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DRIVING INSTRUCTIORS

R:8. Colvin

The five~eloment arrzy involves large gtructures driven by

powerful motors spread out over s coneldersiile area. Ncirmsl

-l

operation ingludes the Lnternction cf several pecple with the whole
systen. Conseguently a.pfoe@dur@ for safe ﬁperatioﬁ mist be followed.
One perscn must assume the raﬁpbnsibility for operation at any tims.

- The control room i8 the focal point for all operations. Any
use or service of the ayray needs £o begin in the control room with

%.
the proper procedures which will be given below. The stendard

Guiescent conditions are:

1. ALl antennas stowed.

2. All controls switeched to Control Room and anternras.

in Use position.

3. Power on at all antenngs {(maruval disconnect switches on).
4. Automatic stow lock air supply ready.

o. Contactor boxes, ground boxes and delay shelter locked.

6. Log book ¢n cperating consol.

T. Power toggle switches on dec. control and RA control panels

are switchad 1o ON, piict light on.

LT s

Refer to the apprepriwts figare for locatiouns and arrargements

pentioned bheluw.




Operaticonal Procedures:

I. ¥FEormeal use

Carry out procsdures on Control Room Driviag Cheek List [Fig.

B. Antehnnag driving instructions
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Dec. Readout Panel

1. To Bxi¢ Stow: Menusllyv ungtow fzchh antenns. {Mz@,

STOYW lights should be lit to start and all UERIDIAN
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_wﬂing on momentarily. (When first depressed the:e iz
a slight delay whi].e'the gutcmatic stow latch retractse
E before driving starts.) The STOW light goes out, the
. declination resdout will indicate motion of the
‘antenna and the deciingtion drive motor cur:mﬂt_mizar

L

will im indicating. Repeat for other antennas.

‘ 2. To Drive to a Desired Declination when Unstowed:

. Determine desired readout sgetting

’,_
7

‘b. Set PRESET DECLINATION thumbwheel switch to

" -

N > 8000. (7o disable this feature)

€. S8witch 84 in SLEW position.

d. Depress S or N pushbutton as desired. {To go
to smaller readcut settings drive §} &ntﬁma
will drive in direction chcsen. Depress STOP
button as desired setting is approached. Switch |

8. to INCH, & to NORMAL and depress E and K

4

buttons as needed to set desired readout
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€. In socwme cases the pulsed inch mode is useful

to set declination. To use this feature in

the INCH mode, set S - to PULSE. When the N and

1 W e BT

S buttoms are depresied . rggular short pulsesiale
apblied to the cergeapanding contactor and kence
the motor 13 inched in = aamawhat'cnntrolleﬁ
fashion,

f. To use the proaset desSiinstion feaiure (the read-
out counters snd the electrical impulse counters
should correipend;); set the desired number in
the PRESET DECLINATION thumbwheel switch and slew
ln the desired direction. The drive motion will
stop individually as the antenna readouts (and
impulse counters) coincide with the preset cumber.

This operation takes place with S, in the SLEYW

4

mode and it is necessary to léave theﬂﬁ&ﬁg pogitiocn

at least momentarily to release the ccincidence

stop circuit.

3. To Enter Stow: All antennas must bhe on the

n

meridian and Qt on the RA control panel in

MERIDIAN SET position. Meridian lights should be

on. Drive antennags north in SLEW mode until thew

stop at N boundary. Switch S4 to STOW end manually

drive N until motor stops and STGW light comes on.

Antenna is now stowed. The N limit light will aliso

De on.
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Driving in Hour Angle: Four modes of operation

exist for hour angle motion. These are selected

by switeh 8

4 on the RA control panel. (The

antensas must be unstowed.) Except in the case

¢f{ correctione all antennas operate together.

a. Slewing east or wast is done with the

b,

gwitch § 4 in the SIEW position. The push

Button leabeled RABT or WEST is used to stesrt

the desired direction of motion. The STOP

push button stops hour angle motion in all
wmoden.
Tracking st the sidere2al rate is done with

the mode swiich 54 in the TRACK position.

