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THE ARBAY LIMIT SWITUHES
E.8. Colvin

This glint is g iater versicn of Glint 323 and inciludes necessayy
changes made to allow propey operxation of all antennasm. Drawing L8627
ig the correshonding revissd schenatic oy EB~685 which is now chsoliie.

The antenna is protected in five =zones of travel by ' boundary’
switeches which stop the drive wmotors vwhich are causing the antennzs to
leave the normal operating zore. Beyond thig gone is 2 danger zone
which can be entered by aperating a key switeh (82,33} and 2 suriag
return switech (83.87) on the control pancls as woll as the corresponding
drive push buttons.  Limiit switches opewvate at the extremetiss of the
danger zone Lo prevent iuritnsr sntenus travel. HMotion in the opposits
direction ig pogeible aiftey boundary &ﬂﬁj@f bimitv switobk setuntion,

The ifive zones are MNorth, Fast, Vest, BSourheast and Southwesi.
tSowth is covered by the Souitheast and Southwest switches}. The Fans
and West zones are protected by mechanical switches operated by cams
mounted on the H.A. wheel. {Ll, EEE @3 and Lgﬁu tanch switeh algo
turng on an iadieator light on the H.4. Readout Panel. The Fouthesys
and Southwest zones arve protected by mercury switehes (B, B, ¥ and ¥ 3

£ 2

phich sensgse aptenns pogition and open Lo desnergize relays o . irtﬁ I
#1 4 Lo '

G BN waich pontywi the drive moLor ¢ontzotors. Indicator Lipnts axg
Y "
taraed on at koth the H.A. and Deg. Headout Panels. The mevrcoury swiloebos

gre mounted in o sclid box on the hub.

W, ¥

Bacause of the compon nature of the Hast and Doutheast and ths

3

West and Sovthwest boundaries, it ig necessary to prevant the Soutseast

0 Southwest indicator lighits from ﬁﬁﬁiﬁg on vhen the Iast or West
boundaries are reachked., This is done by ﬁfﬁﬁ mounted on the cable
= |

termination sanel in Racelk dNo. 1.

The north zone is protecied by mechanical swiichas {Lgﬂ 5@3 Gl gated

by eans on the decliination wheel. Indicator Lights on the deglinavlian
readout panel are turned on when the gswitchos arve gsatuated. The norih

zone is specizl in that eech antennsa opersies indepepdently in the DoEih

&

ZONGe aid alse because . the gtow soneg iz sutered thru Sho LOrih o,

|'|EI‘1-I|.— l'q o

= s » o 0 4 *n sp E: g4 . g o s * " & - A wes fe B sy
After discussing the feavures which provide "all-off functienipg in tho

other zones, the stov operstion wiil be discussed.
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¥hen any antenna actuates a svwitceh in the E.W, SE or B8W zoneg ail
antenuas are stopped. Thizs is accomplished by opening a compon neutyal
line for all the five mercury switch relays with & common function
{i.e., all SE LIMIT). This stops all antennas. Four logical "OR"
circuits using pairg of indicator lamp lines as inputs are wvealized with
LS”:ELSJ’ ﬁLﬂ aﬂdﬁLg; and the ﬁsﬂﬂciatad diodes and regisiors.
When the relay is energized the normally closed conisct which returns z

relays B

compon neutral to Eiaz%i%%in neutral is opened and the zrll off feature

fuanctions. .ﬁfter/drivan out of the operating zone it is alwavs possible
to return ir the direction from which the boundavry was approached. How-

ever beifore ﬂfiviﬁg'in the same direction zgain a reset push button F@

on the declinatieﬂ control panel arips in the antenna contactor box nust

be pushed io allow the ALl Off relays to drop cut and the mercury switch

relayve to eneoxgize again.,

KEese

L

The circuitry for the reset cspability and to allow operstion with

all antennas connected i3 degscribed below. PFirst consider the common
lines which provide power for the indicator Lights and the "ail off”
relays. Ary antemna at a limit or boundary (except N} will energize

one of these lines and therefore one of the "all off” rvelavs will be
cnorgized. The corresponding mercury switch relays will be deenergized

at all antennag. Since this now provides 5 paths from the gontrol

power @ﬁEB to the ecommon light line it is necessary to make provisions

for resetting mercury switch yelays at slil aantennas after driving back
into the operating zone. This iz done by interrvupting convrol pﬁwef f%BE
which drives the SWB, SWL, SBEB, SEL indicator common lines and E,;i_gmm ste,
Use is made of three common lines ons of which ¢11) has phase B power (922
from every antenns connected to it. This silows any one antenna €to
energize all ¢B conirol power on the array. & second line (17} ig 2

