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Procedures Agenda

Deep Space

System 1 Startup/Execution/Shutdown SR

Society

ASystem JAutotrackingSystem Startup
Procedures

AHighLevel System 1 Operator Console and
AstroGuideUsage

ASystem JAutotrackingSystem Shutdown
Procedures



System JAutotrackingSystem Startuprocedures

(Conl)

A-
t
A-

Deep Space
Exploration

Society

'he System AutotrackSystem contains multiple hardware components
nat need to be connected to providmitotrackingcapabilities

'he new System 1 hardware is integrated onto a black shelf that is located

In the Mount Control Rack placed to the left of the Operator workspace
area in the Trailer

ABringing up the system will require the operator to access both the front
and back areas of the System 1 shelf

ABefore connecting the system, ensure that the power to the mount in the
Pedestal is turned off and verify that all the Legacy Mount Control Switches
are in the Neutral Position and the System 1 VFD Switch is toggled Off (the
VED Switch is identified later in this briefing)



Deep Space
Exploration

System JAutotrackingSystem Startup Procedure

Society

Here are the high level steps to bring up the Sysfarnotrackingsystem:

Ensure that the power to the mount is turned off and the Legacy Mount Control
switches are in the Neutral Positions and the System 1 VFD switch is toggled off.

Move the Jones Plug from the Legacy Mount Control Chassis to the System 1 Shelf
(located in the back of the Mount ontrol Rack)

Power up the Mount Motor and Electronics in the Tower

Plug in the USB Hub in the System 1 Shelf (located in the back of the Mount
Control Rack)

1.

2

3

4

5. Pluginthe Ogerator Console Laptop USB cable to the USB socket on the Front
Panel of the System 1 Shelf
6

7

8

9.

1

Boot the Operator Console Laptop and log into the system.
Veri fy that the Time Machine NTP s
and t

Ver i f t hat the Raspberry PI
Machine NTP server

Toggle the System 1 VFD switch to the On position.
0. Execute and operate the System 1 software

er v
he



Back Of Mount Control Rackn The Trailer

Back of Mount Control Chass

] "4

f

Back of System 1 She
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_ Deep Space
Ensure Mount Motors and Electronics are SR

Society

Right Double
Pole- Power
Down the
Mount Motors
And Electronics

Bottom of Pedesta Power Box | 5




Deep Space

Move the Jones Plug to the System 1 Shel Exploration

Society

Back of Mount Control Chassis with inserted Jones-PIt
Legacy Configuration

Back of System 1 Shelf with Empty Jones Connector




Deep Space

Move the Jones Plug to the System 1 Sbettt) Exploration

Society

Back of Mount Control Chassi&mpty Jones Plug
Socket

Back of System 1 Shelfnserted Jones Plug
System 1 Configuration




_ Deep Space
Power Up Mount Motors and Electronics Exploration

Society

Right Double
Pole- Power
Up the Mount
Motors

And Electronics

Bottom of Pedestal Power Box
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Plug in the System 1 USB Hub Society

Provides 5 Volt power to the
NumatoRelay System and
the LabJackJ3andLJTickDAC

devices

10



Deep Space

Plug in the Laptop USB Cable into the System §  &xpioration
Front Panel Society

W e DD oAk

1l - = Fers 4
EseerE] || | WL A Tl 1 M | el
aerm Em EE ED @S @8 8

USB Cable provides Communication PatNuonatoand LabjackDevices

11



Deep Space

Boot and Logito the Operator Console Exploration
L ap’[op Society

© Bu B81% 1127 O

Glenn Davis .
Deadzone0l1 —— =




Deep Space

+tSNATEe ¢AYS al OKAYS Sploraton

Al ocated on the table behind the
Mount Control Rack in trailer

APOW should be Green
ALOCK should be Yellow
. TM1000a  TIMEM  NES - ASEC should blink Yellow once a second

oqi & &L

o0 ' AProvides accurate time to the
CratemerkTine ey Raspberry Pl and Operator Console
Laptop

13
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Verify Time Sync on Raspberry Pi and Ope Exploration

Society

Console (Bring up a Terminal Window)

Click on the Terminal lcon
Located in the Lower Lef
Portion of the Desktop to
bring up the Terminal
Window

Operator

~—

Console Autom...

Operator

Console Manual
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Verify Time Sync on Operator Console Lag

Society

File Edit View Search Terminal Help e - Ausentpq I p Command to IOOk a‘t
gdavis@Pluto:~$ ntpq -p NTP tlme Sources

Le refid st t when poll reach delay offset jitter

timemachine .GPS. lu 45 64 0.186 -0.189 ©.000 AtimemaChin6hOU|d be I|Sted
@.ubuntu.pool.n .POOL. 16 p - B4 g 8.08e B.080 ©.800
1.ubuntu.pool.n .POOL. 16 p - 64 j 8.080 0.008 ©.000

2.ubuntu.pool.n .POOL. 16p - 64 © 0.860 0.0 ©.000 AUSedate Command to provide t|me

3.ubuntu.pool.n .POOL. 16 p - B4 : 8.880 8.080 ©.800

ntp.ubuntu.com .POOL. 16 p - 64 G 0.000 0.000 0.000 and date |nformat|on

s ALaptop displays current Mountain
Time (MDT or MST)

15
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Verify Time Sync on Raspberry Pi

Society

haswelleds: - -« o | Asshinto RasbernPi from Operator Console
le Edt View Search Terminal Help (User:haswel] Password: Haswell$01)
018 A Usentpg 1 p command to look at NTP time

sources

The programs included with the Debian GNU/Linux system are free software; A tlmemaChlneShOUId be Ilsted
‘lch-:al:r:e:r_;act di;tribl__ltiqn t-:a_rms fqr Pach program are described in the ] ]
individual files in /usr/share/doc/*/copyright. A Usedate Commandto prOV|det|me and date
Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent Information

permitted by applicable law.

