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IA SU P P L E M E N T A R Y  NOTES

IS K E Y  WOR DS (Contlno. on ,.r. ,. . aId. II n.c...ary ‘id Id.nfIIy by block nwrb. ,)

AN /PRC-56 Helmet Radio Set
Flight Deck Communication System

~&~~ A B ST W A C T  (CanOn... on .0.,.. lId. If n.c.a.ary and ld.ntity by block n,rn,b.r)

A field change , printed as an appendix to this document , IS recommended ,Is the m eans , t t  accom plis hnieiim lIt;

most of the corrective act ions suggested here. It includes new on/ oil and push .to-tal k switches , a ni icro p hon e wit h
windscreen , a longer microphone boom, an improved squelch adjustment . inipr~’ved-rcli ah iIimy parts , more-stable
tuning, and sidetone.

Action by depot and NAVELEX is also recommended.
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OBJECTIVE

The AN/S R(’ -2~ (V ,  Flight l)eck (‘ommunicat ion System (F1)(’S), especially the key
AN PRC-56 Helmet Radio Set , is obso lescent and is experiencing maintenance problems.
This protect was to investigate , analyze , and recommend simp le solutions for the most severe
of t hose problems.

RESULTS

A number of simp le actions , which are well wit hin the capabilities of ship ’s t I I rces .

h ave been identifIed. These actions should reduce failure rates significantly. Additional iden-
t ified changes s~ ill enhance the operability and user tolerance of the AN/PRC-56.

RECOMMENDATIONS

Implement  the ide itit ied actions through a t’ield change ( see append ix  A for the
proposed field change and approve the recommended engineering change proposals t see
appendix 13h.

2. Improve t he procurement of PRC—56 batteries h~ inst i tut ing more str ingent
t i u a l m t ~ control  an d h~ su pporting design changes to incorporate imnprt)ved bat lerv t e chno log~ -

Development of a second sou rue may he warranted .

- Support the development  of a new , non tluid ear seal wi th the acoustic a t t e n u a t i on

and t it  advantages of glycerine .

4 Incre ase th e allowance for AN PRC-56s to allow most users to he ~issien ed a un it
tor personal use

5 . Incorporate more standard parts into the system wherever possible to improve
bot h r e l iah i l i t ~ and logistics support .
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INTROI )U ( TION

BACKGROUND

The AN PRC—5 6 Helmet Radio Set is an important unit ot the AN ‘SR( — 2 2 ( V )  Flight
I)eck ( ommunication System ( Fl)(’S). The F I )( ’S capabi l i t ies  are essential to sustained air
operations on aircraft  carriers and are crit ical to f l i e l i t  deck sa te t  on ( V . L!~I I - and 1_ PI) class
ships ~~ equippe d. The 1 I)(’S ha s demonstrated i t s  role in averting serious ~R-cI de nts and in
l imit tug damage when catastrophes do occu r ( ref  1 ) .  lIt twcv l ’r, t r ends  ill reported riiai nt enance
actions sho w that the systems have reached obsolescence and are deteriorati n g unacceptably

ret 2 t . Actions are required to halt or slow the deterioration and reverse the trends , if poss ible.
The A N P R(’— 5(t is a prime target because it has a iii uch hr igher popu la t ion  tlia ii the other
SR(’ —2 2 equipments , because it is subjected to the most severe enViroiinienits . because it is such
a ke~ element of the FIX’S and because the e x t e n t  of i t s  mainten ance far outw eie hs that Ill

the  remainder  of t he  s~ stem.
Th e (‘en t e r ’s role in the  development of the  FI)(’S in the  I ~~0s . which  proved the f e a s i —

bi l i t  v and pro s ided the  concept s  and t e c h n i c a l  req iii r ement  s to the  suhscq Lien t development
and product ion  of the  SR( ’— 2 . and i ts  c o n t i n u i n g  role in FD(’S deve lopme n t s  provided the
unique capab i l i t i e s  and background to inves t iga te  w h a t  migh t  he done to iniprove t he c it uation.
The Nas al I - f ee t  ro i r i c  Sys tems ( ommand  provided t a s k i n g to i n v e s t i g a t e  and r ecoi iun iii ac t io n s
which  would improve  the  operation and reliability of the I-I)( S , p a r t i c u l a r l y  the PR( —~o.
Since a ness secure F l)( S is un der deve lopment  wh ich  wi l l  b egin replacing the SR( —22 in about
S \ ears , a c t i o n s  v. inch required I ew resources hu t  o f f e r e d  large impact on tI re  problems ss crc
desired . MJ1OI redesigns of the  e q u i p m e n t  could trot he j t i s t i f i e d  . ~-\ppropr iatel~ . the  t a sk
f u n d  r i g  ss as l i m i t e d  - RecoL ’n ii ing t liese res t r ic t  oils , (‘cii ter personne l accepted t he  elia I lenge.

-\ PPROA(’FI

I he purpose Ill I lie protec t  was to upgrade and improve the ex isting f l i g h t  deck coin —
murr iLa t ion sS s t e in  pend ing  t h e  as .iil.ihilit~ of a ness secure Fl )( ’S. .-\ decision v. as tirade to
..orrcer i t r, it e oil the \N PR( —~~~ helmet radio because funding ss as l imited - 1hc ‘.‘. s t t .’i ii corn—
n r o r i a l i t ~ .Issu re s that  sonic I ll t he I i l i pr l l v c i t ren t s  designed ton ti re PR( ’— S t  V. ill a lso benefit the
hand—h e ld PR( -5 S and t he base st a tion h i n t s Also . imp rovements to  the  l’I\( —~ (t have much
L’ r ca t c r imp a ct  t h in gains fo r the o t h e r  s~ s te i i i  un i ts  since there are nran~ - mnan~ more helmet
radio s t h a n  al l  o t he r  s~ s tem un i t s  combine d .

Some problems wer e kn own at the s t a r t  th rou gh  work w i t h  the l:lei.l and lype ( ou r—
nnanr ders . t h rough  personal ex per ien ce , f rom prior stud ies conducted in support of the secure
I I)( S I ) i’velopment P rogr at r i  - and t ro u t  n i i a te r i a l  provided by the sponsor , Naval I- leef ronic
Sv~ t e rn s  ( o m n r a n d  ( ode S 10 1 3~ ). Addit ional problems were ident i f ied t h i ro t i g l i  M a t e r i a l
I listor~ Reports and Part s ( sage Repor ls fron t the Maintenance Data (‘olleetion S s tem \1 I)( ‘St
cosc rinig .ill tire I l)( S equipments . The Material I lislo rv Reports provide brief ’ t e x t s  descm ibing
t he problem diagnosed and tire cum r cc t  ye act iou taken by ship personnel the Parts sage

\ ,I5 . I I  ~~ , I i I  15 ( e mir i r  Job NI IT I i I t i ’I n .t ()54 .l313 I t t  14 l)c IIIIhcI l~~73 . \ t .ICli iTic I sting l I t  \ tc id i i i is  l i i ci d i ’ i i r s
Ilasi;i~i I I I  I) I V. it l i - ‘S i t  ( ) f I I I , I I i I t t I ’ ~ Ahi~irtl Sh ips I - V ‘U I

2 l ) - ’~,R I I kIng RL’pIIrt 2 . M,ItIii eui ,i;I I 511 19) 1111 ( ) t l iee , \ lt c h .I i I I~ sb i i rg .  P ’ S .  I 7055 _ ’ t f  2~ \ i iL ’ l i s t  I’~\lS~ l)4 ‘ 11) 5 1( 11 c
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Reports enabled ideui f i t  icat ion of higir—rep laceme nrt -rate items in tire Fleet - The M I)(’S iiifor—
iiiation tracked closely wit h tire prohlenrrs ideu rtif ’ied throtigir direct l:le~,t con tac ts . h owever.
extensive nraintenance is conducted by the repair depots at San I)iego and Norfolk. Inter-
views of’ the depot maintenance personne l at San l)iego revealed additional problems which
appear uniquely at the depot level and clarified tire nature of some of t h e  technical problems .
A summary of the identified problems is provided in table 1 -

Many of the apparent problems required additional analysis to determi n e the under-
lying causes, Th is svas particularly true of the operator—associated items: furt lieruiiorc . marry
of the problenrs were ititerre lated , The identification ot’ cause—e fkct relationships W as i’s-

sent ial to tire development of practical solutions. Fleet and depot niaintenance per~oirni-l
were extremely helpful in confirming tire sus pected causes.

The proposed solutions were expected to fall into one of tiiree categories: those f t t
be implemented by field change aboard ships, t hose to he accomplished u nder change orders
to t he depot repair f ’acilities, and those requiring headquarters actions. It was desired to
make as few changes as possible but to accomplish as many as possible through a field change .
since this would be the most expeditious and least expensive alternative. For all field change
proposa ls, t he materials and parts were limited to those wh ich could be obtained through the
National Stock System , and tire procedures and processes were limited to simp le error-toler ant
actions. The depot changes were also limited to materials and parts which ss-cre alread~ sup-
ported, but more comp lex tasks were allowed . All pa rts , mater ials , arid procedures were
teste d functionally and environmentall y het ’ore including them in tire recommended clrangcs.

TABLE I . S L  MMARY 01- PROBLI - MS

PrI Ihie Ui
\iiinher I) csLri pr 11111

ltig li-tai liiri’ - r a t e  :teuis

.i. Bat ter y  ) i~ p~ 7V0 I SUSt )

h - -‘S udill anip lif icr module
i. Toggle swi Lli (pus h - n t t - r a l k
II ilIggle ~5 5t I i l i  (Il n:l l lf )

Earp hon e LiI~ lulIii

I 2~’s74 .-\ t rauls ist l I r t 1!ailsIIIiiii ’I t i ri~ ! IrL’qlienc\ dlllihli’ r )

g. I lectrical cap ( harrc r ~ cl Inl i a c t )

h . M .~7 nuLtIlp hI)liC . rr lk r It p liOnc L t d  _ ind ituki’ ht 1 liii

i. P(’ I 3 2 ’ S  si’ iii i ~ond t i i ro r  (Si s ,ir,~ 1( r )  rr i t tdulait ,r and
trip ler)

Sqiii’leli m odule
k. ( able assi i i i h lv c l lninect ir ie between plIds

- (‘ apai’ ito r TNT 3S6I UI 2P1 ~ ) (used es ieIIs isi ’ lV iii ludill
c i rcui ts:  fai l u res ac c o u n t  fo r approxini~iieI~ ilmre i Iou iri lus
(If actual au id i l l  anrrp l if ie ’r and squekii m odu le f a i l u res)

M -~ 7 microph t u e  is susceptible to satuta lio ir by wind.

3 j Sqiftklm ad ptis t uuue u o is noo Lrit ica l and mu iecl i . Iuiucal l v Iiuisiahli ’
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‘t I\ I~tt E I 4 ( o nt i u im ied

PrI lhlcumm
\ unuher I)esc ript ion

4 Pt h1 1 , 111 .1’, i’\11,lmI d iiid L,I l5(’ i nt e r n uit t en t connecti ons ,
t’s l )C~ iall~ Iee d- )hr l l lug h gu l i lmil ls

I i uuu mmg ~~~~~ in va r m a hlc iu ld l i Lr l l rs  a t e  ilIi_’Ji11I11 .llI\ imustab le .

11 1 r amusmumu t re r  .ini d meci ’ is -er w i l l  l i l t ummaun ia ium al igm uni en ut -

Ri’~e isi ’r f r o nt end l ick~ !al r l

Fhi~ri’ is ntl stziuu dh s posit illil I tm ~ t u e  earp llds .

un t s lI,u” i’ ‘ .‘5L ’li’ pressure point’ on top III head arid around ears .

