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VOI,UME 2C CV-3333 EOUIPM.IENT REPOPrI'

S1PCTION I - RESULTS

1-i RESULTS SUMMAPY

Between July 1978 and June 1979, FRAP conducted a field stuay on the
CV-3333 Audio-Diqital Converter (VOCODER). A total of 47,677 on eratini
hours were accumulated on 22 systems which had been equioned with Flaiuscd
Time Meters i-v FRAP team members. A total of 2 failures (one eou ;ment
failure) were renorted for an observed eouinment 'ITBF of 47,677 ' ours.
See 'Table 1-1 for a summary of RMA results.

1-1.1 PROBLE!IS

No problems were identified with the CV-3333 itself, but an interface
Problem was discovered concerninq remote push-to-talk (PTT) hansets.
This involved the PTT siqnalinq and resulted in a modification to the
A6 module to include a strao option for the TA-840 handset.

SEICTION I1 - 8SYSTEF DES2RIPTION

2-1 GENERAL

The CV-3333/J mudio-Diqital Converter (VOCODFR) is a solid state,
all digital voice analyzer-data converter which provides digitize,
speech output at 2400 baud (bits/second). Voice input is Drocessed and
converted into a serial Non-Return to Zero (NPZ) bit stream which can
then be encrypted and/or combined with other data streams for transmission.
At the distant end, the bit stream is converted back into intelliaiib]e
audio and delivered to a telephone style handset.

The unit incornorates a self-test mode which exercises maior comronent.,
of the equipment and qives an illuminated GO/NO-CO indication. A lconhacK
mode al lows the comrl etc send/receive channel , incl udinq radios,
interfaces, cryoto and the like, to be fully exercised as a conf idence
test.

2-2 1ISSON DFSCRIPTTON

The CV-3333/U as installed in the Fleet are an inteqral nart of the
SThinboard Fleet Sat(l 1 it Communications Narrow Band Secure Voice .vstei:.
In this arnlication, the ('V-3333/U is used with the ON-143 (V) Interconnectini
(ron; and the KG-36-4 cryntoqraphic machine to nroduce the encv,,hert i
bit stream which is, then transmitted by the AN /4SC-3 1;)at, I1 it,*
Communication!; Set. If the installation is solely for secure voice, th(,
ON-143(V)4 is used wits the CV-3333. Figure 2-1 shows this coni inikrot ior.
If NAVMACS A+ or SSlXM share the AN/WSC-3 with the C'V-3333, the ',.1 3(V) 4
and ON-141(V)5 are uned restectivelv.

'the Nirrow Band Secure Voice system provi des lonq range shin to shi
and !;hiri to !;hor, communications to Fleet user:; on a shaled channel
ha.-;i:. Acco: and coordinat i on are controlled by the resnon:; i!h1ir !.'v:1
Communication:; t.tation in the area of the satellite's footrrint.

IJ



LEGEN1.

I. OPER - OPERRTIOIRL

2. EQUIP - EQUIPMEN1

3. PARTS - PRRTS REPLACEMENT

TRFBL.F* 1--i . DJATA SU1MMRRY FOP CV-3333

PHIAMETER OPVR EQIIF' PRRTS

OPERFITIONRL

_ Calendar Hurs !111, 624 111,624t i 624
.- f~~~ ~ ~ ... .. . .. l .. ' . . ....

. Operating Hours 47,6?? 47,_ 47677
Ijuty- Cycle .. 42 0.427 ,p.427
-Sample Size . 22 22 2

RFI IRBT! ITY ...

Number of Fai lures 2 - 1 "

Time Betwcn Failures-Mean. 3,838 4?,6.77 4,67?.

