the range of +50V (250 mA max) may be applied to this solder terminal. The DC 
offset will appear on the output. When this feature is not used, the OS input should 
be connected to ground (using the adjacent GND connector). This is especially 
important when driving loads containing a diode. 

. GND CONNECTOR. (Present on units with -OS option only.) This solder terminal is 
connected to ground. It may be used to ground the OS input connector.
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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 

MM ONNECTOR 50 OHM INPUT 

40 dB 
AC ATTENUATOR 

POWER 

= 
7 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 wv. 
(generated by the FIXED 
internal oscillator) - 

| * Whos 

DELAY (VARIABLE) _}_ (VARIABLE) : 

a | 

MAIN OUTPUT 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 
—_—> 

aT inout 
TTL LEVELS 

(external input) 
(OV and 3V5V) 

= Weer 
PROPAGATION [g—pig (VARIABLE), | 
DELAY (FIXED) 

| | 
MAIN OUTPUT i AMPLITUDE, 

| FIXED 
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MINIMIZING WAVEFORM DISTORTIONS 

USE 500 TRANSMISSION LINES AND LOADS 

Connect the load to the pulse generator with 500 transmission lines (e.g. RG-58 or RG- 
174 cable). 

This instrument requires a 500 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, Vspxe = L x dloap/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. 

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). 

Av 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. 

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.



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. 

20



9 
s 

| 
¢ 

R
S
V
R
 
O
S
S
D
 

* 
F
P
 

e
t
 

z
 

Y
C
Z
O
N
S
 
S
N
’
 
P
E
Z
O
N
M
-
 
C
6
5
 
M
O
V
E
S
 

. 
ALD 

17 
C
N
 

BN 
D0LTE-E65°ESNTT 

OF 
vosinon 

| 
S
O
O
T
H
E
S
 

ang 
6
8
6
 

e
o
s
 

D
e
b
i
 
w
o
n
 
n
O
 

stowaxno-rEvo 
Siateaees 

H
O
8
S
1
E
O
d
 

UOd 
‘SSSNUWH 

EID. 
52g 

“
T
h
 

wa 
N
U
D
 

(ATNO SUNN) 
208 ‘NUD- #9 

t
t
y
 

=
 

va 
Z 

(A1NO 
SLINN 

&) 
Z0S 

uNd- 
6D 

as. 
on 

or 
nin 

” 

SEZ 'ND- 
29 

pa 
Y
 

B
a
y
 

s
z
 
‘azu- 

19 
C
w
 

1
 

ReS= 
FS 

Ty 
*
 

i 
cn 

UW 
—
_
*
 

A
N
T
O
N
 

G
B
 

9
9
4
 

0
0
 

P
O
O
N
 

0
4
 

Fare 
2 420009 

SEY 
NLS 

N
S
 

HaGL 
GOd 

=
 

0
o
 

+0 
Q2z 

“ahd 
2-1Z0009:NNOOONUIM, 

N 
aot 

Be 
z 

2950099 SRE 
OFIH 

Bod 

or 
a
 

N
A
O
G
-
S
L
 
V
l
u
N
o
y
 

g 

S02 ‘MOTISANASHD - 
a 

$0z ‘MOTISANSRD- 
@D 

t 
7 

v 
H
S
I
 

@
3
d
 

(WD) SHIONSTSG1M 
“8 

‘puno.6 
yee 

Auepundes 
. 

