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I . INTRODUCTION

Applied Research Laboratories (ARL) w~~~~awarde d Contract

NcD~’O. ~ - 7O.C-l1l7,  effective 1 January 1970 . Work under thi s contract

is concerned primari ly with the test and evaluation of sonar tran s-
ducers and systems . The tran sducer oriented work represent s a 

continuation of a portion of the work under a previous contract ,
Contract NC~ O2~ -6-)-C-1O66 . ’9Another area of work con~ erns monitoring

the development of the AUTEC Sonar Range~~ A S R ) ;  this  work represents

a continuation of Contract NOOl ~4O -69-C -0278 .

Current progress on the various projects unde r the subject

contract is described in the following chapters. A list of personnel

currently working under this contract is included in Appendix B.
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II. SUBCONTRACT TO STANFORD RESEARC H INSTITUTE

A. Introduct ion

To assist ARL with many of the tasks assigned tnder Contract

N0002 1~-7O-C-lll7, a subcontract was awarde d to Stanford Research
Institute ( SRI),  effective 1 March 1970 . This subcontract , designated

ARL-SC-70-01, requires quarterly progress reports. These reports will

be distributed with ARL ’s quarterly progress reports and, will be

relied upon to report progress on projects handled primarily by SRI .
Joint projects, in which ARL has played a direct role, will be reported

upon in ARL ’ s quarterly progress reports (Q.PR’s).

During the f irst quarter year of ARL-SC-70-01, SRI worked on
several projects, which are described in SRI’s Quarterly Progress

Report No. 1 under Subcontract ARL-SC-70-O1. These projects will ‘be

cxescribed very briefly in Section B.

B. SRI Project s

1. SRI reviewed and coninented upon a proposed AN/SQ~S-26BX
transducer repair procedure. This resulted in SRI’s preparation of

a more detailed proposed repair procedure, which was forwarded to

NAVSHIPS by ARL letter Serial E-26, dated 23 March 1970.

