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1-1. INTRODUCTION

The Atlds 400X Transceiver is de51gneﬁ for single 51deband;“CW,
and data communications in the 10, 12, 15, 17, 30, 40, 80, .and
160 meter amateur radio bands. The conservatlve 150 watt PEP
output will provide wdrld wide communlcation fromnfixed portable
or moblle 1nsta11at10ns '

The hlgh performance and relzablllty of the ‘Atlas transcelver is
enhancéd by the finest craftsmanshxp) and a most thorough quality
control program. Our staff is made up of highly skilled assembly
workers, technicians, and engineers, many of whom are actrve
radio hams. Our service department, if and when needed,

dedicated to making every Atlas owner a satisfied customer
Speaking for all the gang at Atlas Rad;o, we wish you many hours
of operating pleasure w1th you Atlas transcelver.

73 Herb Johnson W6QKI
Chairman of the Boarad
ATLAS Radio Company _
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GENERAL SPECIFICATIONS

BAND COVERAGE:

160 m Band 1.8 to 2.0 MH=z
80 m Band 8.5 to 40 MHz
~40 m Band 7.0 to 7.3 MH=z
30 m Band 10.1 to 102 MH=z
20 m- Band 14.0 to 14.4 MHZz
17 m Band 18.0. t0..18.2 MHz
15 m Band 21.0:-to 21.5 MHz
12 m Band 24.6 to 25.2 MHz
-10 m Band(1l) 28.0 to 28.7 MHz
10.m Band(1) 28.6 to 29.7 MHz
MODES: LSB (J3E), USB (J3E),

CW (AlA), AFSK (F1B)

FPREQUENCY CONTROL:

Highly stable VFO common to’
both receive and transmit
modes with two speed tuning
control. The VFO is stabil-
ized by our Automatic Fre-
quency Lock (AFL)}. Band
switching is accomplished with
pin diodes.

FREQUENCY KEADOUT:

Six digit LED display provid-
ing frequency readout to
within 100 Hertz.

EXTERNAL FREQUENCY CONRTROL:
Rear socket provides for plug-
in of external VFO or crystal
oscillator accessory for
separate control of transmit
and receive frequencies, or
for network and MARS opera-
tion. Accessories will be
available for expanded cover-
age in 1995.

CIRCUIT DESIGN:
All solid state single conver-
sion with 5595 kHz IF.

PLUG-IN DESIGN:
Transceiver plugs. into the
Deluxe Mobile Mounting
Bracket, or into the ATLAS

400P5 power: supply console,

making transfer: or removal a
simple . operation. - All con~
nectors: are standard:. §0-239°

-antenna Jjack, CW kKey,:external

speaker or headphones, and.
llnear ampllfler control

POWER REQUIREMENTS' .
12 To 14 VDC, negative: ground

CURRENT: DRAIN: -

Receive ~ 0.5 A - .
Transmit - up to. 22 A
Average with SSB modulation
will be approx. 8 A.

. Optional plug-in AC POWER

SUPPLY GONSOLE avallahle
ANTERHA IMPEDAHCE' 50 ohms
WEIGHI 7 1bs (3 2 kg)

DIMEHSIONS 1nches
9 wide,- 3.5 high, 9 deep.
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RECEIVER SPECIFICATIONS

CIRCUILT -DESIGN: Front end
design provides exceptional:.
immunity to overload and cross
modulation.. Signhals are _
gonverted directly to the: 5595
KHz IF without preamplifi+
cation: :Converter ‘and preoduct
detector are double balanced
diode rings. - .IC%s &are. =~ -
employed in IF and AF stages.

SENSITIVITY; Requires less -
than 0.4 microvolts for a 10
dB signal- plus—n01se to” nolse
ratio on-all bands. e

SELECTIVITY: Bob'Crawford has
designed: a.custom eight’ pole
crystal filter with switchable
bandwidth 0.6 kHz for CW, 1.8
‘kHz for narrow SSB, and 2.7
kHz for normal S$SB, with"Shape
Factor of 1.4 (6 to 60 dB)

IMAGE® RE3ECTION. More than 60
dB.

INTERNAL SPURIOUS: Less than
equivalent 1 microvolt signal.

AGC CHARACTERISTICS: Audio
output constant within 4 dB
with signal variation from 5
microvolts to more than 3
volts.

