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CHAPTER 1 

GENERAL INF ORMATION AND SAFETY PRECAUTIONS 

1 - 1 . SAFETY PRECAUT IONS . No special safe t y  precaut ions fo r the pro tection of 
personnel or the ship a re requi red when o pe rating or mai ntaini ng the S ta ndard . 
Forces afloat comply wi th OPNAVINST 5100  s e ries ; and sho re act ivit ies comply 
wi th NAVMAT P-5 100 s e ri es . 

1-2.  INTRODUCTION .  This techni cal manual describes Frequency-Time S tandard 
AN/URQ-23 , manufac tured by F requency Ele c tr onics , Inc . , New Hyde Park,  New 
Yo r k .  Ins truc tions and data are included for ins tallat ion , opera ti on , 
troubleshooting ,  and mai ntenance . In add i t i on ,  a pa rts list is provided for  
the equipment and its major as s emblies .  This technical manual is  in  eff e c t  
upon receipt . 

1-3 . EQUIPMENT DES CR IPT ION . The followi ng subparagra phs describe the pur po se 
and use of the e quipment and the phys ical arrangement of i ts ma jor assembli es . 

a .  Purpose and Use . Fre quency-Time S tandard AN /URQ-23 ( hereinaf ter  
re fe rred to  as the s tandard ) is  a com pact, precise and s table frequency 
standard tha t provides accura te 5 megahertz ( MHZ ) ,  1 MHZ , 100 kilo�ft� (KN� 
megapulse-per-second ( MP P S )  and 1 pulse-pe r-se cond ( P P S )  outputs . The s tanda r d  
can be used in landbas ed and shipboa rd appli ca t i ons . The s tandard can b e  used 
as a s tand alone unit or  as an integrated component equipment supporting 
sat elli t e  communica t ion sys tems , naviga t i on sys t ems , timing and frequency 
cont rols , and for calibra t i on of o ther instruments . The s tanda rd's i nt ernal , 
quartz,  5 MHz , voltage cont rolled oscillator (VCO ) can be phas e-locked to an 
external 5MHz or 1MHz re fe rence input . In this phase- loc ked condition, VCO 
locking information is stored by means  of built-in analog- to-digi tal (A/ D ) ,  
dig ital- to-analog ( D/A) conve rters . Lo ss of the refe rence input s i gnal will 
ca use the A/ D ,  D/A conve r t e rs to mai ntain the las t  VCO locki ng info rmat i on in 
s t orage thereby preve nt i ng any la rge f requency or phase pe rturbations on the 
st andard's outp u t  signal s . This will allow the s tandard to trans i t i on smoo thly 
from the phase-locked , long-t e rm s tab ili ty of the higher order external 
refe rence input to its  own , inherent, free-running long t e rm s tabili ty  specif ied 
in table 1 - 3 .  Ano ther important fea ture of the s tandard is that the 1 PPS time 
bas e output, which is direc tly divided from the int ernal 5MHz VCO , can also be 
synchronized to an exte rnal 1 PPS s ig nal . The s tandard can the refore o p e rate i n  
the following mode s : ( 1 )  totally phas e-locked and synchronized to a known , 
higher o rder external refe rence source and (2 ) f ree-runni ng on i ts own i nt ernal , 
5 MHz VCO wi th no ex te rnal re fe rence signal input . The s tandard can be ope ra t ed 
from exte rnal alte rna t i ng current ( ac )  or direct current ( de )  power sources or 
from an internal bat t e ry sup ply . Wi th ex ternal ac and de bo th applied , ac is 
the primary power source with an automa t ic swi tch to de if the ac fa ils . When 
ac fails , an ala rm is genera t ed in the fo rm of a relay contact transfer at 
connector A1A3J 1 .  If both ext e rnal ac and de sources fail, the s tandard 
ope ra t es on an int ernal ba tt ery fo r a minimum of 7 hour s . 
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SIMPLIFIED MODULE LOCATION DIAGRAM 

A2 
MODULE 

AI 
MODULE 

A3 
MODULE 

SIDE VIEW 

Al RF Osc illa tor Module , FE-150A 
A2 Powe r  Supply Module , FE-250A 
A3 Ba t tery Power Supply Module , FE-350A 

A l  RF OSCILLATOR MODULE ( To p  View) 
ASSEMBLY LOCATION DIAGRAM 

AIA5 

AIA4 

AIA3 I AlAI I (AIA2) 

TOP VIEW 

A l AI - SMHz Oscillator  Assembly 
A lA2 - Loop Filter/Osc illa tor 

Tuning Assembly ( Benea th Al AI) 
AlA3 - Power Conve rter As sembly 
A lA4 - 1 PPS Genera t o r  and Frequenc y 

Control As sembly 
A lAS - Buf f e r /Divider Assembly 
AlA6 - Front Panel As sembly 

Figure 1 -2 .  Major As semblies of Standa rd Modules 
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Table 1 - 1 . Li s t  of Moduie s , Ass emblies , and Subassemblies 

Mil itary Nomenclature 

Rad io Frequency Oscilla tor 
0-1 7 8 3 / URQ-23 

Power Supply 
PP-7 5 5 7 /URQ-23 

Bat t ery Powe r  Sup p l y  
BB-7 12/URQ-23 

Common Name 

Rf Oscillator 

SMHz o sc illator 

SMHz osc i l lator and amplifier 

Inner oven control 

Outer oven cont rol 

Loop f i l ter/ o sc i lla tor tuni ng 

Lo o p  fil t e r  

Power conve rte r 

De-de convertr 

Swi tching regulator • 
Li nea r regulators ( 4 )  

1 PP S gene ra tor and frequency control 

1 PPS gene ra tor 

Freq uency control 

Analog vol tage s to rage 

Buf fe r/divider 

100  KHz buffer/divider 

lMHz buf fer/divider 

SMHz buffer/ crys tal filter 

Front panel 

Circui t  check 

Power supply 

Bat tery charger 

Batt ery powe r supply 

Ba t t e ry low vo ltage dis connect 
relay and fuses 
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b. Physical  De scri p t ion . Three  major p'l ug- in mod ul e s  mounted in  an 

enc losure com p r i se the s ta ndard. These module s ,  Rad io Freq uency O s c illa tor 

0- 1 7 8 3 /URQ-2 3 , Powe r Sup p l y  PP-7 5 5 7 /URQ-2 3 and Ba t t e r y  Powe r Sup p l y  

BB- 7 1 2 / URQ- 2 3 ,  a re s hown in figure  1 - 2. Phys ic al d e s c r i p t ions of e ach of 
these mod ules are provided in the following subparagra phs. 

(1 ) Radio Frequency Oscil l a tor 0- 1 78 3 / URQ- 2 3. Rad io Fr e�uency 
O scil l a tor 0-1 7 8 3 / URQ-2 3 (he r einaf t e r  ca l l ed rf os cil l ator A 1 )  cont ain s mos t  
of the elect ronic circuits of the s tanda rd. These circ uits  a re a r ra�geci on 
six ass emblie s , which are lis ted in table 1 - 1 and il l us t ra ted in figure 1 -2 .  
The s ix a s semblies a re in te rconnec t ed on a c ha s sis t hrough res pe c tive 
connec tors. The ou t put signal s  of each as s embl y  tha t are required by the 
u s er a re d i rec tly ac cess ible at t he front or on the rear of the s ta ndard. I n  
add i t ion , al l opera ting con t rol s and indica tors  for the s tandard (exce p t  one 
loca ted on Ba t t e r y  Powe r Supply B B- 7 1 2 / URQ-23 ) a re access ible on the front 
and rea r  pane l s. (See figur e s  2 - 1 , 2 -2 and 2 -3. ) Acce s s  to the assemblies  
(other than front panel A 1 A6 )  requires removal of t he s tanda rd's enclosur e . 
(Se e  figure 1 -2. ) Rf os cillator Al is sec ured to the enc losu re of the 
s tand a rd by two captive fas tene rs a t  the rear of the enclos ure and by four 
c a p tive fas tene r s  tha t sec ure front panel A 1 A6 at the fron t of the s tandar d . 

(2 ) Powe r Supply PP-7 5 5 7 / URQ-2 3. Powe r Supply PP- 7 5 5 7 / URQ-23 
(he reinafter  ca l l ed power supply A2 ) con tains a tran s former , a bridge 
rec tifier and two fil ter ca pacitors that conv e r t  incoming 1 1 5 volt ac powe r 
to +22 vol ts de for use in the A1 mod ule. The mod ule al so contains one 
a s s embl y ,  pluz-in printed circuit board (A2A1 ). The A2A1 a s semhly con t ains  
circuits tha t cha rge a ba t t ery pack inside Ba t te r y  Power Supply  
35- 7 1 2 /URQ-2 3. Powe r Supply A2 is secured to  the enclosure of the s ta ndard 
b y  three ca ptive fast ene r s . A protec tive fus e  hold e r  and an ac line cord are 
located at the rear panel of t his mod ule. (See figure 2 - 2. )  

(3 ) Ba t t e r y  Powe r S up p l y  BB-712/URQ-2 3. Ba t t e ry Power Sup p l y  
BB-7 1 2 / UIZQ-23 (hereinafter c alled ba t t e ry powe r s up p ly A3 ) con t ains a 
nicke l-cadmium (NiCad )  s t orage ba t t ery pa ck tha t serves as the source of 
eme rgency power for the s ta nda rd , if exte rnal power sources fail or a r e  
othe rwise tempora ril y unavailable. The ba t t e r y  powe r sup p l y  is ca pable  of 
o pe ra ting the s t a nd a rd for 7 hou rs at ambient tempera t ure when the ba t t e rie s 
are  fu lly cha rged. In addition to the ba t t e r y  pack , ba t te r y  power supp l y  A3 
houses an a s semb l y  (A3Al ) t ha t  contains p rotec tive circ ui ts and fuses  for t he 
ba t t e r y. The se circuits au toma t ica l l y  disconnec t  the ba t t e r y  from the load 
in the standa rd , if t he ba t t e ry vol t age is below 1 0  vol t s. A switch on the 
rear of ba t te r y  powe r sup p l y  A3 (figure 2-3 ) p rovides a means of 
di s conne c ting ba t t e ry power manual l y. Ba t t e ry powe r s up ply A3 is secur ed t o  
the enc losure o f  tr.e s tancard b y  four cap tive fa s t ene r s. 
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1 -4 .  RELATION SH I P  OF UNITS . The s tandard is a self-contained uni t .  Its three 
plug-in modules , described in parag raph i-3 , slide i n to mounting s pa ces. in a 
black aluminum enclo sure . Ma jor  plug-in as s emblies in the modules are re tained 
in pos i ti on by knurled head cap tive fas teners . Ele c t rical connec tor re ceptacles 
are ke yed and stagge red to pr event insertion of a module assembly in the incorrect 
slot . Power supply A2 and ba ttery powe r supply A3 are furnished with handles to 
provide ease  of handling . The standard will ope ra t e  pro pe rly wi th either powe r  
supply A2 or bat tery power supply A3 wi thdrawn from the enclo sure . I f  exte rnal d e  
power i s  connec ted to ex te rnal de input connector A1P 3J 1  ( f igure 2-2), however , 
o pe ration can proceed with bo th assemblies removed . 

Table 1 -2 .  Functional Characteri s tics  

Func tion Cha racte ris t ics  

Power : 

Ex ternal ac input powe r 

Exte rnal de input powe r 

Internal bat tery 

Output Freque ncies : 

Analog (s ine and squa re waves ) 

Di g ital ( timing pulse) 

Input Re ference signals : 

Phase lock frequencies 

F requency synchroniza t i on s ignals 

Ou tput Alarm Signal 

Phys ical Cha racteris tics 

Height 

Wid th 

De pth 

Weight 

1 1 5  volts ( 103 . 5  volts to 1 26 . 5  volts ) 
50 Hz ±5% , 60Hz ± 5% , 400 Hz ± 1 0% 
30 Wat t s , maximum po we r  consumption 

+22 t o  +30 volts at  1 . 0  am pe res , maximum 
26W cold s tart , 1 2W ope ra t e  

+ 1 2  volts fo r 7 hours at 22°C +2°C, -Q°C 

5 MHz and 1 MHz s ine wave, 100  KHz squa re 
wave 

1 PPS and 1 MPPS 

5 MHz sine wave , 1 MHz sine wave 

1 PPS pulse , 1 MHz s i ne wav e + 
1 MHz squa re wave + 1 PPS ( +  
braic add i t i on )  

Relay contact t rans fer 

7-3 / 4  i nches 

5- 1 / 2 inches 

12 i nches ( 1 5 - 1 5 / 1 6  i nches wi th 
protrus i on s )  

23 pounds , maximum 

1 
= 

P P S ,  o r  
alge-
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1 -5 .  REFERENCE DATA . Reference data fo r the standard is described in the 
followi ng subparagra phs . 

a .  Descript ive Data . Milita r y  nomenclature for the overall standard is : 
Frequency-Time S tandard AN/ URQ-2 3 .  It i s  manufac tured by Frequency 
Elec troni c s , Inc. of  Ne w Hyde Park , New Yo rk and is equivalent to that 
manufac ture r's Model FE- 1050A.  The s t andard cons ists of the module s , 
as semblie s , and subassemblies li s t ed in table 1 -1 . 

b .  Func ti onal Charac te rist i c s . The func tional charac t e ris t ics of the 
s tandard are summar ized in table 1 -2 .  

c .  Capabili ties  and L ioitations . The ca pabilities and limitations of 
the standard are lis t ed in table 1 -3 .  

d .  Ra ted Out put s . The ra ted value s for the output signals o f  the 
standard are lis t ed in table 1 -4 .  

e .  Envi ronmental Cha rac teri s t ic s . The env ironmental opera t ing 
cond i t i ons for the s tandard are li s t ed in table 1 -5 .  

1 -6 .  EQU I P MENT , ACCESSORIES , AND DOCUMENTS SUPPLI E D .  The equipment and 
documents suppli ed wi th the s tandard are li s t ed in table 1-6 with their  
crated and unc ra ted dimens ions , we ight , and volume . 

·1-7. EQUIPMEIIT AND PUBL ICATIONS REQU IRED , BUT NOT SUPPLIED . The equi pment 
re quired to ope rate and service the standard , Gut which is no t sup plied wi th 
the s tandard is lis t ed in table 1-7. All requi red documentat ion is suppli ed 
wi th the standard . 

1 -8 .  FACTORY OR FIELD CHANGES . No fac tory or field chang es have been  made 
to the s tandard as of the date of this publicat ion . Entries shall be made 
in table 1-8 as changes are incorporated in the equi pment . S pecify in the 
description column whe ther the change is made in the fi eld or factory.  

1-6 
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Table 1 -3 .  Capabilities and Limi tations 

Cha rac te ris tic Capabili ties and Limitations 

Frequency Agi ng : 

Af ter turn-on 

Sho rt-term 

Stabili ty : 

0 °  c to 5 0  ° c 

1 1 5  volts ac ±10% o r  +2 2 t o  +3 0 
volts de 

Open load to 50  ohms resis tive or 
reac tive load 

Frequency Ad j u s tment : 

F ine Ad j u s t  

Coa rse Ad just  

Non-Ha rmo nic S ignal Content 

Uex t No . 
Af ter of  ciays 

1 day 3 

4 days 7 

1 1  days 60 

Time 
--

1 00 millis econd s 

1 second 

1 0  s econds 

1 00 s econds 

No t g reater than 

No t greater than 

A�ins Ra te 

3 . 3  pa rts pe r 1 0 1 0  I day 

2. 1 parts per . 1 0 1 01day 

0 . 66 parts per 1 0  1 0 Ida y 

Accuracy 

6 parts  per 1 0 1 2  

2 parts pe r  1 0 1 2  

2 parts per 1 0 1 2  

3 pa rts pe r 1 0 1 2  

5 parts pe r 1 0 1 0  

5 parts pe r 1 0 1 0  

2 parts pe r  1 0 ll on 5 MHz and 1 MHz 
outputs 

999 parts in lOll ( in 1 pa rt  in 1 0 1 1  

s teps) 

No t les s  than 1 part  per 10  7 

At leas t 1 1 0 dB  below req ui red o u tputs 
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Tab l e  1-3 .  Capa bilities and Limita tions ( Cont inued ) 

Cha racte ristic 

Harmonics Con t e n t  of 5 MHz and 
1 HHz Ou tputs 

Phase Lock Range 

S SB Noise d B/Hz Frequency from 
Carrie r : 
10 Hz 
100 nz 
1 KHz 
10 :<Hz 

Sync hroni za tion Delay 

Time Base S ynchronzia t ion: 

1 PP S 

Ca pabilities and Limita tions 

At  least 40 dB be low required out puts 

1 part pe r 103 

5 MHz 1 MHz 
- 1 30 dB -135 dB 
- 1 40 dB - 1 40 dB 
-160 dB -145 dB  
-1 65 dB - 1 50 d B  
Less than 0.200 mic roseconds 

1 vo l t  pea k-to-pea k, m1n1mum, gre a t e r  
tha n  5 mic rosecond pulse wid th 

1 HH z / 1  P Ps ( 1  ?PS + 1 MHz sine wave, Eq ual amplitudes of 1 to  3 vo l ts peak-
a lgebraically added) to-peak, minimum, 6rea ter than 5 micro

se cond pulse width 

1 MHz / 1  PPS (1 P P S  + 1 MHz squa re 
wave, algebraically  added )  

l PPS have sha pe 

l MPPS Wave sha pe 

1 -8 

Equal amplitude o f  1 t o  3 vo l t s  
pe ak-to- peak, minimum, grea ter  than 
5 mic rosec ond pulse width 

+4.7 vo l t s  ±10% into SO ohms 
20 microseconds ±l mic ro sec ond wid e, 
rise time less than 20 nanosec onds, 
jit t e r  less than 100 picosecond s 
(unsync hronized) 

+3.4 vo l ts peak to peak, ±10% in to 
1000 ohms (1.2 vol ts rms) 
T2L c ompa t ible, 0.8 mic rosecond wide 

':: 
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Table 1-4 .  Rated Outputs  

Ou tput Ra ting 

Analog Ou tpu t s : 

5 MHz sine wave 
1 MHz sine wave 
100 KHz square wave 

Greater than 1 . 0  v o l t  rms into 50 ohms 
Greater t han 1 . 0  vo lt rms into 50 ohms 
Grea ter than 1 . 0  v o l t  pea k-to-peak into 
50 ohms 

Dig i t al ( Timing Pul s e ) Output s :  

1 PP S +4 . 7  v o l t s  ±10% peak-to-peak into 50 
ohms , 20 micros econds ±1  m icrosecond 
wide 

1 MPPS +3 . 4  v o l t s  peak- to- peak ,  ±10% int o 
1 000 o hm ( 1 . 2 vol ts rms)  
T2L compa t i b l e , 0 . 8  microsecond wide 

Tabl e  1 -5. Env i ronmental Cha racteri s t ics 

Condi t i on 

Amb ient operat ing tempera ture 

Ambient ope r a t ing humidi t y  

S t orage tempe rature 

S torage hum idi t y  

Trans i ent Trans port a t ion Tempera t ure 
( Non-Operat ing ) 

S peci fica t i on 

0 t o  95% relative humidi t y  

-28° C t o  +65° C 

95% relat i ve humid i t y  

1-9 
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Table 1-6 .  Equipment , Accessories  and Documents Supplied 

Wei ght and Volume 
C ra t ed U ncra t ed 

Ove rall Weight Volume Weight Volume 
Q ty Nomenclature CID Numbe r Dimens ions ( lb s )  ( cu in . )  ( lbs ) ( cu in . )  

1 Frequency-Time Unc rat ed :  30 2, 3 94 23 6 79 
Standard  AN/ 1 5 - 1 5 / 1 6  
URQ-23 in . deep x 

S-1 / 2  i n .  
wide x 
7-3 /4  i n .  
h igh 

Cra t ed : 
2 1  in . 
deep x 
9- 1 / 2  in . 
wi de x 
1 2  in . 
high 

1 Technical  Man- 8- 1 / 2  i n .  N/A N/A 1 23.4 
ual , Ope ra- wide x 
tion and 1 1  i n .  high 
Organiza- x 1 in.  
tional dee p  
Mainten-
ance In-
s truc t i ons 
wi th Par t s  
Lis t for 
Freque ncy-
Time S tanda rc  
AN/ URQ-23 

l- 10  
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Table 1-7 . Equipmen t Required But No t Supp lie d 

Catego r y  

Elect ronic 
Co un t e r  

l1ul time ter 

Rec ommended 
Equipment 

Frequency Coun ter 
AN /USH-20 7 

Nul time ter  
AN/USM-3 1 1  

Rf Vo l tme t er Rl'!S Vo l tme ter  
CC V0-92 Series 

Oscil losco pe Oscill oscope 
At-; /USM-42 5(V ) 

Al terna t e ( s )  

Frequency Counter 
HP5360ADR , 
t-IP5 370A , H P 5 345 

l1ul time te r 
AN/ P SM-4 

RMS Vo l tme ter  
CC V0-9 1 Series 

Oscil losc o pe 
AN /USN-281 

NOTE: 

Equipment 
Test  Pa rameters  

SMH z , 1 MHz , 
and 100 �<Hz 

1 1 5 volts ac , 
+2 2 t o  +30 
vo l ts de 

1 vo lt  peak
to-pea k 

1 i1PPS a nd 
1 PPS 

App lica tion 

Freq uency 
Heasuremen t s  
for t r ouble
shooting and 
per fo rma nee 
testing 

Voltage 
measu rements 
for trouble
shoo ting and 
perfo rmance 
testing 

Vo lt age 
rJeasuremen ts 
for trouble
shoo ting anci 
pe rfo rmance 
testin� 

Waveform 
observa tions 
for troub l e
shooting and 
perfo rmance 
testing 

If a ca librated reference signa l so urce is avail able wi th an ac c urac y  of 
±5 x 10 -ll or be t t er , a voltar.e leve l of approxir:1a t e l y  1 . 0 vo l t  RMS and an 
ou tput fre quency of 5 HHz o r  1 MHz , a ll pro cedures called out in t his te chnica l 
manua l sho uld be performed as specified . If a calibrated  refe re nce signa l source 
is no t available , those procedu res which require its use must be defe rred until 
the-stand a rd is re moved for ca libra tion or until an approp,ia te si5na l so urce is 
obtained.  The fol lowing equipment or their equivalents q ualify a·s accept able 
reference signal sources: 0-1 6 9 5A/U , HP-506 1A or HP-50 6 2 C Cesium 3earJ Freque nc y 
Standards; ano ther calibra t ed Frequenc y-Time Standard; or an Omega , Lora n-e , o r  
Ve rdin Rf Transmission . 

C hange Numbe r 

Table 1 -8 .  Field and Fac t o r y  Changes 
( See pa ragraph 1 - 8 . )  

Nome nc la ture Desc rip tion 

1 - 1 1 
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CHAPTER 2 

OPERATION 

2-1. INTRODUCTION . This  chapter presents  ins t ruc tions for the opera tion of 
the Frequency-Time S tandard AN /UR Q-2 3 .  Ope rating contro ls and indicators , 
opera ting procedures , and ope rato r 's maintenance are described . Cont ro l s  and 
ind i cators used in the operation of the s tandard are all contained on t he 
front and rear  of rf osc illator A1 ( f igures 2-1 and 2-2 ) .  In addi tion , 
ope ra tions involving a swi tch that is located on the rear of bat tery power 
sup p ly A3 may be requi red . ( See figure 2-3 . )  During normal operation , the 
o pe ra tor uses the controls and indica tor on the front and rear of rf 
oscillator  A1 to prepare the standard for operation . Thereaf ter , the s tandard 
o pe rates automat icall y ,  requi ri ng the attention of the o pe rator only in the 
event of an equipment failure or a change in the mission of the standard . The 
swi tch on the rear of bat tery power supply A3 is used during ins tallation and 
before storing or transporting the s tandard . 