La log ;:Sun Jul 26 ©5:51:55 2620 from 192.168.1.39 A Raspberry Pi displayS UTC time not MT
e _Eefid st t when poll reach delay offset jitter A MDT - UTG 6 Hours
timemachine .GPS. 1u 968 512 B.791 2247196 0.082 A MST = UTG7 HourS

@.deb;an.pool.n . : 1@ D @4 g 0.008 0.008 B.ﬂﬂ; ] ) ]
2. debion [RRSRRISEE SR A AVGFIT}; that the Pi and Laptop times are
| .POOL. 16p - 64 0 0.000 ©0.000 0.002 SynC rOHIZEd
5: date
S A Useexit command to return to Operator
Console

16



Deep Space

ToggleOnthe VFD Switch S sotiety

oN (@.0FF

7

A Provides 24 Volts to thlumatoRelay system whictontrols the hardware enablin
of each axisndautotracking
A VFD light will only illuminate when the System 1 software is running

17



Start The System 1 Software

Deep Space
Exploration
Society

Double Click on the
Operator Console
Automatic Icon




System 1 Operator Display

U)

Encoder Value!

Syst{|m 1 Operator Display - 9
. . Fila (rammandg Help C UTC‘
Local Sldereal Tlmh 09:15:30.6 LST b 19:36:30.02172 : 2020-07-29 _ _urrent f
Time
: POSITION RATES
Green Indicates
Connection to B AZIMUTH 316.9336 22 0.000000
Raspberry Pi. ) RA 9h 15m 30.8; 0.004178
Red indicates
disconnected
: ELEVATION 90.0000 59 0.000000
from the Pi. -
DEC  38°22m 51.0s 0.000000
RA/DEC Position Units Rate Units s
® hhmmss.s dddmmss.s @ Degrees/Sec | .
i» ddd.dddd ddd.dddd i1 ArcSecs/Sec A”OWS the Operator tO DISp|ay Rate
Data in Degrees dgkrcSeconds

Deep Space
Exploration

Society

1

Allows the Operator to Display RA/DEC Position Data in Hours, Minutes and S
Or Decimal Degrees

econds
19




Deep Space
System 1 Commands Pulldown Exploration

Society

AThe Commands Pulldown allow access
siem L opersierbisey — to the System 1 Commanding

lAsrosulde N 20:44:43.885Z : 2020-08-01 AAStrOGUIde_A Serles Of DlSpIayS

Set Logging Level ¢

POSIT ON RATES
B i i = - which shows the current position of
oA aniar g6 3s 0.004178 the Mount on a Sky Map and provides
the Commanding Displays for
HE DEREANS Automatic Tracking.
DEC 38°22m 51.0s 0.000000

RA/DEC Position Units Rate Units e N e ALOgglng Leve'l' A”OWS SGlECtIOn Of

it 8 Doy different Levels of Logging Data

A Shutdown Server Allows the
Operator to Shutdown the Raspberry

Pi Software (which then restarts) or
the Raspberry Pi hardware

20
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Starting Up théstroguideSoftware for Automat

Track Commanding

Society

System 1 Operator Display - 9 -
File | Commands | Help .
09:2: AstroGuide e 19:45:55.523Z : 2020-07-29
Set Logging Leve ¥ Close AstroGuide Window
shutdown Server ~| PO TTUN RATES
8 AZIMUTH 316.9336 292 0.000000
RA 9h 24m 58.2s 0.004178
" ELEVATION 90.0000 s 0.000000
DEC 38°22m 51.0s 0.000000
RA/DEC Position Units Rate Units
® hhmmss.s dddmmss.s ® Degrees/Sec
) ddd.dddd ddd.dddd ) ArcsSecs/Sec

21



AstroguidéNindow andSkymap

Deep Space
Exploration
Society

File View Overlay Window Help

AstroGuide

. S

- R
1 -

-
e

Current Mount Position

2020-08-01 22,07 17% -

1

: . 7y .-
- - .-
LY 4| ___.* - F - A
] ¥ F ; ]

A The main window foAstroGuideprovides
a Skymaphat displays the current pointin
location of the mount and the surroundin
celestial objects (stars, prominent nebul:
pulsars, the sun and the moon)

A Celestial data can be displayed in Ra/Dec
AZEI| or Galacticcoordinates

A Objects can be selected from this map far
Object tracking oAZEI pointing

A The operator can Zoom In/Out and Pan
around the display to locate objects for
selection

e ()

