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MISCELLANEOUS I/F & SAU FACTS

INTERFACE UNIT: Passive system, splitting signals, isolating them with resis-

tors and combining output signals; Only possible failure items

are the xfmrs, combiners, and splitters. Be careful of phasing
in any that are changed, get wires correct.- s pd i

SAU: Major alarms discuesed in parts i and particularly 2.r_-..f

Bl i

i. The fact that the ECD alarm is inhibited for 2 mins. after a xmtr switch e 1

was nbdt made.

Iy
’ a7 o Al

2. Be sure you program a new board (see technical'manual), many alarms can

be disabled!

3. To set the watchdog timer)more exactly than givenvin the manual, clip a

1,2 resistor across R5 (1 2Mohm) The timer uill Tun at 1000 times its

normal speed. Set switches for 1/1000 of desired T minutes. N e

T .

[0

k., To set your blink and off air counters exactly, blﬁnk stby timer and ad-',

just RS (ZOK variable) for an accurate total (about 10 minutes)

S

5. To reduce your lamp consumption, place a zener diode in series with lamp

~

to driver line, h—6v and adequate current rating.f“T:ﬂ;

220v types of the ‘same base f;

g T ST
SRR L

b

8. The spare alarm inputs can be used for both electric alarms and also.things

such as biulding security, IDRAN-A alarms, EHC PrOgramming this four

input alarm is covered in\the system manual.



.ROUTINE TIMER SUWITCH

Several of the watchstander drills require that the timer be
1itched from operate to standby so that timer no.l frequency standard
path can be interupted without affecting the on air signal. Usually
a timer switch is detected at the monitor _station as a spike in the
ase channel. This is caused by cycle comp having to relock in the
new operate timer. This proceedure aligns the cycle comps in the
timers so that the amount of error that the new .operate timer has
to drive is minimal. - T AT il

STEP 1

Use a dual trace scopes with tvo X10 probes- with both
channels set to .2 volts/cm and calibrated. Channel A"
polarity should be in normal for +}. and channel "B" ..
polarity should be in invert {or =}. The mode setting
should be in added. . . . Bl g neie L e et i
Use the red test point of the R card in timer no.1 as o0
channel "A™ input and use the red test point of the
‘R card in timer no.2 as channel "™B" scope input.

s i S

STEP 2

Put the timers into local control and insert 2 u/sec :
LPA into the standby timer. This will cause the cycle
comp of the standby timer to drive. The vaveform on the
scope will increase and decrease in amplitude as the
cycle comp drives. A

T STER 3

When the signal on the scope reaches its minimum amp- -
litude press the reset to external and insure that the
No External Agreement light goes out. This reduces the
cycle comp error when switching timers. The timers can.

STEP Yy

now be switched withsut the monitor or anyone else seeing ..

Gir Ik

any change. . : -

NOTE 1

The standby cycle cbmp will slbuly:drive out_fhom this,f,
ideal position but it will take a minute or two before .-
the difference becomes great enough to have to relock it..

i o

oy
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“ip:p;?iinsertlng a large, unknown LPA 1nto the standby tlmer. These alm-

TIME BASE FAILURE TRAINING SET UP
The purpose of this set up is to peach>watchstanders corrective
procedures to 1mp1ement in the event of a dual timer failure ard/or
an Austron ZOOO—C fallure. The watchstander will learn how to relock

the Austron 2000—C recelver, use the TINO nuxber to coarsely resync

i b g o

the TD3989 tlmer and to use»the TINO track to finely resync the

Zr

:«/

TD—989 t1mer.;

Gl R e e ha o g

TEE TEST SET - S ,'j 2 et s g
STEP ONE, U51ng a coan caole long enough to reach from the rear’
5 panel of the TINER CONTROL SET to the rear of the TIC
panel vconnect one end to the STBY LOCAL INTERVAL at
the rear of the TINER CONTROL SET, the other end to #4t TG ]
Lof the TIC panel. By us1ng #z?stop on the M1iC eounter : ;
hﬁt has 2 nu:be*'*hat is ccatrcled by the STBY mVR. This ‘
number will be ueed as the training TINO number.
STEP TWO. D1sconnect the OP lmhz to the Austron 2000-C at the

 rear of the TI}‘ER COI-.T OL SE‘I‘ a.nd connect it 3o thelle Lo T

STBY lmhz Jack.‘ This w111 feed the STBY lmhz to the ;J
) phase comparator of the Austron 2000-0 g0 Uit the TINO

track will also be controlled by the STBY T™R.
- N : ] ) )
WATCHSTnNDER TRAINING _ N