2-2 . CONTROLS AND INDICATORS . The c ontrol s ,  indica tors and connec tors used 
during ope ra tion of the standard are li s ted in table 2-1. A de scrip tion of 
each func tion and a reference to the applicable f igure and ind ex number is 
also provided . 

INDEX FOR FIGURE 2-1 

1 COARSE ADJU S T  cont rol ( Hidden ) 
2 TIME CONS TANT swi tch  
3 F INE ADJU S T  cont rol ( Hidden ) 
4 PARTS IN 10 1 1  ( F INE 

5 
6 
7 
8 
9 

1 0  
11 
12 
13 
14 
15 
16 
17 
18 

FRE Q. ADJ . )  indicato r 
dial 
C IRCUIT CHECK s wit ch  
C IRCUIT  CHECK  met e r  
5MHZ IN c onne ctor  
S YNC indicator 
l PPS OUT c onnec to r  
S YNC MODE swi tch 
UNLOCK i nd ica tor  
l PPS IN  connec tor 
5MHZ OUT connec tor 
lMHZ OUT connec tor 
100KHZ OUT connector  
RESET pushbut ton 
BATTERY CHARGE switch  
AC i nd icator 

0 

ea..n1JuaQ..ll. .....=::.•:::·�:.. 
FREQUENCY- TIME STANDARD 

lj .... MODEL FE-1050A � FREQUENCY ELECTRONICS. INC. 

Figure 2 -1. Front Panel Cont rols , Ind ica tors , and Connec tors 
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POWER SUPPLY MODULE FE-250A 

O.SA 
SLO 9LO 

115 VAC 

0 0 
10 

5 

6 

a 
7 

INDEX FOR F IGURE 2-2 

1 100KHZ ,  J3 connec tor 
2 l MHZ , J2 connector  
3 SMHZ , Jl  connec tor 
4 Jl  PPS OUT connector  
5 J2  lMPPS OUT connector  
6 J3 lMHZ/ l PPS IN connector 
7 !MHZ REF S INE/S Q swi tch 
8 A lA3J l connector  
9 O . SA SLO BLO fuse and fuse 

holder 
10 AC Powe r Line Cord 

Fi gure 2-2 . Rear Pane l Controls , Ind ica tors , and Connec tors 

3 2 

0 0 

0 

0 
0 

4 

0 A3 0 
0 

0 

0 

INDEX FOR FIGURE 2-3 

1 ON/OFF s wi t ch 
2 TP2 t e s t  po int , 
3 TP l tes t point , 
4 A3P l Connector  

BATTER Y + 
BATTERY -

Fi gure 2-3 . Rear Vie w of Ba t tery Po we r  Supply A3 Contro l  and Tes t Po in ts 
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Table 2- 1. Ope ra ting Cont rol s ,  Indica tors , and Connectors 

Cont rol 
Ind icator , or Connec tor  

COARSE ADJU S T  control 

TIME CONS TANT swi tch 

F INE ADJUST  control 

PARTS IN 10 l l  ( Fine Fre q .  
Ad j. ) indicator dial 

C IRCUIT CHECK  swi tch 

C IRCUIT C HECK meter 

SMHZ IN  connec tor 

S YHC ind icator 

1 PPS OUT conne c tor 

Figure and 
Index No . Function 

2- 1 - 1  Ad jus ted to prov ide coarse range of  
output frequencies of  standard . 

2- 1 -2 Pos i t i oned to s e l ect response t i me  o f  
loo p  time cons tant for s tandard w hen 
it is phase locked to an exte rnal 
refe rence signal . 

2- 1 -3 Ad jus t ed to provide vernier correction 
of output frequencies of  standard . 

2- 1 -4 Provides indica t i on of frequency 
change in least s i gnificant digit o f  
frequency count . 

2 - 1  -5 Posi tioned to select t est val ue  to be 

2- 1 -6 

2- 1 -7 

2- 1 -8 

2- 1 -9 

ind icated on CIRCUI T CHEC K meter . 
Val ue that should be obse rved is 
marked on panel nex t to assoc ia ted 
swi tch pos i t ion . 

Deflec ts to ind icate funct ion s elected 
for tes t by po s i tioning of CIRCUIT  
C HEC K swi tch .  

Provides point of connec t ion f o r  SHHz 
phase  loc k  refe rence inpu t s i gnal . 

Illuminated to indicate s tatus of time 
synchroni zation . Extinguishe d w hen 
lPPS output is not being gene rat ed ; 
i llumina ted  wi th sho r t  flashes 
( 20-percent on/80-percent o f f ) when 
1PPS  output is being gene rated , but 
not synchroni z ed wi th input 1 PPS 
signal ; illumina teed wi th lon g 
flashes ( 80-percent on/ 20-per cent 
off ) when 1 PP� output is being 
gene rated and is syc hroni z ed  wi t h  
inpu t  1 PPS signal . 

Provide point of connec tion for 1 PPS 
output of s tandard . 

2-3 
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Table 2-1. Ope ra ting Contro ls , Ind icators , and Connectors  ( Cont i nued ) 

Cont rol 
Ind ica tor , or Connector  

S YNC MODE swi tch 

UNLOCK indicator 

l PPS IN connec tor 

SMHZ OUT connec tor 

!MHZ OUT connec tor 

100KHZ OUT connec tor 

RE SET p ushb ut ton 

BATTERY CHARGE mode swi tch 

AC indicator 

2-4 

Figure and 
Index No . Functi on 

2-1 -10 Pos i t i oned to select mode of 

2-1 -11 

2-1 -12 

2-1 -13 

2-1 -14 

2-1 -15 

2-1 -16 

2-1 -17 

2-1 -18 

sychroni za tion that is to be 
performed . In CONT pos i tion ,  output s 
o f  standard are syn chroni zed wi th  
each pulse of  i n p ut synchronizing 
signal . In INTMT po si tion , outputs  of 
s tandard are synchroni z ed with f i rs t  
rece ived input signal , only .  

Ill uminat ed i f  s tandard i s  not locked 
or lock is interr up ted to 5 MHz or 
1 MHz phase lock refe rence input 
signal , whichever  is applied . Once 
illu mi nated , it remains ill uminated 
unt i l  RESET pushb ut ton is pressed . 

Provides point of conne c t ion for 1 PPS 
input signal used to  synchroni ze 
1 PPS time base o ut p ut .  

Prov ides point of conne c t ion fo r 5 MHz 
s ine wave o utp ut of s tandard . 

Provides point of conne c t ion for  1 MHz 
sine wave output of s tandard . 

Prov ides point of connec t ion for  100 
KHz sq ua re wave o utput of s tandard . 

Pushed to reset circ ui ts that detect  
phase  unloc ked cond i ton . 

Pos i tioned to s elect mode of charging 
fo r bat teries in bat tery powe r supply 
A3.  Pos i t i oned to MANUAL HIGH to 
es tablish cons tant-current charg ing 
mode at rap id charging rate . 
Po sit ioned to MANUAL LOW to es tabl sih 
constant-c urrent cha rging mode at 
slow charg ing ra t e .  Po s i tioned to 
AUTO to es tablish c on s t ant voltage 
taper charging . 

Ill umi nat ed when external ac powe r 
so urce is connected to standard and 
is supplying  115 vol ts . 
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Table 2- 1 .  O pera t ing Con tro l s, Ind ica t ors, and Connec tors ( Continued ) 

Cont rol 
Indicat or, or Connec tor 

100KHZ conne c t or, J3 

lMHZ connec tor, J2 

SMHZ conne c t or, J l  

l PPS OUT conne c t or, J l  

lMMPS OUT connec tor, J2 

lMHZ / l PPS I N  c onnec tor, 

1MHZ REF swi tch 

AlA3J l  conne c tor 

0 . 5A Slo Blo fuse 

AC power line cord 

ON/ OFF swi tch (Ba t tery)  

Test p o i nt TP2 
Test po int  TP l 

A3P l conne ctor 

J3 

F igure 
Index 

2 -2 -1  

2 -2 -2 

2-2 -3 

2-2 -4 

2-2 -5 

2 -2 -6 

2 -2 -7 

2-2 -8 

2 -2 -9 

2 -2 - 10 

2 -3 - 1  

2 -3 -2 
2-3 -3 

2 -3 -4 

a nd 
No . Func t i on 

Provides point of conne c t ion for 100 
KHz square wave out pu t  of standard . 

Provides point of conne c t ion for lMHz 
sine wave out put of ·standard . 

Provides po int of conne c t ion fo r 5MHz 
sine wave out put of standard . 

Provides point of conne c t ion for 1 PPS  
output of standard . 

Pr ovides point of conne c t ion for 1 MPPS  
out put of standard . 

Provides point of conne c t ion fo r l P PS 
added on lMHz carrier, or l MH z  
wi t hou t 1 P P S  ( sine o r  square wave ) 
phase loc k  re ference input as we ll as 
1 P PS synchroniza t ion input . 

Provides sele c t ion of e i ther sine o f  
square wa ve 1 M H z  re ference input a t  
A l A4J 3 .  

Pr ovides point of conne c t ion for 
ex terna l  de power sourc e input and 
alarm si gnal out put . Ex t e rnal de 
powe r should be be tween +22 a nd +30 
vo l ts de . Ala rm si gnal indi cates 
fa i l ures of ac sourc e .  

Pro t e c t s  equi pment from incoming ac 
power surges .  

Provides for conne c t ion of ac power t o  
the stand ard . 

Posi t i oned to  O N  for normal o pera t ion . 
Po s i t ioned to  OFF to disconnec t the 
ba t tery pack from the standard for 
long term s torage or t ransi t .  

�Allow veri f i c a t i on of bat tery vo l tage . 
TP2 i s  po si t i ve term inal and T P l  i s  
nega t i ve t e rm i nal . 

Provides i n t erconne c t ion be tween A3 
module and chassis . 

,. 2-5 
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2-3 . OPERATING PROCEDURES . Ins t ruc tions fo r t he ope ra t ion of t he 's tanciard are 
described in table 2-2 . Operat ion cons is ts of maki ng connections bet ween t he s tan
dard and t he ex t ernal equipment wi t h  whic h t he standard is to func tion , applyi n g  
po wer , preliminary s etup , moni toring ac tual o pe ra t ion ( which  is automatic ) ,  anci 
remov ing po wer. A nu mb er of t he procedur es to be pe rfo r me d  are accomplis hed in 
accordance wi t h  requi rements dictat ed by t he ext ernal equipment wi t h  which t he 
s tandard is conne cted and t he as sociated cond i t i ons of op erat ion . Indications  of 
when t hes e proc edu res are  to be p erform ed a r e  dic tat ed b y  t he o p erator for t he 
installatio n confi gura tion . 

Table 2-2 . Opera ting  Proc edur es 

Ac tion 
Per form ed Procedure 

Equipment 
Conn ect ion 

2-6 

T he input , ou tput , and po wer connec t i ons to t he s tanda rd are 
de ter mined by t he requi r ements  of the ins tal lati on in whic h 
t he s tandard is us ed .  T hes e requi r ements ma y vary from s i t e  
to  site and from applica tion to appl ica tion o f  t he standard . 
( Typical equipment conne c t i ons a re s ho wn in f i gure 8-3 . ) Make 
the requi r ed co �n ec tions in acco rdanc e wi t h  t he follo wing 
applicable s t eps : 

UOTE 

An ac po wer conv eni ence o utl et and an ap pro priat e 
de po wer sup p l y  mus t b e  avai labl e fo r conn ect ion to 
t he s tandard .  

a .  Make  el ec t rical po wer conn ections as follo ws :  

(l) If ex t ernal ac p ower is to b e  us ed, c onn ect ac lin e 
co rd at rear  of standa rd ( f i gur e 2-2 ) to 1 15 vo l t  
outlet .  Ac po wer can b e  a t  50, 6 0, o r  400 riz , s i n gl e  
p has e .  

( 2 )  I f  ex t ernal de i s  to be us ed to power t he 
s tandard , connect an ext ernal de sou r ce wi t h  volta ge 
be t ween +22 and +30 vol ts to AlA3J1 conn ecto r  ( 8, 
f i gure 2-2 ) .  

( 3 )  Turn on ba t te r y  po wer suppl y A3 b y  lo os ening fo ur 
ca ptive knurled s c rews t hat s ecure t he module to t he 
c has s i s , sliding t he A3 mo dul e out of  t he enclo sur e, 
and s et t ing t he O N/OFF s wi tc h  ( 1 , f igur e 2-3 )  to t he 
or� Po si tion . 

b .  Make output connec tions to t he s tandard as fo llo ws :  

( 1 ) If r emo t e  equipment is to r ec eive SMrlz s ine wave output s 
of t he s t andard, conn ec t  RG-58 /U coaxial cab le to S Mi:iZ 
OUT conn ec tor ( 13 ,  f i gur e 2-1)  to r emote equipm ent . 

--
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Ac tion 
Per formed 

Equipment 
Connec tion 

( Continued ) 
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Table 2-2 . Operating Procedures  ( Continue d) 

Procedure 

NOTE 

An al terna te or a dd i t ional connect ion of the 
5 MHz sine wave outputs of the s tandard can be 
made from 5HHz , J1 connector  ( 3, figure 2-2 ) at 
the rear of the s tandard . 

( 2 )  If  remote  equipment is to rece ive 1 MHz sine wave 
outputs of the s tandard , connect RG-5 8 /U coaxial cable 
to !MHZ OUT connector  ( 1 4 ,  figure 2- 1 ) to re mote  
equipment • 

NOTE 

An al ternate  or add i tional conne ction of the 
1Mdz s ine wave ou t puts of the s tanda r d  can be 
made from 1 HHz , J2 conne c tor  ( 2 ,  fi gure 2-2 ) at 
the rear of the s tanda r d. 

( 3 )  I f  remo te  equipment is to receive 1 0 0  Kliz s qua re wave 
outpu ts of the s tanda rd , conne ct RG-58/U coa xia l  cable t o  
1 00�lz O UT connector ( 1 5 ,  fi gure 2- 1 ) t o  remo te 
equipment . 

l�OTE 

An Al te rna te  or a dGi ti onal connec t i on of t he 1 00 �iz 
s qua re vJave output of the s tanda r d  can be macle 
from l O OKiiz , J3 connector  ( 1 ,  fi 6ure 2-2 ) at the 
rear of the s tandard . 

( 4 )  I f  re mo te equipment is to rece ive 1PPS di gi tal ( pulse ) 
outputs of the s tanda rd , connect RG-58/U coaxial cable 
to 1 PPS OUT connector  ( 9 , figure 2- 1 ) at the front 
of the s tandard  to remote e qui pment . 

NO TE 

An al ternate or additional connec tion of the 
1PPS d i gital outputs of the standa r d  can be wade 
from J l , 1 PPS OUT connec to r  ( 4 ,  fi gure 2-2 ) 
a t  the rear of the s tanda rd .  

( 5 )  If  remo te e quipment is to receive 1 HPPS d i 6ital 
( pulse)  o u t puts of the s tandar d, conne ct RG -5 8 /U 
coaxial cable to J2 1 MPPS OU T conne ctor ( 5 ,  fi gure 
2-2) at the rear of the s tandard to re mote e quipment . 
( There is no front panel source of this s i gnal on the 
s tanda rd. ) 

2-7 
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Ac tion 
Performed 

Equipment 
Connec tion 

( Continued ) 

Equipment 
Turn-On 

P reliT:linary 
Se tup 
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Table 2-2 . Ope ra ting P rocedures ( Con t{nued ) 

Proced ure 

c .  Make standard input �onne c tions as follows : 

( 1) If the phase of the standard ou tputs is to be lo c ked 
to the 5 MHz car rier phase refe rence input , conne c t  
RG-5 8 / U  coa xia l cable from remo te equipment t o  5MHz 
IN connec tor (7, f igu re 2 - 1 ) at the f ront of the 
s t anda rd . If the pha s e  of the s tandard ou tputs  is 
to be loc ked to a 1 MHz ca r rier phase refe rence input, 
conne c t  RG-58 / U  coaxial cable from remo te equipment 
to 1 MH z / 1  P PS IN conne c tor ( 6 , f ig u re 2 -2 )  at the 
rear of the s tandard. The 1 MHz car rie r sho uld be a 
sine or sq ua re wave either of which may al so be 
al gebraica l l y  ad ded to a 1 PP S  signal . 

( 2 )  If t he time base of the s t a nda r d  1 P P S  o u t put is to be 
synchronized wi th a 1 PP S synchronizing input , conne c t  
RG-58 /U coaxial cable f r om remote equipment t o  1 P PS 
IN c onne c t o r  ( 1 2 ,  figure 2- 1 )  at the front of the 
standa rd .  

with the exc e p tion of ba t t e r y  powe r ,  the s tandard is turned on 
by ene rgizing the external power sour ces . Bat t ery power is 
turned on by pe rforming the procedure in s t e p  a ( 3) of the 
Eq uipme nt Conne c tion pro cedure . Turn on the s t a ndard in the  
following se quence: 

a .  If an ex t erna l ac po we r  so urce is to be used , turn on the 
ex te rnal p rima ry ac power source . 

b .  Obse rve the AC indica t o r  (1 8, figure 2 - 1 )  on the front of 
the standa rd .  If ac power is being received , the AC 
indic a t o r  sho uld be il l umina t ed . If it is no t il l umina t ed , 
check the conne c t ion of t he ac power cord to the exte r nal 
powe r so ur ce conv enien ce ou t l e t ; if the connec tion is good 
have maintenance per sonnel d e te roine the cause of the 
t rouble . 

c .  If an ex te rnal de powe r so urce is to be used , turn on the 
ex ternal de power so ur ce . 

�li th the desired equipment connec tion s made and powe r  applied 
to the s tanda rd , p e r f o rm the f o l lowing prelimina ry s e tup 
p rocedure to read y the s tandard fo r aut omatic opera tion. 

a .  P lace the TIME CONSTANT switch ( 2 ,  figure 2 - 1 ) to the SHORT 
position . 
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Prelimi nary 
Setup 

(Cont inue d )  
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Table 2-2 . Ope ra ting Proce dures ( Cont inue d )  

Proce dure 

b. Place the S Y NC t10 DE s witch ( 1 0 )  to the CONT pos ition .  

c .  Place the BATTERY C HARGE swi tch ( 1 7 )  to the AUTO po s i t ion . 

NOTE 

The swi tch  se t t ing s es tablished  in the three pre ce ding 
s teps a re the recommended  s e t ti ngs for the s tanda r d .  Thes e 
set tings shoul d no t be change d  unless  opera ting cond i tions 
the system opera tor to do so . 

d .  A llow at leas t 1 hour for wa rmup of the s tandar d to 
s tabilize wi thin locking range . Applications which have no 
Cal ib ra t e d  Reference Signal Source conne c t e d  requi re 
24-hour wa rmup for g reater s tab ility . 

e .  Pos i t ion the CIRCUIT CHECK s wi tch  ( 5 )  to each  of the OUTER 
OVEN a n d  INNER OVEN set tings . With the swi tch in the OUTER 
OVEN s e t t ing , the CIRCUIT CHECK met er  ( 6 )  shoul d deflect  to 
a val ue be tween 4 a n d  1 0 ; in the INNER OV EN set ting ,  the 
meter  shoul d de flect  to a val ue be tween 6 and  1 0 .  If the 
meter reading is incorrect  for ei ther or bo th s wi tch 
set t ing s , allow more war mup time fo r the s tan dar d .  If  the 
readings a re no t corre c t  wi thin 1 �1 / 2  hours ,  have 
maint enance personnel det ermine the cause of the trouble . 

f .  Place the C IRC UIT CHEC K s witch to each of the pos i t ions 
lis ted  belo w and observe the indica t e d  rea d ing on the 
C IRCUIT CHEC K meter . If any rea ding is incorrect , have 
maint enance pe rsonnel de ter mine the cause of the trouble . 

S witch  Pos i tion 
REF INPUT 5MHZ OR H1HZ 
100KHZ 
1 NHZ 
5 l1HZ 
MEM V :  

If  standar d is locke d to 
refe rence 

If stan dar d  is not loc ke d 
or there is no reference 

LOCK IND ICATOR :  
I f  there i s  no refe rence 
If there is a refe rence , 

but s tandard  is no t loc ke d 
to i t  

I f  stan dar d  is  locke d to 
reference 

Met er Rea di ng 
+6 to  +1 0 
+6 to  + 10  
+6 to + 1 0  
+6 t o  + 10  

+1  t o  +9 ( normally ad j us te d  
t o  +5 ) 

0 t o  1 0  ( or any other 
rea di ng ) 

+6 to  +9 

Sweeps  from - 1 0  to  + 10  

0 

2-9 
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Ac t i on 
Perforr:ted 

Pre liminary 
Se t u p  

( Cont inued ) 

2- 1 0  

g. 

h .  

Ta ble 2-2. Opera t ing Procedures ( Cont i nued} 

OUTER OVEl� 
INNER OVEU 
DC IN 

Procedure 

+4 
+6 
+7 

+2 

t o  + 1 0  
to  +10  
to  + 10 

t +4 

( if ex ternal de i s  
conne c t ed ) 

REG V 
BTRY V 
BTRY Ci:iG : 

*+6 to  + lO( ac power sec ured ) 

Wi t h  BATTERY CHARGE swi tch 
i n  AUTO 

Wi th BATTERY CHARGE sw i tch 
i n  l'lANUAL LOW 

wi th  BATTERY CciARG£ sw i tc h  
in l'lA!IUAL tnGh 

Wi th ext ernal power off 

+0.5 to +5 . 0  t apering to 0 . 5  
when bat tery is fu lly charge d 

+0 . 2  t o  +0 . 5  

+4 t o  +5 

-8 t o  - 1 0 ,  b a t tery is i n  
d ischa rge 

(* = +3 . 5  t o  +9 . 5  for fully charg ed b a t t ery ) 

Pl ace 
if it 
All ow 
a bove 

the EATTERY CHARGE swi tch ( 1 7 )  to the AUTO po s i t ion , 
is not a l re ady in that posi t i on .  
the st anda rd t o  o pe ra t e  wi th powe r on , as descr ibed 
for at least an add i t iona l  24 hours. 

i .  iJe t e rr.;ine whe the r the standa rd is to be ope ra t ed with the 
phase of i ts ou tputs lo c ked to the phase of an exte rnal 
r e f e rence signal or no t. If the phase is to be locked, 
proceed as fo l lows: 

NOTE 

I f  a cal ibra t ed ref ere nce signal source is available 
wi t h  an acc ura cy of ±5 x 1 0-l l or be t t er , a 
vo l t age level of a p proxima tel y 1 .  0 volt RhS a nd a n  " 

output  fre quency of 5 Jvii:iz or 1 1'-JBz, al l procedures 
called out in this technical manual sho uld be 
perfo rmed as spe c i f i ed .  If a cal ibra t ed re f e rence ? 

signal sou r ce is no t ava ilab le, t hose pro cedu res wh ich � 
require its use mus t  be deferred un t i l the standard is 
removed for cal i b ra t i on or unt il an a p pro pri ate signal 
source is obtained . The fo l lowi ng equipment s or their 
equivalents q ual ify as accep t able reference signal 
sour ces : 0-1 6 9 5A/U ,  }�-506 1A or HP-5062C Cesium B eam 
Fre q uency Standards; another cali brated AN/URQ-23 
Fre que ncy-Time Standard; or an Omega, Loran-e, or 
Verd in RF Transm issi on . 
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Action 
Performed 

Preliminary 
Setup 

( Cont inued ) 

Tab le 2-2 � Ope ra t ing Proce dures  (Con t i nued ) 

Procedure 

( 1) ��ke ce rtain t hat t hat a Cal ibrated Reference Signal 
Source has been connected to t he 5MHz IN connec tor 
(7, figure 2-1) on t he fr ont of t he s tandard , or to 
t he J3 1MHZ /1 PPS IN connec tor ( 6 , f igure 2 -2 )  on t he 
rea r of t he s tandard . If conne cted to t he rea r  of 
t he s tandard , .  make ce rtain t hat t he 1MHZ REF swi tc h 
(7, figure 2-2 ) is in t he correct  po s i t ion : S IN E  ( if 
t he input is a sine wa ve ) , or S Q  ( if t he input is a 
squa r� wa ve ) • 

( 2 )  Make ce rtain t hat t he TIME CO HSTANT swi tc h ( 2 ,  
f igure 2-1) is in t he SHORT pos i tion .  