2. SRI participated with personnel from NUSL and NIJC in the
preparation of a que stionnaire that was distributed to all shipyards
in search of information regarding transducer service life .



~~~~~~~~~~~~~~~~ ~~~~~~~~~~~

5. SRI visited Sangaino Electric Company, Springfield, Illinois,

in late May 1970 at the request of NAVSHIPS OOV3C to investigate

production tests used on the new TR-237/238 transducers.

4 . SRI has continued to participate with ARL in the survey of
the WESTPAC activities at which transducers are installed. (See

details in Section iii.)

5. SRI participated in the STEP Working Group meeting at

NUSL during the period 19-21 May 1970 and has continued to participate
in various small project s in support of the STEP Working Group .

6. SRI has continued to maintain close liaison with the Mare
Island TRF i:~ its role as the STEP Working Group ’s coordinator.

14
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III. STEP BARGE FACILITY OPERATIONS

A. AN/SQS-3 1 Sonar Dome Study H

Early in the quarter , measurements were completed on the
AN, S~ S-3l TR-185A transducer mounted in the 100 in. sonar dome . The

concluding tests were made with the used dome wnich had ‘been dented

purposely. The dent was later patc]’ed with DEVCON F, an aluminum-
• loaded epoxy compound. No appreciable effect on ‘beam patterns were

noted due to the dome or due to the patch.

All measurements in ARL ’s evaluation of the TR-185A transducer

(Ser A-8) and the dome study were incorporated into a technical report

(ARL-TR-7O-26) entitled “Evaluation of the AN/SQS-31 TR-l85A Transducer

(Ser A-8) and Experimental Study of AN/SQS-31 Sonar Dome Effects.”

This report was issued on 3 June 1970.

B. Evaluation of the C-Tech Electronic Scanner

As stated in Q,PR No. 1, ARL had completed all measurements on the
C-Tech electronic scanner and the technical memorandum documenting

t~~se tests lacks only printing and binding. This technical memorandum

(ARL-m-7O-6) entitled “Side-By-Side Comparison of C-Tech, Ltd.,
Electronic Scanner with the AN/SQS-31 Mechanical Scanners, Part I and
Part II” was dated 1 April 1970. It was completed and distributed

early in April 1970.
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C . AU ~~~~~ — ‘ ~~ 1’U~ l l ~4 I i i: ,,  w ’ r

Th e AN~ C.’ — TI ’ — I 14 i’ a~: c- iu~’ t i~ ( s~• i A— u wa. t ~‘: e,i al’~’ai’ ,1 fl it ’

I l :u’~ e C ( : -  t k ’  t ’ i ’av I s To t St at ion  ( I i”i’:’) during M ay and

. ‘ unt ’ 1L) “C . P hi ~ kI!.’ var ia).’ i t ’  ,l ’nt Ii sonar 1 i’aii: ’~ttn’ ’i’ was sul’,ie,’t t’d

x’ ens  i v, base i i n~~~ e a c t ,  r ’ ,”~cnt • which in- ’) in l e t  I he I t ’  ci current I y

c r ’  s r i ~ I f u ’  t ,~ e i v  I . ’  I’hl ‘ 
~n NAV: ’l! 1 i:~ Cut’ ~C ~~~~~~ ~

)i’ Il ui~i .2.

A Cull •it ’s ’ru’l I ‘n ‘f Aid ’s I oct  :uid all ec~ result c will Fe i n c u r —

nor ~t a te~’Un i cal ‘r ’y ”u t hs~. . Writ in~ of li i  rt ’rn ’randum and

a i’edin’ ’t ion we 5,’ in p r ’  cc s as ‘1’ AC June l ’ l  ‘C .

U c•i~ of U~’ ’ t ’  ‘~~.,ai ’e c i ’  AN ‘ C~,C—~ i an,t AN~ WQC —2 Transducers
U ’u:.t ci in a : i n -  c lb’~ in. Sonar ~ r.e

Aid wa : i’ t ’~~ i : ’  sI t ’d Fr NA V CU I i’S CCV~ C t • un li’rt ake a so Sit’s ot ’

s,t ’asure’rent s :tl’oari t Ut ’ CTI’U’ l’ar~ e 1 o ,letcnnine 1 he t r~u~ sAucer po i ’ —

t ’o rntuic ’ ci ’ t i:e AU C~~C — ~l TR—l I~’ ’A and I Ut’ AN W~~’ — U  PR — . ’ ‘.2 a.nd TR—C~~
wi tli all three 01’ t I i t ’Se .’ r ansducei ’ s ‘noiu it ed simultaneously in a
ir,,~le I ~~ in. sonar Aunt ’ . This ran s,iu,’ cv con t’i ~mi’ttt ion i s schedul ed

f or  in’ ’ in Iwo installat ions tii’oai’d submaritit’ rescue vessels ( ASE C la s s

A I ~~ in .  sonar dor.e was received at AR L on 14 May 1’) 2.2 and both