OVERALL GAIN: Requires less
than 1 microvolt signal for
0.5 watts audio output.

(CW carrier, 1000 Hertz heter-
odyne).

AUDIO FIDELITY: 300 to 3000
Hertz, plus or minus 3 dB.

INTERNAL SPEAKER: 3 in., 3
ohm, .68 oz. magnet. Rear.
jack permits plug-in of exter-
nal speaker, or high impedance
headphones, When transceiver

is plugged into the AC:-.power
supply console the front

‘facing speaker on console
’becomes operatlve

.METER:_-Reads "8" units ‘from 1
to 9, plus 10 to 50 ‘dB over S-

9, Also reads AFL voltage
when. adJustlng the AFL con-
trol. :

RIT CONTROL: Plus and minus
10 kHz. .



MODEL ATLAS-400PS POWER SUPPLY
CONSOLE SPECIFICATIONS

INPUT VOLTAGE: Power supply
operates on 120 wvolt or 240 -
volt AC, 50 or- 60 Hz. Se*
Jected by removing rear panel
and inserting .fuses- into the
proper cllps (Powe; supply
shipped in 120 volt configura-
tlon)

INPUT POWER.. 10 watts average
in receive mode. 300 watts
transmit peak; :

OUTPUT: Low current line:
13.6 voits regulated, % Au.
High current line::. 13.6 volts

SPEAKER: -4 in. 1.1 oz magnet,
4.ohm voice:coil.

PLUG-IN DESIGN: Transceiver
plugs directly into power
supply console, automatically
makes connections for antenna
and front facing speaker.
Headphone jack and CW key are
brought out to front panel.

DIMERSIONS inches: 15% wide,
7 high, 9% deep.

WEIGHT: 144 lbs less trans-
ceiver.
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TRANSMITTER SPECIFICATIONS

CIRCUIT DESIGN: Broadband
design eliminates transmitter
*tuning. Single conversion
from IF to output frequency
produces minimum spurious and
mixing products. Two section
low-pass filters on each band
provide harmonic suppression
equal to commercial standards.

EMMISSION: With the SSB
selector switch in NORMal
‘position operation will be
lower sideband on bands below
14 MHz and upper sideband on
the 14 MHz band and above.

POWER RATING: 150 watts PEP
output on S8SB, and 120 watts
CW output, {(with 5C ohm resis
tive load and 13.8 volt D.C.
supply) on 160, 80, 40, 30,
and 20 meter bands and some-
what less on the higher fre-
quency bands.

RTTY POWER RATING: Approxi-
mately 90 watts PEP output
{dependent directly on venti-
lation of heat sink).

TRARSMIT CONTROL: Press-to-
talk with Mic. button, or
manual transmit with Function
Switch on front panel.

CW KEYING: Semi-break-in.

UNWANTED SIDEBAND: More than
60 dB down at 1000 Hertz AF
input.

CARRIER SUPPRESSION: More
than 60 4B down.

THIRD ORDER DISTORTION:
Approximately 30 4B below peak
power.

HARMONIC OUTPUT: More than 40
dB below peak power. :

SPURIOUS' AND IMAGE- OUTPUT:
More ‘than 40 4B below peak’

* powet .

AUDIO FIDELITY: 300 to 3000
Hertz, plus or minus 3 4B. .

METER: Reads relative power’
output.

LINEAR AMPLIFIER  CONTROL:

“‘Rear auxillary connector

provides for keying of linear.

MICROPHONE: Dynamic or'crys-
tal. Plug requirement: Five
pin connector.



2-1, OPERATING CONTROLS

2~ . FPront Panel

1 TK.POWER.control

Output power can -be adjusted
from 150 watts PEP down to 5
watts PEP. S

.2 -CW/88B switch

In the CW position, the ‘dar-
rier will be transmitted 800
Hz above or below the indi-
cated ‘receive fregquency de-
pending on the selected fre-
quency band. Wheén transmit-
ting, the ractual transmit
frequency will be displayed.
In SSB position the display
frequency represents the -
position of the Suppressed
carrier during both transmit
and receive.

3 Meter o

During receive. the meter is
normally used as: an S-meter.

It can also indicate:ithe
Automatic: Frequency Lock (AFL)
voltage when the AFL switch is
activated. :During transmit
the-meter is used to indicate
relative output power.