)

series string of normally closed momentary push button switches {F?E Pﬁﬁﬁ
which conneet between the ﬁ@mmﬂH §Ei1iﬂ% ang z taird Lline (16) which is

designated as the reset ﬁ%'ﬁiﬁ&ﬂ With this system any of the gsiz resgel
buttons removes ¢B from the “vreset $#3 line and allows the "all off" relays

t0o deenergize. This civcultry is shown on Drawving RA~E623 attachied. "
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Another commen line (18) has ¢ power connected to it from each
antenna. Thig is used {0 operate the mevcuyy switech relayvs and aveid

a sneak return path thiu other antennas which may be turned oIf.

Stow

The stowed position is reached for each antenns by iﬁ&ivid&akiy
griving narth'whilé on the meridian, thru the porth boundary anda norih
iimit and into the stow iocek. The fivst regueirement is that tThe antennsa
be on the meridian. This is sgensed by the meridian switch L. In use
the antenna will drive thru th&:me%iﬁiaﬂ without any e¢ffect begause L

@
is bypassed with 5@ the meridisn set-use switch al tho antenna or ﬁg
the mode switch on the RA control panel, when in control room operation.
Vhen meridian set ig chogen and the antenﬂa 18 at the meridian pegition
éB power is iunterrupted from the E/W slew contactor and RL@ i85
deenerglized. R.,. periorms several functions:

9
1. 1lights the meridian 1Light when deenergized

2, stops track and correct motion when deenergized

A third set of contacts is used for &ﬂﬁry tc the service position ﬂgﬁ'wiii
be discuggsed later. The normaily @pﬁﬂ contacts of LE thes wmeridian
switch algo allow tﬁatrﬁl powe:r @@B}.tm bypass the N 1limit and boundady
on the meridian so that either local or remote stow operatbng can procead.
To stow from the control »oom it is fivsi necessary to be in meridian pal

mode (E5) and then each antenna pust have 8. in stow position on the

&
declination readout panel. The North P. B’s can then be pressed o gyxive
antennas to stow. Local stow requires that an additional local stow
push button must be depregsed as well as the North push button before it

is pogsible to drive into stow.
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When the decliination wheei moves past the N limit a third switeh

LB the SEWS switeh is sctuated which opeans the Ejﬁ glew contacior

cireuit ta;gtap §g$t.£E3t‘§1ew motion. (This was previously called the
SHAWS swilch but the name was not functionally correct.)

At this pcint the antenna ¢an be driven into the automatic stow lock.

Four switches L? 16,11,12 ang 8 r&layiﬁLll are invelved in this aciicn,

Switch L? St@pﬁ H derive motion wvhen the hub is stowed on the hﬁﬂ §u$“1ﬂ1

If at the same tine Lll sSenses the latch extended to acaleve StﬁW@ﬁ

condition, the atowed light comes on. A back-up stow limit switeh & 9
would prevent driving north aiter the cushicn was depressed approximaiely
1/2 in. past the normal stow condition in the event of L? Lailure,

Po leave stow automatically with the depressing of the drive o push
button the conditions necessary are provided or sensed as follows. First
the air eylinder must be actusted to retract the latch belore drive

power is applled. Relay*RLll which was energized at the noliny the anltenns

regched the N linit opens the line to the dﬁlve § contactor and @Eﬁﬁﬂ% ]
1isad from ¢ﬁ and the S pushbution thru the aiyr cylinder solencid to ﬁ_m&g. el .
This sets up the condition desired that when the & bution is pu%nw@ GPLVE
doe2s not occuyr but the leten 1is ratraﬁtﬁﬁu Switches Lll ana ng ﬁ%ﬁﬁ@ Lne