22
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Initiating Automatic Tracking

Society

AstroGuide

File View Overlay | Window | Help
| Coordinate Converter ) ; - 2020-08-01 22087117 -
Radio Source Table ) .
Automatic Tracking [}
Tracking Report

|Sh0w the Automatic Tracking window |§

- *~ -k a target sky object

Antarnna Dacibinn

| Sun Position
Moon Position
Jupiter Position

Close Popup Windows |

From the Window Pulldown select Automatic Tracking

23



Automatic Tracking Window

Mount State while a
command is executing
- Slew or Track

Automatic Tracking

Deep Space
Exploration

Society

Position Input Fields fo

rinput Target

RA (hour,min,sec):

0

DEC (deg, min,sec):

AZ (degrees):

0

EL (degrees):

RA/DE@utomatic
Tracking Commanding

= Position Input Fields fo
| AZ/EL Position

Commanding

-Status

- Slew ﬂ |FwDEc |v||Audihle |v|| Paste RA/DEC |

Azimuth Elevation

Mount Rate (deg/sec): 0.0000 0.0000
Target Rate (deg/sec):

Mount Position (deqg): 316.9336 90.0000
Target Position (deq):
Position Error (deq):

Recommended Switch: Neutral MNeutral

Start Slewing Close Help
Execute a !ommandCance‘ a Comman‘d

Current Mount

- Position

And Rate Status

24
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Automatic Tracking Commands Exploration

Society

Automatic Tracking © A RA/DEG-Based on an inputted position,
e : = : the mount will slew then track a position
T (object) until the command is canceled
DEC (deg, min,sec): | +55] | 47 20
AZ (degre: s): EL (degrees): A AZ/El—-Based on a inputted position, the
slew || [raEc <! [Aucible +|[ Paste RADEC mount will slew to the indicated position
RA/DEC
e e — — then stop (no tracking)
e e e 0000 0.0000 A Moon—The mount will slew the antenna
Target Rate (deg/t eq: to the moon position then track the
Mount Position (c_ .. ZITLIITL 66.35741 . .
Target Position (deg): moon at moon rates (slightly different
Position Error {d.egl: than Sldereal rates)
Recommended Switch: Neutral MNeutral
Start Slewing Stop Slewing Close Help A StOW— The mount W|” SIeW tO the StOW

position (317.0,89.0) and stop

25
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Inputting Position Data Exploration

Society

AThere are 3 major ways of inputting position data iAstroGuide

1. Operator inputted data into the Automatic Tracking Window

A Once the operator selects a command type (RA/DEC or AZ/EL), the appropriate fields can
be edited with the position data

A For RA/DEC, Right Ascension can be inputted as Hours, Minutes and Seconds. The
Declination data’is entered as Degrees, Minutes and Seconds

A For AZ/EL, decimal degrees are entered in the Azimuth and Elevation fields

2. SkymapSelection

A The operator can select a celestial object and a popup will appear detailing the object
position and a button that allows the operator to copy the position data
A The operator can select a position on tBkymagnon-object) and a Selected Position
opup will appear detailing the selected position and a button that allows the operator
0 copy the position
A Once a position has been copied, the operator can select to paste the position data into
the command form (RA/DEC or AZ/EL)

26
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Inputting Position Datagnt)

3. From the Radio Source Table

AFrom theAstroGuidewindow pulldown, the operator can select Radio Source
Table

AThe Radio Source Table contains a listing of Radio Sources that can be trackec

AFrom the Radio Source Table window, the operator can select a source, then
select the Edit pulldown to copy the position data

AOnce a position has been copied, the operator can select to paste the position
data into the command form (RA/DEC or AZ/EL

27



Inputting Position Data Operator Inputted

Position Commands

Deep Space
Exploration

Society

-input Target

RA (hour,min,sec):

DEC (deg, min,sec):

Slew

Mount Rate (deg/sec): [Stow

Automatic Tracking
0 0 0
0 0 0

Paste RA/DEC

Position Input Fields fo
RA/DE@utomatic
Tracking Commanding

Elevation

Target Rate (deg/sec):
Mount Position (deq):
Target Position (deqg):

Position Error (deq):
Recommended Switch:

D000 0. 0000
316.9336 Q0. 0000
MNeutral Meutral

Position Input Fields fo
AZ/EL Position
Commanding

Start Slewing

Stop Slewing | Close Help

*

*

Execute the Comman

dCancel a Comman‘d

28
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Inputting Position Data Skymaybelection
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AstroGuide
File View Overlay Window Help

Double Click on an ObjectfM106)




Inputting Position Data Skymabelection ont)

AstroGuide

File View Overlay Window Help

Designation: M106 (NGC4258)
Common MName :

Info: Spiral Galaxy
RA: 12h1Smoes (12.3167 hrs)
DEC: +47°17'59"

RA: 184.7501 degrees

DEC: 47.3000 degrees

AZ: 4.9898 degrees

EL: 81.0417 degrees
GLAT: £8.8484 degrees
GLONG: 138.3059 degrees

MM10E
L]

Copy FI_NDECQJ Close

Copy RA/DEC position
for next Paste RADEC
and copy window text
to system clipboard for
pasting into documents