4 PTT]TX switch

In the “PTT position, ‘the
mlcrophone push-to-talk switch
must be presséd to activate

the transmitter. In the TX
pOSItlon, the transmltter is
immediately activated.

5 OPERATE/TUNE sw1tch

This switch should normallf be

in the OPERATE position. The
TUNE p051t10n actives a CW
carrier permitting adJustment
of the transmitter output
power and allowing low power
antenna tuner adjustments.

6 Frequency dlsplay

The operating freguency is
dlsplayed to the hearest 100
Hz. “With RIT ON, the fre-
quency displayed is the trans-
mit frequency durlng transmit
and the receive frequency
during recelve.



7 RIT switch

This switch allows the receive
frequency to be displaced from
the transmit frequency. Im
the OFF position, normal
transceiver operation occurs
in which the transmit and
receive frequencies remain
“equal. In the ON posztlen,,
the transmit frequency remains
as orlglnally set and the
receive frequency can be
displaced from the transmit
frequency up to plus or minus
10 kHz by p051t10n1ng the RIT
control

8 SIDEBAND (SB) switch

Selects the upper or lower
sideband for both transmit and
receive. On frequencies below
the 14 MHz band NORMal ‘selects
the lower sideband and OPPo-
site selects the upper, 51de—
band. 0On frequencies in the
14 MHz ‘band and "above NORMal
selects the- ‘upper 51deband and
OPPosite selects ‘the lower
51deband

9 BAND sw1tch :

The nine amdteur bands between
1.8 MHz and ‘30 MHz can be
'selected by this switch. The
10 meter band has two posi-
tions. -

10 RIT control ‘

With the RIT sw1tch in the ON
position, theuRIT control can
displace. the receive frequency
by plus or mipus 10 kHz rela-
tive to that ef ‘the transmlt
frequency ‘

11 BAHDWIDTH SW1tch .

This switch selects one of :
three IF filter bandw1dths,
0.6 kHz, 1.8 kHz, or 2.7 kHz.
The 2.7 kHz position is. best
used for SSB operation. The
1.8 kHz position will cut the
upper audio frequencies and be
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usefulqinzcrowed_bandfcondi—
tions. The 0.6 kHz position
will give excellent results on
CW.

12 NOISE BLANKER (NB) switch
Pulse type n01ses, such as
ignition noise will be effect-

.ively silenced.. More continu-

ous type noise sxgnals will

‘fiot be silenced or reduced as

much

13 TUNIRG dlal (VFO)

Tunlng the transceiver is
accompllshed by rotatlng one
of the: two concentric tunlng
knobs. The large aluminum
knob tunes at a rate six times
that of the smaller black knob
and can be used to move rapid-
1y within the selected band.
Use the smaller black knod for
final frequency setting.

14 AFL UP/DOWN switch

The Automatic Frequency Lock
(AFL) switch provides a means
to reset the APFL offset volt-
age. When the APL’ UP/DOWN
switch is put into either the
UP or DOWN position, the AFL
voltage is shown on the S--
UNITS/OUTPUT meter. - If the
AFL voltage reads ‘gither full
scale or zero. scale, the AFL
UP/DOWN 'switch must be used to
reset the AFL voltage to the
indicated AFL ‘ADJUST point
located below the meter scale.
If the AFL indication is above
‘the AFL ADJUST mark, press the
AFL -switch DOWN until the
meter .is-at the: AFL ADJUST
mark. If the AFL voltage is
below. the mark'press the:
switch UP. - After setting the
AFL voltage the AFL switeh -
must be returned to the center
position.' With the switch in
the center position the meter
will return to the S-meter
function. The receiver fre-
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quency will have to be slight-
ly adjusted with the tuning
knob after the AFL voltage has
been reset.

15 RF GAIN control
This control adjusts the galn

of the receiver high frequency:
stages. Normally it should be.

left in the full cleckw1se
position, but some receiving
conditions may be improved by
turning the RF gain control
down (counter-clockwise}.

16 AF GAIN. control/POWER OFF
switch -

Adjust the AF gain control for
a comfortable. audio 1evel
When rotated fully: counter
clockwise, the:transceiver

_w1ll be turned off.