AN W~ C — t ransducers were received on 1’’ May I . Me chanical l’t’ ’p u’a—

ions  for  he so ut ’.tsi u’er~t ’nt invol vol t he  c , ‘ii sI ruct  on 01’ a ring lot’

sol:nt L: . ,~ t ho TU— l I~’’A t r :u i sducer  in the I C’’ in . ,lont’ and a l’i’acket for

n~~’t : l l  t i:.g t h e  ~J~’ — ~~~~~ s A uc er : .  Cii ~J ,‘ t s .~ ’ I ~ 2.2. the 1C” in. lone

was I oa,lud aFoar l t l ie  STI’T l’:tt’1 t ’ w it hi the new y completed marine
ra i l  was’. (See Ri . l and U . ‘~ Test- in 1~ o 1’ the p er t ’c rmance of t he so

uni t s wa s t o  begin very earl y in July. I’i’i or t o  these test , the

m u  vidual performance ci’ the  ld~C —C r:u:s~iuc~’ rs had been measured ~~~
cc i t t  vol p it t ’soses al’omtr l Aid Ce nt ’ral cal il’rat ion l arge .
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STEP BARGE FACILITY AND MARINE RAILWAY
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FIGURE 2
MARINE RAILWAY DURING DOME LOADING OPERATION
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E.  C nst ruc t io :  oi’ Uai’im. ’ : Fij i tway f or Loadi ‘.o i’i~ .n~ duce r: Al :a!’o
SPEl l

Uuring this anarter year , All ’s marine m’ailw ’a was i~ np le t e  I a~ i
w a s  use in it ial l~,’ on ~c) ,Uo,e  1 ’ ~ U m oi, , a t i t o ~he 185 in. sonar dome

a’Loa ~ I thc STE P 1 ar -~ . The w i n o  U t h a t  p r op e ls  t I e  rai I ~ar was

:ots’leted ani instaL,e:i On its pedestal cr. 11 June l°7.2. On the same

late , t ie  1~ — t or, it t’ti’ - ’ rr .echar:i i-us on the t ravel  in~ hois t  ‘- a n  sade

u n r ’~si c t i al .  Folloi~im , - t he  o~m : l  t ion  of  the elect r i c a l  d is t r ibut ion

system on f~ June . the rai l  car was in s t a l l ed  on i t s  track and th~
w i n c h  ‘u.J e::.er 1~etv ’  I rake  sys tem t e s t ed  su~’oe :sfu l ly  (17 June i~ i73) .

~iiaire 1(a) shows a vi~ w -5r the mar ine  railway ‘is of 2 J ur.e 1970 .

The m a i m .  pr o~-u i s i c n i  w i n ch  is shown in. th e  ~i~ tit 1’cm’e~ ruunJ; the rail

oar can be seen at t he hea l  i the t rack .  The t ravelinc  hoi st has

tw o i i lt i n0  :aca ’oit i t i es . The hook showi: is the :~~-tomi  capabil i ty

that was operatiamod . The ~~ -t o n  hook ‘was- one of t he  few i tems ot ’

the entire f ac i l i t y  not opera t ional  as ci ’ ~C June 1970.

Ti~~ re i ( s )  and the  two n i : o t o - r a c h s  in Fio. 2 show some of the

:‘serati ,:ns that occurred on ~o June 1970 when the 1C5 in. don e was

1ca~ e-I aboard the Farce . Fi~n:re 1(b) shows the rail oar being dr a’wn

-
• ur the  slope af ter  the t r a n s f e r  oar had been loaded from the STEP

baroc to the rail car . It can be seen that  the STEP barge had been
“ In’iven ” to the shore for  th is  operation . The sonar dome can ‘be seen

aboard the larCe truck ‘sacked into position on the concrete slab

beneath the 10-ton hoist .

Figure  2 ( a )  show s the rail car w ith the Acme aboard just prior

t o  t ransfer  of the t ransfer car and the dome aboard the STEP barge .

Figure (‘b ) shows a view from the head of the rai lway of the STEP

barge , ust after transfer  of the load . The enpt y rail car can ‘be

seen at the foot of the track.
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The next phase of construction regarding the marine railway will
be the laying of more track. It is likely that the level of Lake
Travi s will drop well below the present rail track during the summer
months. It is anticipated that in August 1970, the track will be
extended to the water ’ s edge . After fall and winter rains raise the
lake level, the railway will again be operational.

10



• ~~~~~~~----—-~~~~ ~ —- — ‘ - -•- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
•- ‘—,—-—— -.-

~~
‘--‘ ---• - ‘

