" AD-AD93 923  NAVAL WEAPONS SUPPORT CENTER CRANE IN F/6 1772 ! ,

INCLASSTIFTFD

i

FI.EET RELIABILITY ASSESSMENT PROGRAM. VOLUME 2C. EQUIPMENT REPO-=ETC(U)

E ND
mum
onc




Y

R
3

%) - C
INAL REPORT. VOLUME 2C

] ’ ya -
DRI
Approved for public L . ' e \ L
release; distribution S
unlimited “

-

p

ADA093923

. {,t' »'F:L‘f;;-'. m‘x
EQUIPMENT REPORT ;;““3“‘5

CV 3333/U VOCODER.f A

Q\JHVHL WEAPONS SUPPORT CENTEI?
CRANE, INDIANA

Published by the direction of Commander Naval Electrontoe Systeme Command

SEPTEMBER 13979

| ot 80 7 16 019

B . X .y o S
ntstioeissoitnnniiiimiiisiieietiithtinite o e —— WIEIN




SECURNITY CLASSIFICATION OF THIS PAGE (When Data Entered)

REPORT DOCUMENTATION PAGE

READ INSTRUCTIONS
BEFORE COMPLETING FORM

1. REPORT NUMBER, 2. GOVY ACCESSION NO,|

3. RECIPIENT'S CATALOG NUMBER

S. TYPE OF REPORT & PERIOD COVERED

4. TlTLE(-.ndSubmto) ; .. 7-09
Finse) M-oﬁr Nelua 2 2k s
Bilact V<) ,,.‘L),AL Y- PR f"--"""
28“'1"""“ Mm' QV"’.»%/H V" obe K

6. PERFORMING ORG, REPORT NUMBER

7. AUTHOR(a)

PAVAC (oA e r ] CoMrTEr Cp,..b

8. CONTRACT OR GRANT NUMBER(»)

Q,0, 1-AVIL biemtvrc SURRRr e Ter
QRrRI/E TRt A 470820 AHn R06E4

Ty
9. PERFORMING ORGANIZATION NAME AND ADDRESS N . 10. PROGRAM ELEMENT. PROJECT, TASK
NAVARL  Lig B ps I FUppertT Qennsiy CRuy S AREA & WORK UNIT NUMBERS

11. CONTROLLING OFFICE NAME AND ADDRESS R
FCAYRL Fiad, a7 SysTEINS e el

12. REPORT DATE

wasmnerenr DL, AHn A0,

13. NUMBER OF PAGES

4. MONITORING AGENCY NAME & AODRESS({f dilferent from Controlling Oftice)

-

5. SECURITY CLASS. (of this report)

15a. DECL ASSIFICATION/ DOWNGRADING
SCHEDULE

6. DISTRIBUTION STATEMENT (of this Report)

Comrory izttt i L

ppmv@(’ Cor P&Jf% M d/')‘fr;;éub).. -t ;/w
m&éw&”__a =1 A-‘f_a_.:h

1

MAvAac Eheciip L

—~

7. DISTRIBUTION ATEMENT (of the abetract entered In Block 20, 11 difterent from Report)

t8. SUPPLEMENTARY NOTES

19. KEy WORDS (Continue on reverse side if necesaary anc identity by block number)

20. ABSTRACT (Continue on reverse side Il necessary and identify dby block number)

T The veped ceMine oy edesesre T
L . -

reliak gy, "J O . T T S VR T

L\m‘ba ‘LLL P [ P ‘ 44

[ . Oy pre /‘(rl‘ 'Jm,.& ¥r s ‘(‘\wc\

y ,44L,u' R L S /& VL‘( .4,\7 ” BRI ,lll

dy-2+* T V(*"‘I ]
2 - ‘.34‘ o v
h\a.wl\ ,1‘ Wﬂ
e . ?"’t ]

P .. -

DD ,"5%': 1473  eoimion oF 1 NOV 8 1S OBSOLETE
S/N 0102-LF-014-660!

SECURITY CLASSIFICATION OF THIS PAGE (When Date Bntered)




SECURITY CLASSIFICATION OF THIS PAGE (When Dats Entored)

SECURITY CLASSIFICATION OF“THIS PAGE(When Data Entered)




INSTRUCTIONS FOR PREPARATION OF REPORT DOCUMENTATION PAGE

RESPONSIBILITY. The controlling DoD office will be responsible for compietion of the Report Documentation Page, DD Form 1473, in
a1l technical reports prepared by or for DoD orgamizations,

CLASSIFICATION  Since this Report Documentation Page, DD Form 1473, 1s used 1n prepanng sanouncements, bibliographies, and data

banks, 1t should be unclassified if possible. If a classification is required, 1dentify the classified items on the page by the appropriate
symbol

COMPLETION GUIDE

General. Make Blocks 1. 4,5, 6, 7, 11, 13, 15, and 16 agree with the corresponding information on the report cover. Leave
Biocks 2 und 3 blank.