III t h e r e  is art Iui I I rd iuIaicl ~ high umuit rep lai- euuu en ur ra te .

I t luc re is no s id e t t tuuc .  Sidetone iumlp r l lv i ’s the speaker s enu i m ~~ia-
II ti uu hug ll - li ’ sel rio~se atud reduces vocal strain , th is inui pr l ls imug
innell ig ihil it~ -

EFFECTS AND CAUSES

GENERAL FACTORS

The problems listed in table 1 ss i- re not tire exclusive of fenders , rat her . t lme ~ are t he
primary sources of unreliable operation and unsatisfactory performance. I’Ire c , ih i s i ’s of these
problems can he categorized as operat tot ial , enivironnient al , or desig n I act ON. I lucre arc
synergist ic e l i c i t s  w In ch are signri f ican it . An aural sus of the various factors i l luminates t l rc ur
e l f  ec t  s ari d nnrd u cat  i’ s the const rai ills Ofl any appropriate solutions -

I Ec prinra r~ opera t u ural I act or s re late to tire tolera n ce disp layed by the user I l ls  and
wearing t ire I’R( ‘—~ 6. Tire uun it must he worn iinden condit ions V.11 cli are already uinrcom f ’o rtab lc
but it us tolerated dii ni rig operations becau se it provides comuri liii ications w h i c h  are essi ’ni I a l to
flight deck t . i sks  ,iuid sate t~ - Inn the n ri dst of tire f ligirt deck .Ic t is - j t ~ - , t he uriconilontable or
ohiect ionable features are disregarded . howe s-er , t ine urrit us dotted whenever operations permit
because I t t  problems (S and t t ) t (  see I ab le I . Fu rthenuriore , sonic users ii urconseiousI~ are
irri l . i te d hs lire unit~ The net result is a gre at , i t muo u r rt  of .ihuse to tire radio Iroirn beiirg tossed
ca relessly intl  t a cornier or i’S iii being t hrow ii uuignil~ to t Ine deck , It h a s  been demo r rst rated
t hat f l i t s  type of abuse is gri’at l~ reduced whet i tire radmo is assig n ed I)) an iird ividtiai user. ‘I’iris
rough Ineat r r ie nt requires t h e  . i r m o u s  ahl i t is t men ts to he niechauiica llv stable and t Ire unit design
o be ru gged A l e  ss serious f~ict t in is that lire users wear glu lvi’s: I heret ’ore . I hey can t riot I eel wlii’n

t he phisiu— t u ) ’ t . i lk and ( I i i  1111 swi tches ire actuated (ret problems 1 c and id) . Anolher operator
e le m ent regard s t Ire use of the M— ~~ nrotse— c a nci ’ling microphone. The placenre urt for t i re
M -\ reI~i tus e’ to  t u e  u ser ’s mout h is cr i t ical to i t s  pertorniance. If the mike us placed directly
in front of the mouth , ‘‘p’’ sounds will saturate the e leme nit atrd cause a niourre irt .ir~ loss of ’
output . , irn d ‘‘s ’’ sourrds will receive t iuiustt a l emp hasis . Our t ire other ha rrd. the ‘ S t - S must

4
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he close to tire n-iouthr to obta in  tire nr rax iur ru i r r  output auid to at ta iur i ts noi se—ca n ice l i  mig propert k’s .
It is dif ’t’icult to tra in operators to positioui the M—87 opt inria lly, es peciall y durinig tire hectic
pace of flight deck act iv i ty .  The ‘SI-S 7 should he l)Iaced at the cornier of tire unioutir less I Irai r

4 inre h (6 mm) from tire lips. The net e f f e c t  of t irese operatio inal f ’ac t lu r s  us to reduce the level
of ’ performance of tire radio irra rked ly arid 1(1 cause a Ii igir hun if fai lure rate ,

Three env ironnre nrta i f :i~ 
t ors interact ssi tin tire PR(’ — So design to  cau se problems: high

acoustic nro ise . heat , air d w i  rid,
Tire high le sel s of ’ anir hient acoustic noise etr eo unitene d onr t ire Ilight dei- k cour t if l u te  t i re

primary j u s t i f i ca t ion  for the fl ighrt deck conr munn ication svste ni . Sllnrie n orma l tu perat rig posi-
tions e xperieiice irominal noise levels in exce s s of 130 di3a anrd peak levels t o I ~ 2 d Ha. lIre
n oise is coup led into the electroni cs pods at levels su fficie n t to cause hr igh— I ’rco~ uenic v meihanr h a l
osci llations in I lie radiI) co ur rponrenr ts .

Heat is a urrajor cause of problems in many eleetron nie eq uipnre nrts . especia lly I rami s is -
tor ized e(Iuipnrien Is of the sin tage of tire PR(’ — 56 . The h e a t  is tire result of direct suir i l g lut  - air-
cra l’t en’igines . and normal operating climates rath er than power dissipation within the equipment
While rio data are available on the actual tenniperatures reacired withi r r t ire elect i-on ics 11(1(15 .
thermal eff ’ects have been demonstrated in the PR(’— So whicl r contribute to high- Ia i lnre- rate
problems at temperatures whic in are common on flight decks.

Wind is a requiremeirt for flight operations , so winds of 3540 knots are not uncominioni
on thi’ flight deck. U n f o r t u n a t e l y ,  t ire M—87 nniicrophone is suscept ib le  to sat u irati on h~ ss’ itid
(re f problem 2 . When tire microphone element is saturated , a mon ien ta r y  loss of o u t p u t  occurs .
Otiner severe en viron ments (sucir as salt air and corrosive atmospheres , high h umidity . ex t  reti re
cold , and h igh electroni~gnet ic initer l ’eren -ice (EMI) levels) are encountered on t h e  f l ight  deck .
hut m o  effects were discovered to link them to problems ins the PR(’ -S(’l aside from an annoy ing
periodic buzz of induced i :M i .

Design factors are the real culprits behind tire PR(’— So problems . I lowever . tire i l c s i gu i
Was state o u t t ire art when it was conceived and the PR(’ —~~ is the best transceiver curret it Is
ava ilable for flight deck communications. ‘Fhe pr imary  factor  is tire use of now obsolete t cc i r—
uro logy. Inadeq irate design caused eit lner by a lack ol tec lrni ica h inl’orniat ioir or by c lranged
requiremen ts (eg, iniginer noise leve ls )  r anks  a close seconid in importa nce . Some of liii ’ design
prohlenns ca n he addressed individually - hut most cann ot he solved without i\ t e ns uv i ’ reof e s ig nn

HIGH-FAILURE-RATE ITEMS ( ref 3 )

BATT I - R I h - I S A NI) (1)NTA(’TS

The bat ter y  used iii t ire i’R(’—~~~ us a special c o t m s t r u c t i o r r  n i c k e l — c a d m i u m  icll , G i i l t l t u l
t~ pe V U . I SOS( ’ (a co mmercial type wi th a special te nnn iit iai ). Alt lrouigl i the hat tc r v  h.is a s’er~higir f’au lure ra te . ut has a low usage ~.ictor or supp ly ~y~t enrr purposes beca u se if is a spcci.Il
itenni - ‘Fhe batteries are procured sole—sour ce t ’romir Gui lto n u n  large en ough q uarr f it ies that uiaruv
have expired shelf—life times w lren the’s are drawni froni supp ly, hut tirese quant i t ies lravc m te se r
been large enough to qualify a secourd source (there is nit) other comiriereiiii prod h i t  similar
to (;ulton ‘s 1 or to update the in ternal design. TIre cell’ s initernia l cor rstnu ict ionr req uiires a vcn rt
to release overpressuir es Id  gas . linus vent is nioriiiiilhy sealed anti is supposed III resea l auto-
matica lly. I’ach n time the bat ter y  ve n ts , mo isture is lost , resu lting in a loss of charge capacit y -

3 Pinis Re p lI r l  ‘SISOI). Meci ianiuc sburg . PA. I7 n~~, to l der SSOS8 of 7 A u g u st 1117n . ‘SiSOI) 4 ‘ ) U Sn.’’  1 114
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I- iirtlnerniore , I Ire ve nti irg releases acids ss -h iic h are Iniglrly corrosive to ) tint ’ hat lcry c o mn ta c t s .
\‘ cui tinr g iii the PR( ‘-56 batteries eanr occur i t  e leva te d noouii temperatures (3 0 ( ‘ ) . Newer

Ni—( ’d battery constructions are designed t t i  che m ically react fa s t  enough to avoid tire t ’o rnra—
tion of initernal gases . f inns a llo iwi nng f lit’ bat ten ’s’ to ) reurra in co ) n rrp letely sealed al temperatures
to 6~ (

5~ This nesver ti’c irnology would great ly reduce tire hat Ierv rep lac etrr eui f  rate and the
e lectrical contact fai lure ra te .  lii ani v cast ’ , t ire bat ter ies  shrould not sc nt  at t en n iperat ui res as
loss .is 3 ( )  (‘ w lren trot in lust ’. hut 1 m e v  t b .  S iurc i ’ sonic Ill t h e  bat ter ies ta l l  of ’ t h e  same pro—
cune utie nit lot I exan iiuned have Ire lt h seal uip to at least 5 ( 1 ( -

, t he fa i l u re appears to he a ma niu—
lactu n ing quality pro bleuri wl t icI n migh t  he addressed by tint ’ purc h asing do icu nienits. The bat ter y
problem must be considered se ruou is .

I l l( ’TRI( AL I ’ A R F S

‘flit’ iii trial uri/ation prohleinr w a s  a tira;I.ur dt’sign challenge at the tinie the PR(’ —Sb
was  developed - \ I:utiv of the parts se le etto in is 55 crc severel y co nistr ai nred h~ s i / c cons iderat ions .
)ne ot t he res ilt ing coiitl i t iOfls is t h at mai u urourstatidard parts were i t ico urpo urafed u nto desig n

‘rirest ’ p.irts 01 tern lacked tire quiali Iv i’otit ro l comuiiouihy associated wit ir \I I L—Sh’h (
~ stan it i ard

parts or lnigl r—grade coniiurereial parts arid also did nrot Inave tire qual i ty of high—vo lume— manu—
t’acture commercia l pants . Sonic of these pa rts are diff icult to obtain , and nriarr y can now be
replaced h~ inii l ita r~ slanit lard pa rts. Several o f  t h ese miniaturized parts are serious problems.