~~~ 
‘‘

~~~~~~~~ 
-

- —‘——._,_ J_  — -,_ 
‘~—..—‘• - ‘

IV. PARTICIPATION IN STEP WORKING GROUP ACTIVITIES

A. Attendance at STEP WorkinC Group Meeting

The STEP Working Group met at the Navy Underwater Soun d Laboratory
(N U SL )  on 19- li May 1970. Messrs. J. E. Stockton and D. D. T~aker
attended the meeting from ARL. The minutes will be prepared by

hr. H. C. Evans of NAVSHIPS OOV3M .

B. Production of Dummy Loads for Transducer Repair Facilities (TRF ’s)

ARL completed the printing of a suitable instruction manual for

the ARL Type 2 TRF dummy load in early April 1970. Two of the dunmiy

loads were shipped to the Boston TRF, two to the Mare Island TRF, and

one to the Pearl Harbor TRF on 3 April 1970.

During the STEP Working Group meeting of 19-21 May 1970, both

the Boston and Pearl h arbor TEF ’ s confirmed that their un i ts had been

received; Mare Island had not received its units. As of 30 June 1970,

the two units shipped to Mare Island have still not been located,

although a tracer was issued from ARL. On 5 June 1970, a single
Type 2 dummy load was shipped to Mr. E. M. Spurlock of SRI so that it

could ‘cc handcarried to the Mare Island TEF to be used during the
training session given by Scientific-Atlanta. If the freight company

is unable to locate the lost units, ARL will furnish Mare Island two

additional units.

11
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C . Procurement of Protut yrt’ AN/PQ~ — ( ) Portable -u n i t ’  Transducer
Measurement System

Applied Research Laboratories issued Eequest~ 1’~-r~FtiA No. l~70U

to a selected list of bidders on 8 April 1970. hids were to be

received at ARL by 18 May 1970. Effective 14 June 19(0, a subcontra:t

designated ARL-SC-70-0~ was issued to Ocean Data Equipment Corporation C

for the prototype of the Portable Sonar Transducer Measurement System.
ARL will monitor the contractor ’s progress closely during the entire

six month develo~itent period prior to delivery.

D. Remeasurement of Element Impedance of the AN/SQ,S-23 TR-208A
After  Six Months Service Aboard the USE VOGELGESANG (DO 862)

ARL remeasured transducer element impedance aboard th e
1’SS VOGELGESAN G on 23-2 14 March 1970 . At the end of March , data

reduction was nearing completion and a technical memorandum was to
be prepared as soon as possible . This technical memorandun~
(ARL-Thi-7O-12) was dated 8 May 1970 and was entitled “ Impedance

Measurement s on the AN/SQS-23, TR-208A Transducer (Serial BTD-2-69)
After Six Months Service Aboard USS VOGELGESAN G (DD 862).”

It is planned that the monitoring of transducer performance

aboard the USE VOGELGESA .NG will continue on roughl y a six month basis.
Inquiries wil l  soon be made on the next availability of the ship for

measurements.

E. Survey of Western Pacific Transducer Test Facilities
I

ARL and SRI jointly prepared a detailed outline of information

required from the WESTPAC transducer test facili ties, ari d this informa-

tion was officially requested by a NAVSHIPS Iel ’~n dated 19 December

1969 . By the end of March 1970 , rep lies had been received from all

1.2



t ’our a ’ t i v i t i es  cuiitacte I-— Sliip Repair  F a c i l i t i e s  ( SEF ’  s) at Guam ,

Subic hO Ly ,  arid Yokosuka and the Ship Repair Department under

CO~WLFACTS, Sasebo . These replies were received at ARL on 14 May 1970 ; 4

copies 01’ the technical information were forwarded to SRI soon

thereafter.

By NAV SIIIP S le tter ( 0oV~n ;  HCE:rh , S~~Lk~ (14 , 5cr’: 06-OOV3M )

dated 1 May 1970 , A.RL was requested to review the enclosure s and for-

ward a report to NAVSIhIPS by 15 June 1970. Due to other pr ior i ty
matters , this  deadline was postponed until August 1970 by telephone

conversa tion with Mr.  Herman Evans. It is planned that Mes srs .
E. P. Spurlock of’ SRI and D. D. Baker of ARL wi l l  meet and joint ly

dra f t  this inter im report . It is thought that it wil l  indeed ‘be an
interim report , because cursory exaniination of the information

received from the WEETFAC activities reveals that insuff icient  informa-

tion is available for preparation of a detailed report such as that

prep ared after the ARL/ SRI survey of the ten naval shipyards . Such