( 3 )  Place t he CIRCUIT CdECK swi t c h ( 5 ,  figure 2-1) to 
t he LOCK I ND ICATOR pos ition .  

( 4 )  Ob se r ve t he reading on t he CIRCUIT CHECK meter ( 6 ) ;  i t  
will pro babl y sweep back and for t h  acro s s  0 at a rate 
t hat is determined by t he diffe rence between t he 
frequencies of t he s tanda rd and t he ext ernal reference 
signal . 

( 5 )  Remo ve t he pro tec tive ca p from t he CO ARS E ADJUST 
cont rol ( 1) a n u, using a screwdri ve r ,  adjus t  t he 
cont rol  to produce a fixed read ing of 0 (no longer  
sweeping)  on  t he C IRC UIT C HECK meter . NOTE : T his 
ma y take a few minutes . 

( 6 )  Place t he CIRCUIT CHECK switc h to t he MEM V p o s i tion . 
If t he p hases a re locke d, t he C I RCUIT CHEC K meter 
s ho uld  rea d  a fi xed val ue between +1  a nd +9, 
indicating t hat t he COARSE ADJUST control s e t t i ng is  
.wi t hin rang e .  

(7) Ad jus t t he COARS E ADJUST cont rol to bri ng t he reading 
on t he C IRC UIT CHECK meter +5 . Turn t he cont rol 
clockwise to reduce t he reading , count erclockwis e  to 
increase it. 

( 8 )  Place t he CIRCUIT CHECK swi t c h to t he LOCK INDICATOR 
pos i tion .  T he C IRCU IT CHECK meter s hould read a f ixed 
value of 0 .  If it doe s  no t ,  pe rform or re peat s teps 
(4)  t hroug h (7). 

(9) Ob serve t he UNLOCK i nd icator ( 11, figure 2-1) on t he 
front of t he s tandard . If t he ind ica tor is 
i llumina t ed , press  t he RES ET pus hbutton ( 16 ) ;  t he 
i nd icator s hould be extinguis hed . 

2-11 
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Ta b le 2-2. O pe ra t i ng P r oc e dures (Conti nue d) 

Ac t i on Proce dure 

Pe r formed 

P r e limina ry 
Se tup 

(Con t i nue d) 

Hon i t oring 
Ope ra t i on 

2-12 

NOTE 

At thi s  poi nt , the ex t e rnal re f e rence s i gna l 
can be di s c onne c t e d f r om the s ta n da r d.  The 
f r e que nc y of the s ta n da r d  wi ll remai n  at the 
f re quenc y of t he ext e r nal refe rence s i gnal, 
dr i f t in g  a t  t he fre quency aging ra t e  s hown 
i n  t a b le 1-3. 

(10) I f  con di t i on s  make i t  ne ce s s a r y, the TIME CONSTAl�T 
swi t c h  (2, f i gu re 2-2) can be placed to t he LONG 
Pos i t i on ,  when t he ope rator so di re c t s . 

(ll) If t he t i me base ou t pu ts of t he s t a nda r d a re to be 
s yn c hr oni ze d wi t h  an ex t e rnal s yn c hr on i z i ng inpu t  
a ppli e d  a t  t he 1 P PS I N  c onne c t or (1 2, f i gu re 2 -l)  on 
t he fr ont of the s ta n da r d, or t he J3 lMHZ/1 PPS IN 
c onne c t or ' ( 6, f i gu r e  2-2) at t he rear of t he 
s ta n da r d, place t he S YNC !'lODE swi t c h  (10, fi gur e 2-l) 
i n  t he pos i t i on t hat c or r e s ponds to t he mode that is 
dic t a t e d  b y  t he nat u r e  of the inpu t  s yn c hr oni z i ng 
s i gnal: CON T, if t he s ync hr onizi ng s i gnal is c lean and 
can re ma i n conne c t e d  ( t he s tanda r d  wi ll s yn c hron i ze 
on eac h  i nput puls e ) ;  INTMT, if the s ynchroni zi�� 
s i gnal is noi s y, int e rm i t t ent , or mus t be 
di s c onne c t ed (t he s ta n dard will s yn c hr oni ze on the 
f i r s t  pu ls e ,  on ly ) .  

(12) Ob s e rv e  the SYNC indica t or (8, f i gure 2- 1) to 
de t e rm i ne t he s t a tus  of the synchroni z a t i on. The 
i n dica t or wi ll f las h wit h a lon ge r on t han off time , 
if  t he re is a l P P S  ou t put  f r om t he s ta ndard a nd tha t  
ou tpu t  i s  s yn c hr on i zed.  The indica t or wi ll flash 
wi th a lon ger off t han on t ime , if t he re is a l PPS 
ou t pu t but  i t  is not s yn c hr oni ze d .  The indi c a t or 
w i ll not li ght at all, if t he re is no l PPS ou t put  
from t he s ta n da r d. 

(1 3) Thi s con c l u de s  t he Pre li mi na r y  Se tup pr oce dure s .  

Ope ra t i on of t he s t a n da r d  is eu t om a t ic and e s s e n t i a lly 
c on t i nuou s .  Howeve r ,  t he re are a ce r t a i n  nu mber  of moni t or i ng 
ope r a t i ons t ha t  s hould be pe r f ormed to make c er t a i n  that 
ope ra t i on is con t i nu i n g  wi t hout  inc i den t . Pe r form the following 
s t eps to  a c c om plis h  moni t or i ng ac t i ons : 
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Ta ble 2-2. Ope rating P rocedures  ( Continued ) 

Action Procedure 
Pe rformed 

Monito ring 
Ope ration 

( Continued ) 

E quipment 
Turn off 

a.  If  the standard has been phase lo cked to an external 
refe rence , obse rve the U�LOCK indicator at f req uent inte rvals 
or  wheneve r po ssible . The UHLOCK indicato r should not be 
illu8inated if the refe rence is connected a�d the standa rd is 
correctly locked . 

b. If  the standard is synchronized with an ex te rnal 1 PPS 
source , o bse rve the SYHC indicator at freq uent inte rvals o r  
wheneve r po ssible. The SYtlC indica to r should alwa ys flash . 
The on time of the SYNC indicator should be longe r than the 
off time ( if the re is a 1 PPS outp ut and the standa rd is 
synchroniz ed in f requency) . 

c .  Haintain a constant obse rvation of the remote ala rm or 
status indicator that is cabled to the AlA3J l c onne ctor 
(8, figure 2-2 ) at the rea r  of  the standa rd . If an ala rr.1 is 
sounded or othe rwise indicated, the standa rd has lost 
exte rnal ac powe r and is ope rating on exte rnal cic powe r or on 
internal batte ry powe r. C o r rective action shoul� be taken as 
soon as po ssib le to resto re exte rnal pri8a ry powe r to the 
standa rd; the minimum batte ry o pe rating time is 7 ho urs . As 
soon as the batte ries have discharged to a ce rtain point, the 
standard will be turned off automatically . 

NOTE 
If a calibrated ref e rence signal so urce is not 
available, the COARSE ADJUST control sho uld not 
be alte red. 

d .  If the standard is known to have ·drifted from the pr ope r 
f requency because of the passage of time , ( See table 1-3, 
Aging Rate, fo r estimates of fre quency error ove r-time ) 
adjust for the c o r rect f requency in acco rd�nce with 

Before turning off the standa rd, ke e p  in mind that the entire 
prelimina ry setup procedure, including suitable wann up time , 
must be re peated before placing the stand a rd back in ope ration . 
To turn off the standa rd, all exte rnal power must be turned off 
or disc onne cted and the fo llowing steps pe rformed : 

a .  Loosen the fo ur captive knurled screws that sec u re batte ry 
powe r sup ply A3 to the standa rd enclo sure . These sc rews 
a re ac cessible f r or.1 the front of the standa rd. ( See figure 
2- 1 . )  

b .  Slide batte r y  powe r supply A3 o ut of the enclo sure . 

2-13 
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Tabl.e 2-2 . Ope rating Procedures ( Continued ) 

Ac tion Procedure 
Pe rformed 

Equipment c .  Place the ON/OFF swi tch ( 1, figure 2 -3 ) to the OF F 
Turn-off pos i tion .  

( Continued ) 
d .  Rep lace and secure bat ter y power  suppl y A3 i n  the 

enclo sure . 

Emergenc y If an emergenc y makes it necessar y to turn of f the s tanda rd , 
Turn-off form the equipment turn-off procedures desc ribed above . 

2-4 . OPERATOR CHECKS AND ADJUSTl1ENTS . Ope rator  checks and ad jus tments are 
described in the followi ng sub pa rag raphs . 

per-

a .  Opera tor Checks . Ope ra tor  checks cons i s t  of pe rforming s teps  a through g 
in the Prelimi na r y  Setup proced ure of table 2-2 and of performi ng the moni tori ng 
ope ra tions described  the re i n .  

i 

b .  Operator Adjus tmen t s .  Ope ra t or aa Jus tments  cons is t of es tablishing the 
correct  ou tput frequencies for the s tandard . To pe rform these aci j us tments ,  proce�d 
as follows : 

- 14 

tlOTE 

I f  a cal ibrated refe rence signal so urce is 
avai lable wi th an ac cura c y  of ± 5  x l 0-11 
or bet ter , a vo ltage level of ap proximatel y 
1. 0 volt mlS and an output fre quenc y of 5 HHz 
or 1 MHz, all procedures called out in this 
techni cal �mnua l  sho uld be pe rformed as 
spec if ied . If a calibrated refe rence s igna l 
source is not available ,  tho se  procedures which  
requi re i ts use mus t be defe rred unt il the 
s tandarc:! is removed fo r calibration or un t i l  an 
appropriate signal source is ob tained . The 
followi ng equipment or thei r equivalents  qual if y 
as accep table refe rence s ig nal sources : 
0- 1695A/ U ,  HP-506 1A or i:iP-506 2C Ces ium Beam 
Frequenc y S tanda r�s ; ano ther cal ibrated 
AN / URQ-2 3 Frequenc y-Time S tandard ; or  an Omega , 
Lo ran-G or  Verdin RF Transmiss ion . 
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( 1) Connect cal ibrated re ference signal  sour ce to the standard b y  app l yi ng 
either a S MHz refe rence input to the 5 MHZ IN  connector (7 , f igure 
2-1) , or a 1 NHz sine ( or square )  wave to the J 3 ,  1 MHZ/1 PPS IN 
connector ( 6 , figure 2-2 ) .  

NOTE 

F INE ADJUST control must be pre-set to a 
def ined po int before proceeding . 

(2 ) Apply  exte rnal ac or de power to the standa rd by connecting the ac 
line cord at the rea r  of the standard to an ac power  source , or by 
connecti ng a +2 2 to +30 volts de source to the A 1A3J 1 connector ( 8 ,  
figure 2-2 ) . 

( 3 )  Turn on the external powe r so urce . If the external powe r so urce is 
115-volts ac, obse rve that the AC ind icator ( 18 ,  f igure 2-1) on the 
front of the standard is il luminated . 

(4 ) Al low at least a 1-hour warmup . A 24-hour wa rmup and stabilization 
pe rio d is pre fe rred . 

( 5 )  Place the TIHE CONSTAHT switch  ( 2 ) to the SHORT po s ition . 

( 6 )  Place the C IRC U IT CHEC K switch ( 5 )  to the LOCK I ND ICATO� pos ition .  

(7 ) Observe the CIRCUIT CHECK meter ( 6 ) .  I f  the reading of the meter 
va ries back and forth between - 10 and +10,  the standard is not loc ked 
to the phas e re ference input signal ; that is , there is a fre quenc y 
d if ference between the ouput of the standard and the phase refe renc e 
input signal . This dif fe rence is grea cer than phase lock captured 
range . The refore , a coarse frequenc y ad justment is ne cessary to bring 
the internal osc i l lator frequenc y clo ser to the axte rnal re fe rence 
frequenc y .  This adjustment also allows the internal osc illator 
frequenc y to be bro ught into loc ki ng rang e .  

NOTE 
If a cal i brated refe rence s ig nal source is not 
avai lable , the COARSE ADJUST control sho uld 
not be alte red . 

( 8 )  Remove the protective ca p from the COARSE ADJUST contro l  (figure 2 -1) . 

( 9) Us ing a screwdriver ,  change the s etti ng of the COARSE ADJUST control  
to stop  the sweeping of the CIRCUIT CHECK meter at a val ue of  0 .  

10 ) Place the C IRC UIT CHEC K switch to the MEM V pos ition .  

11 ) Observe the CIRCUIT CHECK meter after an interval of a few minutes . 
If the phase of the standard output is locked to the phase of the 
phas e lock  re fe rence input, a fixed value between +1 a nd +9 is 
obse rved . If a f ixed value other than +5 is obse rved , adj ust the 
COARSE ADJUST control  with a screwdriver to es tab lish a val ue of 
+5 on the C IRCU IT CHEC K meter . Turn the control c lockwise to reduce 

2-15 



the value read , counterclockwise to increase it . If ope rat ion 
of the COARSE ADJU S T control cannot produce the desi red results , 
have maintenance personnel determine the cause . 

( 1 2) To ad just for frequency d rif t ,  remove the protective cap of the FINE 
ADJUST cont rol ( 3 , figure 2- 1 ) and ad just the cont rol through the 
numbe r of increments on the PAR TS IN 10 1 1  dial ( 4 ) that will 
provide the necessary correct ion .  

( 13 )  I f  the UNLOCK lamp is still illuminated , press the RESET pushbutton 
swi tch ( 1 6 ,  f igure 2-1 ) .  The ind icator should be exting u ished ; if  
no t ,  have maintenance pe rsonnel det ermine the cause . 

2-5 .  OPERATOR MAIN TENANCE AC TIONS AND SCHEDULE S .  Ope rator maint enance act i ons and 
the schedules for thei r pe rformance are described in the Planned Maint enance Sys tem 
( PMS ) document M I P  no . C-4 34 /P3-7 0 .  If the PMS document is not available , perform 
the fo llowing : 

- 1 6  

a .  On a monthly bas is , pe r fo rm the operator  checks described i n  suQparagra ph 
2-4a . 

b .  On a daily  bas is , observe that the AC indicator is il luminated and that 
external ac power is applied .  

c .  On an annual bas is , o r  sooner if the monthly check indicates the necess i t y ,  
replace the bat tery pack in battery power supply A3 as described i n  
parag raph 4-8.  

d .  On an annual bas is , perfo rm the cleaning and inspection described in 
pa ragraph 4 -4 .  
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Ta b le 2-2 . Ope ra t i n g  P r oce dur e s  (Con t i nued )  

Ac t i on Proced ure 

Pe r formed 

Mon i t or i ng 
Ope ra t i on 

(Con t i nue d) 

E qu i pment 
Turn of f 

a .  I f  the s tanda rd has bee n  phas e loc ke d to an ex ternal 
refe rence , ob s e rve the U�LOCK i n di c a tor at f re quent i n te rvals 
or whene ve r  pos s ible .  The UNLOCK i nd ica t or should not be 
i lluQina t e d if the re fe rence is c onne c t eci a � d  the s ta n da r d  i s  
corre c t ly loc ke d.  

b .  I f  the s tand a r d is s ynchron i ze d  wi th an ex t e rnal 1 PPS 
source , obs e rve the SYNC i nd i ca t or at f re quent i nte rva ls or 
wheneve r  pos s i b le .  The SYrlC i nd ica t or should alwa ys flas h .  
The on t ime of the S YNC i n di c a tor s hould be longe r  t han the 
off time (if the re is a 1 PPS ou tpu t  and the s ta n da r d  is 
s ynchron i z ed in f re quenc y) . 

c .  Ha i n t a i n  a con s tant ob s e rva t i on of the remote ala rm or 
s t a tus i n dica t or that is c a b l ed to the A lA3J l c onnec t or 
( 8 ,  f i gure 2-2 ) a t  the rea r  of the s tanda r d. I f  an ala rr.1 is 
s ound ed or othe rwise ind i c a t ed , the s ta nda rd has los t 
e x t e rna l ac powe r and is ope ra t i ng on ex t e rna l de po we r  or on 
i nt e rnal bat t e r y  powe r .  Cor re c t i ve a c t i on s hou ld be taken as  
s oon as  poss ib le to re s t ore ex te rna l pr iraa r y  po we r  to the 
s ta n da rd ; the mi nimum ba t t e r y ope ra t i ng t ime is 7 hours . As 
s oon as the ba t t e ri es ha ve di s c ha rged to a ce r t a i n  po i nt , the 
s ta n da rd will be turned of£ a u t omat i call y. 

NOTE 
I f  a ca libra ted re f e rence s igna l  source is not 
a va i l a ble , the COARSE ADJ U S T  c ont rol s hou ld not 
be alt e red . 

d.  I f  the s t an da r d  is known to have · dri f te d  fr om the pr ope r 
f re quenc y because of the pas s a ge of t ime , (See t a b l e  l -3 ,  
Ag i n g  Ra t e ,  for es t ima t es of fre que nc y error ove r- time) 
a dj u s t  f or t he correct f re quency in accord� n ce wi th 

Before tu rning of f the s tanda rd , kee p  i n  mind tha t the ent i re 
pre limi na r y  s e tup pr oce dure ,  i nc l u di ng s u i t able wa rm up t ime , 
mus t be re pe a t ed be f ore plac ing  the s t a n dard  bac k  in ope ra t i on .  
To turn off the s ta nda rd , all  exte rnal power mus t be t u rned of f 
or dis c onne c ted an d the fol lowi ng s te p s  pe rformed: 

a. Loosen the four capt i ve knu r l ed s c re ws that sec ure b a t t e r y  
powe r supply A3 t o  the s tandard enclosu r e .  The s e  sc rews 
a re a c c es s ib le f r ora the front of the s ta n da rd . (See f ig ur e  
2 - 1 . )  

b .  S li d e  ba t t e r y  powe r  su p pl y A3 out of the enc losure . 

2 - 1 3  
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CHAPTER 3 

FUNCTIONAL DESCRIPTION 

3 - 1 . INTRODUCTION . This chapter contains a functional descri p tion of the 
s tandard . The func tional ope rations of the ove rall s tandard and of the modules 
contained in it  are described . Funct ional descrip tions are presented at two 
levels , the gene ral sys tem level and the module assembly level . 

3-2. OVERALL BLOCK DIAGRAM DESCRIPTION .  An overall  block diagram of the s tandard 
is shown in figure 3- 1 and detailed block diag rams are shown in f igures 3-2 and 
3-3 . 

a .  Output Frequency Genera tion . Rf oscillator A1 contains a precis ion , 5 
MHz , quartz oscilla tor which is the primary source of all analog ( sine or square 
wave) and digital ( pulse ) s ignal outputs produced by the standard . Rf osc il lator 
A1  al so gene rates the remote alarm ind ica tor s ignal in the event of a primary ac 
power  los s .  
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Figure 3 - 1 . Overall Block Diagram 
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b .  Phase Lock System.  The pr ec1s1on , 5 MHz , qua r t z  oscill a t o r  is a vo l tage 

cont r o l l ed oscilla tor ( VCO ) which can be phase-locked to a higher o rder , ext e rnal 

re fe re nce signal ( eit her 5 MHz or 1 }ffiz ) and e l e c t ronic a l l y  tuned . The phase lock 

compa rison frequency is 1 MHz .  The ref,ore , the  5 MHz reference input is divided by 5 
to  gene ra t e  1 MHz or the 1 MHz re fe rence inpu t is dire c t l y  used fo r compa rison wi th 
the 1 MHz generated from the int e rna l 5 MHz q ua r tz oscil l a tor . The e rror sig nal 

from the ou tput  of the phase com pa ra t o r  co nt r o l s  the qua r t z  oscil la t o r . An 

electronic s t o rage ( memory)  circ uit is inco r p o ra t ed in be tween the phase com pa rato r 

output and the qua r t z  oscil l a t o r  VCO inpu t . Upon lo ss or removal of the 5 MHz or 1 

MHz input signal , the memory circ uit ret ains the l ast , locked fre q uenc y ,  de vo l t age 
input to the VCO the reby preventing any large fre quency or phase pe r t u r ba tion in 
t he ou t put signals a nd a l lowing the stand a rd to t ransition smoo t hl y  from t he 
phase-locked , long- te rm stability of the higher orde r , ex t e rnal refe rence so urce to 
its inhe rent , free-running long- t e rm stability specified in t able 1 -3 .  

c .  Qua c t z  O scil l a t o r  F requency Tuning System . The oscil l a t o r  fine and coa rse 
frequency ad j us tme n ts a re used to manually reset the oscill a tor o u t put freq uenc y .  
This is achieved b y  manua l l y  adjusting the de vo l tage t o  the VCO through the lo o p  
fil ter o pe ra tional amnlifier . The adjustment ra nge is no rmally from one par t  in 
108 to one pa r t  in 1 0 7 fo r fine and coa r se respe c tive l y .  The phase loc k  loo p  
range is designed fo r one pa r t  pe r 1 0 8 

d .  Time Base 1 PPS Synchroniza tion System . The int erna l l y  gene ra t ed time base 
1 PPS o u t put has the ca pability to being synchroniz ed with an ex te rnal 1 P PS t ime 
base with an acc uracy of less than 0 . 2  mic r o se cond s .  In orde r to achieve this 
accurac y ,  the synchroniz a tion circ uit must o pe rate at a 10 MHz signal rate . 
The re fo re , the 5 MHz qua r t z  oscil l a t o r  ou tput  is doubled to ge ne ra t e  10 MHz . The 
synchr oniz ation delay is the reby minimiz ed , a nd the 0 . 2  mic rose cond delay accu racy 
ca n be assured . The synchroniza tion system al so al lows two mo des of ope ra tion . 
The first mode is conti nuous sync hroniz a t ion , in which eve ry 1 P P S  ou t put pulse i s  
synchronized to ev ery  1 PPS  inpu t pul se . The se cond mode o f  ope ra tion is 
inte rmit tent synchroniz a tion , in which the 1 P P S  o u t put is only synchroniz ed with 
the first 1 PPS inpu t  pul se re ceived and al l other 1 PPS inpu t and noise pul ses are 
igno.red . A third , unsync hr oniz ed mode of o pe ra t ion is al so possible . 

e .  Powe r Sup p l y  System and Dis t ribution . The standard ope ra t es from three 
power sour ces . The first , normal p rima ry powe r , is 1 1 5-vo lt ac , single phase . The 
se cond , stand-by de powe r , is +22 to +30 vol ts de .,. The third , eme rgenc y  powe r , is 
an inte rnal buil t -in 7-ho ur bat tery pack power sup pl y .  The o pe ra ting seq uence is 
au tomat ic , switc hing from ac powe r to ex t e rnal de powe r  or to ba t t e r y  powe r , if 
exte rnal de is not available . The re is no disc ontinuity of o pe ra tion when 
switc hing over fr om one powe r sv urce to ano the r .  All inpu t powe r so urces are 
conve r t ed to +1 5 vo l ts de , -1 5 vol ts de and +5 vo l ts de for standa rd a pplic a tions . 
Bat t e r y  cha rging cur rent comes dire c tl y  fr om the ac powe r su p p l y  so urce , so tha t  
the ba t t ery does not cha rge when o pera ting from an ext e rnal de  power so urce . 

f .  Alarm System . The stand a rd ' s  buil t-in al a rm system consist s  of a set of 
relay t ransfer contac ts conne c t ed to connec t or AlA3J 1 at the rear of the s t a nda rd . 
The alarm re lay no rmal l y  ope ra tes from the ac powe r so urce . Ther e fo r e , wi t h  any 
lo ss of ac powe r to t he stand a rd the relay is de-ene rgiz ed . The relay cont ac t s  

ake-and-break ac tions se rve a s  al a rm inpu t s  t o  a remo t e  al a rm indica t o r . 