The " TIME BA.SE FAILU'RE o a.nd o AUSTP.DN LOSTJ-LOCK L Setup

will enable the.watchstander to relock the nustron ard ?esync the

: ‘_the tlmers. The trainlng set up can be simulateo by 1nterrupt1ng w;

g RgadB N a

2 .,-‘ ,lﬂ &

the frequency standard 1nput to the Austron, thereby causing the - f! e

A reciever to lose 1ock. The‘time base failure is 51mu1ated by

SERE et

i ula.ted tests,"pmpérly coord’mgjceci with the supervised train:mg %

~ 2 DU AL S B P kv Lo RGN SLTv

~ 8~




h"’ v A . | 3 pg. 2

set-up as previously described, will allow the watchstander to prac-
tice casualty corrective actions, thereby improving their attitude

and confidence, in addition to eliminating the fear of the unknown

failure.lﬁilﬁg

STEP ONE.MSet scope to 1 mllllsecond per centlmeter and ensure

twthat 1t 1s 1n cal. pos1tion.

-,,»..,, iz
AR

'A STEP TWO. Check the trlggerlng. There should be a spot

y {

‘Lwhere no n01se 1s—nresent on the 9th division
'from the left (see photo #1) If not present -

check sw1tch p051t10ns. If sw1tch positions are

-~

V_i'correct‘turn trigger level knob all the way clock-

w1se and turn back until trace appears. The trlg-

L ™ o Y ] ; v o

’ 'gerlng should now be correct

STE? ”HRE° Cpen r;ght side of Austron reciever'and set rate
o swltch to 6. Slew reciever unfil Master appears.l

A Set rate SW1tch to 5 and p031t10n M so it appears

Y as in photo #1. y;'u;'

STEP FOUR. Set scope to 20usec/cm. If pulse appears as in t ]

: photo #2 it is out of phase ‘code and must be slewed» }f ’~§

o around again. It should appear as in photo #3. ]

STEP FIVE. Set rate Swltch to 3. Slew Master so that 1t ap- :

pears in photo ’3 w1th the second cycle peak on

the f1rst 1ntens1 fied spot. The reciever is now

e A

e very close to being locked on. Set servo bandwldth :
SR TR s TR "tf*iﬁ’{l et ‘il'-"%wr e .w‘w f?é"‘% 3{%{"&# Ty
4 to 1o thls w1ll help the revr lock on qulcker. : _

s
Rt e
ks n' e

rIuo number an b'”used toAget the tlmer close to




S ' rg. 3

its proper place in time.

STEP SEVEN. If the Master Amp track is returned to norml
you have locked on the correct cycle crossmg. If

)

3 the track 1s two or more d1v:\.s:|.ons to the rlght from

¥ ra-

STEP EIGHT er:h the Austron locked on wlth M Amp back to ; - 5
ong:.nal tracks the TINO num'ber and TINO track can

be used to 'br:_ng the t:ur.er back in tolerance.

,u,,mf_', i) —1‘7;

D RPN J

ol

PSR
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The purpose of this drill is to teach the watchstander what happens
when the Operate 0sc experencies a rapid drift type of failure and to
t-ain the duty electronics personnel in how to switch 0sc 3 into the

. erate position.

STEP ]
STER 2

STEP 3

STEP Yy
STEP. S

5. Align Osc 3 to the standby 0sc by using the:phéSéi

*

THE OPERATE 0SC B ERROR

Do the routine timer switch.

Change the 1 mhz «cable to the Austron 2000-C at the rear
of the TCS from,the oper lmhz position to the standby-: E
position. This will make the TINO track run from timer. 3
no.l and that will simulate wvhat will happen if timer no-1
were still operate. ' i, o SR SES. it IR

5

Load a -2 nanosec into th& phdse nicrostéppes. This ill J
cause the 5Smhz for timer no.l to change in freguency slight=!
ly making it appear the operate cesuim has started to
drift rapidly. This vill cause the.following effects
1. Both phase recorder tracks ftracks will start drifting
rapidly in the same direction. . . _
2. The standby and 0sc 3 LED'S on the SAU will light up.
3- The Operate @ Error alarm on the SAU will light. -
4. A small drift in the TINO track should be apparent. -
5. The no external agreement lights will come on in the .
timers. . - 3 : : e, . I
b. The Operate 0sc fail alarm comes on. 2= K

- -

Have the watchstahder simulate a timer switch. ° ' i <

Have the duty tech patch in and sync up 0sc 3 into th
operate position. The proceedure is as follows:. . . - ‘
1. Take the .2 nanosec insertion out of the phase micro- - i
stepper. - oo A R S o e T :
2- Remove the plug between jacks 1 and 2. this removes -
‘the operate osc from the phase microstepper. . i

3. Remove the plug between jacks 21 and 22 this removes ' -

osc 3 from the SAU. ..