17 PﬂONES (PH) Jack

‘Output -terminal for head—r

phones, 3. 5 mm size. -

18- MIC 3ack
Connector for a*mlcrephone,

19 MIC GAIN comtrol
Microphonexgaintcan be ad=

justed during USB, LSB,  and
AFSK: modes. Gain.is- 1ncreased

w1th clockw1se rotation.

DRAFT



2-1-2. Rear Panel

®

1 ANT (Antenna) connector
Sending and receiving antenna
connection. The antenna cocax
cable should be 50 ohm coax
terminated with a PL-259
connector.

2 AUX. B (Auxiliary) connector

Application

400X VFO signal

Ground

Internal 10V req.

400X VFO or extern.
oscillator

Powex to 400X VPO

3 CW KEY connector

Using shielded line, connect a
1/4 inch phone plug to this
jack for CW operation. Open-
terminal voltage is approxi-
mately 13 VDC and a short
circuit current of about 40
ma.

REAR PANELVEW - REAR PANELVIEW .

4 DC power connector

Used to connect the DC power
supply and external speaker..
Pins 5 and 6 are parallel
positive high current connec-
tions. Pins-3 and 4 are
paralleled for riegative and
chassis ground. “ The Atlas
Model 400-PS supplies positive
13 volts regulated to pin 1.
For battery operation, the
positive supply should be
applied to'pins 1, '5-anhd:% in
parallel. . Supply voltage
should be 13.8.VDC for rated. .

-output- power.  Supply voltage

should be. kept between 12 VDC
and 16 VDC. Pinm 2 is used for
an external speaker.

3 AUX. A (Auxiliary) connector ‘
Provides external connections
for CW key and Linear Ampl.



2-2. RECEIVE

2-2- 1. Inltlal setting
1.  Preset the controls as
follows

AF GAIN control fully counter-
_clockwlse to the OFF position.

'RF GAIN control fully clock—
wise.

CW/SSB switch to SSB.
PTT/TX -switch. to PTT.

OPERATE/TUNE switch to
OPERATE.

RIT switch to OFF.
SB select switch to NORM.
BANDWIDTH switch to 2.7 kHz.

AFL UP/DOWN switch to center
wp051p;on

2. Turn on the power by
rotatlng the AF GAIN control
clockw1se and set it for the
de31red volume

3. The S—meter w1ll illumi-
nate and a frequency will
appear on the FREQUENCY DIS-
PLAY . ‘ ,

4 Rotate the BAND sw1tch to
the deSLred band.

5., Using the TUNING KNOB,
select the desired receive
frequency. The large aluminum
tuning knob is used for rapid
frequency changes, the smaller
black tunlng knob 1s used for
fine tuning:

6. The NORMal position of the
SIDEBAND SELECT (SB) switch
will result in lower sideband
(LSB) for frequencies below"
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the 14 MHz band and upper
sideband (USB) for frequencies

.in the 14 MHz band and abhove.

If the opposite sideband is
desired, place the SIDEBAND
SELECT switch in the OPPosite
position. If- OPPosite side-
band is selected the BANDWIDTH
switch should be kept-in the
2.7 kHz position.

2-2-2. CW reception

1. Place the CW/SSB sw1tch in
the CW p051t10n L

2. Place the SIDEBAND~SELECT
(SB) switch in the NORMal

position.

Note: Operatlon 1n OPP051te
sideband in not recommended
for the CW mode.

3. . Select the 1.8 :kHz IF.:
bandwidth with the BANDWIDTH
switch which wlll allow faster
signal location.

4., Slowly rotate the TUNING
KNOB until the desired CwW
signal is heard and adjust the
audio tone to about 800 Hz.

5. Select the 0.6 kHz IF
handwzdth with the BANDWIDTH
switch.

6. Peak up the szgnal on: the
S—meter w1th the TUNING KNOB
With the SLgnal‘peaked in the
0.6 kHz IF filter the audio

‘tone should be close to 800

Hz. With this setting the
frequency indicated on the
FREQUENCY DISPLAY should be
800 Hz ahove that of:-the-
transmitting station for.



frequencies below the 14 MHz
band and 800 Hz below for
frequencies in the 14 MHz band
‘and above

2-2-3. Using RIT
Normal .operation ‘should take
place with the RIT switch in
the OFF position. . This ‘keeps
both the receiver and
transmitter on the same fre-
quency. However if the sta-
tion you are talking to drifts
. off frequency, or you. ‘are in a
round table, you can move ‘the.
receiver frequency for optimum
receptlon while the transmit-
ter remainsg at a fixed fre-
guency. To do this, move the
-RIT switch to the ON position.
You can now use the RIT con-
trol to offset the receiver
from. the transmlt frequency by
plus or minus 10 kHz .