a comprehensive technical report was the goal of this WEETFAC survey.

F. AN/ F’QM- I o( v) Improvement Program

T t w:is previoun l y stat ed that ARL had recommended to NAVEIIIPS
that the Scientific-At lanta sampling digital voltmeter be procured
fo r evaluation aboard the STEP barge . It was intended that this  unit

would be evaluated prior to any recommendation for incorporation of
the sampling diGital vo l tmeter into the AN / F ’QM- lO(V) systems . Such
a unit is being procured for ARL through NUE L and was scheduled for

delivery on 30 June 1970 . The unit was not received by that date .

Two of ARL ’ previous recommendations regarding AN ‘FQM-iO( v)
improvements were discussed again with Scient i f ic-Atlanta  ( S— A )

13
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personnel dur in g the STEP Working Group meeting at NIJSL. It is

understood th at S-A has found a reasonable means of implementing
improved protected circuitry on the scanner arid this will be accom-

plished as soon as possible . The other improvement concerned

implementation of the PVIM as a pulse phase meter. This matter was

to be pust~e u t t ’d until further data could be gathered regarding all

of the TR}” s possible uses for such a phase measuring capabi l ity.
.?,uestions regarding needs for phase measuring capability were asked of

the Thi- personnel ‘by S-A during the STEP Working Group meeting.

C. ANj’Q~4-io(V) Configuration Control

ARL had been as1~ed during the STEP Working Group meeting of

November 1969 to act as the configuration contro l point for the
AN FQM- 1O(V) systems after Scientific-Atlanta completes the present

service contract . This comniittment was reaffirmed at the May 1970
STEP Working Group meeting. It was stated that ARL would assume thi s

role as of 1 July 1970 and that ABL would be provided one copy of
• each drawing applicable to any installation of any of the AN /FQM-iO(V)

systems . It was also stated by Scientific-Atlanta that all documenta-
tion would be guaranteed correct as of 30 June 1970 . This information
has not been received at ARL to date.

Thus, ARL will assume the configuration control assignment with

a guaranteed set of accurate documentation . It will then be ARL ’ s

responsibility to ensure that any change made to any of the systems
will be properly documented at the installation and at ARL. Thus ,
instantaneous accuracy of all documentation will be maintained. In

this same role ARL wil l  be forwarded a complete failure log from each
of the TRF coordinators on a regular basis. ARL al so wil l  rely upon

the coordinators to affirm ,on request , that the configuration of’ the



AN F 5 . ’ - 10 (v) sys tems has not been altered at any of the TRF installations.

I t is al so anticipated that ARL personnel , as occasions materialize,
will critically inspect the FQM-iO (V) installations at the TPF ’s.

H. tudy of t he “Next Generation” AN/FQJVI System

AFL is actively pursuing installation of the PDP-8 computer
(with ui €~ital plotter and digital magnetic recorder) aboard the STEP

~irE e. This small computer was provided to AEL by NAVSHIPS for

development of a system for making in situ shipboard nearfield measure-
men ~t s  ani computing farfield acoustical parameters. Support for this

nearfield development work waned and. ARL has used this computer for

variou s small projects.

The present plan is to install the computer aboard the STEP

barge 1ur in~ the summer of 1970. Its presence aboard the barge will

serve two functions. As time and priorities permit, the nearfield
work will be revived and the computer will be in the correct location
to be used. In the meantime, interfacing the computer with the

AN FQJ4_1O(V) will provide nan y interesting capabilities. It will

provide the capatility of logging data automatically on magnetic tape

an-I will permit computations to be made simultaneously. For example,

as the impedance data are acquired with the PVIM, the computer can

calculate real power . In addition to these data processing capabilities,

as priorities permit , it will be ARL ’s intent to experiment with

computer control of transducer evaluation measurements. It is hoped