S 

veodpuroi6 ssp 
= 

ooerae: 
EF, 

UL 
“(1 

4 S980 
“
e
'
1
)
4
9
R
S
 

JS0d p WHO 
Fe Sum NO|}B\UGOL6 |RASU) 

astibtihe 
ES 

“Be P
u
n
 

Bul €
1
0
0
-
2
2
0
6
1
 

XEPIN 
UM 

d
U
 

= 
= 

2g 
8 

= 
BSusue 
S
3
e
s
a
3
 

b, 

* 
0
X
 

0SZ0 
L000-A006) 

S
P
W
 

UNM 
WoDIdD 

d
u
d
 

T
e
 

— 
> 

| 
—
w
 

S
M
O
 

OWA 
ULAG 

B
M
 

Od 
2- 

a
o
e
 

r 
z 

I: 
"BULLER 

JOIOMDUCO 
EYE 

AY 
on 

|_| 
/puroi6 

yuee 
K
a
u
 

| 
—
r
y
—
 

ZvOOKw 
L
O
L
 

/PunosB 
yea 

Apps 
= 

: 
O
u
e
 

1000-2006 

N 
N
E
B
 
A
L
S
 

s
m
d
 

P| 
e
c
 

a 
os 

” 
T 

'SZOl 
t
e
e
.
 

eT 
Pet 

A
 

z 
a
m
 

pa 
a 

Z00'0X 
42810 
B
O
0
0
-
Z
O
0
6
 

I 
PION 

UU 
Yous 

d
u
s
 

x 
+ 

meg 
az 

| at 
ba 

e
e
e
 

At 

Su 
) ON-SZEMS 

HOUMS 
HMOd 

oom 
mm 

Ld 
P
u
u
c
e
.
a
d
 

sojases 
paused 

hq 
OS 

OXEQIVM 
Ix 

bo) 

"B¥8.DSZLXGPD-SZIN 
NO} 

Buin 
UNO 

Coasnuteu 
on 

> eupdes Aue yaweny 
mu og 

y 
AY] 

NOPBZBY 
- SYNOD 

Suey 

a 

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

Y
A
M
O
d
 

OV 
AO 

O
N
I
G
I
M



° Oe 
UBSLODC\HESL 

- G
p
p
'
a
p
s
B
u
y
o
w
A
s
i
e
s
t
 

ao. c\saNHUN 
2 

s
o
o
z
t
a
r
e
t
 

UOTS ACE 
arg 

ATdd 
NS 

H
A
M
O
d
 
O
0
0
 

FOVITIOA 
M
O
T
,
 

° 4 
2 
3 2 3 

Wor 
Menpa.ns 

Gas 1a 
d
o
m
m
e
s
 

“uss 
i
d
 

wnenena-] al 

° 
* 3 
3 . 3 

| | 

it 

€/L 
A
l
d
d
N
S
 
Y
A
M
O
d
 

Dd 
A
D
V
L
I
O
A
 
M
O
1
-
 

H8Sl 
G
d



9 
| 

s 
| 

, 
€ 

| 
z 

1 

26 
HAO 

URS LOGY 
8S1. 

- 
Gn" ZLNQBULSWMS\BSI 1D 

cf\SHAUN :Z, 

vosiney 
| 

moet 
el 

ae 

NOILOSLOUd 
SOV LIOAYaNO 

UNV 
‘OGOd 

ona 

ascaner_] 
Che 

o
r
 

Wlolch 
rer 

i 
Aye 

A
N
A
S
 

~ 
o 

GND 
a1 

s
t
(
H
o
 
a
e
)
 

aseaner 
—e 

Fond 
T
G
 

rd 
te 

W
1
0
1
 

€
l
-
e
c
r
 

AS 
A
A
A
S
 

” 

aseanur_f 
ance 

o
F
 

Wlol-ch-rey 
jl 

Aste 
M
S
 

~ 

ASCANLY 
iG 

ance 
f 

1701 
tO-7z sr 

[xtor-c-rer 
| 

A
S
T
 

A
I
A
 

~ 

(
Q
A
T
I
V
L
S
N
I
 
A
T
T
W
A
Y
O
N
 

LON) 
1794 

sn 

aos 
mir] 
P
i
e
r
s
 

ano 7 

TT 

a] 
i 

a 
A
S
C
I
D
L
E
,
 

oF 
3 os 

—
 

A0le 
. 

a 
Ged 

mA 
Ore 

aa 
“ 

O
9
S
O
r
e
l
 

[
o
w
 
w
a
n
a
u
n
e
 

u
l
?
 