2 
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g .  Battery Charging Me thod . The ba ttery used in the standard cons is ts  of ten 
nickel-cadmium recha rgable "F" cells connected in s e ries . It has a nomi nal voltage 

of  12 volts and to tal capacity of 7 ampe re-hours .  Three means of cha rg ing the 
bat tery a re provided . The fi rst method is a cons tant-current high cha rge at a 
650 milliampe re ra te that fully charges the ba ttery from the to tally discharged 
s tate in approxima tel y  1 6  hours . 

CAUTION 

Prolonging this high charge time overhea ts the ba ttery and 
causes failure . However ,  if there is a bad or shorted cell , 
the ba ttery pack may overheat due to the continuous high 
charge c ur rent . Maintenance and se rv ice pe rsonnel mus t 
re place the bat tery pack in such cases . 

The se cond cha rging method is a cons tant cur rent low cha rge at approxima tely 
70 milliampe res . Thi s  maintains a fully charged ba ttery at al l times . This method 
is the recommended tric kle cha rge mode after the battery is fully cha rged . The 
third charging metho d ,  auto-charg e ,  cons tantly taper charges the ba ttery.  This 
method can only charge the ba ttery to approximately 80 percent of its full capacity 
at be s t .  The charge current reduces from 700 to  5 0  milliampe res as the ba ttery 
terminal voltage increases . 
h .  Built-in Test  Equipmen t ( B ITE ) Sys tem. The standard has a buil t-in tes t 
circuit to moni tor the pe r fo rmance of the s tanda rd . A c i rcuit check,  12-pos ition 
swi tch and me te r  are provided at the front pane l . Relative meter read ing s  are 
ind icated for GO /NO-GO observations . The moni to red func tions a re : 

( 1 )  5 MHz or 1 MHz refe rence input 

( 2 )  5 MHz output 

( 3 ) 1 MHz output 

(4 ) 100 KHz outpu t  

( 5 )  Memory vo l tage 

( 6) Lock ind icator 

( 7 )  Ou ter  oven tempe ra ture 

( 8 )  Inner oven tempe rature 

( 9 )  External ·de inpu t 

( 10 )  Inte rnal regulat ed vol t ages  

( 1 1 )  Bat tery vol tage 

( 1 2 )  Bat tery cha rge or d i s charge curren t 
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Thr ee LE u ind ica t o r s  are a l s o  prov ided at the f r o n t  pa ne l to moni t o r  the o pe r a t i on 
o f  t he s t a nda r � .  They a re an AC powe r o n/ o f f  i nci i c a t o r ,  a 1 P ? S  o u t put S Yl�C i nd i 
ca t o r , and a pha s e  l o c k  loo p Ul�LOCK i nd ic a t o r . The s e  mon i t o r s  pe rm i t  o b s e rv a t i o n  
o f  a l l  impo r t a n t  fea t: ures of t he s t a ncia rci , except t ile o u t put f re q ue ncy a c c u racy 
whe n  o pe ra t i ng in an un l o c ked mod e . Tha t  r::o ri e  r e qu i r e s  ex te rnal te s t  equ i pment to 
mea s ure acc uracy • 

.:> - ..:> . H0L[jLL/ AS S LLl>L'i FLINCTIO��AL i.JC:: S C R I PT IOl� S .  hoci u l e /  Ass e m -ol y  func tiona l 
� e s c r i p t i o ns a re as f o l lows : 

a .  Rf O s c i l la t o r  A l . T hi s  .-ao G. u l e  c o n t a i n s  s i x  as s e mbl ies sho wn in f igure 

i - 2 .  The func t i onal b l o ck d i a g rams for t he mociule a re s hown in f i g ur e 3-2 a nci 

f i gu::-e 3 -3 . 

UOTI: 

The c i rc u i ts s hown in f i g u r e s 3-2 anC: 3-3 are C:iv i cieC.: i n t o  
a s s embl ie s , sub as s emb l i e s ,  a n d  s tages  f o r  pu r po se s of 

d i s c u s s i on o n l y .  ;Jur i ng iiia i n t e nance , t r ou b le s ho o t i ng s ho u l d  

no t t e  pe r f o rme d be l o w  t h e  level o f  the as s embl i e s  in the 
moGu �e . Fu r t he r  t r o u b l e s ho o t i ng i s  b e y o nd t he capab i l i t i e s  o f  
organi za t i onal level mai nt e nance techni c ian s . S u ba s s embl i e s  
mu s t  b e  fo rwa r d ed to t he a u t ho r i z ed r e pa i r  d e po t  f o r  re pa i r . 

The fo l l o wing de s c r i p t i on s  ot fun c c i onal ope r a t i o n s  re l a t e  to the mori ul e  or 
a s sembly in wh i ch t hey a re pe rfo rmeci : 

( 1 )  5 l'iriz Osc i l l a t o r  A lA l . T h i s  assemu� y ho u s e s  the pr e c i s ion 5 t1iiz 
vol tage c o n t r o :. l eci q ua r t z  c r ys t al o s c i :. la t o ;._· .  An " AT" c u t , 5 th ov e r t one c r ys tal i s  
us ed to gene ra te an ul t r a s t a b l e , pr e c i s i o� 5 Mrlz s i g na l . The tempe ra tu r e  of the 
q ua r tz c r ys t al is c o n t r o l l ed by c a s c aci i ng t hree heater  c o n t ro ls i n  a s ·no c i< -mo un t e d  

Dewa r  Flas k .  i he hea t e r s  a r e  ar.. i nn e r  ov en ·nea t e r , ore ra t i n� fr om -.i 5 v o l ts �c , 
a r..d an o u t e r  oven hea t er a nd b o o s t e r  oven heater  that o pe ra t e  fr or., + i S  vo l t s  and 
- l S v o l ts de , re s pe c t i ve l y . T l�e boo s t e r  hea t e r  i s  automa t i ca l .:.. y turneci on onl y 
d u r i ng t he i n i t ial turn-on , a l low i ng t he i nner oven t empe ra t ure to reach c o n t rol 
fas t e r . The boo s t e r  over, automat i c a l ::.. y turns of f an<i wi :i :.  rema i n  o f f  af t e r  wa rr.l
up . The o s c i :.la tor c i rc ui t  cons i s ts of an a u t oma t ic gain c o n t ro l  ( AGC)  l oop to 
rua i n t a i n  con s t a n t  c r y s t a i  � r i v e  cur re n t . Vol tage con t ro l l e ri  os c i l l a t i on i s  
o.ccor.tp l i sh ecl b y  u s i ng a v o l  tag7 va r i a b le d i ode that has a ra nge o f  0 t o  4 vo l t s  de 
for a t o t a l  o f  one pa r t  per l C  f r e que ncy chang e .  The 5 M h z  s i gna l is  buf f e re d  
b e f o re be i nh appl i ed t o  the next  a s s embl y ,  AlAS . 

( 2 )  Lo o p  F i l te r / O s c il l a t o r T un i ng A lA2 . In a phas e  loc k loo p  sys t e m ,  i t  
is  ne c e s s a ry to n ave a loop r e s p o n se t: ime fo r l o c ki ng . The r e fo r e , t wo t ime 
co n s t a n t s  are use<i fo r the s tanriar ci . One is a sho r t  ( 1  s e c onri ) time con s t ant fo r 
no nJal o pe ra t i o n ,  a nci t he s e c o nd is a l o ng ( 100 s e c o nd s )  t ime c o n s tant for a n o i s y  
r e f e rence i n p u t  or fo r a lo ng e r  lo o p  i n t e g ra t i on t ime . T o  accom p l i s h  thi s , a large 
val ue r e s i s t o r  ( 1 2 00 megohm s )  a nd la rge val ue c a pa c i tor ( 10 m i c ro f a r ad s )  a re u s ed 
f o r  int e g ra t i ng i n pu t s  to the o pe ra t i ona l ampl i f i e r . A r e l a y  i s  useri f o r  remo t e l y 
sw i tc hi ng t he t ime cons t;:;.�t . This l o op f i l t er s ys t em r e s po nds to t wo i nput s :  one 
f r om a d e t e c t e �  �c e r r o r  vo l tage f r om the pha s e  lock loo p through a vol tag e mem o r y  
s t o r a g e  c i rc ui t ( ra ng e one pa r t  pe r 1 0°) ; t he s e c o nri , is re c e i vecl C. i re c t l y  f r om 
f i ne a nd c oa r se ad j u s tment po t e n t i ome t e rs for re s e t t i ng  the i nput re fe ren ce 
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vol tage of the ope ra t ional amplif ier ( range one part pe r 1 0 7 ) .  The output of 
this o pe rational amplifier d rives the oscillator VCO input  for frequency shif ting . 
Because of the high value of the time cons tant res i s tor  and capacitor , loo p  fil ter  
sub-as sembly A1A2A l  is he rmetically sealed in  a metal hous ing .  

( 3 )  Power Converter AlA3 . The block diagram of the powe r supply sys tem is 
shown in figure 3-3 . The power conve rter assembly accepts three de input power 
source s  and converts them to regulated +1 5 vol ts , - 1 5  vol ts and +5 volts de fo r the 
s tandard . The conver s i on involves the use of a swi tching regulator , which accep ts 
either ex ternal de inpu t (22 volts  to 30 volts ) or +22 volts  from a rectif ied and 
filtered ac source . The output of this swi tching regulator is set for  +1 1 . 0  vo l ts . 
The bat tery pack A3 output is regulated to 1 0 . 5  volts through linear regulator 
A1A3A3 . Both the 1 1 . 0  volt  output and the 1 0 . 5 vo lt output a re OR-gated to  the 
input of de/ de conver t e r  AlA3Al .  Normally the 1 1  volt  outpu t opera tes de /de 
conve rter and the 1 0 . 5  volt ou tput is used as a s tandby that only o perates when 
both inputs to the swi tching regulator are absent . The outputs  of the de/ de 
conve rter are further regulated t o  + 1 5  vol ts , - 1 5  vo l ts and +5 vol ts . The ala rm 
relay is located wi thin this as sembly to sense the absence of ac power and 
automat i cally swi tch in the external de input power , when available , or the bat tery 
powe r supply . The remo te  alarm indicator  is al so ac tivated . 

( 4 )  1 PPs Gene rator and F requency Control AlA4.  Two inde pendent circui t  
sections are ho used wi thin this as s embly. 

( a ) Time Bas e  1 PPS Output Se ction . A 5 Mnz signal is received from 
buffer ampl ifier as sembly AlAS . This  5 MHz is doubled to  10  MHz be fore the 
divis ion chain is ini t iated . The ex ternal 1 PPS sync . sys tem is ope rated at the 1 0  
MHz level , so that the sync . re solution o f  0 . 2 microseconds can be achi eved . All 
divis ion chains are synchroni zed to minimize the divis ion delay . The pr ecis e 
1 PPS , 20 microsecond pul se wid th is al so formed wi thin the divis ion chain to 
gene ra t e  this low-j i t t e r , accurate , 20  mic rosecond pul se wi d th , 1 PPS outpu t . The 
1 PPS sync . mode circuit is used for ei ther the continuous or inte rmittent mode of  
opera tion . An inhib it ing gat e  sto ps al l inpu t 1 PPS sync . signals  except  the firs t 
pul se which synchroni zes the ou tput . An LED indicator provides visual indicat ion 
o f  1 PPS sync . s tatus . Sho r t  ON , long OFF ope ration indicates non-synchroni zation 
and long ON short OFF indicates synchronization .  The 1 PPS sync . can be applied at 
two place s , ei ther at a front panel 1 PPS inpu t conne ctor , or at a rear panel 
1 MHz / 1  PPS IN  connec tor . The rear panel input is used when the 1 PPS pulse 
is  algebraical ly added to a 1 MHz sine or squa re wave signal . A level shif t 
circuit picks off and sepa rates the 1 PPS s ignal , used for synchronization of the 
int ernal 1 PPS signal , from the 1 MHz signal used fo r phase-locking the int ernal 
1 MHz s ignal . 

( b )  Frequency Phase Lock Control Sect ion . The phase lock det ector is 
compa red at a 1 MHz rate . The re fore ,  the 5 MHz refe rence input is divided by 5 to 
1 MHz and then phas e compared wi th the internal 1 MHz . Al ternately ,  the 1 MHz 
refe rence input is phase compa red with the interna l 1 MHz s ignal direc tly .  The 
error output of the phas e comparator  ope rates a memory storage sys tem , wh ich 
cons is ts of  a 1 2 -b i t  D/A, A/ D converter with a total bit  count of  4096 b i ts and 
frequency resolution of approximately 2 1 /2  parts per 1 0 1 Z pe r bi t .  The analog 
ou tput de voltage ope rates in the hold pos i tion when the re fe rence input s ignal i s  
removed . This is accomplished by de tecting the absence o f  the input re fe rence 
signal and inhibiting the conve rter c lock signal for the up-down counter .  With the 
clock inhibi ted , the output analog de vol tage to the oscillato r VCO inpu t remai ns 
unchanged , and the oscilla tor ou tput frequency remains unchang ed . 
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( c )  The 1 MPPS signal is picked off  from the divider chain circui t , 
and buffered t hrough a satura ted tran s i s tor o ut put c ircuit to provide a 1 MPPS 
si gnal at rear panel J 2 .  The si gnal level is  0 to +3 . 4  vol t s  ± 10% peak-to- peak 
( 1 . 2  vol ts  rms) , into a load of 1 000  ohms and has a pul se wid th of 0 . 8  micro second 
maximum . 

( 5 )  Buf fer/Divider AlAS . Al l  the 5 MHz , 1 MHz and 1 00 KHz out put s are 
genera ted wi thin this as sembly . The 5 MHz output ampl i fier consists  of a one pole 
crys tal fil te r wi th an AGC amplifier  to de l iver 1 vol t rms  into a 50 ohm load fo r 
bo th front and rear connec tors . The 1 MHz out put results from divi sion of the 5 
MHz signal by 5 and has an out put amplifier similar to the 5 MHz except  tha t it  has 
no crys tal fil ter . The 1 00 KHz o ut put resul ts from dig i t ally dividing the 1 MHz 
signal by 1 0 .  The square wave out put is de coupled direc t l y  from an emitter 
follower c i rcuit . Two add i t ional s ignals are buf fered in this module . One is a 5 
MHz out put appl ied to a 1 PPS g enerator ' s  frequenc y  doubler . The other is a 1 MHz 
o ut put appl ied to a frequency c on trol phase compara tor c ircui t . 

( 6 )  Front Panel A lA6 . Front panel A 1A6 has mechanical cutout s  tha t 
provide access to con t rols and ind ica tors on o t her assemblies in rf o sc illator Al . 
Front panel AlA6 al so contains con trol s and ind icators tha t are associa ted wi th 
power control and dis tribut ion func t ions and with b uil t-in test  equi pment ( B ITE ) . 
The BITE i tems consist  of an operational ampl i fier and a 1 2  posi tion CIRC UIT CHECK 
swi tch on subas sembly A lA6A l .  It al so includes c ircuit check me ter M 1 .  Di scon
nec ting or removing of the front panel does no t cause a mal func tion or dis turb the 
o ther modules . Me ter read ings are relat ive val ues , which are compared with a 
speci fied val ue fo r tha t swi tch se t ting in order to de termine whe ther  the tes t  
input is wit hin s pec i ficat ion o r  no t .  

b .  Power S upply A2 . Thi s module can be removed from the rear of the 
s tandard , while the ac l i ne cord is at tached to i ts panel . The module consi s ts of  
a ste p-down power  tran sformer , bridge rec t i fie r and two fil ter  capacitors . It  
convert s  1 1 5 volts  ac to  +22 vol ts  de at nominal load . A plug-in prin ted circ ui t 
card on the module  ho uses  the ba t tery  power supply  charg ing circui t . The ba ttery  
i s  charged in any of  three d i f ferent modes . Three o pera tional ampl i f iers are used , 
one to sense current , ano ther to sense ba t tery vol tage , and the third to control 
the ser ies power transis tor to provide constant current high charge , cons tan t  
curren t low charge and cons tan t vol tage auto- charge ( taper  charge) . The charger 
charges  12 volt nickel-cadmium " F" cells . If  ext ernal de is  available , power 
supply  A2 may be removed fo r servic ing wi thout interruption  of operation .  If 
ex ternal de is no t ava ilable , power s up ply A2 may s t ill be removed wi thout 
interrup t ion of opera tion , but the standard wi l l  then be ope rating on power from 
t he ba t t ery pack . Minimum capac i ty of a bat tery pack i s  7 hours of o perat ion , bu t 
' t  is rec ommended tha t ex tended ope ration on ba t tery power be avoided . 

c .  Battery Power Supply A3 . Ba t tery power s up ply A 3  prov ides an emergency 
power so urce fo r use in the even t of failure  of ex ternal po we r .  The bat t e r y  po wer 

upply cons i s ts of one pack of ten " F" cell nickel-c admium bat teries , which can be 
emoved fo r serv ice or replacement .  The bat tery  pack is  rated at 7 ampere-ho ur 

·apac ity , wi th a maximum cha rg ing rate o f  700 mill i3mperes for  1 6  hours (manual 
high charge)  or an indefinite charg e in auto-mode ( taper charg e ) . A low vol tage 

t-o ff c i rcuit  and relay is incorpora ted to  prevent bat tery over d i scharge if  the 
ttery vol tage dro ps bel ow 10 vol t s . Thi s dro p caus es  the load to be disconnec ted 
om the ba t t ery . The relay will not be turned back on unt il ac power is a'pplied . 

A manual ON/OFF swi tch is inc orpo rated to turn off  the bat tery  pack dur ing shi pping 
a d long term s torage . 
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CHAPTER 4 

SCHEDULED MAINTENANCE 

4-l . INTRODUCTION . This chapter contains schedules and ins truc tions for the 
performance of preventive maintenance procedures . Preventive maintenance 
procedures are accomplished on a scheduled bas is  in order  to minimize equipment 
down t ime . The schedules for preventive maintenance are described , followed by 
instruc tions  for the pe rformance of the procedures that accomplish them . S cheduled 
maintenance instruc t i ons in this manual a re cancelled when the Planned Maintenance 
Sys t em (PMS ) is implement ed for the equipment aboard your ship or station . 

4-2.  MAINTENANCE SCHEDULE . Table  4- 1 lis ts the preventive mai ntenance procedure s 
that mus t  be pe rformed on a scheduled bas is . Procedures  are lis ted in the 
Maintenance Act i on column of the table . The pa ragraph that describes the 
procedures is ind icated in the Reference column . The int erval at which the 
procedures a re to be performed are l is ted in the Pe riod icity column . Periodicity 
column ent ri es are pre sented in symbol form as  fol lows : 

Interval Symbol 

Monthly M 
Qua r terly Q 
Annually A 

Table 4 - 1 . Sched uled Maint enance Ac tion Index 

Pe riod ici ty Mai ntenance Ac tion 

M Pe rfo rmance ve rification test  
Q Bat tery power supply A3 maintenance 
Q Bat tery switchover & examinat ion check 
Q Scheduled performance t es ts 
A Bat tery re placement 
A Preventive maintenance procedures 

Re ference 

4-9 
4-5 
4-7 
4-6 
4-8 
4-4 

4-3 . TOOLS , PARTS , MATE R IALS , AND EQUIPMENT REQUIRED FOR SCHEDULED MAINTENANCE .  
The following tools , par ts , mate rials , and equipment are requi red for scheduled 
prevent ive maint enance : 

a .  Lint-F ree Clo ths , Nat ional S tock  No . 7 9 20-205-3 4 5 3  

b .  Sof t ,  Non-metallic , Fiber Brush 

c .  Vacuum Cleaner wi th  Non-Metallic  No zzle 

d .  8-inch , Flat-head Screwdriver ( Excelite No . R3 1 6 4 ,  or equivalent ) 

4- 1 
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e .  · 8-inch , Phill ips Screwdriver (Excelite  No . XlO l ,  or equivalent ) 

f .  Mul t imeter ( Refer to table l-7 . )  

4-4 . PREVENTIVE MAINTENANCE PROCEDURES . The prevent ive maint enance procedures fo r 
the s tandard cons ist  of c leaning and inspe c t i on described in the following 
subparagra phs : 

4 · ·2 

a .  Remove all power connections  to the s tandard . 

b .  Disconnect all input and output  s ignal cables from the s tandard . If the 
s tandard is rack moun t ed , loo s en the moun t i ng screws using a flat head 
s c rew d river and remove it from the rack .  

c .  Us ing a flat-head screwdri ve r ,  loo sen the fo ur front panel knurled-head 
captive fas teners that secure front panel A lA6 to the enclosure . ( See 
figure 1 -2 . ) 

d .  Remove front panel  A lA6 from the rf oscillator Al . 

e .  Loo sen the two knurled-head capt ive s c rews , two phill ips hold-down screws , 
lockwashers and ho ld-bar , that secure the rear of rf oscillator  Al t o  the 
s tanda rd . ( See f igure 2-3 . )  

f .  Sl ide rf oscillator  Al out of the s tandard from the front . 

g .  Loo sen the three knurled-head cap t ive fas t ene rs that secure power supply A2 
to the rear of the s tandard . 

h .  Slide power supply A2 out of the s tanda rd from the rear . 

i .  Loosen the four knur led-head captive screws that secure bat t ery powe r  
supply AJ to the front of the s tanda rd . 

j .  Sl ide bat t e ry powe r  supply AJ out of the standard from the front . 

k .  Using a vacuum cleaner with a non-metall ic no zzle , vacuum the i nterior of  
the case  of  the s tandard to  remove dus t and di rt . Remove any remaining 
dust and d i rt that is not d rawn out by the vacuum cleaner , using a clean , 
lint-free clo th . 

1 .  Us ing a so f t , non-metallic , fibe r brush and a clean , lint-free clo th ,  
remove any accumulation of di rt , oxidation ,  and corrosion from the module s 
and assemblies of the standard and the mat ing conne ctors  fo r the modules on 
the chas s i s .  

m .  Inspect  for and remove any accumula t i on o f  oxidation and corros ion from the 
case of the s tandard , the A lAJJ l conne c tor , the front panel cont rols and 
indicator s , and the signal conne c tors  of the standard , using the brush and 
cloth of s t e p  1 .  

n .  Make certain that ON /OFF swi tch  S l  i s  in the ON po s i t i on .  Slide bat tery 
power supply AJ back into the s tandard and secure it  with the four 
knur led-head cap tive sc rews . 
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o .  Slide power  supply A2 into  the s tandard and secure it  wi th the three 
knurled-head cap tive screws . 

p .  Slide rf oscillator Al i nt o  the s tandard and secure it  wi th the two 
Phill ips hold-down screws , lockwashers , ho ldbar and the two knurled-head 
captive fas tene rs at the rear  of the s tandard . 

q .  Ins tall front panel A1A6 on the s tandard and secure it  with the four 
knur led-head captive front panel sc rews . 

r .  Replace all input and output cables and apply 'powe r .  

4-5 . BATTERY POWER SUPPLY A3 MAINTENANCE . To pe rform scheduled maint enance on 
battery power supply A3 ,  proceed as follows : 

a .  Remove power  and loo sen the four knurled-head cap t ive fas teners at the 
front of the s tandard that secure bat tery 
powe r sup ply A3 . 

b .  Slide  bat t ery powe r sup ply A3 out of the standard . 

c .  Place ON/ OFF swi tch S l  on bat tery power supply A3 to the 
OFF po s i tion . 

d .  Remove and re tain the 10 Phillips  sc rews that secure the top cover  of the 
bat tery power supply . 

e .  Remove the to p cover of the ba t tery powe r  supply and clean any accumulat ion 
of dirt from the ins ide of the bat tery pack .  

f .  If  the bat tery pack i s  to be re placed , loo sen (do not remove )  the fo ur 
Phill ips screws ( two in each side)  that secure the two brackets that hold 
the bat tery pack in place . 

g .  Di sconnec t  the bat tery pac k  conne c tor by pulling the conne ctor  upward and 
away from the printed circ uit  board . 

h .  Re place a new bat tery pack wi th  the same pack type and connect  by plugging 
the keyed connec tor back i nto the p rint ed circui t board . The red wi re is  
the po s i t ive terminal and the black wi re is  the negative terminal . 

i .  Secure the two brackets against the bat tery pack and tighten the four 
Phill ips screws on the sides . Ensure that the bat t ery pac k  is correctly 
pos it i oned and not  loose . 

j .  Install the top cover in po s i t i on and secure it  wi th  10 Phillips screws . 

k .  Place the ON/ OFF swi tch on bat tery power supply A3  to the ON pos i t ion , if 
the bat t ery is to be available as an emergency powe r  source . 

