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SIOTES UM THE OVERSFEED 1ACHO SYSTEM

FE T T T T TR P R TIT R T s
Fon Lrarpmy e by ooe g P a b Lo L8, Ll beae aenodd s Lam—esd Sons

Feacd b

July L2,1%%2

e weet dlown her e some nobes oo 1 e
performance parameters to larger notice so bhat anw suggestions

Lhe
can be incorporated.

The performance of the svystem under

15 as below

Cazse 1 : Overspesd while
Lhe telescope is
LN ing

The Ltelescopse speed
ercereds 1595 of the

normal  speed 1
Mase Z : Overspeed g5 bhe

Lelescope f= startel

Case 2 : Tacho Tailure when

Lelescope 15 runmniing

Facho tailure and bl
telescope 1= started

Caze 4

e

Case 5 : Heogulator failure
when telesscopoe is not
running

Cese 4 : Regulator failure
when telescope is
LT L

Cace 7 @ A0 wvoltaoe drops helow
1759 wolts when telescope
is mat running

Case B :

BC voltage drops below
17% wolts when teipscope

is runming =

In all the above casses the telescope ocperation

the contral supply.-

tacho system to bring

the various conditions

I'he telescope stops
in less than 1 second.

The telescope staps
1n less than D =pconds

e tele=zcope otops
in less than 2 =seconds

e telescope stops
in abkout B.5% seconds.

The ftelescope cannoch
Ee started.

Fhe telescope stops

immediatesly .

IThe telescope cannotk
e started.

The telescops stops
immediately.

is stopped by tripping

It is seen from above that the performance is catisfactory

except in Case 4.We discuss case 94 below,

Discussion o Case 4

This pertains to the [nkial bypass
clirculit usmed by s is ogiwen in taig 1.0t is

tower that if the initial Lvpass time (ie

cThie Inmitial byvpass

M cin exp@rlmeat of bR

ime Toe which the



awt

yearsl)l of Z0 seconds. It is ciecar that =sufficient BxpErimels b

Pﬂ.ﬂ'{"'- g

1

telescope would work if the Lacho valtage does= not develap ) 1= kept
about 5 second=s the telescups was slizpping immediate]lw

afher twuming i bhe Sivcuitr

i= in the filter circuit used for rectifwving the 5 He tacho output.This
time constant is abiout T seconcds and cannot be reduced Turther as B
wWwoudld lead to erxcess ripole e can howower Lrimg the delav in the rice
of imput to Lhe comparison lewvel to about | oser by warvying the compar-
ison level itself,.This leacs to the conclusion Ehat a delay of about

32 to, 4 seconds is coming from outside the =ystem,

Iower Lhan
the insbtial bypass Lime . Ihe unly delay

Some esperiments s
We have done some experiments arnd found that Lhe batch
of 0AYY diodes used by us was giving more drop than the tvpical data
sheet values.We plan to use UA%! diocdes which show lescer voltage
drops.It is seen that this however could lead to reduction of the

reguired initial bypass time by only aboot 0.5 seconds.

The previous circuit :

The circailt that was given to me by Shri fi.M.Batcha
is given in fig Z.This circuit indicates a time conskant of 0,535 seconds
leading to an initial bvpsss time of 0,97 secunds.Dr Y.Balasubramanian
also informed me after talkinmg o Shri A.M.Batcha that the initial bypas
time should he reduced to les=s than 2 seconds.

I have now traced the values of the comporents in
the imitial bypass circuit in the earlier 0S tacho circuits at the
servo structure.The values of the comoonents for the Slew and Track
circuits is given in figs 3 and 4 respectively . These are different
from that shown in Tio 1.1t is sesn that

Imitial Bypass time for
Slew Circuit = Z0.0 seconds.
Imitial Bypass time for

Track circuit = I4.1 seconds

Concluding remarks

The present 05 bacho circwit installed by us has an initial
bypass time of about 9 seconds.This is tompared with the inmitial bypass

time im the previovs circuit{which was i operation for the past Z0
1z done by

Shri MN.V.Nagarabthmnam and the gelavs were fixed.