Block 1. Report Number. Enter the unique alphanumeric report number shown on the cover.

Block 2, Government Accession No. Leave Blank, This space is for use by the Defense Documentation Center.

Block 3. Recipient’s Catalog Number. Leave blank. This space is for the use of the report recipient to assist in future
retrieval of the document.

Block 4. Title and Subtitle, Enter the title in all capital letters exactly as it appears on the publication. Titles should be
unvclassified whenever possible. Write out the English equavalent for Greek letters and mathematical symbols in the title (see
Abstracting Screntific and Technical Reports of Defensessponsored RDT E . ?*AD-667 000). I the teport has a sublitle. this sublitle
should follow the main title, be separated by a comma or semicolon if appropniate, and be tnitially capitalized If & publication has w
title 1n a foretgn language, translate the tutle into English and follow the English transiation with the title in the onginae! language
Make every effort to simphify the title before publication.

Block 5. Type of Report and Period Covered. Indicate here whether report 18 intenim, final, et and. 1f spplicable, inclusive

dates of period covered, such as the life of a contruct covered 1n a final contractor report.

Block 6. Performing Organization Report Number. Only numbers other than the official report number shown an Blook 1 su b
a5 senes pumbers for in-house reports or a contractor grantee number assigned by him, will be placed in this space It no such numbers
are used, leave this space blank.

Block 7. Author(s). Include corresponding information from the report cover. Give the name(s) of the wuthor s an convents inal
order (for example, John R. Doe or, f author prefers. J. Robert Doe). In addition, list the affiliation of an auth.r 4l it differs trom that
of the performing organization.

Block 8, Contract or Grant Number(s). For a contractar or grantee report, enter the complete contract or grant jumber ~ under
which the work reported was accomplished. Leave blank in in-house reports.

Block 9. Performing Organization Name and Address. For in-house reports enter the name and address. including office symbol,
of the performing activity. For contractor or grantee reports enter the name and address of the contractor 1 grantee who prepared the
report and 1dentify the appropriate corparate division, school, laboratory, etc., of the author. List city, state, and ZIP Code

Block 10. Program Element, Project, Task Area, and Work Unit Numbers. Enter here the number code from the applicable
Department of Defense form, such as the DD Form 1498, ‘‘Research and Technology Work Unit Summary’’ or the DD Form 1634
“Research and Development Planning Summary,”’ which identifies the program element, project, task area, and work umit or equivalent
undet which the work was authorized.

Block 11. Controlling Office Name and Address. Enter the full, official name and address, including office symbol, of the
controlling office. (Equates to funding sponsoting agency, For definition see DoD Directive 5200.20. “Dystribution Statements on
Technical Documents.*)

Block 12, Report Date. Enter here the day, month, and year or month and year as shown on the cover.

Block 13. Number of Pages. Enter the total number of pages.

Hlock 14. Monitoning Agency Naeme and Address (tf different from Controllmg Oftice). For use when the controlling or funding
office does not directly administer a project, contract, or grant, but delegates the administrative responsibility to another organmization.

Biocks 15 & 15a. Secunty Classification of the Report: Declassification 'Downgrading Schedule of the Report. Enter in 15
the highest classification of the report. If appropriate, enter in 15a the declassification/downgrading schedule of the report, using the
abbreviations for declassification: downgrading schedules listed in paragraph 4-207 of DoD 5200.1-R.

Biock 16. Distnbution Statement of the Report. Insert here the applicable distribution statement of the report from DoD

Directive £200.20, **Distrnibution Statements on Technical Documents.”

Block 17. Distribution Statement (of the abstract entered in Block 20, 1f different from the distribution statement of the‘repon).
Insert here the applicable distribution statement of the abstract from DoD Directive 5200.20, ‘'Distribution Statements on Technical Doc-

uments *’

Block 18, Supplementary Notes. Enter information not included elsewhere but useful, such as: Prepared in cooperstion with
_ Translation of (ar by) . . . Presented at conference of . . . To be published in . . |

Binck 19, Key Words. Select terms or short phrases that identafy the principal subjects cnverc@ in the report, und"aro
rufficiently specific and precise to be used as index entries for cataloging, confarming to standard terminology. The DoD ' Thesasurus

of Engineening and Scientific Terms® (TEST). AD-672 000, can be helpful.