1 .  Connect the pro bes of a mul t imeter to the TPl  ( -) and TP2 (+) test  points 
(3  and 2 ,  respe c tively ; s ee f igure 2-3 ) of bat tery  powe r  supply A3 . A 
val ue of at least 1 0  vol ts shall be measured . If the battery voltage i s  
low, the battery pack may need charg ing . Proceed to the following s tep . 

4-3 
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m .  S l ide  ba t t e r y  power sup p l y  AJ i n to the s tandard and secure it wi th the 
four front knurl ed-head c a p t i ve f a s t e ne rs . 

n .  C onnec t the ac l ine co rd  at the rear of  the s tandard ( f i gure 2-2 ) to a 
1 1 5  v o l t  ac power source . 

o .  Al l ow 1 6  hours ( maximum )  f o r  the cha r g ing in the MANUAL HIGH mode . A 24 
hour c ha rge t ime is rec ommend ed for the AUT O  mode . 

p .  At  the end o f  the cha r g e  pe r i o d , ?O S i t ion the ba t t e r y  cha r g ing mode 
swi tch to AUTO a nd then to MANUAL LOW , o b s e rve t he C IRC U IT CHECK me t e r  
wi th  the C IRC UIT CHE CK s wi t c h  i n  the BTRY CHG po s i t i on . The me t e r  should 
read approxima t el y 0 . 5  or l e s s .  

q .  I f  the me ter  re ad ing is be t ween 4 and 5 i n  the AUTO mode , i t  is po s s i b l e  
that there a re s ho r t ed c e l ls i n  the b a t t e ry pack and the pack mus t be 
re place d . In the event tha t a ne w ba t t e r y  pac k is no t avai l a bl e , 
po s i t i on the cha rg i ng mode swi tch to MANUAL LOW . This w i l l  not cause any 
ha rm to the sys t em or ba t t e r y .  

NOTE 

To ens u re an ac c ur a t e  read ing of ba t t e r y  vo l ta g e , 
remove ac powe r f r om t he s ta nd a rd p r ior to t a ki ng the 
measuremen t . 

r .  P lace the CIRC UIT C-iE CK s w i t c h  ( 5 ,  f i gure 2 - 1 ) on the front of  the 
s ta ndard in the BTRY V po s i t i on . The C IRC U IT C�GCK me ter ( 6 )  s hould read 
a val ue of  8 . 5  to 9 . 5 ; i f  no t ,  in s t i t u te tro ubl eshoo t ing proc e d ures in 
t ab l e  5-6 ( la s t  proc edure of the Pr e l im i na ry Se t-Up ) .  

s .  Rea p p l y  powe r to the stand ard and a l l o tv warr.1Up . 

t .  Place the C IRCU IT CHEC K swi tch to the BTRY CHG pos i t ion . 

u .  Place the BATTE RY CHARGE swi t c h  to the HANUAL LOW po s i t ion . The CIRC UIT 
CHECK me ter s hould read +0 . 2  t o  +0 . 5 ;  if  no t ,  i ns t i tute troub l e s hoo t i ng 
procedures in table  5 - 6  ( la s t  pro c e d ur e  o f  P r e l imina r y  S e t - U p ) .  

v .  Place t he BATTERY CHARGE swi tch to the r�NUAL H I GH pos i t ion . The C IRC U IT 
CHE CK met e r  should read +4 to +5 ; i f  no t ins t i t u t e  troubleshoo t i ng 
procedures in t a b l e  5-6 ( l a s t  p r o c ed ure o f  Pre l im i na ry Se t - U p ) .  

w .  P lace the BATTERY CHARGE swi t c h  to the AUTO po s i t i on . The CIRCUIT CHE C K  
me ter  s hould r e ad a p proxima t ely b e twe e n  5 t o  0 . 5 d e pe n d i ng u pon the s t a t e  
o f  charge ; however , i f  the ba t t e r y  we re cha r ged for 2 4  h o ur s , the me ter  
i nd i c a t ion s hould be  a p p r oxima t el y  0 . 5 ;  i f  no t ,  ins t i t u te trouble s ho o t i n g  
p rocedures i n  tab l e  5 - 6  ( l a s t  pro c e d ure o f  P r e l imina r y  Set-Up ) . 

4-6 . SCHEDULED PERFORMANCE TEST . To c omply w i th sched ul ed pe r fo rmance t e s t i ng , 
pr o c e e d  as fol lows : 

4 4 
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NOTE 

An ac power outlet providing 1 1 5 vol ts , 60 Hz , and 
an appropriate de power supply must be available to 
perform the fol lowing procedures . 

a .  Connect the ac line cord at the rear of the s tandard to an ac powe r 
source . 

b .  Connec t  a +22 to  +30 vol t ex ternal de power source to the A1A3J 1 
connec tor ( 8 ,  f igure 2-2 )  at the rear of the s tandard . 

NOTE 

I f  a calibrated re ference s�gnal so urce is availabl e 
wi th  an accuracy of ± s  x 1 0  1 1  or be tter , a 
vo ltage level of approximat ely  1 . 0 vo lt RMS and an 
out put  fre quenc y of 5 HHz or 1 MHz , all proced ures 
called out in this technical manual s hould be 
per formed as specified . If a cal ibrated re ference 
signal source is no t available , those procedures 
which  re quire i ts-u8e mus t be de ferred until  the 
s tandard is removed for cal ibration or unt il an 
appropriate signal so urce is obtained . The 
fol lowi ng equipment or their equivalents qualify as 
acce ptable re ference signal sources : 0-1 695A/U , 
HP-506 1A  or HP-5062C Ces ium Beam Frequency 
S tandard s ;  ano ther calibrated AN/URQ-2 3 
Frequency-Time S tandard ; or an Omega , Loran-e , or 
Verdin RF Transmiss ion . 

c .  Connec t a cal ibrated re ference si gnal so urce to the 5 MHz IN connec tor 
( 7 ,  figure 2-1 ) at the front of the standard . This precis ion signal 
is used as a pha se lock refe rence inpu t . 

d .  Connect  5 0  ohm termina tions at the 5 MHz OUT , 1 MHz OUT,  and 100 KHz OUT 
connec tors ( 1 3 ,  1 4 ,  and 1 5  f igure 2-1 ) at the fron t of the standard . 

e .  Place the BATTERY CHARGE swi tch ( 1 7 ,  figure 2-1 ) on the front of the 
s tandard to the AUTO po si tion . 

f .  Place the 1 MHz REF swi tch  ( 7 ,  figure 2-2 ) to the S INE po sit ion • 

g .  Place the SYNC MODE swi tch ( 1 0 ,  figur e 2-1 ) to the CONT pos i t ion . 

h .  Turn on the ex te rnal ac and de power so urces connec ted in steps a and b ,  
above . 

i .  Allow a 1 hour warmup period fo r the standard . 

4-5 
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j .  Perform s teps c through g of the Pre l imina ry Set up procedure in table 
2-2.  If the correct val ue is not observed on the C IRCUIT CHECK meter for 
any set ting of  the CIRCU IT CHECK switch , ins t i tu t e  troublesho o ting 
procedures in table S-7 .  

k .  Temporarily disconnect the primary frequency s tandard 5 MHz , 1 volt 
input from the 5 MHz I N  connec t or at  the front of  the s tandard . The 
UNLOCK i nd icator ( 1 1 ,  figure 2-1 ) at the front of the s tandard should be 
illuminated ; if not , ins t i tute troubleshooting procedures in table S-7 .  

1 .  Reconnec t  the primary frequency s tandard 5 MHz input to the 5 MHz IN 
connec tor .  The U NLOCK indicator should s t ill be illumi na ted ; if not ,  
ins t i tu te troubleshooting procedures in table S-7 . 

m .  Press the RESET pushbut t on swi tch ( 16 )  on the front of the s tandard . The 
UNLOCK i ndicator should be ex tinguished if the sys t em has been loc ked ; i f  
not , ins ti tute t roubleshooti ng procedures i n  table S- 7 .  

n .  Disconnec t  the primary frequency s tandard 5 MH z  inpu t from the 5 MHz IN 
connector .  

o .  Connec t  a primary frequency s tandard 1 MHz sine wave wi th an amplitude of 
at leas t 1 volt to the J 3 ,  1 MHZ/ 1  PPS IN connec tor ( 6 ,  f igure 2-2 )  at the 
rear of the s tandard . 

p .  Repeat s tep m .  

q .  Connec t  a primary fre quency s tandard 1 PPS , 1 vol t or more pul se train to 
the 1 PPS IN connec tor ( 1 2 , f igure 2-1 ) at the front of the s tandard . The 
SYNC indicator  ( 8 ) should  flash wi th an on pe riod that is longer  than the 
o f f  period ; if not , ins t i tute troubleshoo ting procedures in table 5- 7 .  

r .  Remove 5 0  ohm terminat ions and connec t  s tanda rd inputs  and outputs . 

4-7 .  BATTERY SWITCHOVER CHECK.  To perform the bat tery swi tchover check, proceed 
as follows : 

NOTE 

An ac outle t  provid ing 1 1 5 volts , 60 Hz and an 
appropriate de power supply mus t be available t o  
per form the fo llowi ng procedures . 

a .  Connect the ac l i ne cord at the rear of the s ta nda rd ( f igure 
2-2 ) to a 1 15 volt ac powe r source . 

b .  Connect a +22 vol t  to +30 volt  ex t ernal de power so ur ce to the 
A 1A3J 1 connector ( 8 , f igure 2-2 ) at the rear of the s tandard . 
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NOTE 

If a cal ibra ted refe rence signal  source is  available 
wtth an accuracy of ±5 x 1 0-1 1 or bet t e r , a 
vol tage level of approximately 1 . 0  volt RMS and an 
output  fre quency of 5 MHz or 1 MHz , all procedures 
called o ut in this t echnical manual should be 
perfo rmed as spec if ied . If a cal ibrated reference 
s ignal source is no t available , those procedures 
which requi re its-u5e mus t  be defe rred unt il the 
s tandard is removed for calibration or unt il an 
appropriate signal so urce is obtai ned . The fo llowing 
equipment or their equivalents qual ify as acceptable 
reference signal so ur ce s : 0-1 69 5A/U ,  HP-506 1A or 
HP-5062C Ces ium Beam F requency Standard s ,  ano ther 
calibrated AN/URQ-23 Frequency-Time S tandard ; or an 

.� 
Omega , Loran-e ,  o r  Verdin RF Transmis sion .  

. · 

c .  If a calibrated reference signal so urce is available , lock the s tandard 
with a 5 MHz or 1 MHz ext e rnal refe rence in accordance with the procedure 
in  the Prelimina ry Se tup , S tep  i ( 1 )  of table 2-2 . If a primary frequenc y 
is not available , go to s tep e .  

d .  Place the CIRCUIT CHECK swi tch ( 5 ,  figure 2-1 ) at the front of the 
s tandard to the MEM V pos i t i on .  The C IRCUIT CHECK meter ( 6 )  should read 
be tween 4 and 6 ;  if no t ,  ins t i tute troubleshooting procedures in table 
5- 6 .  

e .  I f  no cal ibrated re ference signal so urce i s  available , place the CIRCUIT 
CHECK swi tch to the 5 MHz pas i t ion , ins tead of the HEM V pas it ion .  The 
CIRCUIT CHECK meter  ( 6 ,  figure 2-1 )  should read +6 to +1 0 ;  if not , 
ins ti tute t roubleshooting procedures in acco rdance wi th table 5-6 .  

f .  Disconnect  the ac line cord from the 1 1 5  vol t  ac powe r  so urce . The 
C IRCUIT CHECK meter should again read between 4 and 6 ;  if not ,  ins t i tute 
t roubleshoo ting procedures in table 5-6 . 

g .  If an external source of ac power is not connected ,  proceed to s tep k ;  if  
i t  is , continue wi th step  h .  

h .  Place the CIRCUIT CHECK switch  t o  the D C  IN po sit ion . The CIRCUIT CHECK 
meter should read between 7 and 1 0 ;  if it doesn ' t ,  ins t i tute 
t roubleshooting procedures in accordance wi th table 5 -6 • 

i .  Place the C IRCUIT CHEC K swi tch to MEM V pos i t ion . 

j .  Turn off the external +22 t o  +30 volt  de po we r  so urce . The remote  alarm 
and/or s t a tus indica tor conne c t ed to the cable at the A1A3J1  connec tor 
should ind icate an alarm condi t ion ; if  not ,  ins t i tu te troubleshooting 
procedures in table 5-6 .  

k .  Wi th the CIRCUIT CHECK switch  s till  i n  the MEM V p o s i tion , observe the 
C IRCUIT CHECK meter . A val ue be tween 4 and 6 should be obse rved ; if not ,  
ins titute  troubleshooting procedures in table 5-6 .  
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4-8 . BATTERY PACK RE PLACEMENT . To replace the ba t t eries in ba t tery powe r  supply 
A3, proceed as fo l lows : 

a .  Loo sen the four knur led-head sc rews that secure the front of ba t t ery 
power supply A3 to the s tandard , using a f lat-head s crewdriver . 

b .  S l ide bat t ery power supply A3 out  of the s tandard . 

c .  Pla ce ON/ OFF swi tch S 1  ( f igure 2-3 )  to the OFF pos i t i on .  

d .  Remove and retain the 1 0  Phillips  sc rews that secure the top cover of the 
bat tery power supply.  

e .  Remove the  top cover of  the bat t ery powe r  supply .  

f .  Loosen ( do not remove)  the four Phill ips screws ( two on each s ide) that 
secure the two bracke t s  that ho ld  the bat tery pack in place . 

g .  Disconnect the bat tery pack connec tor by pulling the connec t or upward , and 
away from the pri nt ed ci rcui t boa rd . 

h .  Lift  the bat tery. pack out of the battery power supply .  

i .  Ins tall the re placement bat tery pack in the bat t ery power  supply .  

j .  Ho ld each of the brackets that hold the bat t e ry pack i n  place , i n  t urn , 
agains t the batt ery pack and tighten the as sociated Phil lips  screws to 
secure the bracket .  

k .  Plug the bat t ery pack conne ctor  int o the mating connector on the print ed 
ci rcuit boa rd .  

1 .  Ins tal l the top cover of the bat t ery po we r  supply and secure i t  wi th the 
10 Ph ill ips s c rews . 

m .  Place the ON /OFF swi tch at the rea� of bat t ery powe r  supply A3 i n  the ON 
pos i ti on .  

n .  S l ide bat t ery powe r  supply A3 i nt o  the s tandard and secure it  ,by 
tightening the four front knurled-head cap tive f as t eners . 

o .  Make ce rtain that the BATTERY CB�GE swi tch ( 1 7 ,  figure 2- 1 )  on the front 
of the s tandard is in the AUTO pos i ti on .  

p .  Recheck bat t ery af ter 2 4  hour s and repeat paragraph 4-5 . 

4-9 . PERFORMANCE VERIF ICATION TEST . Per form the tests described in the 
following sub paragraphs to verify that the s tandard is ope ra t i ng prope rly.  

a.  Test Equipment Required . Refer to table  1 - 7  for a l is t  of test  equipment 
required to pe rform the verif ica t i on tes t .  

b .  P reliminary S e tup • . Before ini tiating the ve rif icat ion tes ts , pe rform the 
followi ng s t eps : 

4-8 
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NOTE 

An ac outlet p r oviding l l 5  volts , 60 Hz and an 
ap p ro pr iate de po we r  supply mus t be available to 
per fo rm  the following proc edures . 

( 1 )  Connec t the ac line cord to a 1 1 5  vol t ac powe r  so urce . 

( 2 )  Place the BATTERY CHARGE swi tch ( 1 7 , f igure 2 -1 ) on the front of  
the standard to  the AliTO po s i tion . 

( 3 )  Turn on the 1 1 5 volt ac power source and allow at lea s t  2 4  hour s 
for warmup . 

c .  5 MHz F requency Adju s t  Range Check . Tes t  the fre quenc y and amplitude of 
the 5 MHz outputs of  the s tandard as follows : 

( 1 )  Set  a fr e quency  coun t er (Re fer to table 1 -7 )  to operate in the 
1 0  second gate mode . 

( 2 )  Us ing the fr equency coun ter , meas ure the fr equency of the out put 
at the 5 MHz , J 1  connec tor ( 3 ,  f igur e 2 -2 ) .  The frequency should 
be 5 MHz ± 0 . 1 Hz ; i f  no t ,  ins ti tute troubleshoo ting procedur e s  in 
acco rdance wi th tabl e 5 - 8 .  

( 3 )  Rec ord the fr equency read i n  ste p ( 2 )  on the In s tallation S tandard 
Summary Shee t .  

NOTE 

If a cal ibra ted r e ference s ignal source is not ava ilable , 
the COARSE ADJUST control  should no t be al tered . 

(4 ) Remove the pro tec t ive cap f r om  the C OARSE ADJUST con t rol 
( 1 , figure 2-1 ) at the fr ont of  the stand ard . 

( 5 )  Using a fla t-he ad screwdr iver , po s i t ion the COARSE ADJUST control 
fully clockwi se . 

( 6 )  Rec o rd the fr equency measured by the fr equenc y counter  wi th tha t 
se t t ing of the COARSE ADJUST  control . 

( 7 )  Position  the COARSE ADJUST control to the fully coun tercloc kwise 
� po s i t ion . 

( 8 )  Record the fr equency mea sured by the fr equency coun ter wi th that  
se t t i ng of the COARSE ADJUS T  cont rol . 

( 9 )  Re turn the COARSE ADJUS T  c ontrol to the se tt ing tha t  produces the 
reading record ed in s te p  ( 3 ) ,  above . 

( 1 0 )  Calculate the diffe r en c e  be tween the val ue s rec o rded in ste ps (6) 
a nd ( 8 ) .  If the d i f ference is more than 0 . 5  Hz , ins t i tute 
troubl e shoo ting pr o c ed ur e s  in ac cordanc e wi th table 5 -8 .  
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( 1 1 ) Dis conne c t  the fre quency counter  from the 5 MHz ', J 1  connec tor . 

( 1 2 )  Connect an RF vo l tme ter to the 5 MHz ,  J 1  conne c tor , wi th the 
connector termina ted in 5 0  ohms . The signal level read on the RF 
vol tme ter shall be greater than 1 . 0  volt rms ; if not , ins ti tute· 
troubleshoo ting procedures in ac cordance wi th table 5-8 . 

( 1 3 )  Re place pro tect ive cap upon complet ion of procedure . 

d .  1 MHz Output Te s t .  Test  the fre quency and amplitude of the 1 MHz outputs 
of the s tandard as fol lows : 

( 1 )  Set  a freque ncy counter  ( re fe r  to table 1 -7 )  to  operate in the 
1 0  second gate mode . 

( 2 )  Using a frequency count er ,  measure the fre quency of the output at 
the 1 MHz ,  J2  conne c tor ( 2 ,  f igure 2 -2 )  at the rear of the 
s tandard . The frequency read shall be 1 MHz ± 0 . 1 Hz ; if  no t ,  
ins ti tute trouble s ho o t i ng proc edures in acco rdance with table  5-8 . 

( 3 ) Di sconne c t  the frequency counter  from the 1 MHz , J2 connector . 

(4) Connect an RF vol tmeter to the 1 NHz ,  J3  conne c to r ,  wi th 
the connec to r  te rminated in 50 o hms . The signal  level read on the 
RF voltmeter shall be greater than 1 . 0 vo lt rms ; if no t ,  ins t i tute 
troubleshoo ting pro ced ure s in acco rdance wi th table 5 - 8 .  

e .  1 0 0  KH z Squarewave Output Tes t .  Tes t  the frequency and ampli tude of the 
1 00 KHz out puts of  the standard as follows : 

( 1 ) Us ing a frequency counter , measure the frequenc y of the output at 
the 100 KHz , J3  c onnec tor ( 1 , f igure 2 -2 ) .  The frequency shall be 
1 00 KHz ± 0 . 1  Hz . 

( 2 )  Di sconnec t  the fre quency coun t e r  from the 1 00 KHz , J3 connec tor . 

( 3 )  Connect an oscillo sco pe to the 100 Kliz , J 3  connec tor with the 
connec tor termina ted in 50 ohms . The signal level observed on the 
oscillosco pe shall be grea ter than 1 . 0 vo lt peak-to-peak ; the 
waveform ob served shall be a square wave wi th no oversho o t s  or 
undershoots greater than 1 0  percent of peak- to- peak amplitude ; the 
pos i tive hal f  cycles wi thin ± 10 p ercent . If no t ,  ins ti tute 
troubleshoot i ng procedures d e s c r ibed in tab l e  5-8 . 

f .  1 PPS Outpu t  Te s t .  Test the fre quency and waveshape of the 1 PPS outputs 
of the s tandard as follows : 

4 - io  

( 1 )  Connec t an oscillo scope to the J 1  1 PPS OUT connec tor ( 4 ,  figure 2-2 ) 
at the rear of the s tandard wi th the connec tor termina t ed i n  5 0  ohms . 

( 2 ) Observe tha t the wave form which  appears on the oscillosc o pe has 
the fol lowi ng cha rac t eris t ics ; if no t ,  ins ti tute trouble s hoo ting 
procedures de scribed in tab le 5 -8 . 
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(a ) Rep e t i t ion ra te • 1 PP S 

( b )  Pul se wid t h = 2 0  microseconds ± 1 . 0  microsecond 

( c )  Ampli tude = 4 . 7  vol ts peak-to- peak ± 10%  

(d )  Rise time = less  than 10  nanoseconds 

g .  1 MPPS Output Te s t .  Tes t the charac ter i s t i c s  of the 1 MPPS outputs of 
t�e s tandard as follows : 

( 1 )  Conne c t  an oscilloscope to the J 2 , 1 MPP S OUT connec tor ( 5 ,  
f igure 2-2 ) with the connec tor termina t ed i n  5 0  ohms . 

( 2 )  Observe tha t the waveform that appears  on the oscillo s c o pe has the 
following charac t e r i s t ics ; if not , ins t i tute troubleshooti ng 
procedures de scr ibed in table 5-8 . 

( a ) Repet i t i o n  = 1 MP PS 

( b ) Pulse wi d th = 0 . 8 microsecond 

( c ) 3 . 4  vo l ts peak-to-peak ( 1 . 2  vo l ts rm s )  into  100 0 ohms 

( d ) Disconnec t 5 MHz input 

h .  1 PPS Synchronizat ion Te s t .  Test the sync hronizat ion of the s tandard 
w it h  an ex ternally  appl ied 1 PP S synchroni zing input as  fo llows : 

NOTE 

I f  a ca l ibrated re ference si gnal source is available 
wi th an ac curac y of  ±5 x 1 0-1 1 or be t t e r , a 
vol tage level of approxima t el y  1 . 0  volt RMS and an 
output fre quenc y of 5 MHz or 1 MHz , all procedures 
called out in this technical manual should be 
per fo rmed as spec i f ied . If a calibrated reference 
s ignal source is no t ava ilable , those procedures which 
require its  us e mus t be de ferred unt i l  the s tandard is 
removed for cal ibra t i on or unt il an ap pro priate s ignal 
source is ob tained . The following equipment or the ir  
equivalents qualify as  acce p t able re fe rence s ignal 
sources : 0-1 6 9 5A/ U , HP-506 1A or HP-506 2 C  Cesium Beam 
Frequency S tandards ; ano ther calibra t ed AN/ URQ-23 -
F re quenc y-Time S tandard ; or  an Omega , Loran-e , or 
Verdin RF Transmis s i on . 