2020-058-01 22:23:07Z

Cl

ck on the “Copy

RA/ DEC

(This will also copy the AZ/EL Data)

Deep Space
Exploration

Society

butto
30

n



Inputting Position Data Skymaselection ¢ont)

1. Select a Comman
Type = RA/DEC or
AZ/EL

-rStatus

Automatic Tracking o
-Input Target
RA (hour,min,sec): 12 19 0
DEC (deg,min,sec): +47 17 59
AZ (degrees): EL (degrees):
| |RAIDEC v | ludible v | |Paste RADEC -
Faste RA/DEC
Azimuth Elevafrom last Copy
Mount Rate (deg/sec): 0.0000 0.0000
Target Rate (deg/sec):
Mount Position (deqg): 349.4531 79.8926
Target Position (deqg):
Position Error (deqg):
Recommended Switch: Neutral Neutral
Start Slewing | Stop Slewing Close Help

*

3. Execute the Comman‘d

Deep Space
Exploration

Society

2. Paste The Positio

Data

31
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Inputting Position Date Radio Source Table

Selection Society

AstroGuide
File View Overlay | Window | Help
Coordinate Converter
Radio Source Table b
Automatic Tracking
Iracking Keport

~+ yw the read-only spreadsheet
of DSES Radio Source Table data

Antenna Position
Sun Position
Moon Position
Jupiter Position

Close Popup Windows

From the Window PulldownSelect Radio Source Table 32




Inputting Position Data Radio Source Table

Selection¢ont)

Deep Space
Exploration

Society

Radio Source Table (J2000) N (]
Eile Edit
Designation Common Na... Info RA (hours) | Dec (deg) RA& (hms) Dec (dms) Glat (deg) | Glong (deg)| Freqg (MHz) | Flux (Jy) Source
DAOOL Radic Source 0.0500 57.3300| 00h02m42.0s| +67°20'00.0" 4.9100[ 118.2500 1420.0 150.0 =
DADO3 Radio Source 0.0800 68.1200| 00h05m24.0s| +68°07'00.0" 5.6300[ 118.6500 1420.0 66.0
3C10 (SN1572A)NRAO22)(DA... Supernova 0.4200 54.1400| 00h25m21.5s] +64°08'27.0" 1.4100[ 120.0900 1420.0 45.0| http://adsabs. harvard. edufull/19684).....73..135G 1
DADZ21 (M31) Galany) 0.7100 41,2700] 00h42m44.3s] +41°16'07.5" -21.5700] 121.1700 1420.0 20.0 T
IC1613 Galany Galawy in Cluster of ... 1.0800 2.1300 Ulh04m54.2s| +02°08'00.0" -60.5600) 129.7900 1420.0 417.0| Astropeiler Article
NGC 628 (M74) Galaxy Galaxy 1.5100 15.7800 Ulh36m41.85| +15°47'00.5" -45.7100) 138.6200 1420.0 484.0| Astropeiler Article 1
DAD4E Radio Source 1.5000 53.2700/ 01h30ml12.0s| +53°16'00.0" 0.7200] 127.2700 1420.0 26.0
3c4g Cal Source Quasar 1.6300 33.1600] 01h37m41.3s[ +23°09'35.1" -70.9700] 116.9600 1408.0 156.3| 1950 .0 Tools of Radio Astronomy
3C58 (SNR G130.7+03.1) (DA... SuperMNova Remnant 2.0900 64.8300 U2h05m37.05| +64°49'42.0" 3.0800[ 130.7200 1420.0 28.0| http://adsabs. harvard. eduffull/19684).....73..135G
DADTE (4C6E1.05 Radio Source 2,4300 62,1500 02h25m35.05| +62°08'48.0" 1.2600[ 133.6900 1420.0 150.0
NGC 925 Galany HIl Galawy 2,4500 33.5800| 02h27mil6.9s] +33°34'44.0" -25,1700] 144.8900 1420.0 270.0| Astropeiler Article
DADED Radio Source 2.5600 51.4300] 02h33ml28.0s] +61°26'00.0" 0.9200] 1324.8000 1420.0 40.0