Y. Use a jumper cable befweén\jééf“éldand;ﬁack%éyw

thi
puts the 0sc 3 into the operate position. .. 7%

microstepper to electrical slew the Osc Smhz to match -
the Standby Osc. To do this put the rate switch to stepe.. ?
Load a 9 nanosec into the phase microstepper. Push the _ |
step button. This ‘will cause the phase recorder track. .
to jump 9 nanosecs. Keep stepping the phase micro- L
stepper until the standby phase recorder track is back: . -
to originals. When it is back to orignals the adv/RTD.
LED'S should be extingusched.: , ' Rl

k- Press the reset to external on timer no.l. The no ext-
ernal agreement lights should extingush. . - e

7. Remove the 9 nanosec' from the phase microstepper;b;“# e

8. Put the Step switch to rate“position: All alarms™should i
be out on the SAU. St B Sl W e 8

TR k. e RS
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STEP b

NOTE 1

To return the Operate 0sc back to normal ops remove
the plug cable between jack 20 and jack 2 in the
patch panel and insert the plugs between jack 1 and
jack 2 and between jack 20 and jack 2. Follow in-
structions 5 thru ? outlined in step 5.

Importants Be sure all microstepper switches and thumb-

wheel settings are returned to original positions. You
may now switch timers. . '

T, W v g g TR
vos £ { 5 - X
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NOTE:

STEP_i:

STEP 2:

STEP 3:

STEP 4; B

STEP 51

STEP 6:

."'

PRIMARY POWER FATLURE AND BATTERY BACKUP TEST

This test will be perfommed only at the CO's direction. Our present

'UPS—501 and 312D testing program provides ample checks on the proper

operation of these backup power supplies.

Go to the rear of the GCF-RWL—iBi?A Vrequency Standard Set and discon- N
.nect the designated standby cesium from its AC source. The front panel-
‘mounted red light labeled "BATTERY“ should flash on and off indicating
fthe cesium osc is now being powered by its internal battery pack. This

battery pack is rated for a maximumvof 30iminutes so the test will let

it run for 15'minutes. a good check.

While waiting for the 15 mins to run-:out, temporarily reconnect the

green colored IC battery'backup power cable from the 312D power supply .

to the rear panel of the #2 distribution amp. This will prevent the

loss of the standby time base and subsequent loss of the Austron timing

reciever during the next step of this test.

At the end of the is5 minute test period mentioned in STEP 1, isolate

the standby cesium and the #2 distribution amp from UPS-501 Power Sup-

Ply by connecting their AC power cords, via an extension coxd, to timerff

roon wall p0wer. Now if the UPS-SOI shuuld fail during subsequent steps:f” 3

of this test the stan by time base will remain unaffected.

reifly disconnect the 115v power to the standby timer by depressing

‘the timer 2 front panel AC ciwrchiit breacker on the C—8621/FPN Timer el

Control Set. Reenergize the AC power. This will check for smooth and _
proper operation of the CDED-312D power supply and internal timer sup-
plies. The timer should not jump'or,miss’a*beat'from'this AC powerz.®
interuption; -_ | | | A

Switch timers using standard non-emergency timer suitch procedures.4

Power fail the system by disconnecting the Ac power from the UPS 501

E

" 'and also from the top (normally operate) e, Interuption of A POWETm

e e
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STEP 73

STEP 83

STEP 93

Pg. 2

PRIMARY POWER FAILURE AND BATTERY BACKUP TEST (CONT.)

to the top timer is accomplished by depressing the "timer 1" AC power

circuit dbreaker on the front of the TCS, 15 to 20 minutes of this is

a good check of the power supplies.

Repower the entire system, verify proper operation.
Disconnect 115vac power from the operate cesium to verify that it switches
to its internal battery pack and operates properly.