Depreasing the button marked TRACK starts the

tracking of all sntennze. The STOP switeh

stops tracking.
Correction: Individual antennas mesy be
adjusted in the hour angle coordinate by

asing the corresponding buttons labeled "+"

and "~ on the PA readout panel while the

antennas are tracking. Depressing the "+

button stops the track motor, while depressing
thé "=" button stopg the track moter and ﬁﬁa?t@+
.the corsrect motor. (The correct motor is an
induction motor whose speed is approximately

twice that of the track motor.)



a. Hriving te the Moeridisn: PFor ~ornvernience

the antennas ¢an be set to the meridiarn in

an automatic fazhion. Selact the Meridigg

Set position of ﬁ4

meridian with either the EAST or WEST Buttons.

and start slewing towards the

As each antenne veaches the meridizn it will

stop automatically and i - MERZDIAN light will

coms on. When all antemnnps are on the mevridian
the dummy meridian light also lights. A

stowing operﬁtion'wmuld normally use this

node.

e. 'Auto-trachnﬂgeratioﬂ: The final mode selectable

Ry 5, is AUTO-TRACK. This mode allows one {0

4

start the antemnss slewing to a chosen right

ascension u2izg the EA&? I WEST huttons

and have the antennas siop at the desired right
ascension which has been entered into thé
thumbwheel awitch on the Decitrak resdout

panel just above the RA readout panel. Afger

4 ﬁhdrt delay the track motors s:tgr: and all
antennas begin tracking the desired right
ascension position. After thies mode haz besen
uged the auto-siop circuit must be relspsed by
pughing the OFF push button aslongside the
thumbwheel switeh hefore zlewing can itake @1%@@.

during a subsequeat vse of this node. i
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Procedurse 1f-iBoﬂndary Switches are Actuated:

The boundary switches prevent antenna motion beyond

a predesignated boundary. These function to stop all
antennas whenever any antenna activates s boundary sw&tcha#

Recovery from this condition requires driving in a direction

avay from the boundary and subsequently resetting the

-1imit circuitry by pushing P;,‘ the LIMIT RESET button on

the decliration control penel. (Motion away from the

- boundary iz slways possible but after moving away it i

necesﬁary té use the LIMIT RESET button before motion back

towards thet boundary can occur.)

%2
Remember we have five boundary zones, i.a., North, East,

Southeast, Southwaest, and West. The North boundary acts

independantly on each anteana. The other four operate with

the all stop feature. The Southeasi aind Southwest boundaries

can be

approached by either declinatien or hour angle motion aad

- leaving the boundary can be accomplished by both motions. Naear

the southern horizon the boundary is effectively one South

boundary, and hour sngle wotion will be unimportant compared to

- declination motion.

II. BSpeciagl Procedures

A.

Dangai-zone operation

There iz & -small zone of operation p@&ﬁihlé beyond the
botndaries. Operation within this zone is reserved for
specisl useg and regquires uuwsual caution., JSpecial

conziderations govern ithe use of this fsaturs.

4 .m’. Sl
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1. Danger-zone entry switehes: On botkh the declination

(8.} and right ascension (S,J contrcl panels is & key

operated svitch. Actuation of tals switch bypasses the

_ boundary switches of the appropriate drive svatem and
5“5 RED 8, | ' |
| LIGHT :
Dec Control Pﬁneiﬁ

allewsg the antenng to beg driven past the boundaries inte

ke P e

FWK

LR

the danger-zone and up to the limits. However, it ig

&

necesgary o hold down the spring loaded switich S? on
the dec. comtrol panel (o drive in declinstion and a
g gimilar EWitﬁﬂ.E% on the RA conivwl panel for hour sugle

motion. In danger zone. to drive in HA requires beth key

syitehap $®7bé ¢h; €9 drive ia dec.. only the dec. key

ﬁwﬂtéﬁ.n%ﬁﬁ be on. In any ¢asgse, oniy one of the §

a2

&

gwitchos noed be on at one tima.
B Emrgeﬁcy Stop:

£ large red bution oz the RA resdout panel labeled ENERGEESY

T T T T T

£T0P actuates 8 remoie contactor in tha delay sheltoey to

' remove all power from the antennzs in emergeoscy situstions.