( 1 )  Ad j us t  the app ro pria te cal ibrated reference signa l  source fo r 
1 PPS , 1 volt peak- to-peak ( or mor e )  ampli tude , 5 microseconds ( or 
more ) pulse wid th , and 1 00 nano second s ri se  time . 

( 2 )  Conne ct the cal ibra t ed refe rence s i gnal source out put to the 
1 PP S IN connector  ( 1 2 ,  figure 2-1 ) at the front of the s tandard . 

( 3 )  Place the SYNC MO DE swi tch ( 10 )  to the CONT pos i t ion . 

4-1 1  
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( 4 )  Observe the SYNC ind ica tor  ( 8 )  to ensure tha t it flashes wi th a 
longer on t ime t�an off t ime ; if no t ,  ins t i tute troubleshooting 
procedures in table 5-8 . 

( 5 )  Conne c t  one channel of a dual trace oscillo scope ( See table 1 -7 )  
to the output of the frequency source and the other channel to the 

. 1 PPS OUT connec tor at the front of the standard . There should be 
less than 200 nano seconds delay be tween the lat ter channel 
waveform and the former channel waveform ; i f  no t ,  ins t i tute 
t roubleshooting procedures described in t ab l e  5-8 . 

i .  Phase Lock Character i s tics  Tes t .  Test  the varied phase locking 
charac teri s t ics of the s tandard l i s t ed below : 

follows : 

4-12 

( 1 )  5 MHz Phase  Lock Tes t .  Per form the 5 MHz phase  loc ki ng 
charac teris t ics test  as follows : 

( a )  P lace the TIME CONSTANT switch ( 2 ,  figure 2 - 1 ) on the front 
of the s tandard in the SHORT pos i t ion . 

( b ) Connec t  the 5 MHz output from the cal ibrated re ference signal 
source , of 1 vo lt peak-to-peak ( or mor e )  to the 5 MHz IN 
connec tor ( 1 6 )  at  the front of the s tandard . Allow 
sufficient time for the s ys t em to  loc k .  ( Reference t able 
2-2 , step  i . )  

( c )  Place the CIRCUIT CHE CK switch ( 5 )  at the front of the 
s tandard to the LOCK I ND ICATOR posi tion . The C IRCUIT CHECK 
me ter ( 6 )  should ind icate 0 and the UNLOCK ind ica tor ( 1 1 ) 
should be ext i nguished followi ng the pres s i ng of the RESET 
pushbut ton ( 1 6 ) ; if either ind icat ion is incorrec t ,  ad j us t  
the freque ncy i n  accordance wi th Preliminary S e tup 
instructions in step  i ,  ( procedures 1 through  9 )  in 
table 2 - 2 .  Remove the 5 MHz signal source connection .  

( 2 )  1 MHz Phase Lock Tes t .  Per form the l MHz phase locki ng tes t as 

( a )  Place the TIME CON STANT swi tch ( 2 ,  figure 2 - 1 ) on the front 
of the standard in the SHORT pos ition.  

( b )  Conne c t  the l MHz output from the calibrated re ference signal 
source at an amplitude of l volt peak-to-peak ( or more ) ,  to the 
1 MHz / 1  PP S IN connector , J3 , ( 6 ,  figure 2 -2 ) with the 5 MHz 
output disconne c t ed .  

( c ) Place the C IRCUIT CHECK switch ( 5 ,  figure 2-1 ) at the front 
of the s tandard to the L OCK IND ICATOR pos i t i on . The C IRCU IT 
CHECK meter ( 6 )  should ind icate 0 and the UNLOCK i ndicator  
( 1 1 )  s hould be ex t i nguished following the pres s i ng of  the 
RESET pushbut ton ( 1 6 ) ;  if ei ther ind icat ion is incorrec t ,  
ad just the frequency in accordance wi th the Preliminary 
Setup ins t r uc tions in s t e p  i ,  ( procedures 1 through 9 )  in 
t able  2-2 .  
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( 3 )  UNLOCK Indica tor  Tes t .  Perform the UNLOCK ind ica t o r  tes t as 
fo l lows : 

( a )  The unlock indica t o r  tes t has actual ly been pe r fo rmed by 
accompl ishment of the procedures called out in parag raphs 
4-9 , i ,  ( 1 )  and (2) . Assuming tha t the UNLOCK i nd icat o r  is 
extinguished af t er pres s ing the RE SET pus hbut ton , as 
s pe cif ied in s te p  ( c )  above , no further tes ting is requi red . 
If the UNLOC K indica tor remains illumi nat ed , perform s t eps 
( b ) and ( c ) . 

( b ) If  the phase lock loo p  remai ns locked as indica t ed by the 
illuminated UNL OC K  ind icator , ins t i tute troubleshooting 
p rocedures in table  5 - 8 .  

( c )  Dis conne c t  the 5 MHz o r  the 1 MH z  cal ibra t ed ref e rence s ignal 
sour ce and observe the U NLOCK indicator . It should be 
i llumina t ed ; if no t , ins titute troub lesho o t i ng procedures in 
table 5-8. 

( d )  Observe the C IRCUIT CHECK met e r .  In the LOCK p o s i t i on , the 
meter read i ng should be betwee n  +6 and +9 ; if not ,  ins ti tute 
troubleshooting procedures in table 5 - 8 .  

( 4 )  Memory Ope rat i on Test . Perform the memory o pe ra t i on t est  as  
fo llows : 

( a )  Apply  the 5MHz outpu t of a pr ima ry fre quenc y s tandard to the 
5 MHz IN connec tor ( 7 , figure 2-1 ) at the fr ont of the 
s t andard . 

( b ) Place the C �RCU IT CHECK swi tch ( 5 )  to  the LOCK IND ICATOR 
pos i t i on .  

( c )  Ob serve the CIRCU IT CHECK meter  ( 6 ) .  I f  i t  i s  no t f ixed at 
the 0 value , ad just  the COARSE ADJUST control ( 1 )  with a 
flat-head screwdriver to stop  the sweeping of the met e r  at 
o. 

( d )  Place the C IRCU IT CHECK swi tch MEM V p o s it ion . 

( e )  Obse rve the C IRCUIT CHECK meter ( 6 ) . If it is not reading 
+5 , ad jus t the COARSE ADJUST control to achieve that 
reading . 

( f ) Disconne c t  the primary fre quency s tandard 5 MHz fr om the 
s tandard .  

( g ) Observe  the C IRCUIT CHECK met er . The reading should b e  +5 ;  
if not , ins t i tute troublesho o t i ng procedures in table 5-8.  

j .  Ext ernal De  P owe r Operat ion Te s t .  If external de  is  applied , pe rform the 
de power o peration t es t  as fol lows : 

4- 1 3  
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( 1 )  Remove ac power from the s tandard . 

( 2) Repeat the performance verif ication tests s pec ifi ed i n  4-9,  s t eps 
a throug h  i. If the re qui red results cannot be obtained , ins ti

'
tute troubleshoot ing 

procedures in table 5-8. 

( 3 )  Reconnec t  ac power upon completion of tes t and al low for wa rmup 
unless s t ep k is to be performed immediat ely following . 

- 1 4  

k.  Bat tery Operation Test . Perform the bat t ery tes t as fo llows : 

( 1 )  Disconnect the ac line cord from the ac power source . 

( 2) Disconnec t  the ex ternal de power so urce from A 1A3J 1 ; ( 8 ,  figure 
2-2) at the rear of the s tandard . 

( 3 )  Repeat the performance ve rif ication tes ts  in subpa rag raphs a 
through i .  If the requi red resul ts cannot be obtained ,  ins t i tute  
troubleshooting procedures in  table 5-8.  
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CHAPTER 5 

TROUBLESHOOT ING 

5 - 1 . INTRODUCTION . Thi s chapter  con ta ins in s t r uc tions fo r procedures  tha t can 
be used to i s olate faul t s  in the o perat ion of the s tandard to a de fec t i ve module 
and , when appl icable , major  as s embly in a module . Reference data and 
trouble shoot ing d iagrams are provided as are procedures for the per fo rmance of  
the se fault isolation ac tions . Wherever po ssible , faul t isolation procedures  are 
per f o rmed using front panel controls and ind ica tors as a s tarting po int for 
trouble  locali za t ion . 

NOTE 

When performing trouble s hoo ting procedures , it is advi sable 
to  kee p  the standard connec ted to an ex ternal ac or de power 
so urce while re plac ing power s up ply A2 or battery power 
supp l y  AJ .  I f  assembl i e s  in r f  osc illator A 1  a re being 
re placed , r e in s tall rf o sc illa tor A 1  in the s tandard as soon 
as the assembl y re plac ement procedure has been completed . 

5-2 . TROUBLESHOOT ING INDEX.  Table  5 - l  prov ides a l i s t ing of re ference s 
to procedure paragraphs and diagrams in thi s technical manual tha t can 
be used to troubl eshoot the s tandard when a s peci f ic func tion ( o utput si gnal ) 
is de fe c t ive . 

Tab l e  5 - l . Troubl eshoo ting Index 

Trouble- Trouble- Func t ional Al ignmen t /  
Func tional sho o t ing shoo ting De sc ri ption Ad j us tment 

Area Table Diag ram Paragraph Paragraph 

5 MHz out put 5-6 5 - 1  3-3a ( 1 )  and ( 5 )  2-4b 

1 MHz out put 5-6 5 - l  3 -3a ( 5 )  -

100  KHz out put 5-6 5 - 1  3-3a ( 5 )  -

1 P P S  o ut put 5-7 5 -2 3 -3a ( 4 ) ( a )  -

1 MPPS o ut put 5-8 5-2 3-3a ( 4 ) ( c ) -

Sync hroni zat ion 5-7 5 -2 3 -2d -

Pha se lock input 5-6 5 - 1  3-2b  -

Al a rm func tions 5-8 5 -4 ( s he e t  2 o f  3 )  3 -2f and 3 -3a ( 3 )  -

5-1  
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5-3 . RELAY AND LAMP INDEXES .  Table 5-2 · i s  an index of the relays in the s tandard 
and table 5-3 is an index of the lamps in the s tanda rd . 

5-4 . PROTECTIVE DEVICE INDEX. Table 5-4 p rov ides a lis t  of the fuses  in the 
s tandard . 

5-5 .  MAINTENANCE TURN-QN PROCEDURE . Table 5-5  is a maint enance turn-on procedur e  
that des cribes the ene rg i z i ng o f  the s tandard from the fully de-energized condition 
to  full ope ra t i on . 

Table 5-2 . Relay Index 

Reference Funct ional Ene rg i z i ng Troubleshooting 
Des igna t ion Name Vo ltage Diag ram (Fig . No . )  

AlA2A l Kl Loop t ime cons tant relay + 1 5V de 5-3 

AlA3A3Kl Ex ternal de ope ra tion relay +2 2V de 5-4 

Table 5-3.  Lamp Index 

Ref e rence Functional Energizing Troubleshooting 
Des ignation Name Vo ltage Diag ram ( F ig .  No . )  

A lA6DS l AC ( LED ) indicator +2 2V de 5-7 '  5 - 1 2  

A1A4DS 1  UNLOCK (LE D )  indica tor +5V de 5-5 

AlA4DS 2 SYNC ( LE D )  indica tor  +5V de 5-5 

Table 5-4. Protect ive Device Index 

Front 
Re ference Pane l  Ra ting Ci rcui t Troubleshooting 

Designati on Mar ki ng Vol ts Amps Protected Diagram ( F ig .  No . )  

A2F l 0 . 5 SLO BLO 250 0 . 5  Ac powe r  supply 5-8 

A3F l* - 250 3 Battery power 5-9 
supply 

A3F2* - 250 3 Battery power 5-9 
supply 

*A3F l a nd A3F2 a re mount ed at rear of bat tery power supply A 3 .  Battery 
powe r supply  A3 mus t  be dis as s embled for acce s s  to thes e  fuses . 

5-2 
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Table 5-5 . Maint enance Turn-On Procedure 

Procedure 

1 .  Place BATTERY CHARGE swi tch 
to AUTO at front of standard . 

2 .  Place !MHZ REF swi tch to S INE 
at rear of standard . 

3 .  Place SYNC MODE swi tch to 
SYNC at front of s tandard . 

4 .  Connec t  ac line cord to 1 1 5V 
ac power source . 

5 .  Connect ex ternal de source 
to AlA3J l connector at rear 
of standard . 

6 .  Remove bat t ery power supply 
A3 and place ON /OFF swi tch 
on rear of that module to 
ON po sition.  Re-ins tall 
the module . 

7 .  Place battery charg e swi tch 
at front panel from AUTO to 
MANUAL LOW po s i ti on .  

8. Place battery charge swi tch 
at front panel from MANUAL 
L� to MANUAL HIGH 
po s i t i on .  

Normal Results 

AC ind icator is 
illuminat ed . 

C IRCUIT CHECK meter 
reads between 7 and 
1 0  wi th CIRCUIT CHECK 
swi tch in DC IN 
po s i t i on .  

C IRCUIT CHEC K meter 
read s between 6 and 
1 0  with C IRCUIT CHECK 
swi tch in BTRY V 
pos i t i on .  Place 
CIRCUIT CHECK swi tch 
to BTRY CHG pos i t i on .  
Me ter reading sho uld 
be between 0 . 5 and 5 .  

CIRCUIT CHECK 
meter should read 
be tween 0 . 2  and 0 . 5 .  

C IRCUIT CHECK 
meter should read 
from 4 to 5 .  

If Resul ts are Abnormal 

Replace powe r  supply 
A2 . 

Replace powe r  con
ve rter AlA3 . 

Check for defec tive 
bat tery powe r  supply 
A3 or battery cha rger 
A2A l PC card ( ins ide 
A2 module ) .  Re place 
defective module 
or PC card . 

Check defec tive 
battery charger A2A l 
PC card ( ins ide A2 
module ) .  Replace 
defective module or 
PC card . 

Check defective 
bat tery charger A2Al 
PC card ( ins ide A2 
module ) .  Replace 
defec tive module o r  
PC card . 

5-3 



5-6 • . TROUBLESHOOTING PROCEDURE S . Equipment faul ts may .become evident during the 
performance o f  Prelimi nary Se tup procedures in table 2-2,  the Scheduled Per fo rmanc e 
tes t  in pa rag raph 4-6 , or the Perfo rmance Ve ri f icati on Te s t  in pa ragraph 4-9.  When 
a fault symp tom is obs e rved , the troubleshooting data re fe renced in paragraphs 5-2 , 
5-3 , and 5-4 ; t roubleshooting diagrams referenced in parag ra ph 5- 7 ,  the fault  logic 
d iag rams in f ig ures 5- l and 5-2 ; or troubleshoo ting charts in tables 5-6 , 5-7 and 
5-8 can be used as aid s in locating the source of the trouble . When using tables 
5-6 , 5-7 and S-8 ,  find the symp t om description that has been obse rved during the 
Prelimina ry Setup , Scheduled Pe r fo rmance , or Performance Veri f ication Tes t  in the 
Trouble column . The mos t  probable cause of trouble and the remedy a re l i s t ed in the 
applicable columns . When re placement procedures  are cal led fo r ,  refer  to the 
applicable subpa rag raph in paragraphs 6-5 through 6- 1 2 .  

Procedure 

Prelimina ry 
S etup 

5-4 

Table 5 - 6 .  Troubleshooting 

Trouble 

CIRCUIT CHECK met e r  does not 
read from +6 to + 1 0  with 
C IRCUIT CHECK swi t c h  in REF 
INPUT SMHZ or !MHZ pos i t i on 
( table 2-2 , step f ) . 

C IRCUIT CHECK does not read 
from +6 to + 1 0  wi th C IRCUIT 
CHECK swi tch in 100KHZ 
pos i t ion ( table 2-2 , 
s t ep f) . 

C IRCU IT CHEC K meter does not 
read from +6 to +10 with 
C IRCU IT CHEC K swi tch in !MHZ 
po s i tion ( table 2-2 , 
s t ep f ) . 

C IRCUIT CHECK met er does not 
read from +6 to + 1 0  with 
C IRCUIT CHECK switch in SMHZ 
pos i t ion ( table 2-2 , 
s t e p  f ) . 

C IRCU IT CHECK met e r  does no t 
read from + 1  to +9 wi th 
s tandard phase loc ked or 
either 0 or 10 with s tandar d  
no t locked and C IRCUIT CHECK 
swi tch in MEM V pos i t i on 
( table 2-2 , step f ) . 

Probable Cause 

Defective AlA4 
assembly 

De fec tive AlA! 
or A lAS assembly 

De fective A lAS 
as s embly 

Defec tive AlAS 
assembly 

De fec tive AlA4 
assembly 

Remedy 

Replace AlA4 

Check for 
reading be tween 
+6 and +1 0 on 
C IRCUIT CHECK 
meter  wi th swi tch 
in lMHz and SMHZ 
po sitions . If 
observed , replace 
AlAS ; i f  no t , 
replace AlA! . 

Re place AlAS . 

Replace AlAS . 

Re place AlA4 . 



Procedure 

Preliminary 
Se tup 
( Conti nued ) 
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Table 5-6 . Troubleshooting (Continued ) 

Trouble 

CIRCUIT CHECK met er does no t 
read f ixed 0 value with 
standard phas e locked and 
C IRCUIT CHEC K swi tch in LOCK 
INDICATOR po s ition ( table 
2-2, step f ) . 

C IRCUIT CHECK meter does not 
read from +6 to +9 with no 
phas e lock re ference input 
applied and C IRCUIT CHECK 
swi tch in LOCK IND ICATOR 
posi tion ( table 2-2 , 
s t ep f) . 

C IRCUIT CHECK meter does not 
read from +4 to  + 1 0  with 
CIRCUIT CHECK swi tch in 
OUTER OVEN po s ition 
( table 2-2 , step f) . 

C IRCUIT CHECK met e r  doe s  not 
read from +6 to + 1 0  with 
CIRCUIT CHECK swi tch in 
INNER OVEN po s i tion 
( table 2-2 , step f) . 

C IRCUIT CHE CK meter does not 
read from +7 to + 1 0  with 
CIRCU IT CHECK swi t ch in DC 
IN po sition . ( See note be low 
and table 2-2 , step f . )  

NOTE 

The 7 to 1 0  volt reading 
applies only if ex ternal 
de is connected ; if not , 
r ead ing wi ll be 0 .  

C IRCUIT CHECK met e r  does no t 
read from +2 t o  +4 with 
CIRCUIT CHECK switch in 
REG V pos i t i on ( table 2-2 , 
s t ep f) . 

Probable Cause 

Ad jus tment 
requi red or 
defective A1A4 
assembly 

Defective A1A4 
assembly 

De fec tive AlA1 
ass embly 

De fective AlA! 
assembly 

De fec tive AlA3 
assembly 

Defec tive A1A3 
assembly 

Remedy 

Ad jus t  in 
accordance with 
paragraph 2-4 b ;  
if trouble 
pe rsis ts , replace 
A 1A4.  

Replace AlA4 . 

Replace A!A l .  

Replace AlA ! .  

Replace AlA3 . 

Replace AlA3 . 

5-5 
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Ta ble 5 - 6 .  Troubleshoo ting (Continued ) · 

Procedure Trouble Pro bable Cause Remedy 

Prelimina ry 
Setup 
( Conti nued ) 

CIRCUIT CHECK met e r  doe s  no t 
read from +6 t o  + 1 0  with 
C IRCUIT CHECK swi tch in 

Bat t ery pack  in 
A3 d ischa rged , 
or  defective A3 
module 

No bat t ery 
volt age readi ng : 
a )  ON /OFF  swi tch 

at A3  is 
defective . 
Replace A3 . 

5-6 

BTRY V pos i ti on .  
( table 2-2 , step f) . 

NOTE 

When ac power is applied 
t o  the standard , a 
measurement of the 
ba t t e ry vol tage wil l  be 
a combination of batt ery 
vol tage and ba t t ery 
cha rgi ng vo l tage . To 
read only the ba tte ry  
vol tage under load 
condit ions dis connec t  
the ac power to the 
st andard . The C IRCUIT 
CHECK meter should read 
between +6 and +10 . 

C IRCUIT CHECK meter doe s  no t 
read correct val ue for any 
set ting of BATTERY CHARGE 
swi tch wi th C IRCUIT CHECK 
swi tch in BTRY CHG posit i on . 
( Table 2-2,  s t ep f ;  
paragraph 4-5 , steps u ,  v 
and w and note below . )  

NOTE 

Defective A2A 1 
as s embly 

' 

b )  Fuses ins ide 
A3 (Ref . Fig . 
5-9 ) a re 
blown . 

Re place fuses . 
If bat t ery 
voltage reads 
low, al low 
battery to  
recharge in 
accordance with  
paragraph 4-5 . 

Replace A2A l  
or A 2  module . 

The batt ery module can be cha rged in three different modes as 
fo llows : 

( 1 )  AUTO mode - This is a cons tant vo l t age charge .  Charg ing 
current is high when the batt e ry voltage is low or in a 
discharg ed stat e .  Charge current is low when ba t t ery 
voltage is  high , or  the battery is nearly fully charged . 
The CIRCUIT CHECK met e r  reading is therefore dependent on 
the state of the ba t te ry ' s  cond i t i on and will read 
between 0 . 2  and 5 . 0 .  However , if the bat tery has been 
cha rged for more than 24 hours and the meter s t ill read s 
high ( 4  to  5 ) ,  there are two pro bable causes : ( a )  bad 
battery pack ,  re place wi th a new chargi ng card A2A l . ( b )  
bad charging ci rcuit ca rd A2A l ,  re place wi th a new 
cha rging ca rd A2A l .  
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NOTE ( Continued ) 

( 2 )  MANUAL LOW Mod e  - This is a cons tant current cha rge at a 
ra te  of approximately 7 0  ma , indepe ndent of batt ery 
vol t age . For a fully cha rged battery�  this mode will kee p  
the bat t ery trickle-charged wi thout lo s ing its capacity.  
This pos it ion is  safe ; even if the bat tery pack has bad o r  
sho rt ed ce lls , it will  no t be damaged further . 

( 3 )  MANUAL HIGH Mode  - This is al so a cons tant current cha rge 
at a ra te  of approximately 650 ma , inde pendent of bat tery 
voltage . This pos i t i on is capable of cha rging a fully 
discharged bat t ery pack  in 1 6  ho ur s .  It  mus t  then be 
swi tched to the MANUAL LOW mode . CAUTION : I f  left  in the 
MANUAL HIGH mode , the ba t tery pack will over charge and 
damage may resul t .  

Procedure 

S cheduled 
Per f o rmance 
Tes t  

Table 5- 7 .  Troubleshooting 

Trouble 

UNLOCK i ndicator  is not 
illuminated when 5 MHz phase 
lock refe rence inpu t is 
disconne c t ed .  ( Parag raph 
4- 6 ,  step k . ) 

UNLOCK i ndicator is 
extinguished when 5 MHz 
phase lock ref erence 
input is re connec ted , but 
RESET pus hbutton is not 
pressed . ( Paragraph 4-6 , 
s t ep 1 . )  

UNLOCK i ndicator  is no t 
exti nguished when RE SET 
pushbut ton is pressed wi th 
5 MHz phase lock refe rence 
input connec ted and phase  
lock system is locked . 
( Pa ragraph 4-6 , step m. ) 

SYNC indicator  doe s  not 
flash wi th longer on than 
off  duty  cycle when 1 PPS 
synchroni zing input is 
c onne cted . (Paragraph 4-6 , 
s t ep q . )  

Probable Cause 

De fective UNLOCK 
indicator o r  
A lA4 a s s embly 

Defec tive AlA4 
assembly 

De fec tive RESET 
pushbut ton 
or  AlA4 
assembly 

De fective SYNC 
indicator or  
A lA4 a s s embly 

Remedy 

Replace UNLOCK 
indicator ; if 
trouble pe rsists , 
rep lace A lA 4 .  