that one product of this research will be the formulation of ideas on
what might constitute the “next generation” AN /F~M system. That is,

the degree of automation that one would desire in such a system for the

TEF ’ s could hopefully be determined by experiments aboard the STEP

barge .

15
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~ rh  I- n ’  dat e on he ’ in st al laId - i i  . 1 ’ li e }.2~i’— C comput er

i~i - - a r t  he ’ STEG la~’~~e ’ includes the bui lding ci three litu ’.iwai’.’ it ems——

h e -  j~~t e ’ i ’ t ’ : l - ’ ’  let we’eti itt computer and the diGital plotter, he m t  ~~~~
‘—

tao  t - ’ ’t W e 0 ~’ • ‘~ c .m4 n (  e r  and ( i t o  dig ital I ape recorder , t uid ti : •

in  t e l  t ’a ’ e ’ i- c - We~ it t h~’ ~‘cnp i i t er  and ( l i e  PVIM . Th e  i’VTP w i l l  serve a

- r ’~ ic as a sen sor  be cause ci ’ i t  s capalti 11 I - i e s  1-c me:tsu Xe cc;] it u.ie

a’ - I n i t a s e ’ ci ’ a m l  sod signal . output also is Ii Git al and re la t ivel y
s i ’ :p l e  I o inpu t t o  t h e  compu t er . The digital  plot ( c i ’  i s  fully opera —

i ci r t i  , c t - i  (lie di g L t a l  ape recorder i nI e r t ’ace Is c u r r e n t l y  l e ’ l (

de ‘hi.s ~“ ‘ -I . I is e st I mat e d  t hat t i t t  tape cc ’ ‘
~ x’dii n~’ s yt :I  em shout  d Ic

- L ’ ’ r ’ L t  I ct -a l wit -bin a few weeks .

The st at us o I ’ the I’V 1 ~~ in ter face  is as l’ol lows . The dat a ran sl’er
1 S t ’ ‘vs we r” buil t l’i r st and t-e sted by use c I’ a pape r tape  punch for
re ’ ’c r I i i i g  th e ’ data. At present , th is  a l l ows  data front tic’ PVIN 1 c’ ‘be

re ‘orde l on paper tapes that can l ater be read int o th e  i’~ P -t~ for

c.:ti ysis and presentation . This capabili ty of recording PVIM data for

~‘t ’ t ’—l i n e  anal \ sir w i l l  serve as an interim in t er line’ it will be used

o ‘n~’l ’c i cc dat it prio r t o comp letion of ’ a real —time ink c rt ’aot’ bet wee it

t’Vl~ and the computer. After  th is  interface is completed, the

comput er will lee ins tal l ed  aboard the barge anti will be fully operational .

i - Pu pment I’iL’Ks similar I.o those ci ’ the AN /F\~j\~— lt ’(V~ sv tem have

been cit ai ne -i and wi l l  lee used to package the ~‘cmput or toni interface

‘-;u i mn e ’nt- Icr install at-i on aboard the ‘barge .

in

_ _  _ _ _ _ _ _ _ _ _ _ _ _  ~~~~~~~~~
-. -- - -- --
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V . AVTf:S t’0r~\j~ FA~1GP ( h t ;~ ) • i ~SIG?~ MONiTOR EF1~ORT

A. Part icipation in Navy c ont ractor c’onl’erern’c’s

Suring th is  report period , ARL has participated in three

~utvy’Contractcr Con feren- ’e ’s ( N , ’c ‘1 , Since :~Av~’ ilm I S  personnel wei’e

ur esent  at these meet ing s  ton i  s in c ’  mlrmt  es ci ’ t~i ic se t i e ’  ci ings were

prepared by GD E ant  forwarded t o  NAVSHIPS , a .ie( tti c i  discussion ‘I ’

AR L’ s pa rticipation will  not be pre sent -ed in thi s report . Instead ,
reference wil l  be made in Sect ions  B and C to part i oulax’ meet i r i g s  at

which ARL and tilt E exchanged ideas. ARL I’eels t ha t th e close conutnrni-

‘ati~~n enge n dered by these mont hl y meetings has ~‘ c X I t - X ’ i l 1 t 1 e d  s i gn i i ’ i —  J
cantl y to the progress in the development of the AUTEC Sonar l’hwgc.

B. Review of Gil E Reports

I . Introduction

Sui’ing thi s report period , ARL reviewed arid prepare d
ci. t w o  S it “ reports: i) GD I’I quarterly T’rogi’e s s Report N~’.

‘ c t - i  2 ) he ’eive Beanif’ormer ~~th esit~ei’ Design Report . GD E’ s

~PR Nc , • -‘ was received at ARI on 22 April 10 ~‘C . This report was

i’ c ’v i e ’we t ant comment s were prepared.  These oonmient, s are ’ pi ’esent e l

ifl Sc~~tj, Ofl b . -

The Receive Beamformer S ynt - l ie sicer Design Rep ort  was
o b t a i n e d at the N CC of  l~ May. Comments were prepared and these
were hanticarriec). to H. Baline of NIIPL at- the 17 Jun e N CC ( ARL

Met::o randutu , H, L. Roileigh to 1). A. Smith, tat ed I ’ June 1Q 70)

1,7
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S I nec a ‘~spv ci ’ I h e r e  ‘ ‘m!’l’’iit S was pre Se nt e I - ‘ t IAVS HI  PS personnel at