DADE4 (IC1848) Open Galactic Cluster 2.8500 60.4100 U2h51m06.55| +60°24'36.0" 0.8900[ 137.1900 1420.0 24.0
1C342 Galaxy Starburst Galaxy 3.7800 68.1000 03h46m48.55| +68°05'46.0" 10.5800] 138.1700 1420.0 3124.0| Astropeiler Article
L8/NGC 1489 Galany Hil{lonozed) Region 4.0600 36.4200| 04h03ml18.0s] +36°25'18.0" -12.0500] 160.6000 1420.0 130.0| http://adsabs. harvard. edufull/19684).....73..135G
NGC 1156 Galaxy Radio Galaxy 2.0000 25,2400 U2h59m42.95| +25°14'28.4" -29,1900| 156.3100 1420.0 206.0| Astropeiler Article
DA122 Radic Source 4.0400 36.4200 04h02m18.05| +36°25'00.0" -12.1900) 160.4500 1420.0 1320.0
NRAD156 (MGC1491) HIl {lonized) Region 4.0500 51.3200| 04h03ml15.9s| +51°1§'54.0" -0.9500] 150.5900 1400.0 26.0
Omicron 2 40 Eridanus 4.2500 -7.6500| 04h15ml6.35 -07°39'10.3" 0.0000 0.0000 0.0 0.0
3C123 (DAL42) (NRACL1E7) (C...|Cal Source  |Active Galaxy Nucleus 4.6200 29,6700/ 04h37m04.4s| +29°40'13.8" -11.6600| 170.5800 1408.0 47.5/ 1950 .0 Tools of Radio Astronomy
DA1S6 (AUR A) (CTA33) Radic Source 5.0200 46.4700| 05h01m00.0s| +45°28'00.0" 2.6600[ 160.5900 1420.0 130.0
CTE 16 (IC405) Radio Source 5.2800 34.3800| 05h17m24.0s| +34°23'00.0" -2.0000] 172.0000 1420.0 24.0| http:/fadsabs.harvard. edu/full/19684).....73..135G 1950.0
DA167 (SH2-229 HIl {lonozed) Region 5.2700 345300/ 05hlsmlé.ls| +34°32'31.0" -2,1300] 171.8800 1420.0 24.0
3C139.1 (NRADZ206) Radic Source 5.3700 33.4800] 05h22m24.9s| +33°29'55.0" -2.0000] 173.0000 1420.0 23.0| http://adsabs. harvard. edu/full/19684).....73..135G 1950.0
PKS50518-45 (Pictor A) Seyfert 1 Galaxy 5.3300 -45.7800| 05h19m49.7s -45°46'43.9" -34.6300) 251.6000 1410.0 66.0
3C144 (M1) (DA179) Taurus A |Crab Nebula |Radio Source 5.5800 22.0000| 05h34m31.9s] +22°00'52.2" -5.7800[ 184.5500 1420.0 926.0| http://adsabs. harvard. edufull/1 9684).....73..135G
W1l Radio Source 5.6000 23,2200/ 05h356ml2.0s| +23°13'00.0" -4,.8200] 183.7400 1390.0 30.0
3C147 (ICRF J054236.1+4951...|Cal Source Seyfert 1 Galaxy 5.7100 49,8500/ 05h42m36.1s| +48°51'07.2" 10.3000] 161.6900 1408.0 21.9| 1950 .0 Tools of Radio Astronomy
3C147.1 (PKS 0539-01) (NRA... Hil {lonized) Region 5.7000 -1.9300] 05h41m42.65 -01°55'42.0" -15.0000, 207.0000 1420.0 52.0| http:/fadsabs.harvard. edufull/19684).....73..135G 1950.0
DA1E4 Radio Source 5.6800 26.7000| 05h40m37.0s| +25°42'00.0" -2,1200[ 181.3200 1420.0 28.0
‘W12 (Flame Nebula) Orion B HIl {lonized) Region 5.7000 -1.9100] 05h41m42.7s -01°54'44.0" -16,3600] 206.5400 1390.0 95.0
DAlB9 Radic Source 5.8200 1.0200| 05h49m00.0s| +01°01'00.0" -13.3800| 204.7500 1420.0 53.0
W10 Radio Source 5.5800 -5.4200/ 05h35ml8.0s -05°25'00.0" -19.3800| 208.0400 1390.0 520.0
PKS0532-05 (M42) HIl {ionized) Region 5.3900 5.4200[ 05h35ml17.3s[ -05°25'21.0" -19.3800| 209.0100 1410.0 2859.0 ]
W13 (NGC2175) Open Galactic Cluster| °29' "l 02800 190.04001 139001  70.01 ¥
Table of Radio Sources which can be Selected
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Radio Source Table (J2000) [ x]