Uric oil lint’ parts idenif ilietl as a liighi—failu i~e — ra t t ’ item is a 3 5—p F tantalum c .ipac itor
which is dt ’s i gt r atc t l  1 \ l 3  S(I L 101 2P I S . u ris niinriaiure capacitor is uisetl e s tens ise l y  in tir e
auitlRr c i rcu i ts  ( a u t l i o  au rrp lulut ’r . squ ie lcii mnrot lule. noist ’ A \ (  tnioduile , discr iminator . los s— le v el
aut lio uiroduile. arid clipper mn i ui du ile I. In t lrese c i r c u i t s , t ire capacitor ac c ou im rt s fo ) i  a dis prti por—
tio t iate nruuniber of mod iIe I ,uil ures . Botlr tint ’ and i o u  n odule anti the sq uelclr nniodule appear iii
t he list of ’ ir i g h—f a ilure— nate items . svini le fhre ~- are hothn relat isel ~ conip lex arid are both subject
to a high false ren iros-a l rate , flit’ 1 NT3SoIJO I 2P I S f~iilurt’s aceo unrt for a ppro x i un uate l y  t irree—
fourt h s  of the fail uri’s of t hrese niodules , A fai lure inn t h is capaci tor  cair be predicted by the
appearance III a hkit’k spuil in the ssax ed end (see fig 1 . It is ross vur t  uall~ iuirposs ible to get
exact  rt ’pl ace ur ren Is . It ow es c  r . air i’st  ab li sired rd tab i l i t ~ ca pai i loin s t ioW availa ble ,u s a ri’ place—
nr renit urn a s t \  It’ ( 1  R6~ 1 I case. ‘line rt’p lace inrent us a 33—1,o F, IS volt , 10— or 20—percent to sl er a t ’uce
item. ‘t he ( 1 1 1 1 1 1 5 5  im ng n in i l i ta r ~ parts nnu inrrber s are di’s ig iiatet l b r  t h e  lO—perc e ir t  to ul cra urc i ’ par ts :
t lre~ are l isted in descending oriler ~ I preference

‘S13°)006 ‘ P i —t tS ~~
)

\j  ~l )( ) f l ( )  t tO — t ’i( ~4

* ‘S13°) 006 I)~~_(l4( l l)

\ t3 t ) OOn ( ) l ) ,~ )~~ 64

‘S13°1006 (P(—605 °)

Tine part nnunrhers represent various reliabil i ty levels: only tire nule inra rked sv i tIn au asterisk
is in the National Stock Sy ste m rn t NSN 50 1 0—00—O h 0—So IS , listed at S3,20 eacl r I. If  the —~ 674
(in -657°) heconries available , e ith er is preferred to the _Mot) , link MI 1,—S PI ( - part is just able
to f i t  into t ine space design ated for tire capaci t o r , ami d . utr t ac t , urray not fit in sonic urrodu les
hecaui st’ repea fed servicing has sq uiettetl tine I sv u nrrot i iili’ hoard s toget iner: the iiroitl uuht ’s can he
rt ’so ldered tu I allow enronigh space. Suhst itut io i un omf t ine NI I L—S PI - ( ‘ part ss’ ill great ly itirprove
the au itl iot circuit reliability amid fl it ’ ava i labi l i t y  of rep lace rm ne nt parts.

() 
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Figure 1 . A i N’r3Snl :01 2P IS capacuior whiclu will I ~iil slIllul

T he black ui tI ne t I l t )  p~ rt i l l u1  IS i’li’it IIII\ ti’ leaking t lh i t  Ill t h e
p0 iiuua rv Sic t II lit -

SW IT(’ilF S

The mrnin iatu re toggle switches used f ’or f ire p us i r— lo—ta lk arid our oIl tur re t  11115  .iic b1m t hr
in ig h n—f ’ai lure—rat e items , Their rest lective replace ninemit rates are eacl r i’xceede t l onrlv by I h ose of
t Ine above capacitor ;tnnd tire hatt c r ies . Nei t h er sw i tc h is rugged . hut bot h are sui htei - t ed to
st ’s e re strain, A couir nrronr failure resu lts fro m too inru ich prt ’s s uu re ap plied to t h e  i l  lgg le hat h i t  mitt Ic .
The hat handle itself ’ is easily broken , atid the m i t e  rural cour fleet ours are also t r i g  Ic . S u mt ct Ii glut
dec k personne l wear gloves and tire sw Itches hravt ’ a very st i lt act ion . users c a n rur oi l  I i’e h on Iue , u t
t he sss - i tc h i action and tend to ) pt islr hard to eurs uiri ’ f lit’ ssv ilchi is ‘‘ urn ’’: dau nnage to liii’ sss it t ’li
o f t e n  occurs .

The push—to—talk switch h a s  nnometnIa r~ spdt c l ) u r t a c t s . Poss ii Iii tine rect ’ iver is

provided th rough tint’ normally closed corn I ac ts , anr d po iwer to ) I lie tra n smit t e n us S’. h  i i’d I hi rouighu

7
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t he normally open 5-onl:ui- t s . ‘lIne best irrec hannuca l sol utuo m n to tIne pu ish i-Io ’ t . i lk 555 il Il pil ibleiti

us to rep lace tire e x i s t i n g  toge le sw i t ch  sv ith r a pus irhuitto ur sw i t c h .  \ l iunu , u t  m l  Im i l s h ub hi l t o i r
sss i tc hes ss- it ln t ire rugged eharacli ’ r ist cs nree deo l are read lv ,is - h u lab le : t w I l  II -519 ( I~ pt’s
w e r e  iden rt it ie t l \ISS05 (14 anr ol \15505 0(1 h3o th tint ’ MSXU S sss it Iii ’s i t t ’ sp sl ra t i re t  t i ra u r

spt l t :  iruss i’st ’r , t his is a neconrc ilable d i f f icu l ty  A lso , although there is space l u  liii ’ s5 5 ih Iii ’S

t ine t n iou itrt ini g m olt’ nrru i st he relocated slig intl ~ to f i t  t hrew u nto thre case . I l l  res ut l v e lint ’ spst  51)111

dill erenr ce . t ire receiver section ss is 55 ired our . hy pas s uur ~ tht’ pus h-t o-b a lk swu l  cli , imn t l \ s l  I t  sl -t :1st ’

tes ts  I t rans nr i t t er  and rccei vci on tIre sai rr e f reo luie tr cv ) w e r e  cond uc ted  to nu te asuire c iri mi t
s t  icssi ’s anrt t to t’nsurc no rehiabi l it  problems would he iii trod t iceti . ‘FIt is sa nic l ix ss :is shue g i ’st itI

inidepe nithe ntly , is a so luition to tire problenri of ’ lack of sit let one I prohlenr 1 1 t , si r rce it  ,III lws

t ire speaker to h e a r  irinrst ’ lt t lnnoiuig lr t ire base s ta t t on rt ’ I r : im rsn ui ssul lu i .  Roth t h e  \ f 5 S ( t 5  sI~ Ii’S
a re s i t u s l ,uclo r\ in f i b  anti f u u n rc t iou r . ‘Fire M5805 0(t has a nrorc posi t ive act ion and requires

lcss l lrce  t o )  operate. buit t he \l~s SO S t4  h a s  :1 sh orten pluun rge r t ravel . w hn uc lr is coun npati hle s s u t l u

a ~tt ~4 ~3 104) 1 blIlIt seal, ,\lso , h i t ’ M8805 t 4  us soiniewlrat less expe n s ive and i’ , is ucr to unsi a ll

t herefore , it is recorrimend~d is the rep lacement push—to—t a lk sw itc h ( bug  2 t ,

It

~~~ 

. 

.

I g u n ’  . f lue l Id ,iuiih mmiv. , Iisth I l l - t a l k  555 i t ches “s I l t  Iii’ t I t ~it

t he uut ’ss- ~\5 t I i l I  is nt’ll l ,ltt ’d m id  thuat Ott’ sSSl I  IIL’ l h , l t l b  lu.us het’u u

t i ’ t l t l lV i ’ Ib 1 lii’ h ole ni’ s l i l u i m u g b r l ’ n u l  lilt ’ sss h t ~ lu rellIl 1 1 1 1 1 1 1  Iu.us
bli ’ Cul t i l t e d w i t h  cr1 l \ 5

Thi t ’ fl u III 555 i tc h  t b ig 3 )  pt t ’st ’ t u t s  .u mt i f f e r e t i t  pruibk’ imr. Tire s s s I t c f r  should proviihc a

visua l irrdicati onr of i ts pos itiour ni add i t i lmni to hieing nu olm i ’ m ug ged  au t h depenidablt ’. l’lrri’e t~ lit’s

mi f  swit cl n were conrs idert ’d togg le , slide. ant I notar ~ - No s lide switc ines s v cu c  fo o i r r d ss lniclr

S
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H,
~~~~~~~

I h~ Lii i ’ I lhi ’ ll bd Mutt hew 1 1 t h  ‘ I i  Sw i t c h e s  \ iii’ ,ils l Ihi ’
. i l ne r u u a t t ’ Il ’ d i i h b i t l i ’tI eat i tuSl im Ii

~l l1 ih(h he e mi s - u r o u t rm nt ’nn t :i l ly  si’,il et l antI svhu~_’ lr cou u lt l b i t  t In e s pa _ c ’. in t In,’ PR( ~II .inid nbc l’R( — ‘
~~

‘
~~.

St’sc r :i I toggle sss i t c l t i ’ s anth a ro ta ry  s w i t c h  scere idi’ n t i b u i ’ol ss lu ich i c l I u i I i  I t  - h u mi  ,uIl th e c,i t utlu -
da les require a case niu t h i l i c : i t u o nr .  1 lie c a n o h i d , m t c s  Ire iS 11111 55 s

\ L( ( I I  l e i t i l l i t h e s  Products . Inc \1Sl 2 1  S\ I
) t t u p ( I t i i ’ nts Spec ia l t ies , lure ( S h I  l.~ l03 ~‘i ( I I ) S ’~~’ b ’ s

\ l l l. -SPI ( t l lgti lc \15 t l~~~~- ’ -~ h ~~) ~0 0 ( i -  1 b 5 ~~ ’s ’

\1I I -S19 (~ rotar y s t \  Ii’ S R2()  \I.~ 511 ‘hI - I ) .~ 5 S~I~~( ) I ) I L ’ I t ~~
.5

~
t r c q m m u r t ’s knt l b  \15~ I S .~ ’ - I H I  It . S .~~ 5 — I II .I~~~’— ‘I i

( I I  t i tC s t ’ .t l t e r n a l i s t ’ s . ti nt ’ \ I.( () s~s u t c hi ret luures t he L ist  I usc u m t o u t h i b u c a t u o l i n  l i m i t  ss lu i lc  Ihus
s S S ! t  Ii is mn ’ -. hia ni ic a hlv mit re t i i g tt i’ tl . i t s  Il~ t i m 1  m l C I l t i t . h i I 5  art ’ o t r l~ sh~ h t l s  i t i b l i t ’ nelua l i l i ’ t l u : i tr
Ihtuse of the e x i s t i n g  s s s i t i h i .  t he  ( SI s w u t j i  and Out ’ \ l h l  -Sl~l ( s w i l c h r t ’s iii’ al l  s i e t u m I L , m u u l l \
iniore re hiai ’ lc amid t lepenr dahle t l ia t r  e i lh ic t  tin, ’ ,- \ l  ( ( ) or t h e  cu u r i t ’ m r t  sss i t ches , hi tus s  cs i ’ u , t Iui ’~