Re place A lA4 . 

Check continui ty 
of RESET push
button . Replace 
if defect ive ; i f  
good , re place 
A lA4.  

Replace SYNC 
indicator if i t  
does not light 
at all ; replace 
A lA4 if duty 
cycle is wrong . 

5-7  
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Table  S-8.  Troubleshooting 

Procedure 

Pe r fo rmance 
Ve rificat i on 
Tes t 

Ala rm 
Func t ion 

S-8 

Trouble 

Incorrect  resul ts observ ed 
in per formance o f  S MHz 
output tes t .  

NOTE 

Re fer  to paragraph 4-9 
f or associated procedures 

Incorr e c t  resul ts observ ed 
in per f o rmance o f  1 MHz 
output tes t .  

Incorr e c t  resul ts observed 
in per formance of 100 KHz 
squa rewave output tes t .  

Incorrec t  resul ts observ ed 
in per formance o f  1 PPS 
output tes t .  

Incorr e c t  resul ts observ ed 
in per formance o f  1 MPPS 
output tes t .  

Incorrect  results observed 
in per formance o f  1 PPS 
synchroni zation tes t .  

Incorrect  results observed 
in per formance of phase lock 
characteris tics tes t .  

Incorrec t  resul ts observed 
in pe r formance of exte rnal 
de powe r ope ration tes t .  

Incorrect  resul ts observ ed 
in pe r formance of battery 
ope ration tes t .  

When ac power is applied , 
relay AlA3A3Kl energ ize s . 

When ac power is 
d is conne c ted , re lay 
de-ene rgizes . 

Probable Cause  

De fective AlA2 , 
AlA l ,  or AlAS 
as s embly 

Defective AlAS 
assembly 

De fective AlAS 
assembly 

De fective AlA4 
assembly 

Defective AlA4 
assembly 

De fec tive AlA4 
assembly 

De fec tive AlA4 
assembly 

De fective AlA3 
ass embly 

De fective bat tery 
pack,  A3 module , 
or  A2A l a s s embly 

Bad relay 

Bad relay 

Remedy 

Replace AlAS ; i f  
t rouble pe rs is ts , 
replace AlAl , and 
then, if s t ill 
necessa ry ,  AlA2 . 

Replace AlAS . 

Replace AlAS . 

Replace AlA4 . 

Replace AlA4 . 

Replace AlA4 . 

Replace AlA4 . 

Replace AlA3 . 

Check and 
replace battery 
pack if 
defective ; if  
not , re place A3 
or A2A l .  

Replace AlA3 
assembly .  

Replace AlA3 
ass embly .  
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5- 7 .  DIAGRAMS . Figure.s 5-1  and 5-2 a re faul t log ic diagrams to be used as aid s  in 
troubleshooting the s tandard . F igures 5-3 through 5- 1 2  are schematic diagramS of 
the modules and the i r  as semblies . These schematic diagrams are furnished fo r 
reference purposes , only.  This technical manual covers organizati onal level 
maintenance only. Re pai rs beyond module replacement are not described . 
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C H E C K  F O R  

I S  5MHZ TROU B L E  I N  

OUTPUT 
NO . AI A5 OR AlAI 

AVA I L AB L E ?  
( R E F.  TAB L E  5-6) 

Y E S  

It 

C H E C K  F O R  
I S  I MHZ 

NO T R O U B L E  I N  
OUTPUT .. 

AVA I L A B L E ?  
A I A 5  

( R E F.  TABLE 5 - 6)  

• 
Y E S  

N O  

It 

C H E C K  F O R 
I S 1 0 0 K H Z  

N O  T RO U B L E  I N  . · OU T P U T  
A I A 5  

AVA I L A B L E ? 
( R E F.  TA B L E  5 - 6) 

Y E S  . S T A N D A R D  
O K  

Figure.  5- l .  Analog Signal Faul t Log ic Diagram 
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C H E C K  F O R  
I S  I M P P S  

N O  
I S  5 M HZ TROUB L E  I N  

O U T PUT - N O  
A I A5 OR A l AS .. O U T P U T  ... 

AVA I L A BL E ?  AVA I L A B L E ? .- ( R EF. TAB L E  5 - 6) 

Y E S  Y E S  

,. , 

IS I PPS 
C H E C K  F O R  

OUTPUT 
N O  T R OUB L E  I N  

AVA I L A B L E ?  
A I A 4 

• ( RE F.  TA B LE 5-6)  

Y E S  

u 

C H E C K FOR 

S TA N D A R D  - TROUB LE I N  
OK 

.. 
A I A 4  

( R EF. TAB L E  5 - 6 ) 

:: 

Figure 5-2 . Digi tal Signal Faul t Logic D iagram 
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NOTES : 
A. UNLE!:>!:> OTHERWI!:>E SPEC I F IED 

I .  ALL RE51S TOR VALUE!:> ARE IN OHM!:>. 
2. ALL CAPAC ITORS ARE IN UF. 
3. ALL I NDUCTORS ARE IN UH. 
4 ALL FETS < 2 N 4 4 16 A > A R £  C AS E  G ND. 
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M A Y  B E  SHOWN. 
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ASSE MBLY PREFIX DESIGNATION 
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CHAPTER 6 

CORRECTIVE MAINTENANCE 

6- 1 .  INTRODUCTION . Thi s chapter contains information de scribing al ignment and 
adjus tment procedures and the s teps ne ces sary to remove and reins tall all 
repa i rable modules and ass embl ie s  tha t can be accomplished by organi zational 
maintenance level pe r s onnel . The chap ter is divid ed i n to two s e c t i ons . Sect ion I 
contains ins tructions fo r the pe r fo rmance of al ignment and ad j us tment procedures . 
Sec t i on I I  contains ins truc t i ons for re pair of the s tandard . 

Section I .  ADJUSTMENTS AND ALIGH!.1ENTS 

6- 2 .  GENERAL . · If a cal ibra t ed refe rence s ignal source is available with an 
accuracy of ± 5 x 1 0- l l or be t t er , a vo l tage level of appr oximately 1 . 0 volt  
rms and an ou tput f requency of  5 MHz or  1 MHz ,  all  corre c t ive mai ntenance mus t  be  
performed as  specif ied . If  a cal ibrat ed re fe rence signal so urce is not  available , 
those procedures which requi re i ts use mus t be defe rred unt il the s t anda rd is 
removed for cal ibrat i on or unt i l  an appropriate  signal so urce is obtained . The 
fol lowing equipment or their equivalents qual ify as acce p t able refe rence s i gna l 
source s : 0-1 695A/ U ,  HP-5 0 6 1A or HP-5062C Ces ium Beam F requency Standard s ;  another 
calibrated AN /URQ -23 F requency-Time Standard ; or an Omega , Loran-e , or Ve rdin RF 
Transmi ss ion . Ad jus tmen t s  and al ignment s re qui red fo r the corre c t ive maint enance 
of the s tandard are d etailed in parag raph 6-3 . 

6- 3 .  PROCEDURE S . The only ad jus tment and al ignment pr o cedures requi red fo r the 
s tandard are tho se that e s t ablish the bas ic frequency of the s t andard outputs . 
Tho se procedures invo lve the ad jus tment of the COARSE and FINE ADJUST cont rols  on 
the front of the s tandard . Al though lo cated o n  5MHz o s c illator AlA ! ,  both contro l s  
are acce s s ible  through ho les in front panel A lA6 when pro t ective caps are removed . 
The procedure for the adjus tment of the COARSE and F INE ADJUST controls is  
des cribed in  sub pa ragra ph 2 -4 b .  

Se c tion II . RE PAIR  

6-4 .  GENERAL . Repair procedu res for the s tandard at  the organi zational 
maint enance level are con fined to the re placement of mo dules  and as s emblies that 
have been ident if i ed as de fec t ive duri ng trouble sho o t i ng .  The fo llowi ng  pa ragraphs 
contain ins truc ti ons fo r the disas s embly and rea s s embl y of the modules and fo r the 
removal and reins tallation of the as s emblies . 

6- 5 .  DISASS EMBLY OF STANDARD . Pe rform the procedures  contained in each of the 
f o l lowing subpa ragraphs to d is a s s emble the s tandard to remove each appl icable 
module . Table 6 - 1  l i s t s  the too l s ,  mat eria l s  and equipment requi red fo r corre c tive 
maintenance . 

6- 1 
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Tab!� 6 - 1 . Equipment Required for Corrective Maint enance 

Equipment* Description 

C l o th , Lint-free NSN-7920-205-34 5 3  

Fiber Brush Soft , Non-metallic 

Vacuum Cleaner Any model wi th non-metallic  
no z z le 

Flat-head Screwdriver 8-inch Excelite  No . R3 1 64 

Phillips  Screwdriver Excelite  No . X1 0 1  

Mul timeter ( See table 1 - 7 )  

*Equivalents may be used . 

a .  Rf  Oscillator A 1 . To remove rf osc illator A1  fro� the standard , proceed as 
follows : 

( 1 )  Dis connect and remove al l input and output cables that mate wi th 
connec tors on rf o s cilla tor A 1 .  

( 2 )  Loosen the four knurled-head cap tive sc rews that secure front panel 
A 1A6 to the enc lo sure . 

( 3 )  Remove front panel A lA6 f r om rf oscillator Al and the standard . 

(4 ) Loo sen the two knurled-he ad captive fas tene rs that secure rf 
oscillator Al . 

( 5 )  Sl ide rf osc il lato r Al  out of the standard . 

b .  Powe r Supply A2 . To remove power supply A 2  from the s tanda rd , proceed as 
follows : 

( 1 )  Using a flat-head sc rewdrive r ,  loos en the three knurled-head screws 
that secure the front of power supply A2 to the rear of the 
standard . 

( 2 )  Slide power supply  A2 out of the standard . 

c .  Ba t tery Power Supply A3 . To remove battery power supply A3  from the 
s tandard , proceed as fo llows : 

'-2 

( 1 )  Using a flat-head screwdriver , loosen the fo ur knurled-head sc rews 
that secure battery power supply A3 to the front of the s tandard . 

( 2 )  Slide battery power  supply A3 out  of the standa rd . 

( 3 )  Place the ON/ OFF switch on the rear of bat tery · power supply A 3  to OFF . 
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6-6 . DISASSEMBLY OF RF OSC ILLATOR Al . Pe rform the fo llowing procedure to remove 
the assemblies of rf oscillator A l : 

a .  Remove the two connec tor  ho ld-down sc rews that secure plug A2Pl to jack 
Al J l .  

b .  Disconne c t  plug A2Pl from jack AlJ l . 

c .  Remove the tab ho ld-ciown screws on 5l·1HZ osc illator A lA ! . 

d .  Remove the three hold-down sc rews from unde rneath the ca rrier chas s is to 
release loop f i l ter/o scillator tuning assembly A l A 2 .  Remove the assembly . 

e .  Remove the two ho ld-down nuts at the rear of loo p fil ter/ oscillator tuni ng 
as sembly AlA2 that secure SMHZ oscilla tor A. lA l .  

f .  Sepa ra te  loo p  fil ter/oscillator  tuning as s embly AlA2 f rom 5 �iliZ osc illat o r  
AlA I .  

g .  Loosen the two captive screws that pro t r ude through the top o f  powe r  
c onve rter A lA 3 .  

h .  Pull powe r converter AlA3 out  of  rf osc illato r  Al . 

i .  Loo sen the two cap tive s c re ws that prot rucie through the top of l PPS 
gene ra tor  and frequency cont rol A iA4 . 

j .  Pul l  1 P? S gene rator and f requency cont rol A l A4 out of rf osc illa tor A l . 

k .  Loosen the two ca p t ive screws tha t pro t rude  through the t o p  of 
buf fer/divider  A l A S .  

1 .  ?ull buf f e r / divide r AlAS out  of rf osc illator  A : . 

6- 7 .  D I S A S S E HB LY OF ?Ow.ER S UP ? LY A 2 .  Pe r f o rn  the fo l lowi ng p rocedu res to remove 
powe r supply A2. 

a .  Loo sen the three phi l l ips  ho l�-Gown sc rews at the top  cover of powe r  
supply A2.  

b .  Remove ac conver t er  an� ba t t e r y  cha q:;er  A2Al  f rom pow-e r  supply  A2 . 

6-8 . D ISAS S :C:HE LY Or BATTERY POwER S i.i ? P L'i A3 ( At·iD lllTEI\.HAL BATTERY PACt:.) . 

a .  Ren1ove ba t tery  powe r supply A3 f rom the s tandarri by loosening the fo ur 
knurled-head ca? tive fas tene rs at the front of the s tandard • 

b .  S l ide bat t e ry powe r  supply A3 out  of  the s tandarci . 

c .  Place ON/OFF · swi tch S l  on ba t te ry power supply A3 to the OFF pos i t ion . 

� .  Remove and re tain  the 10 phill ips  sc rews tha t secure the top cover  o f  the 
ba t tery �ower supply .  

6-3 
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e .  Remove top cover . 

f .  If the bat tery pack is to be replaced , loo sen (do not remove )  the fo ur 
phill ips s c rews ( two ir1 each s ide)  securing the two bracke ts which hold the 
ba t t ery pack in place . 

g .  Dis connect  the bat tery pack connector  by pulling it upward and away from 
the printed circuit boa rd .  

h .  Remove the battery · pack by sliding i t  out of the module . 

i .  Check and replace the fuse if requi red . 

6-9 .  REASSEHBLY OF BATTERY POWER SUPPLY A3 .  

a .  Ins tall bat tery pack ins ide the module with marki ng label facing up . 

b. Plug the keyed connector  int o the pri nted circui t  boa rd . ( Red wi re is 
pos i tive termi nal and black wi re is negative te rminal . )  

c .  Secure the two bracke ts agains t the ba t tery  pack and tighten the fo ur 
?hill ips sc rews . Ensure that the bat tery pack is not loose . 

d .  Ins tal l the to p cover in po sition and se cure it wi th 1 0  phillips  sc rews . 

e .  Place the ON/OFF swi tch on bat tery power supply A3  to the ON pos ition .  

f .  Return ba ttery power  supply A3 t o  its  po sition in  the s tandard and tighten 
the four knurled-head cap tive fas teners used to secure the module . 

6- 10 . REASSElfBLY OF POWER SUPPLY A2 .  Perform the fo llowi ng procedure to 
reas semble power supply A2 : 

a .  Ins tal l ac converter and ba tte ry powe r charg er A2A 1 i n  powe r  supply A2 . 

b .  Tighten the three phill ips ho ld-down s c re ws  at the top cover of power 
supply A2 . 

6 - 1 1 .  REASS EMB LY OF RF OSCILLATOR Al . Perform the fo llowing proced ure to 
reas semble rf osc illa tor A l : 

a .  Install buffer/ divider  AlAS in rf osc i l lator  Al . ( See figure 7 - 1  f o r  
assembly locati ons . )  

b .  Secure buffer/divider  AlAS in place wi th the two bolts  that pr ot rude 
through the top of the as s embly .  

c .  Ins tal l 1 PPS gene ra tor and frequency cont rol A lA4 i n  rf osci l l Rtor  A l . 
( See figure 7- 1 for as sembly loca tions . )  

d .  Se cure 1 PPS g ene rator and frequency control  A 1A4 with  the two bolts  that 
pro trude through the top �f the as sembly .  

e .  Ins tall powe r converter AlA3 in  rf osc i llator  Al . 
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f .  Secure power converter AlA3 in place wi th the two bolts that pro trude 
through the top of the assembly .  

g .  Join loo p fil ter/ oscillator tuni ng as s embly AlA2 t o  5 MH z  osc il lator 
assembly AlAl  by j oining the mating connec tors . Union of the two 
assemblies is accomplished by inserting the two s tuds on AlAl i nt o  the 
female re ceptacles on AlA2.  

h .  Secure loop  fil ter/oscillator tuni ng as s embly AlA2 to 5 MHz oscillator AlA! 
with two hol d-down nuts at the rear of loop f ilter/osc illator tuning 
a ssembly AlA2 . 

i .  Install the ass embled loo p  fil t e r / oscillator tuning as s embl y  AlA2 and the 
5 MHz oscillator AlA!  as sembly in rf o sc illator module A l . ( See f igure 7-1 
for as sembly locations . )  

j .  Secure the as s embled loo p  fil t e r / oscillator tuni ng as sembly AlA2 and 5 MHz 
oscillator A lA !  to the chas s is of rf oscillator A l  with the three ho ld-down 
screws . 

k .  Ins tal l the tab ho ld-down sc rew on 5 MHz oscillator AlA I .  

1 .  Connect plug A l P ! to jack Al J l .  

m .  Se cure pl ug A l P ! t o  jack AlJl  with the two connec tor ho ld-down sc rews . 

6- 1 2 .  REASSEMBLY OF STANDARD . Per f o rm the followi ng procedure to reas semble the 
s tandard : 

a .  Sl ide ba t t ery powe r  supply A3 i n  place . 

b .  Secure bat tery power supply A3 by t ight ening the four knurled-head cap tive 
screws at the front of the s tandard . 

c .  Slide power supply A2 in place . 

d .  Se cure powe r supply A2 by tightening the three knur led-head captive 
fas teners at the front of the s t anda rd . 

e .  Sl ide rf oscillator Al i nt o  the enclo sure . 

f .  Tighten the two captive fasteners at the rear of the s tandard . 

g .  To ins tall front panel A lA6 , tighten the four cap tive screws at the front 
of the s tandard . 

h .  Reconnect al l  cables that are to be used in the ins tal lation of the 
s tandard . 

6-5 
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CHAPTER 7 

PARTS L IST 

7 - 1 .  INTRODUC TION . T hi s  chapter li s ts an d iden t i f ies the loca t i on of re pa i r  pa r t s  
a n d  a t t a c hi ng ha r dwa re f or F re quenc y-Time Stand a r d  AN / URQ-23 , manufac tured b y  
Frequency Ele c t roni c s , Inc . ,  Ne w Hyde Pa rk , New Yor k  1 1 040 . 

a .  Major Component s .  The ma j or c om pone n t s  ( modules) of t he s ta ndard a r e  
l i s t e d  in tab le 7 - 1 . 

Ta ble  7 - 1 .  L i s t of Ma j or Compon e n t s  

C ID Number Qua n t i t y  Name 

F E - 1 50A 1 Ra di o Fre que nc y  Osc il la t or , 0- 1 7 8 3 /  
URQ -23 

FE-250A 1 Power Supply, PP-7 5 57 / URQ -2 3 

FE-3 5 0A 1 Bat t e r y  Powe r Su pply, BB- 7 1 2 /URQ-23 

b .  P a r t s  L i s t .  Re pa i r  pa rts  for t he c ompone nts li s t ed in t a b le 7- 1 a re lis t e d  
i n  tab le 7-2 . Ta b l e  7 - 2  con t a i ns four columns a s  follows : 

( 1 )  Re fe ren ce Des igna t i ons . This column c on t a i ns the refe rence 
des ig na t i on t ha t  has been as s ig ne d  to the re pa i r  pa r t . Re f e rence des ig na t ions a re 
ass i g n e d  i n  a ccor dance wi t h  USAS Y3 2 . 1 6 .  

( 2 )  Not e s . Thi s column i s  not applica b le t o  the re pa i r pa r t s  of the 
s ta nda r d  at t he t i me of publi ca t i on of t his t e c hn i cal manual. 

( 3 )  Name and De s c ri p t i on .  Thi s column con t a i ns the name t ha t  has be e n  
ass i g n e d  to t he repa i r  pa rt b y  t he manu f a c t u re r .  W he re a ppli cable ,  i nf orma t i on 
t hat prov i des addi t i onal des c r i p t i ve da t a  is inc lu de d. At t a c hi ng har dwa r d  is 
l i s t e d i mm e di a t e l y  followi ng t he lis t i ng of i ts as s oc i a t e d re pa i r  pa rt . The 
ha r dware i s  i dent i f i e d  b y  an as s i g ne d le t t e r  code (A , B ,  etc . )  w i t h  the qua nt i t y  i n  
pa r e n t he s es . F or example , B ( 2 )  wou l d  be the s e c ond pi e ce of a t t a c hi ng ha r dwa re 
that is l i s t e d ,  wi t h  a qua n t i t y  of two at tha t  poi nt in t he pa r t s  lis t .  Tab l e  7 -3 
con t a i ns a l i s t  of a t t a c hi ng ha rdwa re i dent i f yi ng each i t em b y  i ts le t te r  code .  

( 4 )  Figure and I n dex Numbe r .  This column i dent i f i e s  the illus t ra t i on and 
i n dex number of t he lis t e d  re pa i r  pa r t . 

7- 1 



7 - 2 . LIST OF ��truFACTURERS . Ta ble 7 -4 conta i ns a lis t of the manufac ture r s  
ide n t i f i ed i n  t he Name and De s c r i p t ion colunm o f  table 7-2  b y  a f i ve d ig i t  
manufac ture r ' s code . Tha t code is a n  FS C!·1 wh ich i s  as s igned i n  accor dance wi t h  

a t a log i ng Handboo k ,  Fede ral Supply Code for Hanu fac ture r s ,  Uni t ed S t a tes a nd 
Canada , H4- 1 . Codes lis ted in table 7 - 2  a re c ro s s -refe renced to the 
manufac ture r ' s  name a nd add ress in t a ble 7-4.  

7 -· 

Re fe rence 
De s ig na t ion 

A 1  

A 1A1  

A 1A2 

A 1A3 

A 1A4 

A lAS 

No tes  

Tab l e  7 - 2 . Pa r t s  Li s t  

Name and De s c r i p tion 
F ig ure and 

Index Numbe r 

FREQUENCY-TU1E STANDARD AN / URQ -2 3 :  P r ov ides 7 - 1  
5 MHz and 1 HHz s ine wave ou tputs , 1 00 KHz 
squa re wave o u tpu t , and 1 PPS and 1 MPPS 
pul sed outputs  wi t h  pr e c i s e  and s table 
f re q uenc i es a nd a b il i ty to  lock phase and 
s yn chron i z e  fre que ncy to re f e rence inpu t ;  
m f r  1 48 4 4 ,  pa r t  No . 1 1 500-2e o o .  

OSC ILLATOR,  RADIO FREQEUNCY 0-1 7 8 3 / URQ-2 3 : 
Prov ides s ig nal gene ra t i ng f un c t i on a nd 
c i rc u i t s  fo r frequency  synchroni z a t i on , 
phase locki ng ,  a nd powe r cont rol a nd d i s
t r i bu t ion ; nfr  1 4 844 , pa r t  No . 1 1 5 20-2 8 00� 

5MHZ O S C ILLATOR : Prov i des vo l t age cont ro l led 
osc i l la t ions at 5 MHz ; mfr 1 4 8 44 , pa r t  No . 
D 1 5 5 30-2 8 0 0 .  

( At t aching pa r t s ) A ( l ) ,  B (l ) ,  C( l ) ,  D( 2 ) ,  
E ( 2 ) ,  F ( 2 )  

LOO P F ILTER / O S C ILLATOR TUN I NG : Provides 
f il t e ri ng for f requency cont rol loop and 
t un i ng ci rcui t s  fo r 5 MHz os c i l l a t o r  A1A l : 
m f r  1 48 4 4 ,  part  No . 1 1 5 40-2800 . 

( At t achi ng P a r t s )  B ( 3 ) , G ( 3 ) ,  H( 3 )  

POWER CONVE RTER : P rov ides de-to-de conve rs i on 
t o  dev e : o p  ope ra t i ng po tent i a l s  fo r rf 
o s c i lla tor A 1  c i r c u i t s : m f r  1 48 4 4 ,  pa rt No . 
1 1 5 50-2800 . 

l PP S  GENERATOR AND FRE QUENCY CONTROL : 
Dev e lo p s  pul se ou tputs a nd cont ains 
f re quency cont ro l ,  synchr oni za t i on , and 
phase locki ng c i r c u i t s  for s t anda rd : mf r 
1 48 44 , pa r t  No . 1 1 5 7 0-2 8 00 . 