File

Common Na.., Info RA (hours) | Dec (deg) RA (hms) Dec (dms) Glat (deg) | Glong (deg)| Freq (MHz)| Flux (Jy) Source
nannl = Radio Source 0.0500 67,3300, 00h02m42.0s| +67°20'00.0" 4,9100] 118.2500 1420.0 150.0 |~
DADO3 Copy RA/DEC position Radio Source 0.0900 58,1200, 00h0Sm24.0s5| +68°07'00.0" 2.6300[ 118.6500 1420.0 66.0
3C10 (SMN15724)(|from first selected row Supernova 0.4200 54.1400) 00h25m21.5s| +64°08'27.0" 1.4100{ 120.0900 1420.0 45.0| http:/fadsabs.harvard. edu/fullf19684).....73..135G 1
DADZ21 (M31) for next Paste RA/DEC Galawy) 0.7100 41,2700/ 00h42m44.3s| +41°16'07.5" -21.5700[ 121.1700 1420.0 30.0 I
IC1613 Galaxy Galawy in Cluster of ... 1.0800 21300/ 01h04m54.25| +02°08'00.0" -60.5600] 129.7900 1420.0 417.0| Astropeiler Article
NGC 628 (M74) Galaxy Galawy 1.6100 15,7800 01h36m41.8s| +15°47'00.5" -45,7100] 138.6200 1420.0 484.0| Astropeiler Article |
DAD4G Radio Source 1.5000 53,2700/ 01h30ml2.0s| +63°16'00.0" 0.7200] 127.2700 1420.0 26.0
3C48 Cal Source Quasar 1.6300 33.1600, 01h37m41.3s5| +33°09'35.1" -70.9700] 116.9600 1408.0 16.3/ 1950 .0 Tools of Radio Astronomy
3C58 (SNR G130.7+03.1) (DA... SuperNova Remnant 2.0900 54,8300/ 02h05m37.0s5| +64°49'42.0" 3.0800[ 130.7200 1420.0 28.0| http:/fadsabs.harvard. edu/fullf19684).....73..135G
DAD7E (4CE1.05 Radio Source 2.4300 52,1500/ 02h25m35.0s| +62°08'48.0" 1.2600] 133.6900 1420.0 150.0
NGC 925 Galaxy HIl Galaxy 2.4500 33,5800 02h27mlé.9s| +33°34'44.0" -25.1700) 144,8900 1420.0 270.0| Astropeiler Article
DAQEOD Radio Source 2.5600 51,4300 02h33ml&.0s| +61°26'00.0" 0.93200] 134.8000 1420.0 40.0
DAOB4 (IC1848) Open Galactic Cluster 2.8500 60.4100) 02h51m06.55| +60°24'36.0" 0.8900] 137.1900 1420.0 24.0
10342 Galaxy Starburst Galaxy 3.7800 58,1000 03h46m48.55| +68°05'46.0" 10,5800 138.1700 1420.0] 3124.0| Astropeiler Article
LB/NGC 1499 Galaxy Hil{lonozed) Region 4.0600 35,4200, 04h03ml&.0s| +36°25'18.0" -12,0500)  160.6000 1420.0 130.0| http:ffadsabs.harvard. eduffull/19684).....73..135G
MNGC 1156 Galaxy Radio Galaxy 3.0000 25,2400, 02h59m42.95| +25°14'28.4" -29.1900] 156.3100 1420.0 206.0| Astropeiler Article
DAlZ22 Radio Source 4.0400 35,4200, 04h02ml&.0s| +36°25'00.0" -12,1900]  160.4500 1420.0 130.0
MRAD1S6 (NGC1491) HIl (lonized) Region 4.0500 51.3200| 04h03ml5.95| +51°18'54.0" -0.9500{ 150.5900 1400.0 26.0
Omicron 2 40 Eridanus 4,2500 -7.6500[ 04h15m1l&.3s -07°39'10.3" 0.0000 0.0000 0.0 0.0
3C123 (DAL142) (NRADLET) (C...[Cal Source  |Active Galaxy Nucleus 4.6200 29,5700 04h37m04.4s| +29°40'13.8" -11.6600 170.5800 1408.0 47.5/1950 .0 Tools of Radio Astronomy
DAL56 (AUR A) (CTA33) Radio Source 5.0200 46,4700/ 05h01m00.0s| +46°28'00.0" 2.6600] 160.5900 1420.0 150.0
CTB 14 (IC403) Radio Source 5.2900 34,3800 05h17m24.0s| +34°23'00.0" -2.0000[ 172.0000 1420.0 24,0 http:/fadsabs.harvard. edu/full/19684).....73..135G 1950.0
DA167 (SH2-229 HIl (lonozed) Region 5.2700 34,5300 05hl6mls.1s| +34°32'31.0" -2.1300{ 171.8900 1420.0 24.0
3C139.1 (NRAQZ0E) Radio Source 5.3700 33.4800] 05h22m24.95| +33°29'55.0" -2.0000[ 173.0000 1420.0 23.0| http:/fadsabs.harvard. edu/fullf19684).....73..135G 1950.0
PKS0518-45 (Pictor &) Seyfert 1 Galaxy 2.3300 -45.7800| 05h19m49.7s -45°45'43.9" -34.6300]  251.6000 1410.0 66.0
3C144 (M1) (DA179) Taurus A |Crab Nebula |Radio Source 5.5800 22,0000/ 05h34m31.95| +22°00'52.2" -5.7800[ 184.5600 1420.0 926.0| http:/fadsabs.harvard. eduffull/19684).....73..135G
W1l Radio Source 5.6000 23,2200, 05h36ml2.0s| +23°13'00.0" -4.8200] 183.7400 1390.0 30.0
3C147 (ICRF J054236.1+4951... |Cal Source Seyfert 1 Galaxy 2.7100 49,8500, 05h42m36.1s| +49°51'07.2" 10,3000 161.6900 1408.0 21.9/1950 .0 Tools of Radio Astronomy
3C147.1 (PKS 0539-01) (NRA... Hil {lonized) Region 5.7000 -1.9300[ 05h41m42.6s -01°55'42.0" -16.0000] 207.0000 1420.0 52.0| http:/fadsabs.harvard. edu/fullf19684).....73..135G 1950.0
DAlE4 Radio Source 5.6800 26,7000/ 05h40m37.0s| +26°42'00.0" -2.1200[ 181.3200 1420.0 28.0
W12 (Flame Nebula) Orion B HIl (lonized) Region 5.7000 -1.9100| 05h41m42.7s -01°54'44.0" -16.3600] 206.5400 1390.0 95.0
DALES Radio Source 5.8200 1.0200| 05h49m00.0s| +01°01'00.0" -13.3800]  204.7500 1420.0 53.0
W10 Radio Source 2.5900 -5.4200[ 05h35m1lg.0s -05°25'00.0" -19,3900)  209.0400 1390.0 220.0
PKS0532-05 (M42) HIl {ionized) Region 5.5900 -5.4200[ 05h35m17.35 -05°25'21.0" -19.3800] 209.0100 1410.0 289.0 —
W13 (NGC2175) Open Galactic Cluster] 616001  20,49001 06h09m39.0s| +20°2812.0" 0.2800] 190.04001 139001  70.0l ~