1 0 1  all s u f f i ~ t t ’ i t t ly lu t in g to  IC sul l l c ~~t to  u n n l e r b i ’ r e tu ct ’ f r ouu i  the R I - I  b i ller h l l : h m t l  inn Ih i c t I tu s-
t i u in r ( ’r pot l If au r~ III ult ~’si ’ l a t te r  t h ree sw I i i  h i s  m u m  ust ’ mI . liii’ R I  I t i l l e r  , issct iuI i l~ s l t l th i l t i  lie
m ut t i se i l .ippn Os utu,uIeI ~ I S m uc h t .~ nunt i  I t Ip  it i t int ’ puut l Hit ’ I I t  her cisc 1111 11 i t  c i t  iunns Ill the
I’R( - ‘~~( h m u s l l l s o ’ rt ’ r u m l l v m t i g  .1 hht .k lb i’”,cm .’ss p l u s t i c l r t m u n  t Ine uus u he oil t h e  case re s t  to t ine
n t i t l u in r h in i g  in l l l t ’ anrt l rt.’ n i u o s t t t g  t i nt’ (iutt ’r 555 i t 1  l I t ’ i i . u t l L  liii’ \ lS~ 4 ( lS5 ’24 I is t Im e ut ’e o nnuu ti e u nt tt ’ti
rep l~icei iremr t -

ftc ( SI T i l l)  tm ts 1111 15 Ill ’ I I I  h I l t S  5 5 5 1 1 1  Ill s I l l  s t u t u i t a m  I l t m - , I t m h  m I mi  l i l S I l I c I b  15 t I l t s  \ s \ , . 1115 III t l t t ’se
-
~~ ml .  Iii’s ss ill Ir k
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T h e earphronne cushuiom rs for the PR(’ — SO are fi l led wi th g hvien inne.  ( 
~~~~~~~ us t he best

uirate ria l knllss un for t’ f f e c t  tr ig ,i good at-oust ic seal bet svt’eun a hearum ig tlef ’enr der aun d tine uiser ’s

iread. It c o m rf o r n ins  to )  iread s- ar iat iouns amid does m nort courdui l n oise e f f ’icie nrt ly - I lowever . g lyceri nt ’
i’ . ,i f lui md . am] f l i t’ earp lronre cus lnionrs o f t t ’ui tievelop leaks , lvcer iu re leaks iurto tIne elt ’c tro ini cs
ptids , &It ’st roving son ic oi f the protect use f ’o ia u rrs arid he um rg absorbed h~ t ire pnm n ted w rung
hol ,irihs . mt also leaks on to t Ire user am rd bec o um ut ’s t l i sn u i rhmmrg .  ‘l int ’ t oia uni pads o f ten  uiset h i s u t h n
h earing deteurders thu not pros- itle so t I  l e t t u s t ’ a seal mror 511cm imnef t i c ien t  ctuiduct tour i t t  nro ust ’ .
s iu tc c  t i nt’ PR( — 56 is St ’s ent ’h~ noist ’ h u n t e d  , t h e  adva irtag eo ius pnoupent ies of g hv ccu  t i l t ’ Ire rcquuired
t h e  u t ’S I—best pros i’d f i ller t I In earp iioiire cus lriours is a si hiconre gel svhicii does irol pento rmn r stu
sse ll us gl~ ct ’ r u mre ami d ss hr i t h n i , IT l  st i l l  ooi/t’ t in t o)f ’ t Int’ cus hnion A pro rm irisit ig ness ca t id m tl at t ’ is a
mrc t i r ane  gel w h ich appears I l l  l t , us  t ’ pro ipert ut ’s approx iuriat mi tt t irose tO gI~ i- triu ne . but is hu i cl u us

fo rnir .it i le solid - liii’ tlest ’lo i pmi rennt of a st iitable rep lace unremi t loin g lv ce r u m r e s lrouuld be suipport eol
us i t  ss mo u ld he an a~ls . im rtage oui s uin n pt 11s current to) tine PR(’— 5 6 am rd miranry t t i re r equ i pnrr eu r ls .

-\s air imi tt ’niiri mr r t ’.isuirt ’ , I hnrt ’e v iny h’cosere d t’oaiir earsea ls were ude n it i l  met l - 1 lne~ Ire
r eci l m nnmn r t ’irt ietl mt nr l ~ t t i r  t h ose O u g h t d i ck  persomin ie l u no i t inivolved in catapul t  operati omi s t ir
t t ’ iner .i reas u i l  the unro st initemise noise coinditionis . since t lnev are sest ’ra l dI3 less e f f e c t  sc in n
a t te n rua m io inr I hair tire gl~ ce ri t ie pads . ‘I’ine toanr pads are ligh ter and , for  souire users , in u re
ct ir nnto rta hlc , am] t hrere us niot inin ig Ill leak out. ‘fire thret’ earseais are : Astnoco nnr part miuiiriher
102 I S , ( ;e n rte x part nru mnrhe r ~~4( 2(l 0 ) S , aniu,l Ge nrtex part irunrher 70(’2 106, ‘Fhni’st ’ seals are

essei i t ta l lv equivale irt anrd are available uinder NS\ S47 5— 00 — °)4O— 924°~ t $2 ,50 1.

SI MI( UNI)t (’TUR PARi S

Tint ’ 2\ ~4 I A t ra t is i s to r  uiset l a~ t lte t ra i r sn rr i t ten f ’im ra l anrtt t reo l lteurc y Jouihler atrth t i re
l ’ (— l  3 2A s i l tconr var actor usett as t u e  mrrodulator am rd as t ire f ’ requenrc \ trip ler ss-ere boh r idemr—

if ied .is i r ig hi—fai l u i ne—nati ’ i tenrrs . Tire st rt ’ ss e s on htit Ii wer e ana lviet h to th e ter unn i n c  possible
ta i lune caui ses . .- \ l t houighr mro nnni a l circuit panamu ieters revealed rio ) s u is pucu l iui s character is t ics . an n
a n a lysis of I \1I —im nt h i i ce t l  t r au i s i e mrts  t hui r u i rg h n tg ln —t cmn r peratu i re operatio n reseale d t I ) t’\ t t ’ss p lt s i c t
tl iss ipat i t r n ss i t in i n n t h e  t lesi cc amid 12 )  ose rvo ltage co inrt h it io nrs at t h e  ~einnico n it Iuit ’ I1ur j t i n rct iuitrs .

lire I’(’- l 32~\ c i ra rac te r i s tucs  sve re compared to \1 II.- , JAN , antI J .-\N - I N si l uco ni S .ir:ic
II ~r spec i f i ca t ions  to t le tc rmi nt i r e  ca nth idate s svhtch eouikh he th irect l~ su ihs l i tu i te d - ss hicli t ’’s hnubit i ’d
uuiipn sc t h perto nmira ince 4 i g a l m n s t  f ine stresse s ide urt i t ’ied , a m r d wIn ch h a d  bet ter  in n f r e r c mrt  fa i l u ire
rates . 1 s s o~ can rt h idat es is ire nde u rt i f ’it’ d I N4 503l4 ann ul J - \N I N I 40,~ . 1 t ’s I s is i re tumid uic teul
in circuit an d both s : i r a t t o r - , passt ’ h  easik . The JAN I N5 1 40 .\ Is  fl it ’ ret ’onnrn~ ’ u i ded rep ha ce—
um nent siunce its im rrpro ived n a t i m i g s  au rd m tra n uu la c tur im r g  qu iah i t ~ co i ir l r t ’d s h noui hsl ri- s luice saract u i r
fai lures by at lt ’ast 1)4 penceurt , ‘I’he J A N  I N 5 I 40A is s loicket l uuui der NSN SOIl I -0O- 2S~ - l iSS.

The 2 N74 I A  tr aunsis lot ss as .imn a lyied to ttelt ’ rmrnine iep ha c e nr r ernl ca nndi dati ’s . . -\l t lnougl i
a nr unni hen of ’ cain d itla It ’s went’ ft i t in n d . sui bseq uen n t I es l s s lrosved t h a t  o n i nl V nniarg imra l ta ilut re rate
innipro ve r rre unts u n g i r t  be ohta i ned. ‘t he 2 N 2°)56 is as flit ’ leadi ng can nd idate t o l en t  it ’ied wi n ch
coni ld successf ul l lv replace t h e  2N ‘4 I A:  iu h)we vt ’r , lIre 2N 205 ( m svouild ield o mr lv a 4 — 7— l i eu t t ’ tnt
fa ilure rate i m nr p roiv e mnretrt , sshui c h r us wit  s ig n i f i c a n r f .  ‘l ire pr inmra r ~ problt’ mnn ss i l h i  the 2N ’4 I A
ap pears to ) he related to ) gt ’ ni i r a m ni u umn t u inic l uo mi c hi :irat ’li’rls I ii’s under  I \1 l —t t ’ i r rp ena t ui ne s t ress
t iicst ’ sainri- pruih lt ’niis wi ll e x is t  to  greater tin lesser t’ ’it t ’tr t is Iii all g en nira in iu uinn t r : I m i s h s t l rs

inncl udi nrg the 2N2 05 ( m . l i l t ’ pat ’kaginr g constrainrts iii t int ’ PR(’ — 56 u inn to r Iu iumat t ’I~ e h i mni in i at t ’ f lit’
gerinianr iut ir t r a ums is t o rs  w hiclr irave t lesignus least suisct ’I iI ut i le to tint ’ s lnt ’sst ’ s t , i u u s m u u g  t I re i iughre r

I 0



f’ailure rate. ‘t’he o uu r l y pract ica l sol utno nr is to e lna nnge tint ’ traurs isfo i r Iecb inrologv to a s i l i t l l r t
base. Work performe d wider air iirdepeurdent task at tIre N:tv a l F.fe c tromri c Syst i ’t ns 1 csi amitt
Evaluation E)etac lrmni ennt (Nh- . STI-. I)) converted tIne AN , PR(’ -56 to s ilit ’oin I ra i rs is tors . It is
reconrnirended that tIre NESTE I) iunrpr ovem ni emrts be ii rcorpoi rated u n  lieu of t h e  gt’ ru ina m n j u immi
tranis istors evaluated by th is ef ’f’ort .

Ml(’ROPIION I ASSI MBL\

Tire M—87 nnicroplnoine , unnicrop inonne cord , atr t l m un ike b tuoinm r collect s t’k su m lb  er a i ci ~
high f’ai lune rate. Failures inn tire mienoplioure are hotlr elect n eal anid un rec i ra un ical . ‘flit’
e lectrical failures appear to he caused by lruuniktity adirn it ted th roiu ig li i’ l l  lien t racks iii t i l l ’
cast ’ or leaks arounti tire ele inneur t seal , ‘fire crac ks in tire case art- sinr rp lv itr counurpl e ic uune i Iu , m uni —
cal failures , A leaky eleurne urt seal is milost probably caused b~ t ire tt ’ar im ng tin l omose t u imi g of I ic
st’a l 1w w mnr d pressure. Inn fac t , t ine M— 57 is su isce ptib he to sat u rat i o i m r by svinnd : inn I lie s i t  m u ra te s t
condition . t ire output throps h~ at leash 50 percent ami d thre nit uist ’—cau icc h iurg cbiar ;ucl i- r us t i c
virtua lly disappears ( prohletir 21. Another Possible type of electrical failure t leris i’s br ut rm i  shi~ Ills

inrsu lation hreakdow mi , on, inn co irtunnction with nthie n I ailures , welding out the d\ t i a t t l  ft

w imi dinrgs due to intense electro nniagnetic fields enrcount e red on tint ’ Ii igint deck I uip to 200
V no. hu o wt ’s i’n _ t h e n -  are no data c o m n t i n i n u i i n g  or r e t u l t i u n g  t l ie s i ’ fa ilure uuio iu .Ics . Inn i mu ~ _ d s l ’ . the
priirrary e lectrical bait urt ’ nrno ) de is huiiniidity emrteri n’ig t hrro uug lr a lea k~ t~it~imi~ in I si’,tl - ‘Flit’
mirec hamnica l f’a iiures are mnio ist lv crat ’ketl cases result inrg Iro mn r roiuigli :ibuise - ‘l Ire iii ke boom i s  a
‘is ti—piece w i n ’  loop asse mnnh iv - The minost f ’neq uuemi t  b ’a ilu nes occui r at a w clii on tire In irgt ’ bet ii cetr
t he two pieces or at one of ’ t ire is ire loops, V intuahl~ a ll t h e  t l ocui n r ret r te d lai luii ’ s ui ’sui l tct l  luoi i u
users ’ attempt ing to bend tire mike hooiir to place flit’ min icroip hionr e closer It) tI lt ’ trout Ii. lIlt ’
f ’orehoonr (tire loop con nect ing to ) tine urn icro phron re ) is urol hong t’tno iug hu to f i t  .01 m I s e r s  cI l I n t

f oirf ~ hly (see fig 4) , TIre failures to t ire min iertip lion ie t’o ino l ivent ’ brea ks u n  the wires at t i n t ’
comrne etors 1 usually at t ine tnnicropirone curt ] I. prim aril y in t Ine clot h—co s-er ed scrs i I  l Os  Is

orppo)se d to rubber or pla st ic coat et l  ) .  ‘I’Inere art’ sonrrt’ t ’a lst ’ rep lact ’ mi neui ts t O t Ine mm ii ro i t h i t l nu e
amid cord duie to input tra uisfornrie n I ai l uurv- s , hut t h ese probahlv c t i u t s t i f u t l e  aho m uit 12  perceuil
0 ) 1 tire total rep lace mn ren ts , Researc ir revealet l a inn icro iphit inre : iss c uu u bI~ it t  th is ’ Nat io nr , iJ St kit ,

Sys te tn r which is mriade up of tIre N1—~
7 iv itir a windscreen , a mi i ike hoiouin ss i t h n :i Iou u n g t ’r t t l m

boom , an d a rubber coated cord : tIre stock mru inn ber us St )( i54J0_ I S 1— 0 2 I 3. I Itt ’ w innt l scret ’ uu
wi ll protect the M— S 7 f ’romri wi n d sat uirat ion , f lit’ t’Ien u ie nn t seal I r t im ut s sim nt h te:inl urg. , u m i d I Ire c , l s i ’

fnonn r unnuc h of ’ t ire n o m in al abust ’ . Ad th t t io inr a l lv , t he is i trdst ree tn tedu ici ’s anr t ro i ~ rig spei’c li
a r t i f ac t s  frotni ‘‘p ’ md ‘ s

’’ 

sou iu n tt s awl helps  t h e  usei’ III l)i’oIpt ’rl~ p t u s i t i o u mr  t Ire it i ic iompl lu t re
for uniaxi mnrun i out puu t and intelhig iliilil v -

( ‘A l3Ll- ASS I- . MI3I.Y

Tine cable ass e mmi bl y het s s -ee m n the elet - trom i ic s poids h a s  a nuoslen: its ’ ly hiigir l a i l i t n i ’ m , i t i ’
Many of t Ine fai lures occur in tine rif bomn cable w inere it ei nters the coi nn i recto ir blocks , ..\i t i n s
point , t ine cable is flexeth across i t s  wid Iii r.ither t inani inn l i m e :  tins puits a st ’s crc f a t  iguinng
strain on t ire cable. Iii order to relieve flit ’ s t rai m n . ii is neco it nmrnenrd ed I h a t  ad lnes ist ’ sea lant
RTV— 102 be apphieti inn aceondairce wi lln f IL ’ul rt’ 5 or (t  Ahf ho iuig h i oIlmen lai lu im’es occur si-if h u n
t he coninector blocks , t his’ tiesig mn precludes doin g anr~ t Iring 1 o correct Iii us probleuni -

-I.. ‘• ‘ . .— - — -  — -



I’iguire 4. ‘rune old anud mit’w m umu cr l l p htmlum t ’s . htt u nn ass emut hl ut ’s . _ ui id 1 l u I r m i ’ i
ci t rds liii’ less hll i l unu ass i’ t i hh l \  h as  a lit m igt ’r b l b r t ’h luom uu . the i l l n u n u t ’ i t i m u ~ .I n I
us wra ppe t h , h io u im n d  tIre hoonun i l l  av i i td si iaggi itg arid t t i  I ) m~ 5 uohi ’ ‘ . m r a m m u  t t ’lit ’ b

St \i \ i.\R’1m () I~ lIl(;ll~F A IE . t 1R I .~RA.ti i i i  ~lS

l’ine ahim us - e lnugh i—f ’au lur e— ra t i ’ tennis aceo uinr t Ion 50 pt’rcs’ mn t of a ll ct u!n i ’ c t m s c  mt n: i i i i tc tnat ic t -
act ions reporte d.

PC BOAR I ) S

lint’ pnimn tt ’o l circuit boiards used In tint ’ PR(’ — S ti  h ays’ heem n s hu t iw in l o m ex panri l  . l Ire cx-
pa u n si t m m m I l losenu s t ins ’ tu ..’t ’d—t iinouiglr grotiur ds amid ca uses i n r t e rm r i i t t em n f  t ’ oun ta c ts . - \ l t huo iui i i l r grou inrd
c o nrmr ec t ium m i us n no m t lu ts t , t he u mr t e r m u i i l t en r t  t’o i mnt a c ts  earn o le t umn t ’ f lit’ nadio i hi~ a lt en i m rg line pa t t t ’ rnn
(if gr (iumnt l cu rnt ’mn f s.  Appare m it ly tire board exp a nrsi uun n is caused Ii~ I I tIlt’ ahsorpt ioor of
mn ioistur e , ( 2 )  flit ’ ah isu inpt io nn of ’ glycenine , anns l ( 3 )  ag inrg , ‘[‘lie hoard unn aterial is uno it part it ’u u Iarl~suscept ible to u nr um ist u re ahsorpf iotn wineni i t  is coirfo rnnral coated. hut f requ uem nt st n ipp iu ng oil I lie
coating for repairs amid ti ccasio mun al oun i issi t i in tO c om atimr g af

’
fem ’ repair s dot’s co int n ihute to ) f l it ’

hoard swell inrg. ( 
~~~~~~~ Iras beenr I ouuid mursi de a m nt imn r her (i f t ine pou t .isse inn bItt ’s ami d lois heemi