qj 
ATIVISNI 

ATIVAYON 
SSVAAG 

F78L 
NOT pe 

* 
ae 

a
a
 

100A, 
TA 

(an-soisd 
a
s
c
s
t
o
c
o
t
 
=
 

. 

v
e
a
x
 

one 
691 

Sd) A
S
E
A
R
O
O
O
 

T
_
T
 

p
d
 

* 
wo™>7 

o
r
 

Aosaeir 
dL 

aosamur 
| 
T
L
 

6
y
 

r
s
 a 

Wool-el-rcr 
E
E
 

T
U
 " 

O 
1 

soon 
teat 

4007-ISEL 
" 

s
l
 

e
i
 

fi 
<a 

osrrore 

[x 
co 

>
>
 

WAC 
T
O
N
S
A
 

Sea008 ta 

, 

9 
s 

. 
[ 

‘ 
; 

! 



9 
| 

$ 

os 
G
u
R
O
W
N
s
 

U
R
S
 

BSL. 
- 

Gop’ Z
.
N
Q
O
U
L
O
W
M
S
 

ESL 
aD 

cheat 
AUN 

:Z 

vosiAey 
sooztaet 

ard 

NOMOSIOUd 
INSUUNOHAAO 

C
r
i
e
s
}
 

=< 
(AN-6E 

05d) 
AST 

ANOTT 

(GN°691 
Sd) 

A
S
T
A
N
O
O
O
I
N
O
 
G
A
S
N
N
T
 d
o
o
 

Isa. 

(999 
SON 

D-NON'ASEANY) 
e
e
 
— + 

S
S
P
 

dora 
r
o
 
—
4
 

3 

é 

LJ Val. 

| 
W 

V
O
C
L
R
N
 

A
T
I
W
A
Y
O
N
 

G
E
S
 
L
O
N
 

if 

C
i
e
T
 

As 
rt a

a
 

a
l
 

t
a
i
n
e
d
 

“ 

t
O
F
]
 

£ 

Cdn 
6916) 

A
S
C
A
N
O
O
G
]
 
O
T
 

<
C
a
n
v
a
a
v
a
}
 

& 

[oH Jo} 

al 
axo 

s
e
a
]
 

| 
AOUNST 

| 
w
a
 

s
w
a
y
 

ANMOVUEIZOANOISATN 
= 

LNNOWTES 
= 

LNNON 
TED 

x 
*X 

x 

O
N
D
A
 

G 
G
I
H
I
D
M
S
 

JUV 
S
A
O
V
L
 
ION 

SMLVOENAPZORMONUOL 
=
 

A
U
V
S
S
2
0
2
N
R
G
A
 HI 

A
s
e
m
e
r
_
L
 

O
y
 

oo¢ 
wemoen 

| 
2M 

ad 
(0 

OOPAG 
AH 

SOVTASI+) 
GITIVISNI 

A
T
I
W
A
R
O
N
 

LON 
Sd DCSASA 

OTO 
JT'0 

SFIPXT 
NO-tAM 

Od1V 
TIGVSIO 

oy 

p
i
s
 

C
a
)
 

VECUrNT 
old 

HVEONL 
sir 

tM 
Od 

LY 
TIEVSI 

oa 

wes 
b
a
 

A 
A
$
)
 

roe 

W
y
 
C
e
n
}
 

a 
GITIVISNI 

ATIVAYON 
-0 

oot dsos 
d00T-ISEL 

4
0
0
1
 
-ISAL 

au 
f
F
 

| 
™ 

x 
SG 

>
>
 

W
I
A
T
O
H
S
N
A
 

se s0te 
td 

CUTIVISN 
LA TIVAQON 

SALNISESN 
O10 

AIO 
iy 

ONINIVA 
AH 

o
T
 
| 

q 

c/€ 
A
l
d
d
N
S
 
Y
3
M
O
d
 

Id 
S
D
V
L
I
O
A
 
MO71- 

H8St 
d
d
 



° 
| 

s 
i 

€ 
| 

zt 
t 

UPS’ 
BED) 

BO 
\SEO! 