Sel

e C

t a

Sour ce,

t hen

t

h e

Edi

t

Pul

down

an



Inputting Position Data Radio Source Table

Selectiongont)

1. Select a Comman
Type = RA/DEC or
AZ/EL

d

Automatic Tracking

rinput Target

RA (hour,min,sec):
DEC (deg,min,sec):

AZ (degrees):

1

4

24

+2

7

29

EL (degrees):

rStatus

4 | RA/DEC * | [Rudible - Paste RA/DEC I\__-
Paste R
Azimuth Elevation Lfrem las
Mount Rate (deg/sec): 0.0000 0.0000
Target Rate (deg/sec):
Mount Position (deg): 316.9336 90.0000
Target Position (deg):
Position Error (deq):
Recommended Switch: Neutral MNeutral
| Stop Slewing Close Help

*

3. Execute the Command

Deep Space
Exploration

Society

2. Paste The Positio

Data
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Deep Space
Exploration

Moon Slew

Society

Automatic Tracking (]
-input Target
RA (hour,min,sec):
DEC (deg,min,sec):
AZ (degrees): EL (degrees):
Moon Track _
-Status Select RA/DEC to track the entered target RA/DEC positiol
AZ/EL to slew to the entered target AZ/EL position and st
. Moon to track the Moon's current position,
Mount Rate (deg/sec): or Stow to Earkthe antenna at zenith position and stop
Target Rate (deg/sec):
Mount Position (deg): 316.9336 90.0000

Target Position (deqg):
Position Error (deq):
Recommended Switch: Neutral Neutral

Start Slewing Stop Slewing Close Help

2. Execute the Command
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TheMount Slewing

Current Mount State

(Slew)

Current Axis State:
Az- Moving CCW Direction
El - Moving Down Direction

Deep Space
Exploration

Society

Automatic Tracking (%
-input Target
RA (hour,min,sec):
DEC (deg,min,sec):
AZ (degrees): EL (degrees):
—> Audible v || Paste RA/DEC
rStatus
Azimuth h, Elevation
Mount Rate (deg/sec): -0.7031 -0.1758
Target Rate (deg/sec): -0.0024 -0.0031
Mount Position (deqg): 290.3906 76.9043
Target Position (deqg): 208.4512 76.8718
Position Error (deg): Ce.iise Sy
. cew _DowN
Start Slewing | | Stop Slewing | | Close | | Help |
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Deep Space
Exploration

The Mount Tracking

Society

Automatic Tracking [ x]
-input Target
RA (hour,min,sec):
DEC (deg,min,sec):
AZ (degrees): EL (degrees):
Current Mount State — Audible <1 Paste RADEC
(Track)
-rStatus
Azimuth Elevation
Mount Rate (deg/sec): 0.0000 0.0000
Target Rate (deg/sec): 0.0147 -0.0016
Mount Position (deqg): 21£EEE 76,7285
: Target Position (deqg): 210:p932 76.6710
Current Axis State: Position Error (deg): s.ooiz 21T
Az- Axis Off > Neutral DOWN
El - MOVing Down Direction Start Tracking | | Stop Tracking | ‘ Close | | Help |
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Deep Space
Exploration

awdzy | gl & az2dzyié

Society

A System 1 hardware/supports a Watchdog Timer and Watchdog 'Fheiag/ When the Watchdog
Timer fires, the Watchdo@mer Relay deassertst h e 2 4 v odighal Thi¥/skgbal goes to
the contactorthat controls power totheAZEla x e s . I f “VFED On” -1s set

asserted), the contactor in theedestal wilkkill powerto both mount axes which will result in the
brakes for both axes beirsgt and arresting the movement of the mount.

Alft he System 1 software hangs oenabledavialsaftwaret he W
and the Watchdog Relawyill kill the 24volt power to theSystemil rem colls that are used to
enable/disable theAzand El axis controllers thus disabling Bysteml relays and their control
of the AZEI motor controllers TheTimer is currently set to 5 seconds.