~~~ ciee’ ~ 111g . t t :e ’r e ’ - ’im’ ,e n  will not, ‘be repeated here .

2 . ~
‘ - -nv ,~’ i t S Oil R ~~~~ No .

In en -r at it is t e l ’  that  QPR N o .  7 reflect s con siderable

~~~~~~~~~ 
res. a-ic ’ hu’i ng the  lu:~~’t e r  1 January th rough ~l March 1970 .

i’his r ’ep ’r (  : : ii ~~et c ’s I 1st ’ L i i )  E has progressed to the point that most
- ‘ b e ’ ::a , L , i pr.l’ i t  ‘tsr are recognized and many of them have been
r e r o l v e t .  c ’t .~I led ‘oc~r ”t : t  on the report are ’ itemized as follow :

1,. On page’ 1 - , it is stated that “A complete and thorough
l : :V e ’ :1 1 gat ion of each ~ ~pe of sonar system ~~d class of ship will

r e ’~lu i v e ’  -nUt  t icnal visit s those particular t ypes of ship. ” ARL
i’r~’es w i th  this statement and strongly feels that one of the major

pi ’ el’]etn s in siti pi- card data acquisition is in the interface between the

sRi p1.- art rul’rysten: and the ship ’ s sonar under test .

2. A (lock diagram of the sonar adapter is shown in Fig .  114

‘ii page ~~~~~ in thi s figure onl y one anatog—to—digita~ converter (ADC)
is sh own per r~’ - ’.’r-ier tape t rack. Thi s design minimizes the number

ot ’ i:~’’~ ~~~~~ I ~~d eliminates the need for a di gital mul t ip lexer
:‘o ll w i t t g  lie ’ Ak ’. However , for the data recorded on tap e t o  be

- ‘ .‘::,pa t ille WI ( i i  I he ’ Receive Pe ’’ttcfcrner S~~ t-hesizer ( RBS ) , t he r e  must

be e - Y ’ L ’ t y  12 ii I’l’erent hyir.~~hicne channels r~’’ or’Je’.I on each rec’or ie ’ r’

- ‘i , twn ’ 1 . bin . , ‘ ‘aol: AiX ’ mu st :Lnip l e i~
_ di f fe ren t-  signal s within one

sampling cycle ; at t he ’ maximum s ample rat e ‘f 140 kHz , each A.DC must, ‘ 

-

p er  ti n~. ~ -‘~~ , ~‘ -- a mp l e r  icc . ‘ oreov er , t her e  are not  sequen t ial

samp l e r  S I: ’  s uit e signal l~ it samp les of di f ferent  signals which may
h - c ’ 1~~~ , j e ’ ’  n ’ I . p hase . Thus , the AIXt wi ll have to swing through

i t s e’nt li e Ivi,uni. range in less than 2 ~ : e ’ . Also the mult iplexer
he’ al lot t e l  some amount c t ’ t i:nt’ to swi l  ‘h ‘between wide ] y different

I i’~

______  ~~~~~~~~~~~~~~~~~~~~~~~ —~~~~ ._-~~~~— ~~~~~~~~~
-“

~~



s t e r n a ,  5 c I s e t  l~ l’ e I ’Ol’ e ’ t h e ’ A X ’  Ctui Ic ’girt ‘ ‘ c ’ ite-’c a t ue  of

h e re ‘cns i t t ’i ’a l  i , c rc r , i~ is l’elt tha t  a cr it  i ’al il :l~sr1 prc’i’le’n; e x i s t s