As the 1initisl bypass time of Y oseconds or 20 seconds is suffi-
ciently large clearly a case arises “when telescope is not as safe as

could be wished.

Thus the circuit performance as of mow iz satisfactory and in

no way worse than bthe previous circuit,when telescope time is available
we will try to brimng down the imitial Evpass time to about 7 seconds.
To reduce the time below this may not be poscibie without a thorough

investigation of where bthe delay i3 being caveed. This would alse

require exiensive co-operation from Ele elecitrical section.

Eritical CommesntesSugnssticns from Shei M.V . Madgarabthmnam and
1

e very usefTul.ln partico]ar cugaestions o redu—

GE.Swarupn wil
§

nmitial bypasz bime to less Ehon D soeonds o s0licited.
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IDENTIFICATION OF WIRES FOR  VARIOUS |
CI\RCUI TS
(5> UHDERVOLTAGE  CIRCUITS ‘
. : 27 = 27 '
LocaTED IN MCC. AB © = CONTACTS FoR
ConTRoL SuPPLy  ARE 17 AND A TeErMinaL  Of ‘.j:;
(@ OVERVOLTAGE  PROTECTION  IN  SERIES  WiTh
TRE ABoveE  CoNTACT L7 2 17 A
(3 OVERSPEED TACkS CIRCU\TS
&= TACHD  SuPpLYy SELECTOR swTon W Mcc
! — 42
1) i ‘“:{:AN/ TRACK RELAY =5
2 |
21 SLEW RELAY i e
4o
TS CoMmoN  CLUTCH  PROTECTION  TACKo RELAY
42 u
Th N2 TACHO RELAY
4o
75 512 TACHO RELAY
S b2 0 . -
" = ONTACT 122 12A For GONTROL SuppLy
42
Tz CoNTACT 23c X 231 To  ACTUATE {f—; 5”1
.‘EI'_EF. CC} A J‘!‘?J‘\
T NTACT 232 2 2z3z s AcTusTE =
4z - A2n
SCAN/TRACK 22 To AcTuATE £
dex — e .
T1  iNO TO ACTUATE T IN  WMCC
) INT TO ANNONCIATION  CIRCUITS
e To TACHC LAMP FLIP- FLOPS
TS LonNTAET CONNEZTED TH SOERIES
f
ATH 22 ConTacT



@ MiSALIGNMENT ~ LOOP  SYSTEM
. | MA - 1 EAST
EnD  MNiz 238 To 240 &2 END & WIRE
Niz 239 10 241 Sie —ge  WIRE

240 To 30& Ma  ReLAy 1

MA - 2 WEST
END  Ni2 or2  To 244 St2 END Ve WIRE
N12 213 To 245 S12 ' -Ve  WIRE
309 To 244B MA  RELAY 2
r CorlTRoL  SUPPLY CoNTACTS 14, 14A % A , 14B
;. ! .
(5) DFFERENTIAL ~ ©NCHRO  CIRCUITS
L 237, 238 S50volTS InPUT To S12 TRANSMIT TER
. 2%4, 235  SyNcHRG  TRANSFoRMER ouTPUT FROM 512
r To DSR CIRCLIT 9P NN ON 2-11-76
}ﬁSR ConNTACT TO CONTROL SuPPLy 15 14B & 14C
| jS/&‘} ConTACT 15 14ac A 14D

i
?.
i
.f

& MASTER/CG CoNTACT 1S 14D & 14E.
; i

| EMeRGEncy FB AND  CRUSH TYPE EMERGENCY

LimiT SwWiTcHEs ARE FroM 12 To 16

i
|
H



L_\.mw STeH CIRCUIT
_I ) EAST
PH. 20 > N1 EAST LIMIT SWITCHES ON NORTH
AND  SOUTH — 22

.32 Te 514 Anp  RETURN To Ni AS 31

Re
-1 R a  TeERMINAL OF L=
R

m W

Ng 22 . b TERMINAL GFE 5=

r
iy

B e PoINTs ARE 31 AuD S34A
By PASS

Y WesT
. 20 —= WEST LMIT SWITCHES ON MNopTH AND SouTH -34
Goes To 51 AND RETURNS As 33 To Ni