slno wnn to i- o uufr i hute s i g n nnf u c a mnf l y  toi  hoiard swe lh i i rg. ‘[‘ire ear seals are tI ns ’ s t l i u r t ’e Ill the g lvce rn mn t ’ .
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INTERCO NNECTION CABLE
(2 1

:1) 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
H1_ 

-

/ / / / / / /  / / / /  / / // ,‘
ELECTRON ICS f’O[)

(1) FILL WITH RTV- 102 (ADHESIVE SEALANTI. DRY 24 HOURS (MINI Ii WEEK P R E F-ER HI  I)’
(2) COAT WITH RTV- 102 FOR ABOU T 1 INCH (2 b un rn ) LENGTH INCLUD ING PART OF THE

CABLE TWIST

I- iui i iut ’ \ llliImi I t mu itb ,idhii’s ust ’ s ea l _ m i t

_ ‘F

• ‘;
~‘ t j  

-,

-
~~~~~~~

i-ig urs ’ (i R1\l-l 02 app lied to a t’ t u um n tc c n i nig table i i i  prt ts ’ ido ’ s t u a u n m  m elio ’t \. u t ,  t b 55 III’
cah lc is ht ’t ol , iw as I ron) tim t ’ pi v tum I t i  t h e  ea iplld
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Tire sleve loptniemrt out ’ a tress - dn~ ear ss’a l anst fine i n i t t ’ni nni uti lm ,a f io n n i u f  foam— h Ilt-o h t’.ir
seals w irere lower uroise levels pennr n it w i l l  great l y  reduce f l i ts prohh em mn - lint ag imu e i u f  the ht ‘.ursls
pninrranily af ’fects solderahihitv. t ine retent ionr oil tire circuit It uhs , ami d tins ’ htt .irt l uria t s ’ria l, wlnich
f lakes and swells , ~V hrein a hoard is deter iorati ing in t in is 55 a~ . it slnt uld be rep I~icc o i

TIne boa nil sw- elI iung prohlemni deserves tine at tern t ion t if tine fit’s’ t tec h u n ic i  i nns  be. .imu si flit ’
e lectrical effe s- t  s are so d i f f i cu l t  to ) track slowni . It us recoim mnm iien nds ’sh f h ta t  t ins ’ f e s ’t h — t lrr ttig ir g rouun rols
he touchred up ss - u t i r  so lder ps’nioducahly to e m ns ui re th at nn ’u m m i f e r n i i i t  t t ’ mr t  t u n r t as - t s  oc tu r .  t ins
shioiulsl especially he ii onre onr the t rauisiir it ten,

.-\t)JUSTMENTS ANI) .-\ L.IGN\1ENTS ( Problems 3. 5 , aird (m

SQt ’h L(’hl Al)JVS’rslFN’F

Tine sq uelclr adjust mn ne irt us too critical to he a practi cal adjust nrenn I s’r\ sinna ll ilnange
in the var iable resistor usesi for squelch adjustmen t results inn a large clnange in squelch t lnreshold -
In somnre uinits . a I 00—ohini cinanrge ( I  perce mit ) is suf ’f ’icient (because of worst —case to uher an ice
combinations ) to go from the unrsque lched conrsl itionr to a sque lcired coniditioni wh ich ca nnno nf he
broken in certain operat ing positions by normal signa l strengths , W it i r  the current variable
resistor , a I 00-ohm change is effected inn onrly 3 degrees of arc. Fuirt lrerninore . the current
variable resistor is easily knocked out of adj ustment by impact shocks . ‘[‘he radical utnisadjust-
nn’ient of squelcir can appear to he a f’ai lure in the audio , squelch. o m n ir o i s e -A \ (  mnrodules . wIn ch
ot’ten leads to the f’alse removal of t h ese modules, A 1 0-turn estahlisine t reliability \IIL-type
variable resistor is reconitrrennded to replace the current part . The new pa r t . R J R2 o FW I 03 M .
wi ll be much simpler to adjust , since 1 00-oh m chamige s will now he eff ’ected inn 36 degnees . Tire
part is stocked under NSN 5905-0 1 -0 12-3770 . Figure 7 sh ows tIre existing .innd recommeirded
replacement squelc h controls ,

TRANSMITFER/ R1- .(’i- .IV FR A LIGNMENTS

The PR(’ -So is very susceptible to innpact shocks and acoustic vihrat ions . t’spt ’cialI~inn transn nitter and receiver alignmennts , Fully 20 percent of all reported to ta l l’ai luires (re f 4
are misalignments only and do riot require a part neplacet inent , Temn rporarv hosst ’s of si gtna l m r
certain deck locations also ) result f ’romnn trri sa lignnrients. Tram isn iritter a l igi nm nne mnt requires IS steps
and receiver alignment requires 48 (ret ’ 5) . Consislenimig both settinrg up to test and reassi ’ nrn blimrg
t he radio , t he alignment proceslures require skilled nnaintenance manpower (ofte mi a Petty
Officer First (‘lass). A few of t h e  adjustments are somew h at critical . hut nrrost of t h e  misaligur-
ments are caused by tIne inrec hnanrica l instab ility t i f ’ tine tuning eomnponenfs . es pecially tine
variable inductors. It is recornrmen ded that Tef lon tape he used to stah ihite the f unninrg ~h migs of
the variable inductors. Tire tape will ah low adjustnnem its to he urnas ie . hut the imirpact shock
ef ’fects will become minimal, Figure 8 illustrates tape wrappesl arounish a variable imisitictor core.

~ Material i l istt ir ~ Repturi . MSOI), Mecbran iicsbu irg , PA , I 70~ 5 , Set hr. E06 . hOtter SS057 , of 2 August 1976.
MSOI) 4790.SS704.(’Oq, us Detailed Rectu rd tuf (‘ tunnip heted Mai mrt c miam ic e A c lt i t ni s

n Fligh t t)eck (‘ on um nnu nica i it un Systcnn f AN/SR(’ -22( V))  Technnit’a I Maurtial NAV F L I X  0967-0°)7-00 tO
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l it_omi t ’ —‘ I hue ml i ’so ss~m me I~ Iu .us l p ims tuums ’ uut i tus t , dl~d t l l lw t ’ m I IIII) .mrc ’(I t I re ‘I I I t  m ‘ r i m - ’ ’ I ‘ s e I

Ihe to ta l  reo lu irenurcui ls for  a l i g n n tnn em nts  s b r t t u ml d he res hu ics ’oh Is hit ’ri t i n t  h’ t~ m his  .l~ 1 1 1 10 , u l t uune I hue
rea lignnnt ’ nn ts  d t m n ne tin i l I i I I i t u ~ u um i un svut hn t i t h i s ’n correct t i ’ t t ua u m n t c i r , u  m m  so ill hi’ t t o f u , ~d at ’  ‘ m m  t
pert-ent t lrrtiug in ci l ru i ’ ,.t u t u m u  um l  lIre in ig h i—fa u lu i re—rate i le r t is  ioht ’ n u t t l i t ’ o l un thus s t t i o l ~ t l ni ’i ’s’ I b ’ m , - . I t
is puiss ihhi ’ t t i  reduce the a hig m ni nn emn t m inaiur tem n a mnc e h u r t ’ inn e xcess of ~~ pt ’rct ’ nnt

RI~(’F,IVl R F R ON1 I- NI) (Prubicnn 7t

‘lIne rt ’ c e u s t ’r tn t u ur t  s’ns t g au m n depem rs ls mini this ’ _~ s 2 . ~~ S t m . m n r s i s t l l t  I our aol t ’t l u i , I t r - _ ’ , lunr . t his ’
~~\ ,~ 3 m) 5 must hiavt - ,m s e t , u  of 31 ) lur ~io ls - quiats ’ g ai tn ns’ s uu l t s  in n s tu ~una l ss ash i u iul  ( r ~ t Int ’ f i r s t  t i l l
l i s t  i l l at t un amrs l an a p p a u t u t l  .tu s hi tu umiou t lu ihe fa i lure . I lie mutu i rn i tn a l  t’io ’l:i I t  t h us ’ . \2  ~ i .s is 3 ~ . k i t
i t  s’anies fr onnr 20 Iii ~~~~~ 

( ) s t ’r t he \ e l m s , p ro i po u r tu t mmn ~it t ’l~ , t un ic ,ino h t i l l s ’ I T . i m m s l s t l l r s  11.10 , . hee tn
proo lt icesi in t h e  buss- enn sh it this ’ be ta  sps’t ’ t ru u mi i . t t ’~ t ’ tu t l~ , 1 w , is  f imu i t i o l Ih n,i t  m t t i l ~ I t )  pen c r11  It
t lrs’ 2N . 3t) Ss m r  .m hang s ’ s. i m uup le tuf  parts oh t :i i nns ’d Irum in n t I lt ’ \ ,i t i t t i i ; i I  S t r  ‘~ k Ss s t _ - I t t hu Rl . i t ? s ’ l ( m m . u t s ’

gain lot tIre AN I’R(’ —~ . , -\ ti ut nrhs ’ r out 5. iuudi da le rs’p lac e nin t t u s  so thu  sun tu u l a t  l u .u r ,u ~ t o ’ m i s t t 5  s um i o l
rn imnnimuun n betas ol 30 ss e~ u miv es t u g : i t eo l , hut tu u r  turns ’ rs’as onm or , u i u t i f  lien mut u nu t ’ ~io \ o ’d s . i t i s t , u s  t i ’ m s

hlumw es ’er , inslepeniteint wi irk his t ins ’ N.ts , i I I let ’ t n u t u i c  S~ s t t ’ m m u s  1 o ’ s t  amid 1 s . u luu , i t t i t i n  I )t ’ t . r c I i tm ~t - m t
\ i S’t’l I)) has ide rnt i tued s i h i c i t r u  t n , mn i s ms t i um s  Ill rs’p l, is ’s’ t he u.!l- n i n ra nmt i i tm m t i , u l t s m s t l l i s  I l t m t m m s ’ ht t m m t

t ine f ’ R(’ —S ( u . l Int ’ si lit unr te t h i n i tu hi ig ~ us ~hi . in . i ~ t t ’ rmied h i~ i t ’ t t o ’ r t . i u l u m m t ’ r , m t i ’ s , in noh less suis , - s ’ i s l i h s t l i t s
t ( i t u r tu i t  slr s ’sss’s ari d lou ts ’inips’r~ifuir s ’ 5 . 1 1 1 1 t h  5 5  It is , i n i l u t i ; i a t eoh  t h u , u I  tI lt ’ p t l t ~1 lms coI 5si  S I  i l )
suu hu i t i t un is  will : i lsm u t l n r t ’ o t t hus l ) r ( mh ) l ( ’t i l .
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I—iguir c ~~. Taps’ wrapped uig hn lv ar o mu i nid tine d ire id a van iahle m ud  ucnit r keeps time is  I rotrin
vih rati mrg ow n l It  atl j u sm nit t _’ uun

USER ACCE~FANCE (Problems 8, 9. and 10)

The PR(’ - 56 rates h igh in user accepta unce . ju dginig l’rorrr imnterviesv s t )f sh ip pensoninel.
,-~ large portion snf this inigtn acceptanice relies strictly on t lre essenitia l st ’ rs’ ice proiv i d cot hs~ t hre
I- l)( ’S coup led with tire tact that there is nit) al tern ative t o m date. ‘l’hre iminponrt au n cc of flit ’
sv s te min to t Ine user tends to mask tint ’ vario us prohlennis w lnich are irnitatinng.

Most irr i tat ing us the presemice of severe pressure points on f Ire top ansi sith i’s mul  t Ins’
head rt ’s u ml t inng trom in the conceni I rat ion sif t ins ’ err t ine we igir t oil tire tram nsceivs ’n our t o m I he irs’ao h-
hand pad and thne sagging orf tine e lectrorn nics pods into the neck. ‘l ine weigh t cann he redus trm-
bitted by snap pinng two headband pads f ’ronnn tire Il-I 57/A i(’ over thre s’ mr ds t i f ’ tine headhansi
as shown inn figure 9, Ilnese pads will dust nihute thre weigh t sut ’f ’it’ ienrt iv so u t m at  tnnos t risers
wi ll not suf ts ’r s’xce ss ive pressuires . ‘I’he pads are desiguratet i MX- 25 t ) 7 / - \ lC  and art ’ as ai labt s ’
t hrough tire stock system umnder NSN 596 5—0 0— 7 1 5— 6 16 2 ( less I m ain ~

, ( ) 1 t )  s’as’hn 1.
Another prohlennn is tire lack oil a sta undhy posit iomr lo ir the earpods . .\ s I . i  ur db~ pos u—

t R)ui re lieves the pressure fron t arou mnd tire ear duniung tmmrnes of nt ’la t iv t - o h uu is ’f hs lea l lv , I tnt ’
stan dby pu is if mourn would also allow emnoug ir spate for  lire umss ’r to wipe o f f  iris can w i t  hi a toso’ s’t
wit hout dot (‘ing t he helmet. tIn t’oirtu irate ly, t h e  desigun out t ine inehnnr et precludes .i s tarr  dhs
pusitiorn short of ’ dof ’tlng the helmet itself -

l’he two factors above plus a in ii uithe r ut o r t her on in or helmet ptoihlenrs coon hine lo u

s- reafe niajor prohlennns of discommf ’orf and mrri tat inig dif ’ f ’is’iilties in the use of f lit’ hneli nnef radio