L

To return power to the arrsy it is necesszary tc go io the

delay shelter and presz the OX button on the contacter itzelf.

LT

. gince this is an emergency procedurs it is necessary io follow
& very cautlous course before turning on the power. 1If vou did
. 2Ot turn i¥ off vou must obtaln clesresnce from g1l involwsd
peonie before ﬁmrning it on.
& s Em@rg@ﬁgy Stow:
>

This feature iz not praesant end a8ll contrels initended for i1tsg

use are not to be used. Leave §, (EMERG, NORM) in NORM

; R T A TR e R L BT O U T

S

poSition.



Mechanical Interference Protection between PRIMO, SECUNDO

and TERTIO.

Since the three closely spaced aptennss can physically
touch 4in some positions a sensing circuit has been ingtalled
to sgtop all antenna motion 1f the antennas approcach s
condition where this could occur. If either PRIMO or TERTIO
is on the copposite side of the meridian from SECUNDO the
circuit stops the drives. To recover from this condition it
is necessary to locally drive SECUNDO back to the meridian

using the special push button (INT) provided at the SECUNDO

contactoyr box.

CAUTION: You must select the proper direction to drive.

ﬂri#ing Selected Antennas..

An option of selecting antennas to be driven in hour angle

i8 provided by HA drive select switches on the HA DRIVE

. SEILECT panel. A toggle switch for each antenna can be thrown

¥

to remove that antenna from the number to be driven. (Notice

the switches have a center off pogsition which is not used and

is labeled NULL.) The pilot light gbove each switch indicates
the disconnect switch at that antenna is on and that power is
available gt the antenpna.

CAUTION: If an antenna is not "on the meridian” the HA DRIVE

SELECT switches will not stop tracking or correcting motions

L

on that antenna. This can cause trouble if an antenna is being

used locally but does not have the proper switches in the ANT

position.
This featur2 will be modified to sclect and .control all

antenins motions.



II1. Local Driving

A. (o to control room and clear the local Ariving regul remsnt
with the operator and/or switch tre ﬁcur.ﬁngle 5122t gwitch
for the involved antenpas off.

B. Follow the local Driving Checklist posted in the conzetor:

box.

C. Normal Iocel Uge:
The loéal cortrel consists of controls for declinationm and a
set for hour angle motion. In particular a ﬂeparatelsﬁqp

button is used f@r*ench function. Be sure you are using the

switch or switches gssoclated with the motion you intend to

use.

1. To Exit Stow: Select INCH position of declirnation Slew/
Inch switch. Press 8§ button until antenna clears N
h@undaiyf

4. To Drive in Declination: Switeh to SIEW if desired and
drive into position at which point use the STOP buttom
to stop the declination motor. Small moticns can be

accomplished in the INCH mode using short punches of the

drive button for the desired direction.
3. To Enter Stow: The suntenna must be "on the meridian”
—"mmmw |

and the Meridian Set/Use switch 54 in the MERIDIAN SET

¥ An antenna 12 coasidered to be "on the meridian” when its meridian
switch has itz are in the corresponding hole on the hour angle wheowsl.
This may differ slightly from having the antepna's beam pointed to the
true meridian, which in turn nay dilfer alightly from having the
antenna’s hour sngle readout indicating h = 0.




4.

D o

pogition. Drive to the N bconiary whers mirt.on siluj

Now adepwess the LOCAL STOW buticn and the }_i@cn arive
pushhutton and smotion will continge inte the automstic
atow lock. Whgn the stowed position is resched the drive
stops and thBIEQQAL¢STﬂW butéon lights. At this point,

return thﬁ‘Heridiﬁm.Set/Uaﬁ swtich to the USE position.