33 —s o TeERMINAL OF EI_EL

| 22 —= b TERMINAL OF _31‘-51
L PB_Ls_w ARE 33  Aw 1lQ
i By PASS
END oo RECIE Uy [ ) IR 34 A
34A - & TiRmnaL OF SH-END
! LS
i b TerminaL OF RwW-END

Ls



THERMAL RELAYS

SLm e Vel i 4957 SLM

2072 49/6LM-1  BYPASS PoINTS 20-72
2 -1 49/ sum-p  BYPASS PoNTS 72-1
71-70 49/ SLMm-3

70 - 38A 49/51.,«4-;,

20 X 20A 49/ 5Cm
20 X P0B 4<;>/mm::<

' UNDER  CURRENT RELAYS

e et . e e

SLM  CIRCuUIT

37 ABLC

51 To 5o 3ZABC - 48A AnD NE
SLM-2

5 T _ 27 ARC

O o 49 —"-ﬂ‘é—-SLM 7 FoR

49 To 48A - BTABC 37X

ScM CIRCLIT 35 To 35A %%%E Z5A X MNE

for SIX .

ScM

SYMr  CIRCUIT 286 X 257 3T7A,B,C 257 3 Ne
M

57 For 7%

Sy

GhlEA .



BRAKES

h 684 268 To . 2/BR o TERHINAL

G 79 THIEDUGH 2BR  TD CoNTACT TO X BR Q TeRMINAL 7
19A 1S 35 THROUGH Xy/BR X Xz BR. |

(D %X/ BR RELAY 15 THROUGH 73, 74,75 C NorTH)

(V) X2//BR RELAY 15 THROUGH 76, 77, 78
v) 42/BR 15 60

35 THROUGH 49X R 31X
. 5;”‘ or IR

- .

e X 7% 69
5CM L

42 -8yM 4£9x% 37X

MAING ° TRACK & SyMm
oR

- O TERM]M:

42 49x  » 31X |OF 42/Br
TRACK TRACK SYM
CLUTCHES
() Scan  CLUTCH 84 X 83
TrRACk CLUTCH 82 & 83

Scan / TRACK  CLUTCH RELAY 81A 2 81 B

(1) CommMoN  CLUTCH 8o & gz

ComMon CLUTCH RELAY 8BiA AnDp 81B




~ ANTENNA  PosiTioN  INDICATER
. 85 ¢ 865 110VoLTS SECONDARY
HOURS SYNCHRO 87 83 89

MINUTE S S¥YNCHRQO 90, 91, 92

SECONDS  SYRCHRO 104, 105, 106

WAIT A MINUTE

258 ~ 259 _ 255D 259D — TER MINAL
Pg-sTop AP Rs NEUTRAL b TERMINAL
SERVO o

2-STop

TDPy

?2~CS/_T:DPuj wih-1 , Ma-2 | DS MASTER

Co Co Co Co
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SLM  CIRCUIT

SCM

42X
SCM

ST

FAST 35,524,52,484 48,47,46.42

42X

SLM WEST 35,52A,52,484 45,44,43,42

42,38,37, 36,22

42/SLM C20,CI9

© C19,C18, NE->EAST

CI9, CI7, NE—WEST

CIRCUIT
EAST 56,57, 58
35 6lA 6. 6IA_ 59,60,65,664, 66,22
uesl 62,63,64
EAST Cla,Cl5 NE
cie, ci5 )
. WEST C14, CI2,NE
CIRCUIT

42 SYM/MAINS

- 35,201,203,202,246,218,219
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| SERVG/TRACK
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PS/ TS

| PB. PUSH  BUTTON .

PB. - CS
ON/OFF

PB. . STOR
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FB -START
SLM/SCM-E/w

PB -STOP /START-
TRM' -1/ SERVO

PB -MA
BY PASS”

“1KEY" OPERATED PB FBR BY PASSING .