during onp erat io unrs , lii sou rne cases . j un imid ivid ual Lust - n is un o it aware  oh the irritat iunn h ut uw t ’ve r,

1 6



it is tr a nns lats ’d u n t o  physical abuse oil t h e  radio t’ mt iner inadvt ’ r tc u nt ly our oivc rl l~ . I lie n’ a ul i t  is
are f t i s s s ’ t l care lessly unto a cor nier sir s la m nnm r n ed innto a sts ’e l sleek slepe undimig our t lit’ tat iguis ’ ari d
mrr it at ioin oil ’ t ire user, ihnis fact directly connt nihuts’s t t i  au iur or d innat s ’l~ lni gbr tin if re p la ce inr e mn t
rate ann d to tine need ton Ireqiis’mit re pairs. ‘Iwo f’ac to rs w ill t’nn inamn ce fIne riser cans’ of t lie rash ioi

I)  mmnr proi ve i ts connf ’ort aun d reduce tIne fat igue causs’s l by it . ami d f 2) nnake it a perso miah ly
,mssi gint ’d iteun n ,

I _ _ _ _

I igurs’ ~t\ ’c1I ” \ l(  paths unisma l t e d I’’ s l i e s t ’ lhti’sSuiui ’

inn orsher to unnak e the PR(’ — So a personally as si g mut ’o h ml 5mm . it is unecc ss ar \ l o u  Ii u s e  s’ in tu uig hi
ra dios for all personnneh pIns att sl it ioura l spares to ) com nrps’tr ~a Ic fo r  t i t tus t ’ ht ’ inrg l ixt ’ol - ( )tn a ( \ -
t ints would require inncreasinig tire al lowancs’ frt im rr 32 Il l  3°) ansi a th olmn n mi auroi t ine r  ha t t e rs  t- hna rgt ’r
On a L.PI I. t ine e x mst i nng s’onip le mrrenn t of I 6 is s ut t ’iciem it , butt f l it ’ a lhos s ’aurc e I’o i r a I Ph) s hr o uu il t l  lie
itis -reass ’d fr tm nn 8 tim I 0, J } n s ’ss’ est u ni ua f es are hass’d urn a sI udv t O  opera litm us u n  st i ppumrt of ’ I t nt ’
Sec ure Man—on—the—Move ( t i mnu urruu nit _ - a t u im m is  S y ste m mu I M( ) ‘sl( ‘O\IS I oht ’ve hopiin emn t Int ’l ( i t  - f i t s ’
f i rst  inrsre mine nn t oil M( )M( ( )MS will ns’piace tine I - l)( ‘S i i  I’n ’

~ 2. ‘ I l is ’ m u r u m um n lcu n amrc t ’ rt ’o l uu iu t ’u ln t ’ mi t s
anno l unit rep lacennren rt rats ’ f t i r  1.i’i Is us at urr oi st 25 pertemit  t h a t  It ir ( \ ‘ s amA I P1)5 , so lu cI t
ohs’nio ns tr ate s t his’ hs’ urs ’I its o ul ps’nsoiira ll~ as su g nn es t u mn its . l’ews ’r uni ts shio it i l d his ’ rt’o t ui i ns ’o h i tu

“ So ’ . ill ’ ~ t , I t l  mu t lu s  tsl ,,vs (‘ o n i m nn u mimm ic j tu on u S \ S t t ’ uuu ( MOM(’OMS ), \ ‘ r ’ lum unns ’ II . \h  I ( II) ~I0 , ~il \ l ,is ‘I

J i l  I IsO’ lus& ’Iiol ,iniol l)( ’ ( ,ihst nm
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procurenient sinnce tIne iircre ased allowances s h ould result in sigrnif icant ly lower rep lace-
meunt rates t h an t ire current replacement rates now experienced (approximately 40 perceunt
per year ref 7),

SII ) E TONE

Tine I’R(’ — 56 sios’s urot eurre irt ly Irave sut leto nre hiow s ’s - c n, if the rc co un nm rr c mrdat ion to
rs’p lace fire pus l r—toi—t al k switch wit l r a pusinhut ton swi tc hn is fol lowed , pro )vi su u tin of si t lett inne
will he mn l rere nt (see Il ig ir I:ai hs ir i . Rate Items Switches). The e f fec t  out ’ s idetonre inn high-
level ambient acoustic noise is mu lti f ’old. Sidetone provides confidence to the user f inal he
us coun min un icatinrg . cause s h u m  to keep his vocal effort below tire strain li- v e l. anal s lows s los s’ n
Ins speak iu ng rate. T l rese factors co mbiine to reduce voice t ’at igue , w hic h in ni pr o uves lonrg-ternr
intel li gibilit y . Inn theory, t he user is also aided in enunciation , thus ini proving i nt elIi gi h i l i t ~ -

Sidetone s h ould he a we lc onnn e addition ,

R ECOMMENI)ATIONS

FOR SHIPBOARD A CTiON

Most of t ire identif ied corrective actions caui he acc sm nnplishes l easi ly as part of a
f ’ield channge. The proposed field change in appenidix A is wel l within the capability of
ship ’s t’orc~s , The f ield change incl udes new on oft ’ ar-n d push-to-talk switches , a m icrophone
wit h wind gcreen . a longer m icro ph o n e  boom , an i nnrproves i squelc h adjustment . inni proved-
reliability parts , more-stable tuning, ann d s idetone ,

2. Those users who are not subjected to t h e  most int ense noise levels (suc h as during
cata pult op~rat ions ) should consider an interim rep laceniennt earsea l (NSN 8475-00-~)40-9249
rat her than the current glyceri m ne-fi li ed earphone ctt shio n r ,

3. Those users who are bothered by a pressure point o u t  the top oh the head s hsiut sl
install MX-2507/A I(’ headbanrd pa ds over each end of the PR(’ -56 hneadh annd.

FOR DEPOT ACTION

I, Depo t activities should note especially the rep iaceur remit of t h e  1 N l 356 U01 P18
capacitor by M39006/09-646°) ansi the PC- i 32 silicon varactor hs ,h m\N I N~ 1 40A silicon
varactor.

2, The 2N 23°)8 tramnsistors usesi inn tIne RI: front euisi shoulsi he screeun s’d to enns ure
a minimum beta of 30.

FOR NAVEL I: x ACT ION

Approval oil the proposed field channge (appc nnsli x A )  aind associated e nrg u n s ’er ll rg
change proposals (appendix B) is reco nni nnennd ed.

‘Naval Electronic Sysi c umis (‘o mu nuii a u md Dciac h ii remit , Mc ciia m u ics hu rg, PA Id le r 4t )43A. MiS .o l f I . 4400, Sc m
3304.4043 of 10 Sept em be r l°176
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2. l’ lne prs c u rei ni t ’ ni t of ’ tine batteries for t l re AN. h’ R( -S (u 55 should he inivesti gated
an is i nrno re s tri m rge n t quality s’o nrt ro l provisions instituted to assure battery seat integrity , If
nrecessil ry , a secon d source shnould he developed and the inclusion of nmewer battery teeh uno-
logy j f l t o  the cell construction should he supported. It is strongly f ’elt by this investig ator
t hat a battery redesign us warranted and will result in greatly improved battery life wit i r
resu ltant cost savumngs -

3, TIne non s t an ishars i pa rts floW used inn the AN/SRC-22 system should he revi ew eol
ami d repl aces l wi th ~Ii L—t ~ pe parts wherever possih le, Tin s will improve hot i r thrc re l iahi l i tv
a nrs i It igustut ’ s t i t ’ t ire s~ stt ’un n ,

4 1 lre ole v eloi p m nn enr t of a new , non fl uid earseal (earphone cus in ism I with tire acou s tic
anr d fit ad v auntags ’ s oi l’ glvcennre sho uls l he supported,

5. The findings out ’ NI STI I) should be implemented , rep lacing t Ire gernl ain iu m tra in-

‘s i s t ou rs so i t  ii ~u iucouu n t r .m nrsu s t i  Ins ,

6. l’he allowa mice for AN PR(’ -56s should be increase d to allow most users Ill he
.us.sm g ns ’d .1 unit t o ur  persomn,ml List ’ .

19
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APPENDIX A: PUBLICATION ARTICLE ( Proposed )

FielsI (‘m ange ( I )  A N/PR(’-56 Radio Set
Operatio mnal and Reliabi lity Improvements~ Type 11, (‘lass A

Routine Action : 1.5 Man-hours1’Radio

This field ehaings’ applies to t ine Radio Set AN/ PR(’-56 , tine irelmet radio o)f the
-\N S R( - 2 2t \‘ I I- light l)s’~’k ( ‘oumnnirnunn ic at iou Syste mi n . ‘l ine psunpose oil ’ this l’ielt l c l iamr L’e is

t (i im prove t h e  reliability of tine Inighest failure rate comni ponem its , to resiuct. t h e  to lal muiai in-
temranrce time per radio , ts) asid sidetom ie . and to innprove certain other opc ratiomra l features ,

Equipunient nomenclature is niot affected.

MATERIAL REQUIRED:

ltenr Quantity Description NSN

1. I Micropinone. boom, and cord assy 596S-00- 1 81-02 13
2, 1 RJR26FW IO3M resistor , variable , 5905-O h -U I -3 7 7t )

10 turn , established reliability

3. 1 Switch , pushbutton , miniature . 5930-00-473-33 86
style M8805/64

4 . 1 Boot , Dust and Water Seal , 5930-00- °)50- 4~ 4 I
MS 423 10-0 1

5, 1 Switch , toggle , spst MS 246 55-241 5930~00~45m),~ 3S~
6, 1 innehr Tape , ‘retlon 8030~00~87 5.h)

~ 4~
7 . l o u  Epoxy 8040-00-0~~l - S31 ) 3
8. ,2 oz RTV-l02 ( 1)ow (‘onnn ing 732RTV) 8030-LI- I I I - S S ’ ~S
9 1 inch Masking tape

(mater ials 6, 7, 8, and 9 come in quantities su fficient for approximately h(u tielsl c lnanrg t - s

TOOLS REQUIRED

Soldering iron
Solder , 60/40

Screw drivers , pliers . etc . normally required for AN PR( -56 tnmai i ntenra m -ice
I)rill and I 4 inch drill hit

Test set t’or A N/SR(’ -22 (Bendix TS- IOOA )
File , flat , 1 / 2 inch
Knife , pocket

NO II Because of the dryinng times required , it is recommnnnended t lrat tin s lielsI ciraunge he
accomplished when tire radio canr be out of service f ’or a day our immure.

2 1
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PROCEL) U R ES

Reunnoive tire lrelnnet assen m nbhv , eumsure unit is off , remove battery .
2. Separate tine electronics posls f ’ronm tine imeadhand ass em nnhl y , siisc (innect

tine interco n nect lung cable W300 1
3. Renrove the hack of ’ t he receiver pod and unifa s ten tire receiver printed

circuit hoard.

4, Renrmove tine pusir-to-ta lk switcin (S3002) aurd t h e  switehiguard tab . Ligh tly
tw ist toget iner the brown anid w h ite wire rennoved f ’rounn terinn imnal 3 and the
green ami d w lm ute wire reumioved fronn tern ininnal 2.

NO1’I- : It is reconinrendesi t h a t  steps I tinrough 4 he accomplished on all equipments to he
f ield changed anid tirat step 5 he aceomplisined at the same time f’or all, Also , it is
reconinmenr ded that step 24 be accomp lished at tine same time I’or all units ,

5. Mask tine froun t of the mounting hole for S3002 , nnix tire epoxy inn acco irdance
with tine directio n s, aund till the hole flush to tire iurside of ’ t ine case : allow toi
dry at least 2 hours,

6 , Rennrove tine hack of tine tramusmitt er Pod and uumf astcun tine transmitter printeti
circuit hoard,

7. Rennove the (inn ‘o f f  switch (S300 1 ) anrd tine outside switch protecti om i ta ti,

8. Install the toggle switch (MS 246 55-24 1)  wi t h  the ternninals toward the
outside of the pod (away from the ear defender sitie ), usinng tine ssv itc hn hoot
from the old switch. It wi ll probably he necessary to file tine plastic block
in tine corner of tire pod hack to make space for tine switc h : a sh arp knife
will assist in cuttinrg away excess material. ‘fire “our ’’ positiorn (if tins ’ switc in
should correspond to t ine ‘‘onr ” mark on tine innside switc in proteetion n tab ,