"

4
the courge of this Giint. Could that be changed?

in

[T T

Rem: several different switches are all called "8

To Eatar Barvic@ P@Biﬁiﬁ%} Antenna mugt be on the

L e s PR T A

maridian and S, in the USE position. Drive § to the

é
boundnry position. Thip poeition allows the service

toweyr to bo moved into placa. Switch S4 to HERIBEAE EXT

wiich aliows further motlior gouth. With the help of a

gacond person drive 8§ into the desired location. Creat
cure 18 needed since nn protaction is presert to prevent

driving into the Barric@ tovar, etc.

To ave Service Position: Drive N in two stages %o

reupveé the service tower gsnd return the antenna o

BOFRAL U8.

To ilrive in Houyr Anglé: Antenna mist be unstowed. Then

LV e ek k Yl TP S e

golect slaw or tmck/carrei:t functions with 52- EAST,
WBST aund STOP pushbuttons are used for slew. TRACK,

-

CORRECT and STOP pushbuttons are available for thege two

W o L ek £ TR S -

woticns.
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7. To Drive to Meridiasn: Placs § in YFERi.:"AY SB1

poslition and 8_ in th@qELEW positicn. Start the

p’

apienns driving towards the meridisn :nd motion will
stop when ?ha meridian is reached. Visual checking
0f the moridisn switch can confirm the location of
the antenns on the meridian,
D. Boundary 8Switch Coaaideratimné.
Ne indlcating lights are prég@nt locaily for boundsry switéh
actuations. The "all atep” gunﬁtion is operative during
local delving 5ot§aé1f'mowﬁ %haq one antenna is involved it
will be .E‘Eﬂpp@d aﬂ-:mli.” This fact mskes it important tﬁ
coordinate with othey @peratam. A LIMIT RESET 'butt&n P is

— 8
provided locally to meséit the system after a boundary has

bren reached and cleaved. Note that if an antenna is in
ional (ANTENNA) mode, in MERIDIAN SET mode, and on the
meridian, them its SE and SW boundaries are disabled; this

includes dieabliog of the all-gtop feature for these bourdarion
on that saunteunna,

IV, Service

The operator ie to be informed of any aervice activity taking place
on the array and the required entries made in the log book.

V. Things to be Done

1. Lebel "4+' and "-" correctisn buttone on RA resdout panel.
2. Provide a singles hkey pswitch to allow operation of thbe ALTRY .
3. (n; Provide § key switches avd appropriate relays to

- |

impl&mﬁﬁﬁ a complets individupl antenns select panel to

replace the current PFA seleet swlteh panel.



- 192 =
(&) Install matehing key gwitcres in . =~ & Llasrar

BOX for local driving. (The individual EA JR /i SIlECT

switch inside will be off and the key removad and uged
to actﬁéta the locsl drive tunction. )
" 4. Write Up a ﬁrncadur@ for setting rﬂadouta, dec. impulse
?&:Mtem, sidereal mt@i: shaft, dummy antenna, etc.
3. cglleet ldoas for revision of readout sysiem,
6. Posgt checklllat and‘aafé?y rules.
7. Affix graphs of HA vs. countor reading and Dsc vn;,

counter reading on front panaslis.

.EL '

Reievant Documentsg:
m_—mm

Glints: NMo. 325 - Declinetion Regdout
No. 328 ~ Hour Asgle and Right Ascension Readout
No. 309 -~ The Mercury Switches
No. 383 ~ Array Limit Switches

Drawings: \#4~828 - Common Linz Reget Connection Diagraa
R&- =~ Mechanical Interference Disgraom
RD~627 - Array Limit Switch Schemstic

RB-686 - RA Drive/Antenns

RE-687 -~ Tecliination Drive

RB-688 - RA Drive Control

— -l“l-'\--._--h_'-\r\.,.__...:.-‘h Tkl



'

i
- s =
[ =
‘T_‘- .
| |

aF

O

F]

ovE SelAY 17E0rs

- yAR!