2-3. TRANSMIT

2-3-1. SINGLE SID%BBHD (SSB)
mode S

1. Inltlall? set “the transmlt
power to minimum by rotating
the TX POWER control fully
counter 61ockW1se R

2. =P1ace Ehe mode sw1tch 1n
the ‘SSB ‘position. ©~

3. ¥Foriconventional sideband
operation, place the SIDEBAND
SELECT (SB)} switch to the
NORMal position. This will
‘result in''lower sideband (LSB)
opeération for: frequencles
'below the '14 MHZ band and
upper s;deband (USB) operatlon
for”frequenc1es in the 14 MHz
barid and d%ove.‘- :

4, stng the BRND swltch &nd
the TUNING KNOB, ‘select the_
desired operating frequency.
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5. If an external antenna
tuner is to be used and the
frequency is clear to trans-
mit, place ‘the OPERATE/TUNE
sw1tch in the TUNE position.
This will transmlt a steady
carrier. It is normal for the
displayed frequency ‘to change
slightly in TUNE mode. Adjust
the TX POWER control if neces-
sary and_adJust the antenna
tqner.

6. After antenna tuning is

complete, return the “‘OPERATE/-

TUNE switch to the OPERATE
position. :

7. Rotate the TX POWER con-
trol to the full clockwise
position.

8. Press the microphone PTT
switch or ‘place the PTT/TX
switch in the TX pqgltlon

9. 8Speak into the microphone
and adjust the MIC. GAIN until
the reading on the S- -UNITS/TX
OUTPUT meter averages 50% of
full scale. Do not exceed 75%
meter reading on voice peaks
or distortion of the transmit-
ted signal can occur.

10. Once the MIC. GAIN has
been set, the TX POWER control
can be rotated counter-clock-
wise to reduce transmitted
output power as conditions
permit.

2—3—2;‘ CwW mode .
1. In1t1a11y set the transmit

-power to minimum by rotating

the TX POWER control fully
counter_clockw1se



2. Insart the CW sending key
plug into the CW KEY jack on
the rear of the transceiver or
in the front of the 400PS
console if in use.

3. Pldce the mode sw1tch in
the CW position.

4. Place the SIDEBAND SELECT
(8B) switch in the NORMal
position.

5. Using the BAND switch and
the TUNING KNOB, select the
desired operating frequency.

6. If an external antenna
tuner is toc be used and the
frequency is clear to trans-
mit, place the QPERATE/TUNE.
switch in the TUNE position.
This will transmit a steady
carrier. It is normal for the
displayed frequency to change
slightly in TUNE mode. Adjust
the TX POWER control if neces-
sary and adjust the antenna
tuner.

7. After antenna tuning is
complete, return the OPERATE/-
TUNE switch to the OPERATE
position.

8. Send a series of dots
while at the same time slowly
increase the TX POWER control
until a level of 50% full
scale is indicated on the S-
UNITS/TX OUTPUT meter.

Automatic transmit/receive
change-over are built into the
Atlas 400X for semi break-in
operation. The first dot or
dash sent by the CW key will
cause the T/R switch to switch
to the transmit state and
transmission will begin.

After a period of about two
seconds following the last
keyed transmission the T/R
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relay will change back to the
receive state.

NOTE: The Atlas 400X
provides a sidetone
oscillator which produces an
800 Hz tone in the speaker
when the transmitter is
keved in the CW mode.

2-4. ‘RTTY OPERATION

2—-4-1. Reception

RTTY requires Audio Frequency
Shift Keying (AFSK) whil®e-in
the SSB mode. This means the
Atlas 400X must be supplied
audio tones of approximately
2125 .and 2295 Hz. By conven-
tion these modes use lower
sideband (LSB) on all bands.
However, the Atlas 400X will
allow either LSB or USB modes
in transmit and receive.