= 
AD TONIUCO 

Y-ATIDJILOO 
y-AMDL 

aod 
saN 

AUN 
-Z 

 csinoy 
| 

S00eMGZL 

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

v 

costars 

! 
many 

€ 
a
w
i
e
v
e
a
 

OWArz+ 
tt 

wance o
>
=
 

I 
. 

lalebelck 
, 

rrr 
re 

B
P
O
B
E
S
O
 

ge2?528 
83 

3 

Bsvo 
H
S
 

asvo 

22 
22 

=
 

orarever 
[OF 

aa 

al 
h
e
 ou 

2 

LEGENT 

i S
r
e
o
r
e
 

[
i
 

LEOrNI 
DNINIVM 

AH 
DNINIVA 

AH 

oa 
rd 

sd 
@ 

\ 
y 

\ 
] 

=
 

1x 
x 

a 

9 
s 

| 
, 

€ 
| 

z 
| 

t 

A
l
d
d
N
S
 
Y
¥
s
M
O
d
 

Id 
A
D
V
L
I
O
A
 
HOIH 

- 8891 
G
d



3 HOS'1A 
94.008 0-L3AV 

- 
Creve A

R
s
 

SARIN 
7 

$DS009 
-NNOJONUIM, 

T
O
M
 
o
z
)
 

9-009099 
‘
N
N
O
O
O
N
T
A
M
 

‘
O
m
M
v
O
z
T
 

P
H
L
L
O
C
t
 

I
B
Y
 

NVULS 

vomiaey 
| 

MOTUNEZ 
Oo, 

Ast 
2
0
0
0
 
0
9
 
0
0
0
 

OlSAV 
aT 

od 
AST 

q 
3
 

e 

e 
° 

e 
e 

e 
e 

n
o
 

e 
+ 

e
e
 

H 
e
o
 

{
X
T
I
N
O
S
L
I
N
O
W
)
 

NTH 
4-4 

e 
9NNOD 

e
e
 

ONDSHO 
eo 

e 
—
 

e
e
 

e 
1
1
0
 

s
N
N
Q
@
)
 

e
e
 

»
 

e
e
e
 

b
d
 

2 
(sR 

M'051 
VLINDMY 

02) 
e 

a 
. 

is 
e
o
.
 

ee 
8 

fA VEN 
V
-
O
d
d
d
 AV 

IN 
OX 

e.|U6° 
e¢ 

6.8 
“ 

IN 
OC 

e
°
@
 

ee 
@ 

Ad 
O
—
—
 

e 
e 

e 
e 

a
v
 

N
o
 

e 
e 

e
e
 

e 
b09 

e 
e 

e
o
 

e 
lor, 

@X 
AH 

OX 
e 

e 
e 

e 
IN 

OX 
ano 

aN 
OC 

AH+ 
Qamq 

oN 
OX 

GND 
0am 

Ir 
“
R
S
C
 

aS 
O
a
 

so 
oO 

ND 
O- 

A
S
I
 

Oy 
ASI* 

O- 
89 

0GOd 
HLIM 

UN 
Pd 
T
E
E
 

{onun'os) 
VLINDM 

¥ 
87) 

2-eoe0te 
38N 

(KINO 
SLINN'SO-¥Od) SO 

(
a
a
 

‘
C
m
 

.
.
 

L 
7 

m
e
n
a
?
 

2-2L0809 
S
E
S
 

N
V
U
L
S
 

2-1Z9009 
-NNOD 

ONIUIM 
2
-
9
S
0
0
9
9
 

SHS 
Ov3H 

B
d
 

NMOG-SL 
W
a
T
 

T TT Le 

' 
M
S
I
E
 

O
N
I
M
I
M
 
N
I
V
A



Tune 27/057