BUFFER/D IV I DER : Deve lops s i ne and s q ua re wave 
outpu t s  of s ta nda rd ; m f r  1 4 8 44 ,  pa r t  No . 
1 1 590-2800.  

7-1  ( 7 )  

7 -1 ( 5 )  

7 - 1  ( 6 )  

7-1 ( 2 )  

7 - 1  ( 9 )  

7 -1 ( 10 )  



Refe rence 
Designation 

A 1A6 

A2 

A2A1 

A3 

A3BT 1 

Letter Code 

A 

B 

c 

D 

E 

F 

G 

H 

ET 7 1 0-AA-OP I-0 1 0 / 5 1 02 -URQ-23 

No tes 

Table 7 -2 .  Pa rts Lis t  (Continued ) 

Name and Descrip tion 

FRONT PANEL :  Houses or provides access to 
ope rating cont rols and indicators fo r 
s tandard ; mfr 1 4844 ,  part No . 1 15 1 5-2800 . 

POWER SUPPLY PP-755 7 / URQ-23 : Develops  raw de 
potentials and cha rges bat te ries in battery 
powe r supply  A3 ; mfr 1 4844 , part No . 
1 16 20-2800.  

AC CONVERTER AND BATTERY CHARGER : Processes  
ac p rimary power and develops cha rging 
current for bat t e ries ; mfr 1 4844 , part No . 
1 16 3 9-2800.  

BATTERY POWER SUPPLY BB-7 1 2 /URQ-23 : Provides 
source of eme rgency de power ; mfr 14844 , 
part NO . 1 1 6 10-2800 .  

BATTERY PACK,  N ICKEL CADM IUM : 1 2  vol ts ; mfr 
14844 , part  No . 1 222 50-2800.  (Each pack 
cons is ts o f  10 " F" s i ze cells . )  

Table 7-3 . Att aching Ha rdwa re 

Name and De scription 

F igure and 
Index Number  

7-1 ( 8 )  

7-1 ( 1 )  

7- 1 ( 1 2 )  

7- 1 ( 3 ) 

7-1 ( 1 1 )  

SCREW , MACHINE , PAN !iliAD , CRO SS RECESSED , CRES :  MS 5 1 97 5-2 7 ,  No . 6-32  

WASHER, FLAT , ROU ND , CRES : MS 1 5 795-80 5 ,  No . 6 

WASHER , LOCK,  SPLIT , CRES : MS 35 338- 1 36 , No . 6 

NUT , HEX, PLAIN, CRES : MS 35649- 1 4 ,  No . 4-40 

WAS HER , LOCK,  SPLIT , CRES : MS 35 338- 1 3 5 , No . 4 

WASHER, FLAT , ROUND , CRES : HS 1 5 79 5-80 3 ,  No . 4 

SCREW ,  MACHINE , PAN HEAD , CROSS RE CESSED , CRES :  MS 5 1 9 57-28 , No . 6-32  

WASHER,  LOCK, SPLIT CRES : MS 35 338- 1 36 ,  No . 6 
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3 

12 

7-4 

4 5 6 7 8 

A 3  

S I D E V I E W  
I I  

1 .  Power Supply Module A2 
2 .  Power Converter As sembly A1A3 
3 .  Bat tery Supply Module A3 
4 .  Carrying Strap 
5 .  5MHz Oscillator Assembly AlA1  

5 6 9 1 0  

FRONT VI EW 

6 .  Loop Fil ter/Oscil la tor  Tuning As sembly A1A2 
7 .  RF Oscillator Module Al  
8 .  Front  Panel As sembly A lA6 
9 .  1 PPS Generator and Fre quenc y Control Assembl y  AlA4 

1 0 .  Buf fer/Divider As sembly A l AS 
1 1 .  Battery Pack 
1 2 .  AC Converter and Bat tery  Charger Ass embly A2Al 

Figure 7- 1 . Module and Assembly Location Diagram 
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Table 7 -4 .  Li s t  of Manufacture rs 

Code Name and Add ress 

14844 Fre quency El ect roni c s , Inc .  
3 Delawa re Drive 
New Hyde Park , New Yo rk 1 1 040 

• ? 
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CHAPTER 8 

INSTALLATION 

8- 1 .  INTRODUCTION . This  chapter  contains procedures  and data  necessary for site 
select ion , ins tallat i on ,  and installation checkout . 

8-2 .  S ITE INFORMATION . When selec t i ng a site  for ins tallat i on of the s tandard , 
the f ol lowing requi rements for o pe ration s hould be considered : 

a .  Temperatures should be be tween 0 °  C and 5 0 ° C ,  preferably constant . 

b .  Relative humid i ty s hould not exceed 9 5  per cent . 

c .  Primary powe r  requirement is 1 1 5 vol t s  ac , 5 0-60 Hz ±5% , or 400 Hz 
± 10% , s ingle phase . De power requirement o f  +2 2 t o  +30 vol ts is 
optional . 

d .  Cable  leng ths to and from the s tandard should be ke p t  as short  as 
pos s ible . 

e .  Sufficient space should be allowed for ope ra t ion and maint enance . 

f .  When selecting rack mounting for the AN/URQ-2 3 ,  the following dimens ional 
requi rements  should be con s idered : 

( 1 ) 1 8 '' front clearance for wi thdrawal of  standard and disconnec tion of 
the rear cables 

( 2 ) 1 4 " front clearance fo r wi thdrawal of  front modules and dis connection 
of the cables while s tandard remains mount ed 

( 3 ) 5 1 / 2 "  rear clearance for wi thdrawal of A2 p owe r sup ply module while 
s tandard remains mounted 

( 4 )  3 '' front and rear  clearance for connectors  and cable  bend s 

g .  Cables shall have an add i t ional leng th o f  24" , minimum, to permi t 
wi thdrawal of  the s tandard and its  modules . 

h .  Avoid mounting the AN/URQ-2 3  unit adjacent to : 

( 1 )  Heat genera ting equipment such as po we r  supplies , motors , etc . 

( 2 )  � gene rating equipment such as relay banks , t ransmi tters , c ho p pers , 
etc . 

( 3 )  Equipment that transmit s  excessive vibrat i on 

8-1 



i .  Due to EM I / EMC con s idera t i ons : 

( 1 )  Mount uni ts in left  s i de of rack i f  p o s s ible . 

( 2 ) Do no t mo unt sens i t ive equi pment di re c t l y  benea t h  s tanda rd . Equi pment 
o pe r a t i ng in the 5 KHz to 25 KHz frequency range such as video/ audio 
amp l i f ier s ,  VLF re ceivers , el e c t ronic vo l tmet ers , o s c i l loscope s , etc . ,  
s hould be loca t ed el sewhe re . 

8-3 . REF ERENCE PUBLICAT ION . The Technical Manua l for RF Amplif i e r  AM-2 1 2 3A( V ) / U ,  
NAVS EA 096 7 -LP-225- 90 10 (wi th Chang e 1 ) ,  s hould be refe renced when that equipment i s  
used wi t h  the s tandard . 

8 -4 .  TOOLS AND MATER IALS RE QUIRED FOR IN STALLAT ION . Too l s  and materials  requi red 
for ins tallation a re de s c r i bed in the f o l lowi ng sub pa rag raphs . 

a .  Tools . Too l s  re qui red for ins t a l l a t i o n  a re as fo llows : 

( 1 )  1 / 4-inch e le c t ric drill a nd b i t s  

( 2 )  Ph i l l ips  sc rewdriver No . 2 

( 3 )  Soldering iron , 2 5  wa t t , max imum , wi th 6 0 / 40 r o s in core so lder 

b .  Equi pment and Ma t e r ia l s . Equipment a nd mat erials requi red for 
i n s t al lat i on , but no t sup p l i ed wi th the s ta ndard , are as fo llows : 

NOTE 

An equi pment ca rri er is available  for s impl i f i ed 
rack moun t i ng of one , two , or three s t a nda rd s ,  
abreas t .  The ca rri er is avail ab l e  from 
F requency Elec tronics , Inc . ( s ee table 7-4 ) a s  
p a r t  number 0 6042 - 1 6 8 .  

( 1 ) S t r a i g ht P l ug Conne ctor  M3 2 1 2 2 E - 1 0-6P f o r  ex te rnal d e  powe r  and al arm 

( 2 )  Coaxial  Plug Connec tor , Type B NC M3 90 1 2 / 2 1 -0001  ( 1 2 req ui red ) for 
c onne c t i on of input and output s ignal s 

( 3 ) Cabl e , Type 6 S GU ( quant i t y  and leng th to be de t e rm i ned by i ns tallation 
requi reme n t s ) f or c onne c t i on of exte rnal de power a nd ala rm s i g nals 

( 4 )  Coaxial Cable , Type RG-5 8 / U  ( 1 2 leng ths to be de t e rm ined by 
ins t a l l a t i on requi remen t s )  f or conne c t i on of i nput and o u t put s ignals 

( 5 )  Screw , Machine , Pa n Head , MS 5 1 9 5 7 -4 5 , 8-32UNC x 1 / 2 i n .  long , fo r 
mount i ng ha rdwa re ( two requi red ) 

( 6 )  Screw,  Machine , Pa n Head , MS 5 1 9 5 8-64 , 1 0-3 2 UNF x 5 / 8  i n .  long , fo r 
moun t i ng h a rdwa re ( four requi red ) 

( 7 )  Was her , Flat No . 8 ,  MS 1 5 7 9 5-807 , fo r mo un t i ng hardwa re ( two re qui red ) 
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( 8 )  Washer , Fla t No . 1 0 , M$ 1 5 7 9 5-808 , fo r mounting hardware ( four 

requi red ) 

( 9 )  Washe r , - Lo ck , S p l i t  No . 8 ,  M$ 3 5 3 3 8 - 1 3 7 , fo r moun t ing har dwa re ( four 
requi r e d )  

( 1 0 )  Was her , Lo c k ,  S p l i t  No . 1 0 ,  MS 3 5 3 3 8- 1 3 8 ,  f o r  mo un t ing hardwa r e  ( four 
requi red)  

8-5 . UNPACKING AND RE PAC KING . Un�acking and repacking procedures fo r the s tandard 
a re desc r i bed in t he fol lowing s ub paragraphs . 

a .  Unpacking . Per form the fol lowing s t e p s  to  unpack the s t andard : 

( 1 ) Be careful during t he unpacki ng of the s ta nda rd . Do not use sharp 
inst rumen t s  tha t might pene t ra t e  the package and damage the s tandard . 

( 2 )  Check t he contents of t he package agains t  t he i t ems l i s t ed on t he 
packing l i s t  shi pped  wi t h  the s t and a rd . 

( 3 )  Tho roughly ins pect t he s tandard for any damage incurr ed duri ng 
shi pmen t . 

b .  Repacking . Repacking of  the s tandard is essen t i a l l y  the same as pac king 
for original shipmen t . Use the packing ma te rials received wi th the s tanda rd if 
tho se mat er i a l s  have been re tained . Before pa cki ng the s t andard fo r shi pment , make 
certain t hat t he ON / OFF swi t ch at the r ear of ba t te ry power sup ply A3 ( f igure 2-3 ) 
i s  in the OFF po s i t ion , unl e s s  the total  shi pment t ime wi l l  no t exceed 7 hour s and 
t he ba t te ries in the s tandard a re fully cha rg ed . 

8- 6 .  PRE PARAT ION OF FOUNDAT IONS . There is no fo unda t i on pr e pa r a t i on required for 
t he ins t allat ion of the s tandard . 

8-7 . IN PUT RE QU IREMENT S .  The input requirement s for the s tandard are as fo l lows : 

a .  Powe r .  The s tandard re q ui res a 1 1 5 vo lt ac power source o f  50 o r  60 Hz 
± 5 %  o r  400 Hz ±10% , single pha s e . De powe r of +22  t o  +3 0 vol t may or may no t be 
supp l i ed .  

b .  Ven t i l a t ion . No spe cial  ven t i l a t i on i s  requi red fo r the s tandard provided 
that ambient t empera t ures remain r e l a t ively cons t ant be t we en 0 °  and 50 ° C .  

8-8 . IN STALLATION PROCE DURE S . I n s t a l l a t ion pr oce dures con s i s t o f  moun t i ng and 
cabling procedures d e s c r ibed in t he f o l lowing sub pa rag r a ph s , 

a .  I ns ta l la t ion Mount ing . T he s t andard can be bench moun t ed , rac k  moun t ed , or 
us ed in a free-s tanding a rra ngement . F igure 8- 1 illus t rates a typical ap p l i cat ion 
in whi c h  the s t andard is one of a group of  benc h-mounted uni t s . F igure 8-2 , the 
ins t al l a t i on d i ag ram for the s ta nda rd ; s hows t he loca t i on ( in Deta il B) of the 
mount ing ho les  to be us ed for  a rr angemen t s  of  thi s type . Moun t ing hardware fo r 
bench -moun t i ng mus t be long enough to accommodat e  t he t hickness of the bench on 
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which the s tandard wil l  be moun�ed . Holes in the front of the standard , and on the 
top , a re us ed for panel mounti ng in an ele c t rical rack . ( See Detail A, f igure 8-2 , 
Sheet 2 . ) Specif ic mounting arrangements are shown in the followi ng NAVELEX 
Installation Control  Drawings , whi ch are to be used when applicable : 

( 1 )  25 1 3 1 -6842 Drawing L i s t  

( 2 )  25 1 3 2-6842  Block Diagram 

( 3 )  2 5 1 3 3-6842 Cable Running Sheets  

( 4 )  25 1 34-6842 Summary List of Ins tallat ion Mat e rial 

( 5 )  25 1 3 5-6842 Input/Output  Sheet  

( 6 )  25 1 3 6-6842 Outline & Installation Drawing s 

b .  E lect rical Cabling .  Electrical cabling data  fo r the s tandard is shown in 
figure 8-3 as a typical ins tallation ar rangement . When maki ng any elec t rical 
cabling arrangement for the standard , keep  cable leng ths as sho r t  as po s s ible . 
Use the connec tor and cable types l i s t ed in sub paragraph 8-4b when fabricating 
cables . If more than one standard is to be connec t ed (ie . mounted abreas t of each 
o the r ) , an opti onal equipment car rier is available as not ed on page 8-2 . The ac 
line cord suppl ied wi th the s tandard is a three- terminal ac powe r pl ug wi th one 
t e rminal grounded . No o ther s pe cial ground i ng or bonding procedures are requi red . 
Refer  to table 8-1  when making cable connections to signal and powe r terminat ions . 

8-9 . INSTALLATION CHECKOUT . When ins tallat ion has been completed , pro pe r  
ope rat ion mus t  be ve rif ied be fore placing the s tandard into service . Ins tal lation 
checkout is pe rformed in three phases . Phas e 1 cons i s ts of inspect ion pro cedures 
pe rformed be fore the s tandard is turned on ; p has e 2 cor. 3is ts of turn-on and 
preliminary tes ts performed when the s tandard is tur�ed on for the f i rs t  t ime ; and 
phas e 3 cons i s ts of checks made  during ini tial ope rat ion . 

a .  Phase 1 - Ins tallation Inspect ion and Pre-Eneergi zing P rocedure s .  Upon 
completion of the ins tallat ion procedures , pe rform the fo llowing checks : 

( 1 )  Check that all mount ing ha rdware is firmly secured . 

( 2 ) Check tha t al l electrical cabling connections are co rrectly made and 
elec t rical connectors a re secured . 

( 3 )  Place the CIRCUIT CdECK switch on the front of the s tandard to the DC 
IN pos i t ion and make certain that the C IRC UIT CHEC K meter read s O .  

( 4 )  Make ce rtain that the front and rear o f  the s tandard are eas ily  
acces s ible for  maintenance purposes . 

b .  Phase 2 - Turn-On and Preliminary Tes t .  Af ter completion of the 
Ins tallat i on Inspect ion & P re-Ene rgi zing Procedure s ,  per f o rm the Prelimi nary S e tup 
portion of table 2-2 . 

c .  Phase 3 - Operat ional Tes t s . Af ter complet ion of the Turn-On and 
Prelimi nary Tes t , perfo� the Ve rificat ion Test described in pa ragraph 4-9 .• 
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Plug 
or  
Jack Te rminal  

Ac  line N/A 
cord 
plug 

A lA3Jl A , B ,C 

A lA3J l D , E ,F 

A lA4J l Coaxial 
and 

A lA4J4 

AlA4J2 Coaxial 

Table 8- 1 .  Signal an.d Powe r Dat a  

Inpu t /  Signal 
Funct i on Output Type Parameter 

External ac Input Ac Amplitude : 
power in 

Frequency : 

Power : 

Phas e : 

Power 
Fac tor : 

External de Input De Amplitude : 
power  in 

Powe r : 

Power 
Factor : 

Power ala rm Output *Relay Alarm 
con- relay : 
tact 

Timing s ignal Ou tput Pul se Frequency : 

Ampli tude : 
( i nto 50  

ohms ) 

Pulse 
width : 
( ).l s e c )  

Timing s ignal Output Pulse  Frequency : 

Amplitude : 
( into l K  

ohm) 

Pulse  
width : 
( ).lsec ) 

*Relays are energi zed . 

8-8 

Cha rac t e ris t ic s  

Nominal) Minimum) Maximum 

1 1 5V 103 . 5V 1 26 . 5V 

50Hz 47 . 5Hz 5 2 . 5Hz 
60Hz 57Hz 63Hz 
400Hz 360Hz 440Hz 

1 8W 1 8W 3(1..1 

S ingle 

0 . 87 - -

+26V +22V +30V 

- - 30W 

0 . 87 - -

D-E - -

o pen , 
E-F 
c lo sed 

l PPS - -

4 . 7V 4 . 2V 5 . 2V 
( peak) 

20 18 22 

l MPP S - -

1 . 2V l . lV 1 . 3V 
rms rms rms 

0 . 8  - 0 . 8  



ET 7 1 0-AA-OPI-0 1 0 / 5 1 02-URQ-23 

Table 8- 1 .  S ignal and Power Data (Continued ) 

Plug Cha racteri s t ic s  
o r  Inpu t /  S ignal 

Nominal iMinimum iMaximum Jack Terminal Funct i on Out put Type Parameter 

A 1A4J3 Coaxial Timing signal Input Rf & Frequency : 1 MHz / - -

pulse  1 PPS 

AlA4J5 Coaxial Synchroniza- Input Pul se F requency : 1 PPS - -

tion input 
Amplitude : - lV  peak -

Pulse 
width : - 5 11sec -

AlA4J6 Coaxial Phas e loc k  Inpu t  Sine Frequency : 5MHz - -
refe rence wave 
input Amplitude : - lV rms -

( into  50 
ohm s )  

AlA5Jl  Coaxial Rf s ignal Output Sine Frequency : 5MHz - -
and wave 

A lA5J4 Amplitude : - l V  rms -

( into 50  
ohms)  

AlA5J2 Coaxial Rf s ignal Out pu t  Sine Frequency : lMHz - -

and wave 
A lA5J5 Amplitude : - l V  rms -

( into 5 0  
ohms) 

A lA5J3 Coaxial Rf s ignal Output Square F requency 1 00KHz - -

and wave Ampli tude - 1V peak -

AlA5J6 ( into 50  
ohms ) 

8-9 
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TO TIMING SYSTEM I PPS OUT R- KT(DRG-58/U AIA4J 

FROM CESIUM BEAM { I PPS EXT R-KT(B)RG -�8/U 
FREQUENCY STANDARD -- SYNC INPUT AIA4J 

FROM CESIUM BEAM --{ 5 MHZ REF R-KT(9)RG-58/U AIA4J FREQUENCY STANDARD LOCK INPUT 

1 '-.l J 
.l TO DISTRIBUTION AMPLIFIER -- �  MHZ OUT R- KTIIO)RG-58/U AIA5J4 

TO DISTRIBUTION AMPLIFIER -- 1  MHZ OUT R- KT(II)RG -58/U AIA�J� J J R- KTIIZ)RG-58/U 
TO DISTRIBUTION AMPLI'IER -- 100 KHZ OUT AIA�J6 

NOTES • 
I .  TllE -R SHOWN IN THE PARENTHESIS OF THE CABLE NUMBER 

[R- KT( 1] IS FOR REFERENCE ONLY THE INSTALLING ACTIVITY IS TO 
ASSIGN THE ACTUAL NUMBERS. 

2. THE INSTALLING ACTIVITY IS TO ASSIGN NAVY CABLE DESIGNATIONS 
TO THE POWER AND POWER /ALARM CABLES. 

3. THE POWER REQUIREMENT FOR THIS EQUIPMENT FOR THE INPUT 
FROM AC SHIP'S POWER IS•  

A. TYP£ _l_ AS DEFINED IN SECTION 103 OF MIL -STD- 1399. 
I. NUMBER OF PliASES; Jllif.. . 
C. FftEQUENCY;�HZ � ; llHZU!I; _iQQHz �-
0. VOLTAGE ; �VOLTS, � .  
E .  POWER FACTOR ; 0. 87. 
F. LINE CURRENT, OPERATING ; .1.i.Q.MA . 
li. LINE CURRENT, STARTING ; 2�0 MA . 
H. MAXIMUM OPERATING POWER ; � -
1. STANDBY CONDITION POWER ; 18 WAlTS . 
J. Sf CURE CONDITION POWER ; IB WATTS . 

4. T H E  E X I STING 6 FOOT LONG POWER CORD WITH T YPE 0 PLUG 
,.ER F E D  SPEC W- C - 596 IS AN INTEGRAL PA R T  OF 
POWER Sl-"PL Y PP - 755 7/ U R Q - 23. 

, ,  
• f:• 

FREQUENCY-TIME STANDARD 

AN/ U R Q - 23 

OSCI L L A T O R  

RADIO fR(OU(N(Y 

0 - 1 1 8 3/URO-U 

UTT[OY I POW[R 

.. OW[R SUPPLY SUPPL T 
11- 712/UIIO- 21 "- 7$$7/UIIt0-23 

- TYP SEE TABLE I 

NOTE I, T YP 

,/ 
I AIA4JI� 1AIA4J2 -

r, AIA4J 3 _I! J AIA5JI __!! I R 
to AIA5J2 -J AIA5J3 _I! 

- KTCI)RG - 58/U 

-KT I21RG-58/U 

- K T(3)RG- 58/U 

- KTI4)RG-58/U 

-KTI51RG- 58/U 

- K TI6)RG-58/U I R - K T(I3)6SGU 
NOTE 2) TIA3JI � 

NOTE 4 

I 
w;(NOTE 3 1  

I PPS OUT --- TO TIMING SYSTEM 

IMPPS OUT-- TO TIMING SYSTEM 

} CESIUM BEAM 1 MHZ / I PPS LOCK INPUT FREQUENCY STANDARD 

5 MHZ OUT-- TO MONITOR EQUIPMENT 

I MHZ OUT -- TO MONITOR EQUIPMENT 

100 KHZ OUT-- TO MONITOR EQUIPMENT 

{ + 2 2  TO + 30 VDC SHIP'S POWER ANO 
AC POWER FAILURE ALARM 

1 1 5 VAC SHIP'S POwER 

;.. 

� o-,1 
....., 
,_. 
C> I 
� 6 - '"tl H 6 
,_. 
C> 
-
Ul 
,_. 
C> 
N I c:: :;.:l .0 I 
N 
w 

TABLE I 
CONNECTOR IDENTIFICATION 

JACK NUMBER CONNECTOR TYPE PIN FUNCT ION 

AIA4 , Jl  THRU J6 NCL BNC SIGNAL 

AIA5, J l  THRU J6 tiCL B N C  SIGNAL 

EXT DC INPUT EXT ALARM 

(RELAY CONTACTS) 

AIA3JI MS3122E - 10 - 6P PN A + 2 2  TO + 30VOC PIN D NORMALLY OPEN 
PN 8 GND, DC RTN PIN E RELAY ARM 
PIN C GND, DC RTN PIN F NORMALLY CLOSED - -------- -------

Figure 8-3 . Cabl ing Diagram 