Time Hetween ai Ilures--Median 16,524 33,040 33,040

Distribution . .... . . . . -

MIfI I N r FII1IL I.r I(

ltal Peptir rime 33 13 1

Number of upaf rs 2 13 1_
" Time to Reppair-Mean 16.5 13 13 ._

Time tc Rcpiilr..Hedlan
11i s t r i b ut 1 v. r
T-t L io . m - - . . )8 - . .168

Repair, % vr M*aint. Act.)

Down Time 'lIcan !1? IG8 I68

Down Timc--ledian - .....

Dli str ibut ion

RVHILRBILITY - -

Inhe rent o. 9993 0.999? 0.9997
Ob.orved--Me an . . ... ..

Observed-Medi an

Effective 0. 9949 0..98 0.9965

Referenco Volume I, Paragraph 3-4
NOTE: RII Timt; >Rits Are In Hour&

2
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2-3 EOUIPMEN'T' DFSCRIPTION

The CV-3333 is a single self-contained box needing only power and
hook-up to the communications channels to function. In most installations,
3n external clock is used to synchronize system timing. Internally, the
CV-3333 is divided into send (analyzer) and receive (synthesizer)
sections which share a common power supply. These two sections are
turth r subdivided into replaceable modules. Fiqure 2-2 shows a simolified
function.l diaqrar, for the unit.

Incominq soeech first passes through the analog to diqital converter
in rodule A5 where it is filtered, normalized (adjusted tc a standari
oower level), and digitized. The information in the resulting bit stream
is analyzed by modules A7 thru A13, which function under the timini and
control of module A6 to compress the bandwidth of the input sneech. The
bit stream then exits the unit through module A6, which contains the
voltage level conversion and interface circuitry. Durinq self-test,
module /\7 oriqinates the test pattern used to exercise the tran:<:,,t
portions of the unit.

Incominq 2400 baud data from the distant end enters the unit tnrOUih
module A4, the incominq interface and level converter. Under the tinin-j
and control of module A4, modules Al thru A3 perform the inversc of the
analysis/bandwidth comoression process. In this Process, soeech is
synthesized (built up) from harmonics which have been aeneratei in
accordance with the pitch information coded into the bit stream. Themcs
harmonics are weiqhted, summed and combined with a controlled noise
source (to allow qeneration of sounds like the letter "WP'). The comrrosite
analoq siqnal passes throuqh the A5 module where it is filtered and
amplified to the oroper power level.

The reconstructed audio can be heard on the handset at the unit's
front panel or via a remote handset. The resultinq speech if nuite
understandable and the originator's vocal characteristics are carried
through sufficiently so as to be readily identifiable. Ourinn self-test,
the A4 .nodule produces the test nattern for the receive circuitry.

.ECT'ION III - SPECIFIl CATIONS

3-1 PfEJIA!31ITY

The soecified AP13F, for the CV-3333/IJ is 2000 hours (Theta(, as cicfinei
by mII,-sTD-781) as called out in the nroduction contract.

3-2 r4AI,*UTAINA3I[IiTY

The soecified eqjuinment repair time (ERT) is (not to excee) 20
minutes. Fault isolation is to he accomplished usina the self-test
functions and (in the case of the Power supolV) simple test instruments.
odule repair is to be done at depot level. No intermediate level

maintenance is required. Under Allowance Parts List (\PL) number 62715620,
CV-3333/U users are allowed one A4 module and one A13 module, OIus
various niece parts.

4
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3-3 AVATIIAI3litry

No formal Availability specifications are provided.

SE~CTION IV - PR03LEP'S

TPhe CV-3333/0J does not contain an Elapsed Time 'leter (ETt4). The onlv
other enuipmont in the Secure Voice system that has, an Fvrr is the
AN/WSC-3 Satellite Communications Set. However, this ET11 doer not
accurately reflect the opceratinq time of the CV-33]3/U Unit in that the
AN/VSC-3 is often used to support other missions, i.e. , NAVtIACS A+ and

85X.This renuired FRAP to obtain and install outboard M'hs on
rnart icinatinq platforms.