1. -Place the CW\SSB switch to
SSB.

.- For frequencies below the
14 MHz band use the NORMal -
sideband for LSB reception.
For the 14 MHz and above,  LSB
operation requires placing the
SB select switch to OPPosite.

' The 0.6 kHz fllter will not
be properly aligned for RTTY
tones in either NORMal or
OPPosite, sideband modes and
should not be uséd '

i

3. For proper reception of
RTTY signals, use only the 2.7
kHz bandwidth for frequencies
below the 14 MHz band. For
frequencies in the 14 MHz band
and above, either the 1.8 or
2.7 kHz bandwidths can be
selected.



4. Tune to an (RTTY station
and fine tune using the indi-
cator on the RTTY terminal
device. - The audio tones - -
‘should be centered. around 2210
Hz.

2- 4 2 Transm1551en _ :
RTTY transmissions are: conxln-
uous and will require a reduc-
tion of power to keep the
output‘tran51stors from:.over-
heatiiig.-“Monitor the heat
sinlk wlth_youn fingers. If
you: can*stand to keep your
fingensxbn thHe:heat sink you
are nogggolng to damage the
unlt ,y . ,

1. Inltlally set the transmlt
power -to. minimum by rotating
the TX POWER control fully
counter clockw1se

2. The CW/SSB sw1tch should.

‘.. be _in the SSB position and the

‘i 294 switch should be &n the

27 QFF mosition.

3., Set the SIDBBAND. SELECT

{83): switch:to-NORMal-on -~ -
‘freguencies below:the 14 MHz
band. or.to @PPosite for.fre-
guentcies: 1n.the 14 MHz band..

and. above.

4. If afl external gntenna“
tuner 'is tobe used” and the
frequehcy. is clear to trans-
mit, place‘t;e OPERATE/TUNE
switc¢h in thHe TUNE pdSltlon.
Th1s w111 transmlt a steady
carrier. It is normal for the
dlsplayed frequency to change
sllghtly in TUNE -modei Adjust

the TX POWER ‘control: if necese

sary and edjust the antenna

e
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5. After antenna~tun1ng is . .
complete, E8turn. the OPERATE[—
TUNE switch to the OPERATE
9031t¢on ,:~ S i

6. Rotate the TE POWER con-
trol .t& the £ull-clockw1se
p051t10n : ,

: Begxn transmxttyng;qn RTTY
and rota e:the MIC. GAIN until
the reading on ‘the OUTPUT
meter reads beiween -30- 40% of
full scale.



00" 90k b
-\ﬂ\

OOHMQT "l
00 'GLS G

00’90/

DRAFT

S$bhS 'l

—
-

y
—

= o0y

—
000’ |7

30.%\
0&22
000'(

‘e

= o0’ 2

fa

WYR DV AD0TE X-00+% V3IGOW SVYLY

rfuré
B.&r:& A3
¥
woneg 020 NS4——T)
anYs W12 2934N2 S5 %O 1O2Ng VO W1 2002 wyl
ulm‘% iy i .u._. 31714 dWy 37 134 SWY 393 dwy
. ST Vlsen  Qwodas qo4d Ay v 3y
Whany [ o] 192 L 1ozl Moz! 102 M ior 3 10}
BVaaNYS | 941 2 . u&.[v.EmL sa ! > Sal . wm_ 3 w T oog
SRR ﬂ, ‘
| R TEY S Sd¥W T 9k
51528V | 8] A 11
ety 1 f ~ON" [« F1-} .m*&— 9Y | 24
2% Je = 5]
: BAANYIY
. ASION
WIdPIQ
201 3dW o34
HOLIMS H2yms , Oan. _Iua ‘
4&.._._ QY av.ﬁm u.,fx~ P
> . ..._q.
L3 [ioL too L Moy : _n.m oz
Td e - i tiarmrrrre’
ANy L oF 24 [ | _.n_u.mum .7 L 29 -
Sua1lla LAWY A3M330 :
.M.w>_un_ - : .ugwk.:u “,
ANy Syd 30..—..... .um..J@& N N \ A X as