Solder the wires renrovesl fronm tine oi lu. h switc h to the nnew switc h : tine wire
froni tine batte ry (red an d wi nite ) sinmuld he con nnecte d to tire top tcnm nn i m na l .

9, Reu mnove tine micropinsinre M-87 , niicrophonne cable (W3 002) . amid im mike boom
by rernouv ing tine bolt hnoldi ung tine hoonnn swivel to the umnounn ti ung plate ,

10. Install thc microphone with windscreen , boom , annsl coirsi assembly ( item I )‘
Wrap fine turd assembly around tIne hoomnn 2’ : tiunres before plugging it into
W3 001.

1 1 On tins - receiver pnuunted circuit hoard , locate time squelc ln cointrol I R— 1 5 1) aun d
rennove , ‘lire eonf ’oirnnal coat inng over tine leads s inould be reunnovesi in accord—
amnee w it in tine tee m unical urmani ual proced t unes ,

I 2. Install fine RJ R 26 I- W I 03M u n  t lie squelcin countro l pousit b u n  . ihere siroulsi be
a sm all gap hen meatir tine nnew control and tine pniinted circuit hoard. Reapplv
con I orninal coat inng tin aecorslamns-e wit in tine ts’s’ii nn ical ir iamiua l,

I 3. I’erf ’ornm steps (a ) t innough (sI ) I’or tIns ’ I ol lowiung variab le lunsluctons

TI iii tire I’ irst Oscillator ( R( V R
L40 in fine i:ii.st Mixer (R ( ’VR )
L60 in tine I irst 23.5 Mlii Ai nm plih s’r t R(’VR)
‘I’70 in tine Seeomnd 23.5 Ml Ii Ai implit ’ier ( R( ‘V R)

i i



ISO in tine Secounsl Oscillator ( R( ‘V P

‘j’9() inn the Seconnd Mixer (R(’V R I

1.6 in the ‘I’raursn n it ten ( R( V R)

a), Rs’nnrove t h e  t stun inig slug (cs uunnt t lie turns required to hack o Lit t ine
unninng slug to expedite ret uruninig )‘

hI . (‘sit a str ip oi t i e  floun tape I ’M inich wide hs tine width of tine tape
c ) W rap the tape tigint l~ oin to t ine ts un bug slug bin :t spiral inn the same

directis umr as tine tinre aols , Do noit wrap t ire tape Ols en i tse l f .  l Ine tape
sh ould be st ret cl ned to cont ’orm to t Ire slug,

d ) .  Replace tire t unr ing slug.

NOTE: J’he epoxy applied in step 5 sh ould be tiionouginh~ tiny before proc. ’cth in rg to t In. ’
following steps.

( A I. ‘lION (‘are ins ist I-ne taken t o avoid shauniag inig tire radio wi t h  tine thrill.

14 . Umm fastenn the transf ’ornnien 13001 aun t] capacitor (‘300 1 assembly to avoid tla tnna ~~
while drilling: DO NO] s liscon urect tine leasls to ti-ne asscui rhly . i’ape t Ine
assem bly to the ‘[131 side of tine case.

I 5. Reminove the maskim rg tape l’ronn the epoxy-t il leti m ole ,
16 , l)rill a I 4 inch diameter hole 3 ‘4 inch I’ronn tine side of t he case an- n d 1 2 umnc l n

I roim the edge , This should center tine hole over tine “ \ ‘“ in-n ‘‘XMIl’’’ aun t ] inn
line witin the volume control , Finish tire hole edges,

I 7 . Install the pusirhuttoun switc h M8805 ‘ 64 with tine \l 5423 / 10—0 1 hooit . So okler
tine blue aurd w inite wire (frorn n ternininal 4 of TB I I t o  tine bottomm i ternnina l of
t he switc h . Solder tine two wires winich were l i g ht l y  twisted toge t h er  inn s tep 4
I hroiwn amid whmite troini L6 on tine receiver: grecnr and w in ite fronn tennn n iuiah S
o u f T B I  I to tht ’ top term innal of ’ t ine switch . Note that tine rt’ ee user  w i l l  now
rem nra inn tin w inenn tIne push —to—talk switch - n is act us :ute u.h,

IS . Relnlacc tine ‘[300 1 ( 301) 1 assembly.

19 , Replace tine neceuver printed circuit hoard a unsi t Ire transu nn it ter pninitcd circuit
ho ansis im i t o t ireir respective pods.

2(1. I umrs ’ annt h a l igum the rs’s-e iv t ’r ann d transmitter inn accort lan ite ss i t i n tIne te~ hi um i eal
unnannua l,

2 1 , Replace tire poid covers amid reconnect the Ireasihanisi asse nnh lv aunt] t int ’ ca Ne
asst ’nnhl~ W3 00 I , Notic e that there ninust he a 1 4 twist in \\ 300 1 in order to
conn nrect it to tire electronics pods; ensure t lnat onr ls ’ a I 4 twist  is em nrployesh
and flout a 3/4 twis t  win ch results f’ronr tw istinmg ti-ne wrong di rcct io t m.

22 , (‘ounnnecf tine micropinone consh assembly W3 002 to W300 I by liglrtly wra ppiung
the excess lenngti i arouuid the micropiroure boonmr 2 -1 / 2  t uruis heI~ re pluggiung
if imn

23. Liy the rasiiou so th at W300 I is t u mm fop and form tine cable unear eael n coin m n ue s t or
so t inat tine s-ab le is above tine toup ouf the connnector annul l’onnmrs a 1 4 m m cm gap
bet wee mn t int’ ca ble loop ansI the coumnector ,

23



24 . l.nnsure t h a t  tine cable aumd conrnector are cleau n an(i dry. Apply R’fV- 1 02 tou
l’ill tire gap between tine cable and connector in accorda nce with the directionis
our t he tube. Allow to ) cure at least 24 hours .

2 5. Reitrstall tine radio inn the lnelnnet assembly.

ROUTINE INSTRUCTIONS

Make corrections to tine technical mammua l t’or tine I ligh t 1)eck (‘onmimnun icat m onn
Systen ir AN SR( ’-22 (V ) ,  NAV ELI X 0967-097-0010 . in accordance with the
j unstructi omis below .

2. Personr mnel acconiplisining th u s field change shall record its c(implet ion by su b-
nuitting the appropriate Shipboard Maintenance Action Fornn in accordance
wit h OI’NAV 43P2 using Equipment identification (‘ode ( 1- 1( 1 QDIV .

TECHNICAL M A N U A L  CORRECTIONS

I. El~ U~t~ 5- 14 . page 5-35 , antI Figune 5-22 . page 5 -5 ! :  adsi a line to the sc h ematic
of S-2 showing tcrn’iiinals 1 anrs l 3 pernranent ly wired together .

2. Figure 6 —1 3 , page 6- 2°) : asid a note directly unrder S2 . ‘‘ I enmin inrals 2 ann d 3 are
m o w  Terminal 2 oinm ly . ’’

3’ Table ‘-4 . page 7-47 , j iern number 10: delete afl at’ten “i-LLCTROLVT 1(”
and add “33 p h .  1 0’ tolerance , 1 5 Vdcw . Ml I. t Y pe  M39006/09-64(i °) . ’’

4. Table 7-3 . page 7-2°) , reference designation MK300 I : change inranufacturer ’s
code from “82872” to u “811 34” anid part number from “M(’-87 A IC” to
“693-8417 M-87/ .A1(’ ) . ”

5. Iahle ‘ -3 . page 7-29 , referennce designation MP3002: delete all af ’ter “Rubber .”
anti asld “MIL-typc M542 3 ’ l O-O l . ”

6 . lahle 7-3 . page 7-29 . referennce designation S300 I : delete all aI’t er “TOG( ;LE: ”
and ao it l “Spsl . Ml 1.-type MS24655 -24 I

7 , 1 ahle 7-3 . page 7-29 , ret ’ercnnce designation S3002: delete all aI’ter “SWII’(’Il.”
and add “Pt ‘Si hilt I ‘ION . MOMENTARY: Spst . no., MI L-type MM8O5 ‘ o4 . ”

8, [able 7~3 , page 7-32 , ret ’ereirce designnatis umi P33 51:  delete all after “W IRi-.-
W( )t ‘NI) .” and add “10-turin , 10 kiloinunns , 0.5 W , Ml 1-type Ri R2oFW 1 03M.”

0) Table 7-3 , page 7- 13 . refere nce designation (‘R 140 1 : sielete all after “10 pF”
annul adsl “65 Vslc , MIL-type JAN lN5l4OA . ”

10. ‘Fable 7-3 . page 7-30 . reference designations CR3104 aunsi (‘R3105: delete all
at ’t e r  ‘1si liconm varactor ” and add “10 pE . (uS Vdc , MIL-type JAN INS I 40A.”

I I  . I able 7-3 . page 7-3°) , ref ’ereunce desigumat iouns (‘R 4 1 04 annd (‘R4 lO S:  delete
all a f te r  ‘‘si h us -t un ’’ an~i asid “varactor , h O  pF, 65 Vole , MIL-type JAN iNS 140A , ”

Record this action in the Record of (‘inauiges: in Table I — I I , page 1-21 , ‘‘Fielsi aunt]
Factory (‘hanges;” and adjacent to eacin pen and iurk correctiour by iunserti mrg tIn s 1- 114 mr tum rm her,
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APPENI)IX B: ECPs ASSOCIAT EI) WITH RECOMMENI)E1) FIELD CHAN(,i ’ .

MIL-STD—/.21A
18 October 1972

(N~ INE(~ iN G C14A NG( PROPOSAL ISI4ORT FORNi OAY( PP(PA~~(O ttP NO PIOC~,I~Nr, A C T I v ~~TV  p.O.

0 011 IIL’STD’E,u 0O~ IA %TPL ’CTZOR.S)

o O*iGi~~AT~~ ..W.’& £~~~, ADt.’t~ SS 
‘ 

2 W I  COO l I Cl ISO 51 FtP II - - - ‘

Nava l ucean systems Center
271 Catalina Blvd . San Di ego , CA 92152 55910

I’ “~‘F~~’ ~~‘ , . ) T . c  A F E I  ~t f l  JI,,, 7 0R2 *~ ’- “ I f  _______

_ _  _ _ _  _ _  
1

• TOL L C’ ~~,SCL 9 C, N’ IA . .T ‘.0. N 111,0 ‘LU

Reliability and Operating Improvements

IC tON I I I  ~~~~~~~ I’ 00 I I  I N  PIOOIJC’ OT~ 
—

A N/PRC-56 
_________________________ 

Ej Y S
I? 1,fll( C’ . I ’ A N T  C l- 1 ( 1 1 5 !  £ t t ~~M01V A F I t C Y f O  Ii PA I l  NO OR TYP E O t 5 ~ Chfl ’ ’ ’ P,

0 Ct S (NI PT IOP , 01 Parts replacements as follows :
Circuit Designation Current Part New Part NSN of New Part
MK3001 M-87/A1C 693-~4i7 (811 34)5965-00-181-0213
S3001 TSX-86 (04009) MS24655-24 1 5930-00-459-5387
S3002 TMX- 3 (04009) M8805/64 5930-00-473-3386

MP3002 N-5032B(91539) M5423/1 0-01 5930-00-950-4541
R3351 3329H-l-l03 (80294) RJR26FW1O3M 5905-01-012-3770

Capacitor Item #10 1NT356U012P18 (37942) M39006/09-6469 5910-00-010-8015

~h~~~~~~”~ urren t i tems have been identified as high failure rate i tems in
the AN/PRC -56; the recomended new parts are all of signi ficantly better
reliability . In addition , the new S3002 i s eas i er to opera te an d w i l l  be
wired to provide sidetone , a greatly desired feature . The new R3351 is a
1 0-turn vice 1-turn variable resistor which will m ake the critical squelch
adjustment easier to accomp li sh and more rugged. The new MK3001 is the
M-87/A1C with a windscreen which improves speec h characterist ics , prevents
wind s uratior s, an d protec ts t he sensit ive elements 

- 
from damage.

NONE 
_____________

I 7 P ICCR., I I ,D. f I I • r ’ I v I ’ v  $r - - I I, It NO 
1~
i~i” F f 1 0 1  I (Rd PI000IC (P. , , , WI ‘ , ‘4 14- I

ALL N/A
I, ‘ k ’ I I  ‘ t I l ’ . ,~~ ’ , ‘ 20 IS~~IMA T ( O  I I ?  OF L I W I I~ , 5 . I,I t t

FLEET N/A 
——-.—..———‘ .~~~ _________ —‘—~~~~~~ . -.— 

Net sav i ngs $1O~0QO annuall y ulus 750 maIntenance man-hours.
I .,.~~~ l I T , o ’ . • l i v ’  ‘v ~ . ‘4s0’- ’ 1’ ”  .“V t,a’ , .r., [1, III

2 )  A P P K O V A L / 0 l ’ ,A F ’ I’R0910 
______

GOWF I~~~NT  I I  t O W I t Y  Sl~~~4 A f l J N t  
. . — — U~ T t —

~

DD - ; ‘— .. 1693 s r n ’ o I o 2 . o~~o .8 5 o o  Figure — 1 page 7 : - : 6 9 3 1
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MIL—STD—4~1A
18 October 1972

£NGINURING C’fAJIG ( PROPOSAL (SNORT FORN) DIII P*(PIR(O ((P NO P ROI’TlRlN( , I I’ I ,’ I~

(SEA W I L - S T D - A A 1  ~~~ IN,STRC’CTII’mS)

I . O I O l N a T O R  N~~IF 1,1,11 *01,11(99 2 W” I ” , ’ l  I (lA ’,, CI I I’ - 1’ d~~ ’ I

Naval Ocean Systems Center I

271 Ca tal i na B lv d , San Diego , CA 92152 55910 
— _______

f 5111 . _ I ( S ’, A 0 I , ( . i E ~~ 
— ,]i~ “~~ * ‘ . ~‘ F  ‘ i - - 