A Terminate the System 1 software then restart the software to trouble shoot the issue

A If the above processing fails (The mount continues to travel after 5 seconds then):
A Immediately toggle off the System 1 VFD Switch
A If possible, terminate the System 1 software
A Remove the Operator Console USB Cable and unplug the USB Hub on the System 1 Shelf
A Power down the Mount Motor and Electronics in the Pedestal

A Shutdown the Operator Console Laptop then restart the system following the Startup Procedures to trouble
shoot the issue
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System JAutotrackingSystem Shutdown Deep Space

Exploration

Proceduresonj Society

To Shutdown System 1 Hardware/Software:

© N oghwiE

Use the System 1 Software to Stow the Mount

Shutdown the Raspberry Pi Hardware

Terminate the System 1 Software and Shutdown the Operator Console
Toggle Off the System 1 VFD Switch

Disconnect the Operator Console Laptop USB Cable from the System 1 She

Unplug theSystem 1 USBub, located on System 1 Shelf (Back of Shelf)
and place the power plug on tHghelf(not on a shelf component)

Power Down the Mount Motor and Electronics in Tow&witch Located In
Bottom of Tower

Move the Jones Plug from the System 1 Shelf (back of Shelf) and plug into
the back ofthe LegacyWount Control Chassis
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Deep Space
Exploration

Stow the Mount

Society

Automatic Tracking [}
-input Target
RA (hour,min,sec):
DEC (deg,min,sec):
AZ (degrees): EL (degrees):
1. Select Stow-To — Audible ~|[ Paste RADEC
Stow the Mount

Select RA/DEC to track the entered target RA/DEC positic

[l AZ/EL to slew to the entered target AZ/EL position and st
Moon to track the Moon's current position,
Mount Rate (deg/sec): or Stow to park the antenna at zenith position and sto
Target Rate (deg/sec):
Mount Position (deqg): 316.9336 90.0000

Target Position (deqg):
Position Error (deg):
Recommended Switch: Neutral Neutral

Start Slewing Stop Slewing Close Help

2. Execute the Command
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Shutdown the Raspberry Pi Hardware

System 1 Operator Display
File | Commands  Help
09:2( AstroGuide ’
Set Logging I evel » .
Shutdown St rver » Shutdown Server Software RATES
B AZIMUTH |Shutdown Server Hardware 0.000000
RA 9h 26m 19.6s 0.004178
8 ELEVATION 90.0000 25 0.000000
DEC  38°22m 51.0s 0.000000

RA/DEC Position Units

@® hhmmss.s dddmmss.s
) ddd.dddd ddd.dddd

Rate Units
® Degrees/Sec
() ArcSecs/Sec

_@'

19:47:17.570Z : 2020-07-29

Deep Space
Exploration

Society

ABefore youIJ:power off the Mount
Motor and Electronics, the

Raspberry Pi hardware needs to be

shutdown

AThis command shutdowns the
Raspberry Pi OS and hardware
cleanly béefore the power is
removed.

AThe Ra?jpberr y Pi hardware can b
{estarte from'the Traller by -
0

on the Rlorth Waﬁ behlnd the
computer racks g ) \

e
NH



Terminate the System 1 Software and Shutdown oyl

Exploration

Operator Console Society

= Click on
System 1 Operator Display E
File Commands Help ShUtdown the
09:15:30.6 LST N 19:36:30.021Z : 2020-07-29 System 1 Software
POSITION RATES
B  AZIMUTH 316.9336 0.000000
RA 9h 15m 30.8s 0.004178
I ELEVATION 90.0000 25 0.000000
DEC 38°22m 51.0s 0.000000
RA/DEC Position Units Rate Units
® hhmmss.s dddmmss.s ® Degrees/Sec
O ddd.dddd ddd.dddd () ArcSecs/Sec
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Terminate the System 1 Software and Shutddqee 2°F °fo

the Operator Consol&gnt) Society

a

Computer

) K| Accessibility
BB Accessories & Account details
&) Education M Applets
3 Graphics 88 Archive Manager
ai\ Internet asim
Bz Office Axis Simulator
22 Other m Backgrounds
a Programming €) Backup Tool
P Sound & Video @ Bluetooth
K Universal Access +@= Calculator
Administration - Calendar
Preferences a Character Map
8 Places

Quit

Shutdown the computer

@O 7 ¢ B 162




Deep Space

Toggle Off the System 1 VFD Switch Exploration

Society

ENABLE
onN (@.0FF

Toggled Off
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Deep Space

Disconnect the Operator Console Laptop Exploration
USB Cable from the System 1 Shelf =Oae

VFD
oy
ENABLE
oN (@.0FF

-y

o 1 .

USB Cable Removéd
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Deep Space

Unplug the System 1 USB Hub Exploration

Society

Unplug the Power Connector
and lay it on the System 1 Sh




Deep Space

Power Down the Mount Motor and Electroni Exploration

Society

RightDouble
Pole- Power
Down the
Mount Motors
And Electronics
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Deep Space

Move the Jones Plug to the Legacy Configurgg Erplorator

Society

Back of Mount Control Chassis with inserted Jones-PIt
Legacy Configuration

Back of System 1 Shelf with Empty Jones Connector
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Deep Space
Before Leaving the Site Exploration

Society

AEnsure the Mount Motor and Electronics are Powered Down
AEnsure the Operator Console Laptop is Powered Off

AFor System AutotrackingControl:
AEnsure the VFBwitch is Toggled to Off
AEnsure the USB cable is Disconnected from the System 1 Front Panel
AEnsure the System 1 USB Hub is Unplugged
AEnsure the Jones Plug is in the Legacy Position

AEnsure the Pedestal and Trailer Lights, Heater and Air Conditioners
are off, verify that the Restroom power is off and the door is secured
and the facility is Padlocked
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