-

Lolp7704 pF

L

=
.
-
L]
L 3 ¥ -
l."
L
| ]
-
1]
i -
]
L
= 4
L]
-
- b |
L]
L
L}
.,
* "
]
5 &
e
Yol
. [ ]
£ M .
- -
o i & i
. '
-
i
L
__i-
T
- . g
i W
- -
1
4
] 1
a =B
L
foonel] ;
= 2%
2., %
'R
. - 1
5 Cal
L s e
- i
-
.
r
] - - ¥ \
¥
" "
- .iﬂ v
R .
i =t 1
i
o 1 o
2 - ®
o
- . "
L f '.'_#':
L ]
Ls =
- { -
afh :
] " -
o &
- -
Y .
- a
- *." = '_I-I-I-
& .f L = - s =
L o=
[]
L] T
d.r1 x
L8
-
L ]
o Y, . *
= i H
— T‘ -
u 3 | SRR
iy "
3 =
£ 2 ¥ - &
-I.._ B (]
= LI
wll
#
L | # .



H.Hl..ﬁl

e
LP i | :" | | | | . |
\Mnt:z)kh ( ﬁ’ﬂWﬁ ﬁ ?-zrﬁ | f‘:‘*:ﬁ X | fg: g £ }Wiﬂi % e

SELIRATE LALE. BEmdd £98iM RACLES, )

._j‘? ﬁﬁw-mm. "
SO S AN —— mm__.mm;_-_(w-‘-' wmmm mwm!

%
: " N - --'.- -ﬁ;‘;"-:*-
| ' . : RE: j:-,g:%‘t '
- X }I-___f_ e 51
g ; 2 & j ipl gﬁ - _ - f% .:i;h : 4 ] | ;e '-‘-,'_jr'i
é‘ﬁ;n : ;E;"h & iﬁé@fs’ r?;# £ ”» ﬁﬁ: ﬁﬁif* Ul et {éumwﬁgﬁ;;;mﬁwumm?w* ﬁ ﬁ?riﬁ , ;

; ; Fo gl . hmr._-;-ﬂ_'_Wm'm i ) . i H.‘
Y, ] .gm;*-__,_ g S s il L Mk =K IR ) . o= . ﬁ.
woais g 5 A TS em——— | - : e i ﬁgﬁ? ?J,?

- 'ﬂ*i'lﬂmmmm e, IR e L ey L g Tl e

B T

e

e 2




%
B L, 4 ,’ <L
5 i
H #Lk

ﬁq/ H TIVLT A Sh e
ﬁ * 7 Covureds m" O &) TR

ﬁ"ﬂq‘mmﬂ e
2
|
1

o

ARSEL L16uTS

TR S0 @

‘9?'?9.@} ;v.:u‘

ofP

A Ceowd STAELT

sl - o

RASE NO ' RACK- foo. 2. o

OONTROL AND READOUT PANELS ' e
é ' * : S, :

A T =

4 F:Ei;’ o ‘j m "y



CONTROL ROOM DRIVING CHECKLIST

BEFORE DRIVING:
1. VALK AROUND CHECK
' ~- FOCUS-ROAD CHAINS IN PLACE
-~ NO OBSTACLES WITHIN CHAINED-OFF AREAS
-~ ANTENNAS FULLY STOWED OR SET T0 LOCAL.
2. ALL PERSONNEL ON SITE INFORMED OF YOUR INTEWDED USS.
3. PREDICTED WIND SPEED < 30 MPH PEAK.
- 4. INTERCOM ON (CHANNEL 6).
$. AT NIGHT' ANTENNA LIGHTS ON. :
8. 1OG SIGN-ON COMPLETED AND LOG CHECKED FOR:
-- NOTES FROM PREVIOUS OPERATORS
~- VERIFICATION OF WEEKLY MAINTENANCE.
7. H.A. DRIVE SELECT SWITCHES CORRECTLY SET.
WHEN FINISHED:
1. ALL ANTENKAS FULLY STOWED.
2. H.A. FUNCTION SWITCH TO "SLEW".
3. H.A. DRIVE SELECT SWITCHES ALL OFF.
4. ANTENRA LiGHTS OFF.

9. LOG ENTRY COMPLETE.

FIC. 3
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