-
~~~~~~~

I” ~~~~ d l -~~~~~~ i I j_ _ _ - “~~~ ‘ I ~~ ~~~~~ -
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~~t 

-.--—

~~~~~~~~~ 

-— —

~~~~~~~ ‘f:~ . 
• TI TIE C’ CIlAN~,( 9 ) N ’ RA ~, T ‘.0 6 C ’ ’ ., ‘Ill 

—

Reliability and Log i s ti cs Im p rovemen ts

40 COO l I I OIl I TEll N(PIENC, A TUR F O IN PI IO(R( ! IO ’,

~N/SRC-22 Flight Deck Communicatio n System 
~~~~ ~1No

2 NAMI 01 P A R T  OP 10015 ! * S S € M 9 L ’  W F 1 t ~~T(O 3 PAIl ! NO ON ‘~~~l O I S I ~~t,A ’ I  9 . —

CR1401 , CR3104, CR3105 , CR41 04 , CR41 05 J~c-l 32 , PC-i32A (01281 )
IA 019(RIP ’IOPI (‘I (110100

Replace PC-l32 and PC-132M (NSN 5961-00-916-0661 ) silicon varactor diodes
w i t h JAN lN5 14O I~ silicon varactor diodes (NSII 5961-00-257—1688) in the
RT-647/SRC-22(v), AN/PRC-55 and AN/PRC-56 ,

9 0(00 FOR Cd-l *N0F

The JAN iN 5140A has a significantl y better failure rate (estimated to be
15 times better , minimum ) than the PC-l32 or PC-132A and is readily avail-
able whereas the PC-132 is a proprietary device that is becoming di fficult
to obtain. Replacement is recommended as diodes fail in service . Better
failure rate of JAN LN 5140A results from manufactu ring quality control
and higher Ply rating ,

I I  ( f i l l !  ON I ’ l l ’  ‘ I T T ’ , IJ, I P M I N ’

NONE _____

I? PNO (P,,I’ IIOI. (11(1 T I l l  TV l’( 5(0111 ‘II’ II ( ( ‘ 0 ( 7  CS P1111W)’ 7101, ‘II 1 11 11 51 11(10.1 1

ALL J N/A
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