Block 20. Abstract. The abstract should be a brief (not to exceed 200 words) factual summary of the most significant informa-
tion contained 10 the report. If possible, the abstract of a classified report should he unclassified and the abstract to an unclassified

- s ifi i hy ot literature survey, mention
report should consist of publiciy- relensable information. 1f the report contains a significant bibliogrep! \
ll‘;l‘?ft For information on prepaning abstracts see ‘*Abstracting Scientific and Technical Reports of Defense-Sponsored RDT&E, "

AD-667 000,

«




Reproduction of the information or illustrations contained in this
publication for other than militarv use is not permitted. The policy
for military use renroduction is established for the Army in AR 380-5;
for the Navy and Marine corps in OPNAVINST 5510.1b; and for the Air
Force in Air Force Requlation 205-1.

LIST OF EFFECTIVE PAGFS

Insert latest chanaed pages; dispose of superceded naaes in accordance
with aprlicable regulations.

NOTE: On a changed pvage, the portion of the text affected by the latect
chanage is indicated by a vertical line (or other change symbol) in the
outer marqin of the vage. Changes to illustrations are indicaeted bv
miniature pointing hands. Changes to wiring diagrams are indicatod by
shaded arcas.

Total number of pages in this Vvolume is 21 consisting of the follcwina:

PAGE NO. *CHANGE NO.
Title  ~ -0 T
A 0
i to 1iv 0
1l to 15 0

Zero in this column indicates an oriainal naqge,




DEPARTMENT OF THF NAVY

NAVAL P1,ECTRONICS GYSTES COMAND

MR ERINENSL Y

PreeARLD UNDER THE DIRE

, .

S ,//" . -,
- W, WALLACE
Hl'.Ll'\llLITY FN('-[NHY"RIN(T IRANCH
t
("\Pl“‘

pPRVIELED QY

A}
t

,(gé—ﬂﬁfﬁ_/\

) ;o
! /\I‘\\ { N SO | L 4 - A~
ST MR THNG, . TR TV OTREATIRY
SN A DR A “.H"V&T"‘l\’l'ﬁ!”‘.“«{% PDIVISTON CAPTUATEH, vay
TR O VXTI AT RS SRS PrORANTTE
1
" - ——




RECORD OF CHANGES

CHANGE
.;__——--NQ‘

DATE

TITLE OR BRIEF
DESCRIPTION

ENTERED BY




I

VOLUME 2C
EQUIPMENT REPORT

TABLFE OF CONTENTS

I RESULTS
1-1 RESULTS SUMMARY
1-1.1 PROBLEMS
11 SYSTEM DESCRIPTION
2-1 GLNERAL
2=-2 MISSION DESCRIPTION
2-3 EJQUIPMENT DFSCRIPTION
IIT SPECIFICATIONS
3-1 RFEALIABTLITY
i-2 MAINTAINABILITY
3-3 AVAILABILITY
v PROBLEMS

V. CORRECTIVL ACTIONS

VI FEQUIPMENT RELIABTLITY MODEL

VII ANALYSES

7-1 RELTIABILITY

Cv-3333/vU




Fiaure

——— - =

2-1

2=2

6-1

TABLE

1-1

LIST OF JLLUSTRATIONS

NARROW 8BAND SFCURL VOICE SYSTEM
CVv-3333/U SIMPLIFIED FUNCTIONAL DIAGRAM

EQUIPMENT/O-l,evel Reliability Block Diaarar
for Cv-3333/U [WRA 31}

LIST OF TARLFS

DATA SUMMARY FOR CV-3333/U

iv

Paac

9]




)

14

1

VOLUME 2C CV-3333 EQUIPMENT REPORT
SECTION 1 - RESULTS
1-1 RESULTS SUMMARY

Between July 1978 and June 1979, FRAP conducted a field study on the
CV-3333 Audio-Digital Converter (VCCODER). A total of 47,677 opcratinn
hours were accumulated on 22 systems which had been equioned witn Flavscd
Time Meters by FRAP team members. A total of 2 failures (one eau pment
failure) were renorted for an observed eauipment 1TBF of 47,677 hours.
See Table 1-1 for a summary of RMA results,

1-1.1 PROBLEMS

No problems were identified with the Cv-3333 itself, but an i1nterface
problem was aiscovered concerning remote push-to-talk (PTT) handscts.,
This involved the PI'T sianaling and resulted in a modification to the
A6 module to include a strap option for the TA-840 handset.