Switch timers to standard configuration. Reconnect the standby cesium

, and #2 distribution amp. to UPS-SOI/Timing Rack Power., Disconnect the

dc powerlines from distribution ampe. #2 rear panel, END OF DRILL,
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STANDBY OSCILIATOR BURBLE SIMULATION

S

£ P 1: To simulate a stby osc glitch, momentarily interrupt the 5Mhz and 1Mhz
signal outputs fromZthe stby cesium., This can be accomplished in a nﬁm—
ber of ways but the easiest one is to pull, tﬁen reconnect, the 5¥hz
and 1¥hz looping jacks in the stby cesium lines in the GCF-R41-2173 fre-. . . .
quency patch panelf Next rotate the stby chase shifter éial a lérge ran- ”
dom amount. You now hAve similated a sudden andvunexpiained change in
the frequency of the output of‘the stby oscillétbr.i~ :

S™P 2: This step describes the alarms you should now have,.as follows: On the
SAU you uill see OP THR FAIL, STBY TMR FAIL, STBY 0SC FAIL, and sppro-
priate LED lights will be on, When you press the alarm reset, however,
the only alarm that won't clear will be the'STBY 0SC FAIL. The red "OFF™
light on the Austron will probabl&, but not necessarily, be on. Moving
over to the recorder indications, "M AMP" wili have changed, "ENV‘iNDEX" L

will Be driving, "IINO TRACK" wAilWbe inWglid. Nexi, up sbove on the |
TIC counter, the "TINO NUMBERY and "SYNG NUMBER® will be wrong. Over on
the timers the "NO EXTERNAL AGREEMENT® light will be energized on both
_timers and most 1mportantly "CHECK TIMING" alarm on stby tlmer is lit .
This is 1mportant because the check timing light is saying DO NOT switch o
to this timer - somethlng has gone wrong. -
S *3: In an éctual failure situation, the next step would be to patch osc#3

in as stby osc and sync it usiﬁg the phase resolver dial., In this drill

you can simulate this step:(You would remove both the osc #3 looping jack v !
connecting J21 &7J22, and tﬁe stby ose looping jack connecting J11 & J12.
Then_pgtch J21 to J12 using the patch cord provided. To switch ther1Mhz

s8imply remove the BNC cable from the 1Mhz 6ﬁtpﬁt jﬁck'at the reafjéf"tﬁg'vf‘-v
failed cesium and connect it to the new stby cesiums réar'panel 1Mz -
output jack.) | ‘

STEP 4: End of drill (return all systems to normal): Rotate stby ose phase resol-



ree ~

STANDBY «0SCILIATOR BURBLE SIMULATION (COKT.)

ver until the LZD indications are normal. If necessary, reset stby timer
to external. Relock Austron timing reciever by slewing to desired num-

berse.
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0SC 3 FAILURE DEMONSTRATION

The purpose of this demonstration is to familiarize the trainee
with the Osc alarms in the event of 0SC 3 failure or removal.

STEP

STEP

STEP

STEP

STEP

1

Rotate osc 3 phase shifter until the adv/rtd SED lights.
Rotate the phase shifter until osc 3 phase error alarm
lights. These ‘are the tuwo alarms associated with 0sc 3.
Return 0sc 3 phase shifters to original settings.

Rotate Stby phase shifters to show sequence of alarmss

Stby Adv/Rtd lights. Stby phase error. Stby 0sc failure

apd“finnqlly.spby timer failure.. :

Rehbvekblﬂg“betﬁéEnvdEl'and J22 in the frequency patch
panel. There are no alarms because the SAU is designed
to run witheout 0sc 3. = . -~ :

Rotate Stby phase shifter to show sequence of alarmss:
Stby Adv/Rtd LED lights then 0p 0Osc phase error and
Stby 0sc phase error alarms light simultanously. This
happens because the SAU with only two Osc for compar-
ison can not tell which 0sc has the phase error.

Return Stby phase shifter to orginal position and re--

place plug between J21 and J22 in the frequency patch
panel. : o _ _ ‘ :

r

+oy
gk s

Sl

I T




wd BP ]

EP: @

STEP 3

EP Y

&

OPERATE TMR FAILURE DRILL

Alin Stby Tmr to Operate in the same manner as in non-emergency
Timer switch.

Ground the blue test point on the R card Op Timer by connecting
a jumper to the black TP on the R card. This grounds the output
of the Timer and puts the station off air. This 1ill cause the |
following alarms to lite: on the timer- "no transmitter drive™
will energize. On both P/GENS: No transmitter drive LEDS vill v
lite. On the TAC: Off air alarm and transmitter failure alarms J
will lite. Howevera the TAC wvill not siitch transmitters because |
both P/GENS show no Xmtr drive- hence there is no Stby xmtr to -
switch to. On the SAU: Operate timer fail alarm. '

In this drill and in the real situation the next step {without

—

delay} is to switch Timers. :
Remove the jumper from the R card_of the top {now stby} Timer. A
If proceeding to OP 0SC failure drill go to STEP 2 of that drill.
Simulate repairing top Timer. Now to restore system to normal
configuration align Stby Tmr to Operate using standard non-
emergency Tmr switch proceedures. Remember: The top Timer is

now the Standby Timer so do not hit reset to external on the
bottom {now Operate} Timer. End of Drill.
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STEP 1 - SW Timers using standard non-emergency timer svitch proceedures.