2wy
WBIVA4S

5159 63
250
BYD




R e pe—

?CB S C%@a\(>

Pclol . R.€. ASSY

PCZov . (€. ASSY

PL30l I BANDPASS FILTER Cd) mHB,CD-
Cc 410 . PANEL SWOTTH AGSY - LoN &
YC dZ0 . PANEL swiwH ASEY - SHoT
PC SOl | DRNER. \Power m>
PC ol Low PASS Firrer C‘?);H%,C,)t:
PCtol., AT ReLAN

(Pc gl VFo OSC, AFL

Pc €S0 Yo MY e TONNG

PC 901, FRER counTSR, DISPLAY
PCIOS., W SADSTONE

C \7'Qg.. (%CO{ c AR 0Sc \Aysmb a
PC s, ROT

PC 1309, CRYS TAL ' F':Lri_T&

1 ”,

ol ,-. -y

. IO

: B T

. SR JOTR

|

t .

|- R T
Lo
"-.

DRAFT




nay

J07T-0000~201

J11UH3HOS X00b

SYLY

QES H

e o

ToorNT
@q._.o

: - SFT¥N
NIGO 48 gy Py + 20t Imww.ﬂu
lL N +8
#s %900 shyent |7}
m,, |rer 8010 peid et
1.4d8 ey .
Y neE
2 SPIPNT
go10 F seiud o1, i Te1a
: £210 T +
dege.l St< Wb
201> Foetus OEE . w1 %4 .
: SEls U iy obIFNI €€
) 1* " 2212 N
. B88EH2 — S 2% ¥21D
2e1d o1 - BREEW"
g SEIPHE 35
w) ;
M1 : AL L, £91g| 04k
w073 oeri| setus I 394 s2i8?
214} S0THF 1015 »Mw ﬂ.
L N i1 .
. 'y
‘ LRI 4 :n
= fET s
S dlY3ad XL uanod A )
i Sove
3] E . i} ‘
vA Lges _
NL E 1oNSdM y.4 "
rlE‘2'D) paTD £ ) 22
e : 2'2.L gery .
25nEd ! EVID T+ pe | oe2 LA
€010’ 217y LEE Ly ”
Pl TY H
0:2 2l ”
nET o prTad
] e e
% |
A gz2 |
™ e _
e o0 EX P
&r ol I :
8114
.._Uq. 8y TPNI _ .
(1] 022 o01 . :
ﬁ STta T4 SI12 T + 612 eota} .. .
T vIID
de Dol : .
‘ wr e M
veTn A3M0d db . |
:. .....:w.u. . neET : 4 L 4) i
= Y — T v T ™ T . | 8 . _
|



s nae Toz-0000—401 j ia S
T OILYWIHOS Xeoy | .H R g
p - : o oy ) 5520 mmmuH
P - LN 22 ¥S . '
o : PIENT s 22 i 10° 4 FrESSM il DY L
v - 1y - | zse fezn 852
022 poza | . 1983 - mﬂvomc ‘woza | V522
r¥2a 1 #15884W bAMY pa—AN '
3 ddid i sez0 s528 952y
8120 4 -
LR vreesam oSt Ly LS gy JIM
. o201 tezn oot | B8O T+~ - _ .
eT's'sar evZ¥: 1ot [ N ! o - A,
er'1ar ge20 |
O : - 319 ) E..W = “
X1 888 _
. ¢ ¥ ‘ e
mU_.. \s 3 ft\ Vul“ l.m. ‘Uaﬂ nT.ﬂ.M.v. ' El
Y o Y Ahovog 4= .v..\l.(r&..u. Py Ty ilde
- ’ . +X1 T .
| =ar : . % wl le 8._. T
Lar 1 ' Ho
MMWLIIIII.I.IIII..T‘*._. NPy L8237 W.W.U - 1or a-£% ¥-£S
wwmz. | AT |BPIRNT .
- e8dw - arzn,
=
: ¥ oy
- -x,.H : . Te" ir
0Lk .l 9 . 8530 522 ] +
£b2D . . . o1
&y Szl - [p+ | ¥7995aM b e
0 dg+~| _ €220 gezn ¢ -
2e20 GHJE30IS ‘ TSPILN 00T < et
1oL P23 S 2020 £9243 2424
oF2OT  w .awmmm. w.. o ] ) L
4 147 ot 19  dWeTs Mers m..H :%
TFED 4 2 ng re23°F ofumn. SE2M2 .. mmmo. T ie20 o |
- - . . A sstl. JLYD MO
. -3 B
001 LERNS 18
0z -
uﬁ% : 1 1
502 ; “
o i
31 A : oUTS 4o- . i
S22y - o, vezug 18 ] »vﬁwq mmm. ol L
e . p220
. I L woi—
r e d00Te H1QImaNoE WE'E gommH
1o 8120 ore T asaenz 2eey 1225 °T
H & TrenTmwe | - B3 Tez0 - Is e
8885 o2z Tvedy Ye'ES 8220 =
A 4 E22Y B M—O. arteNY TE2W > ¥o21 2g23
-] 2220 T & 0 - -NT
:.cvﬁm 2 — v 6223 002a LoavNT ] a
Ade 3 1 - - 1ozl At .m 51 g7°* _teza
¥222 - = u 2z s PSEFIIN A4 : 10" eved B2242 202 8223 't T0
ez2 Hﬂm =3 " gezp %M g A Py L g i i .
por- €223 T 4 , 10! 812 41 ONZ : m . - 41 181 &Q& zazve| oo ¥3XIW
A= . _ : . 317, o
e mﬂ.”_.m._.mn aWY ; : w_ I wP Fo2a 2628 05237, AT o
oy SR ey | . . _ T eeta e | 1
X1 9e28 T 192w, o




