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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 . 
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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 
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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 . 
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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 



00 I 
,__ 0 

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 