latch position as first not extended and secondly as retracted at which time

%

the RLJ? contact whichhﬂpﬁned the E&th to tﬁa 9 contactor coil is byoassed

and the & drive-mntar can be turned on. The antenna will then move out of

the stow zone and R, will desnergize, the air cylinder will be ireo

Lil
letting the latch again e in its pormal @xtenéﬂﬁ poslition. Buring the

operation of isaving stow, a manual ﬁﬂpraaﬂi@ﬁ of the & pushbutten 2
necessary until the latch is retracted and the motor stavts. Thern L1 is

advisable to continue driving cut of stow monually. When any anten ﬂﬁ Le

; 1"“..l.* -

stowed the ¥ limit lizhts will be on but the N boundary will not bg. ThHLs

feature is provided by a c¢ontact on R 11 The digconnscting of the W 1imit

...H.._.

light would have required another reiay. For servicing the feed hox., Tie

ﬁwwhwmymanm. A L

antenna nust be driven past the SH/ 3E boundary. This ig possible on the

meridian because &__. furnishes reset @B io the danger-zons lins 4-31. It

[
also removes ¢B from the ;%%?/SE Limit and boundary lights on the antenm
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being serviced which is necessary to allow other antennas to be driven S

while one iz belng serviced.

DRIVING INSTRBUCTIONS

i. Contryrcl Room Operation

A. 70 EXIT STOW: DEC READOUT PANEL; S,’s IN STOW POSITION; Depress

S pushbutton untll N Boundaxyy light comes on and

Off indicating antenna in opersting zone. Switch

Sé 0 g8lew and depress 5 again to drive to desired

declination {use presat fegture if desired,. BE-W

moetion pogginle oply after leaviay W boundary and

. on BA control to a "use position.

switgehing Sé

B. 70 ENTER STOV: Switch 3, on fA control to Meridian set positicn.

M ._‘t'z-r'u' o e T i i O r
- =T =

initiate &-W slew tovards meridian. Drive N towards
poundary. Antenna will stop sutomaticslly on the
merldiaa at the ¥ boundary ready to enter stow.
Switch £, on Declination contrel panel te Stovw and

&
depregss N button. Antenng drives into stow and

R e

stopa. Indlication is the stow light on and the W

Limit light on.

€. SERViCE POSITION: In normal use, service position will be entered

bl ST S U o Ret—— e o

from Antenna contyol only. However, when the
antenna is on the meridian and meridian get is
the node it is peossible to eanter the danger zoae
driving south which is the condition zrequired to

get to the service nosition.
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I1. Antenna Operation
A. TO EXIT STOW: Depress drive S pusbbutton and system behaves as

M aD  CCEEMTaorTy  CEsssosmcoaris

foyr control ioom operation.

B. 7O ENTER STOW: Set S.@ to Meridian set and start E-W slew motion

towards the merxridian. Depress N declinstion drive
button to drive antenna to ¥ boundary. Motion stops
with the antenna on the meridianlreaﬂy to enter stovw.
Now b@th.thé N pushbutton and the local stow push-
button must be depressed to drive into ths

Automatic Stow Lock., After stopping the light in
the loecal stow pushbuttonr should come on indicating

ihe stowed condition.

C. BSERVICE POSITION: Set 54, to Meridian set and drive anteana to
' meridian. ¥ow it is possible to drive south

t0o the SW/SE iimit. However the use 0f the
ieed service tower requires the anterna to
ne atapbed asopewhat above the service pesition
to allow the tower to be positioned and then
further driving south is necessayry to reach
the service position desired. A second person
is needed to vigually check clesarancesg during

thisg progcedure.

I1I. Reset Button
After actuating a boundarv or limit switch driving S, E or W, the
All Off relays must be reseit before any antenna can be driven in that

direction again. Opposite direction moticn is posgsible but fto return o
oy

the boundary/limit first encountered requives operation ¢f the E@Eﬁ%.$Wi%@h
P? cn Declination Control Panel or PS in the Antenna Contacior Box.

Related Documents

RA~-628 Common Line Reset Connection Diagram
RD=-627 Array Limit Switeh Schematic

Glint 323 The Limit Switches ;
Glint 309 The Mercury Switches
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