N2“g
508

S A3 © tog-goee-pel
T 31LYWIHIS Xeeb

e — : BL kK ) 54 10°
330y 93 ..ﬂ B , ¥ Y 15 ﬁHmomu o] 408
6 rifgl 6 ¥l r 21 o ] 0 3 ) 9050 |_...+ roEd
o 1 Lzreziset _, : il T .
=1 3 10

3 L +1¢@2 .go2tudE TU ; ‘

il I [ e ERCC
a1, u.lw. v 23 v 2}3 vraf S ey t222v252 9 S g MHVY
3 ] asfawabe T T [ R4

. YorarNwl  ZIBR-L96N

12} et :._ﬂ..v )
. SESY STS9SJIM _.5 ;

9030 N- TWIX
: | ) L3S o
s e P ;
13 z
.......q w0 0zl |
tean|. _ Als
NE*D . N Zecye
sH Yl :
22 - yOBY e
% e 2 o

: SBEE sody o440
- o e
e Sv & et 2e § 0T - &
& J094 £I8dF 218U pogq b . .
8182 "} 308L : se12nM)] | setani)] .
_ o . .95 [e1dT _ & _. e
! o~ 20Tdedid —s 2020 Tesa T

07 11en |-ai98L.L #0STL ..

ary o
e e ST8ST G0s¥T agor HyplE ota3T
Wols 0280 “Ng-1d . 20Tddd : i I o1

sTous rrsud - 9080/ H 4 €782
— i To- ] stzemtl .
Te L AL
sted .:Moma LA 04n




10r-000-001

J11UHIHIS Xeol

Al

T0L0
TeorNY

oahu

Q¥Y08 YNN3LNY

onqu Sovzq— (w

{ ()
L 1 .&ou
2052 m Snu
tf # Snu
rra poevzq
v zE,.E ssud azcmr
o_.ﬂu

onnu

anz

@252 |_|+

Net
UMdOG
iy

1.
ﬂmuﬁ

1
0—m0% hqmuﬂ

otz me

12543 gosn

SE—

cesi

rSPFNT

+ 2053

¥ LU
nomoﬂ

=t

N

L
;;]
R

kﬂ. =
814 .—.-H
¥oSde LOSD

. gosus @esd

01¢ 9OEC 2 ’

o1

* 5059

¥289

R42 L J5E ._. w.»
opSH  9esy

_“mmw

" 1)
=x138d

.—ul—‘ R
agdnz  sasme
S1S5 e2sy3 n.ﬁz% . 1
- | sertas | . ] -
S50 ‘a1 .r-._m ) _u L\ ) b
¥l
s dozs L otsm I agot l €050 S14
: - ord £Is3T sTSuY | S S05d3
cTsus ng - [ vest St -
S0P 108 : 4 . 8's
vosoNg/ ool 1" MS: sesy
. [ I SR o o
¥ISOT ] 1. A3Mod X1 sesd

2054

mwan:m@ :

1050

St £'c
05D g2 €051

Fas)