SECTION [I - SYSTEM DESCRIPTION
2-1 GENFERAL

the CV~3333/U0 Audio-Diaital Converter (VOCODFR) 1s a solid state,
all diagital voice analyzer-data ccnverter which provides diagitizeld
speech ocutput at 2400 baud (bits/second). Voice input is processed and
converted 1nto a serial Non-Return to Zero (NRZ) 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 intelliagible
audio and delivered to a telerhone style handset.,

The unit incorpmorates a self-test mode which exercises major components
of the eaquipment and gives an illuminated GO/NO-GO indication. A lconback
mode allows the compl ete send/receive channel, including radios,
interfaces, crypto and the like, to be fully exercised as a confidence
test.

2-2 MISSION DESCRIPTION

The CVv-3333/U as installed in the Fleet are an inteqral nart ot the
shioboard Fleet Satellite Communications Narrow 3and Secure Voice Svstom,
In this anplication, the CV-3333/U is used with the ON-143 (V) Interconneocting
gqrou and the KG-36-4 cryntographic machine to nroduce the encvnhered
bit stream which 15 then transmitted by the AN/WSC-3 sSatel lite
Communications Set. It the installation is solelv for secure voice, the
ON=143 (V)4 is used witn the €CVv~3333. Figure 2-1 shows this cont iquration.
If NAVMACS A+ or SSIXS share the AN/WSC-3 with the ¢Cv-3333, the On=113(W 4
and ON=-143(V)5 are used resvectively,

The Narrow 3and Secure Voice system provides long ranage shin to shaie
and shin to shore communications to fleet uscrs on a shated channel
ba.sis, Access and coordination are controlled by the responsible ‘laval
communhications Station in the area of the satellite’ s footrraint,




LEGEND
1. OPER = OPERATIONAL *
2. EQUIP = EQUIPMENT *
3. PARTS = PARTS REPLACEMENT ¥

|
TABLE 1--1 . DATA SUMMARY FOR  C\V-3333 . i
PHRAMETER } OPER | EQUIP | PARTS
OPERFT IONAL t ‘ |
' Calendar Hours {111 624 111,624/ 111,624
Operating Hours F47,677 47 5/?f 47J§?7
Buty Cycle = o 8.427 _ 8. 4?? - B.427
‘Gample Size o A“} e2 22 , 22
REL IABT! ITY - SR
~ Number of Failures R - SR S
‘ Time HBetwecn Ldtlures -Me an 3? 838 47,677 1(,82{_
~ Tvme Between Fax.ures MPdldh ,524 '33 848 33,840
‘ [ N D1>tribution _ S T if:_w— _:ij__
) MHINIHIHHBILI!(
| S . . I
- Tetal Repait Tlmv .33 . t3 i3
: ~ Number ot prd o 2 I ‘ 1
! Time to Repair- Nean o 16.5 13 . 13
! Time tc Repatr--Medtan LT e mm
Distribution _ L e e e
F Total Down Time . 248 | 168 168
Repa1 rs {or Maint. Rct.) e ——— e
l Do wn Time ‘tean ) 170 168 168
g , Down Time--Median o S : ceem L me
| i Distribution - ) I :, e _; _f::;:
H\WilLJ%BIL.ITY o e T e
: " Inherent T p.9993 'R.9997 7 §.9397
~ Observed-Mean e i"f~— LT
Cbserved—Median . —= | e
Effective o ﬂ 9948 ;| P.936T ' B.IY6S
* Reference Volume 1, Paragraph 3-4
NOTE: A1l Time intts Are In Hours

|
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2-3 LOUIPMENT DEGCRIPTION

The Cv-3333 is a single self-contained box needing only power and
hook-up to the communications channels to function. In most installations,
an external clock is used to synchronize system timing. Internally, the
CVv-13333 is divided into send (analvyzer) and receive (svnthesizer)
sections which share a common power supply. These two sections are
turther subdivided into renlaceable modules. Fiqure 2-2 shows a simolif ied
tunctional diagrar for the unit,

Incoming soeech first passes through the analoa to digital converter
in rodule AS where it is filtered, normalized (adijusted tc a standara
pow2r level), and digitized. The information in the resulting kit strear
is analyzed by modules A7 thru Al13, which function under the timina and
control of module A6 to compress the bandwidth of the input soveech. The
bit stream then exits the unit throuah module A6, which contains the
voltage level conversion and interface circuitrv. During self-test,
module A7 originates the test pattern used to excrcise the tranomait
portions of the unit.

Incoming 2400 baud data from the distant end enters the unit tnrouah
module A4, the incoming interface and level converter. Under the timina
and control of module A4, modules Al thru A3 perform the inversc of the
analysis/bandwidth comoression process. In this process, soveech 15
svnthesized (built up) from harmonics which have been aenerated in
accordance with the pitch information coded into the bit stream. Thesc
harmonics are weigqhted, summed and combined with a controlled noice
source (to allow generation of sounds 1ike the letter "H"). The comrnosite
analog signal passes through the A5 module where it is filtered and
amplified to the nroper power level.