MAR. ( KEY TO BE WITH RESPONS|BLE

—

SERVORACK  CONTROL SUPPLY

SERVO SYSTEM  READYY FOR  TRECKING

DIFFERENTIAL - SYNCHRQ./ TACHO
SUPERVISION

CONTROL SUPPLY

SLEWING ~ MOTORS / SCANNING ~ MOTOR
STOP '

-

SLEWING /SCANNING:* EAST WEST / START

TRACKING MOTOR STOR/ START
FROM  ACP/SRH -1
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1L: INDICATION  LAMPS | , _
I CoNTROL/ CLUTCH-POWER - SUPPLY
csfcL - SuPPLY SUPERVISION
IL TELESCOPE MOVING EAST
EAST
ik TELESCOPE  MaVING  WEST
WEST '
Ths SLEWING/ SCANNING /| TRACKING MOTOR
SLEW/ '5cM/ TRM RUNNING
IL- 5YM TRACKING ( SYNCHRONOUS) MoTOR
MAINS RUNNING FRoM  MAINS
I | CLUTCH  ENGAGED
CL
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UV .
il TELESCOPE TRACKING
TRACK
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MA -




NOMANCLATURE o 43

CoNTACTORS

42X AuxXiLIARY  CoNTACTOR
SLM/ SCM /TKM

47 MAN ConTACTOR (. SLEW MOTOR,
SLm/[ scm ] TRM
Scan MoTor, TRACK MoToR )

42 MAIN TACHO  CONTAC TOR
L
42Y AuxiLiARY CoNTACTOR  (TACHO )
Ti,an;q':EJ
42 MAIN  BRAKE CONTACTOR
BR
X Auxiuary BRAKE  CONTACTOR
BR
X XE AuxiLiary BRAKE  RELAY.S
BR BR
EE%' CLUTCH ReLAYS

DSR ' DIFFERENTIAL 5YNCHRO RELAY




MAR - 1/2

357
S5LM/ScM [ TRM

37X
SLM/seM/Tim

49
- BLM/8CM /KM

2
SLM/ SCM [T

MISALIGNMENT  LOOPR

RELAYS

MAL - EAST , MAR2-WEST

UNDER - CURRENT

RELAYS

AusiLVARY  UNDERCURRENT CONTACTOR
THERMAL  ReLay
AUXILIARY  THERMAL . CONTACTOR
TIME DELAY ‘BRAKE (CONTACTOR
UNDER VOLTAGE RELAYS
SELECTOR ACTUATORS
AuxiLiARY




PE-P1L/P2- START TRACKING FROM  ACP (P1)
TRACK SRE 1(P2) 'START'
PB*ST{]P/ START i TRACKING From {MMN\S?
5yM-MAINS 1
PB-LSE/ I/ END FOR BYPASSING LIMIT SWITCHES EAST/
BY PASS
WEST/EXTREME  OW TELESCOPE

BB fleem | TACHO  RELAY TesT

TACHO I

Pe-TesT +VE WIRE /—vE WiIRE CoNTINUITY

MAHE/H#E WIRE
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SYSTEM
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M A
CO- CUT OUT__Sw]TCH
43-SELECTOR  SW|TCH
RS-REVERSING _SWiTew
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Foupr SLEWING MOTORS




MAINS/ SERYVO

MASTER

4 E = A
By PASS

47 - 5%MW

MA /DS

Co
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Pe-CL
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2 TVWE

DELAY

EOR  BYBASSING Any  OWE  CF THRYEE
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i
H

MIsALVGNMENT WiRE - LODOPS OR

DIFFERENTIAL SYNCHRD SYSTEM

KEY OPERATED MASTER CO

SLULeH: TEST

RELAY

TpPUT TIME DELAY ON PICK UP Con DELAY)

ToDo: TWME DELAY ON DROP ouT COFF  TELAY)

2,/ BR

2- SToP
TDPO

IFor MoTor 4 BRAKE C\RCUITS

INITIATION, RANGE: 0-150 Ms

I
RANGE  ©-3 Min, SETTING 2 4 MIN  FDR
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