STER' 8 .=

STEP 3 -

STEP 4 -

OPERATE OSCILLATOR FAILURE DRILL

Also move 1lmhz to Austron from Operate to Stby {rear of Time

Control Unit} and run Stby local PCI to TIC panel JY to obtain
false TIC number. )

At the GCF-RUL-2173 Frequency Patch Panel and operate 5Smhz
looping Jack {between J1 and J2}. This causes the following -
alarms: on SAU. a "flickering" operate oscillator fail alarma
all LED'S illuminated: on Timers- "no external agreement™ 1lit.

The "flickering™ Op Osc fail alarm is caused by the Phase micro-

if you had a failure in the Op Smhz 1line before the phase micro-

stepper's internal 5mhz oscillator which is still feeding the
Timer {hence the Xmtr drivea. check timing. etc not energized
yet} So the tmr still has 'a Smhz input-its just not in the
right place. IMPORTANT: This is the indication you 'ould get

stepper so remeber it! If your microstepper.or D/A failer the
indications are more definite. ‘ '

To show this pull the looping Jack just after the microstepper

ifrom J3 to J4}. Now "OP 0SC Fail™ on solidly. "No xmtr drive? ..

"DRRG'SY and "Check timing% all energized. In either instance
the solution is to ‘switch timers EL PRONTO. Note - The Austron
Timing Rcvr does not lose lock.

In an actual failure- the next step would be to patch & new
~cesium into the operate oscillastor path as ras done in 0p 0sc
¢ error drill. To end drill: {Restore system to normal 0ps}
‘Replace 51l looping Jacksa follow standard non-emergency Timer

switch proceduress bearing in mind vhich Timer is actuelly
operate. R & Fagln g ' 54 S
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XHMTR FAILURE DRILLS

The purpose of these drills is to familiarize the trainee with the
various alarms associated with different types of transmitter failure.
“Yese failures can be divided into two catagories. Equipment failure -
~wnere there is an alarm sent to the TAC from the affected eocuipment,
Low Power - where the RF feedback level is to low causing the OFF AIR
alarm to come on in the TAC. '

A.

C.

De

OP P-GEN FAILURE '
1. Inform SAM that you vill be smltchlng Xmtr's.
2. Remove power to Op P-GEN '

3. OFF AIR alarm and Xmtr failure alarm in TAC goes off. After

30 seconds TAC switches Xmtrse.

. 4. SAU indicates Xmtr fail/On air and no Stby Xmtr The Stby Xmtr

{the one that had its P-GEN unpluged} tlll ‘noe have 1ts Stby
light ene: =&

5. Restore P-GEN power which vill clear the TAC Xmtr fallure and
vill restore the Stby 11ght-~Clear the SAU of Xmtr fail/On air
alarm. '

'STBY P-GEN FAILURE-

1. Remove power to Stby P-=GEN

2. Stby light on TAC goes out and-thr fail comes on. SAU alarms

Xmtr fail/ On air and No Stby Xmtr come on.
3. Restore P-GEN power and clear SAU of Xmtr fail/On~air alarm-

-

LOW POUER ALARM

. Inform SAM that you will be swvitching Xmtrs.

la Pencil mark drive pot position - note Stby drive level w/scope
on TPS.

‘2. Reduce drive in operate P-GEN until off air light in TAC comes

3. After 30 seconds TAC svitches thr Se
4. TAC has low power alarm.

5. SAU has no alarms as it does not see a thr fa11ure and thlnks .

it has a good Stby Xmtr. o
b. The Stby Xmtr must be recycIed to clear lou power alarm.

?. Return P-GEN drive to original in accordance w/prev1ous péncll‘

mark and TP5 scope level. o, SRS —

.OP XMTR FAIL DURING MAINT.

k. Put Xmtrs in local control.

2. Reomve RF feedback cable to TAC {from Ant coupler}.
;3- After 1.1 minutes the Xmtr fail/Off air alarm on SAU \111 turn

et
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-* RCI FAILURE - N

- This is potentially the most dangerous failure that can occur.
.ne RCI is uded to insert remote commands into the timers {blink.LPA'S}.
1f the RCI fails and inserts a bogus command into the timers there

111 be no locally generated alarms. Because of this the watchstander
won't be aware of an abnormality until the monitor contacts him. As
the watchcall may not be workinga the monitor may try by ringing the
TTY bellsa or telephones or by master blinking. The watchstander should
take local control of the timers and make whatever corrections are neededd
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