.40 enulininent related problems were identified during the study r'riod.
An infstallation o.rohlem was discovered with Push-T'o--Talk (PTT) r(-wcte
(red area) handsets, which affects only remote operation of the CV-3333,'U.
It was found ttiat the TA-840 handset and the TA-790 handset differ in
the manner in which the LITT signal] in-1 is accomrnl ished. The ...1,-8'4 U
fi , 'n,-, I r a "MrAT, " conrd it ion (which s houl d a c tiva te thte CV -3 3 33 to t ra n si it)
1)v irotindinq the P'I1 keyline. 'rho TA-790 signals a "TA[.," conditiun tv
irt ronnoc-inq the P-T", kevline and the PTT kevline return.

2 ' PI ~V\ - CMP JEC I VE 1PCT TONS

i''P htainei., PII1 unitsf which were installed on CV-3333/0Uunits- on
-1a r f i ci i j,,) n i Pit forms. 'heo were wired to the ,mowor swi tcl. tirin1
tht, :'i*' iti, t21 rijet inni andl were removed dur inq debrief ini. -hc

to]'jinc tI'lect urorr.; tor this extra niece ot harciwL-to ('urir, t tn('
.. tkiiv ;v-r jot j-, i2'-rrt'ioted . It is rocomfmenie1 that cons icorotion

ivcr1 t(- inct'l ut ' I'T.'P' enP future nrocurements of tb-c ' CV-3.33 ".

'heV'' ic si n' i 1nr' I on rc.Tot2 hain.,isets- ha- :seen solv', !
ittjc'Ii ju' to t'l.- A( .oiu be. Aith thii 1mod if ic:t ion, inter fc'c'r itW

tile t/n "I r- 'ote ('L~ to he used is :-,rectc-U as a stran o: #t io'.

2t~>' ) 1 I - !hOlI P !1i"I' ',FTIA'3 I ITY r1Oj IF.

5 ;e~rel iahil it'; i; dlefined as the rbabititv of nerfcr",in~i'
sccIUjetI Unet ion or oiiz;.-,on under sneccif izd condi t ion -- for a speci f,,;

tie R(1 jai'ility ot1 are, word statements or tibock dia.ir,-ms whnici'
Ure'ieser1t- the reo0UlreT'2nts for mission succ;esss. T[he ['PAP ecluir2r'nt:
mio - I;'--re- usd to iotor,-,ine the achieved onerational reliability )nl

to 50: t he offect of l:CI', a-nd other correct ive action LPon SVSter
relIi.1thilitv. :laintenance A\ction Peports are Comtodred aaainst tne 1todel
to 1-t",rmine if a rc-)ortoel failure results in a system failure, or ii
nct a failure, then the cleqree of svstew degradation. in addition, the
rno,'s! if- us-ed in dleterPrininq loqistic sunoort reiuiren'ent-.

,Ia int-'nance of maval shipboard equioment is accon'nlishedi by renlacer-ent
or repa~zir of coinnonent.- at Orlanizational (0) , Intermediate (1) , or
r'ortot (P) rerair level s. 1,hip3 14aintenance and 'atcrial Ianaaemont (3-N)
nora il Iv cc) lrocts or'ianizational lovel repair data but not intermediate
or rforiot level repair dat3. Using 3-M f ield data requires thait the
Il'we-t comnonent; of the model be the lowest level reported by 3-ti,

6



i.e. , the O-lcvel renlaceable comroonvnt . This 0-level coirnoflent cnn he
a n~iece,-cart, orinted circuit board, major asseirbly, or whatever is
nianned for the 0-level maintenance concept.

I;iqure, 0-1 is the reliability model block diaqrarm for the CV-i3333.
Thle CV-31333 system is WRA 31.

7
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SECTION VI ANALYSES

7-1 RELIA3ILI PY

Only operational reliability analysis was performed since insufficient
number of failures were encountered to justify maintainability and
availability analysis.
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