The reconstructed audio can be heard on the handset at the unit’'s
front panel or via a remote handset. The resulting speech igs auitc
understandable and the originator’s vocal characteristics are carried
through sufficiently so as to be readily identifiable. Durina seclf-test,
the A4 nodule nroduces the test pattern for the receive circuitry.

SECTION IITI - SPECIFICATIONS
3-1 PELIABILITY

The soecified MTBF for the CV-3333/0 is 2000 hours (Thetagy as dcfincd
by MII~STD-781) as called out in the nroduction contract.

3-2 MATHTAINABILITY

The specified equipment repair time (FRT) is (not to excced) 20
minutes., Fault isolation is to he accomplished usina the self-test
functions and (in the case of the power supnly) simple test instruments.
Module repair is to be done at depot level. No intermediate level
maintenance is required. Under Allowance Parts List (APL) number 62715620,
Cv-3333/U users are allowed one A4 module and one Al3 module, vlus
various niece parts.

LN NEN
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3-3 AVAILARILITY
Mo formal Availability specifications are provided.
SECTION IV - PRO3LEMS

The CV-3333/U does not contain an Elapsed Time Meter (ETM). The opnly
other cauipment in the Secure Voice system that has an FTM 1s the
AN/WSC-3 Satellite Communications Set, However, this ETM does not
accurately reflect the operating time of the CV-3333/U0 unit in that the
AN/WSC-3 is often used to support other missions, i.c., NAVMACS A+ and
§5IXS5. This reauired FRAP to obtain and install outboard ETMs on
narticimating platforms,.

Ho cauinment related problems were identified during the studv veriod.
An installation problem was discovered with Push-To-Talk (PTT) remcte
(red area) handsets, which af fects only remote operation of the Cv-3333/U.
It wos found that the TA-840 handset and the TA-790 handset differ in
the manner in which the PTT signalling is accomnlished. The tr-84¢
asionals a "PALRY condition (which should activate the Cv-3333 to transrit)
bv Jrounding the PTT kevline. The TA-790 signals a "TALK" condition bv
irterconnecting the PP kevline and the PPTT kevline return,

SPCrToN Vo~ COPRECTIVE ACTIONS

AP obtained tounite whiich were installed on Cv-3333/0 units on
varticipoting nlotforms, These were wired to the mower switclh - urinag
the 223 initi~rl briclira and were removed during Jdcbriefiny, “he
Lol rance of Pleet users tor this extra picce ot hardwore curino tnce
atuoy yeriod 18 annreciated, It 1s recommended that consiceration (o
“iven te incluac o Y on future orocurements of the Zv=-33131,

he o kevlins cianalirs proclem on rerote handsets has neen solveod by
aauaitication to tne AG aodule, Jith this modificetion, inter{iecze it
tie tuyne of ropote aandaset to be used is selected as A stran ontion,

SRCTtow = POOIP Y RELIASTLITY MOonel

suasten reliability is defined as the rrobability of oerfcerminy a
snecitiod Tunction or nission under snecifiad conditions for a specif e
time, Relilability nodels are word statements or block diajroms which
recresent the reaulrerents for mission suc.ess. The FPPAP ecauirment
mod~ls are used to dctermnine the achieved onerational reliability ant
to anceres the of fect of LCPs and other corrective action uvon svster
reliability. Maintenance Action Peports are compared adainst the rodel
to iotermine i a revorted failure results in a systeom failure, or 1t
nct o failure, then the Jdeqgree of system dengradation, I'n addition, the
model it used in determining logistic support reuircoments,

“aint “nance of Naval shipboard equinment is accomrnlished by renlacerent
or repair of components at Orjanizational (0Q), Intermediate (1), or
renot (D) revair levels, Ships Maintenance and Material Manaaement (3-1)
normally cellrcts organizational level repair data but not intermediate
or donot level repair data. Using 3-M field data requires that the
lowent components of the model be the lowest level reported by 3-M,

™



i.e., the O-level reolaccable comnonent . This O-level component can be
a nicce-rart, printed circuit board, major assembly, or whatever 1is
planned tor the O-level maintenance concept.

Figqure 6-1 is the reliability model block diagram for the Cv-3333.
the (v-3333 svstem is WRA 31.

e
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SECTION VII - ANALYSES
7-1 RELIA3ILITY
Only operational reliability analysis was performed since insufficient

number of failures were encountered to justify maintainability and
availability analysis.
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