Ut I I i  ‘ it  i t o i c  .le,  -al t e’j in t ’or ’ :’:at I on si: ’c:t d 1’, ’ yi’o vIsj t ’d .

~~ . Iii b i g .  l~4 d i s cu s se d  in the  preceding paragraph , ~he
analog mul t i p l exe r  II’ sh own w i t h  a s,axj isus: 01 ’ ‘ ‘1. input citannet S and
.2.2 output channels .  Due to  cot st ra int s  placed upon the data format- by
the PP.2 , there can l’e on l y  12 d i f f e r en t  signals on each output channe l .

Thu s , as a ’irtxi stun , on 1 y Tn t; ~~ the in p u t  channe l  s can be recorded at

one t line .

~c . Cii page ~~~~ it is stated that the analog multiplexing and
A \ ‘  I\ r t c t  io n s  a l e ’ l’e ’ing Inc  holed in t h e  sonar adapt or rather than t h e

u t :  group t o  i’c ’di; ’ e’ ( lie :c;,ni’er of m i t  or c o n i n ; e ct i ng  cab les.  it  is

l e t  t t hat  t h t I s  t t t ’p r o i t ’h i  is an improvement  over’  t h e  previous  one .

n~ On page ~°, paragraph ~ . .2 . n , t he  p roblem of ’

t ransmit t itig power’ 1 o the vert ical  array protect-or’s is discussed. It

is reccenmer ted t hat im pedance matching be used both at shore and

underwater ,  APh .  agrees w i t h  this  recoimnendation .

Cmi pages ~~~~~ a summary of acoustical test - s performe d

at AU T: ” ’  is pre se ct e l .  Thi s s~mm~ary indicates t hat those t e s t - s we re

store o o t s p r e h t e m t  n y c  than was pr oposed in t he Test ~ ode I Demon st-ra—

ion . Test Plan. ‘ui P r ’oedul ’es  ci’ lh iteoember ~~~~~

C . he Sec. r h  iii Area s  ct 2pcci  al  ‘I m i t  ore st

2mm ’  t i c s this report  p e r I o d , ART per l’oniied resear ch in four areas

cS s P e c ’ t a t  l o t  cr e s t

i) Vert ical Array SI ~‘tia1 Con ditioner ,

- Py t r ’cp hone  dist -r i l ’ut  ion along the ’ vertical array.
5 ) L ’hor e ”based dat.a r educt ion , and

) ,~o i u i , I  :ti~scr~.,ent coat- ing,r .

_
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]~ ~~~~~~~~~~~ Array Signal Conditioner

In the previous QPB, ARL discussed the relative capabilities
of the “baseline” signal conditioner (with floating-point digitizer)

and the signal conditioner presently being developed (with fixed-point

digitizer). At the Il/cc on 20 March 1970, it was discovered that - ‘
22 E recognized that the baseline signal conditioner provided superior

capability but that they had abandoned that system because of design

diff icul t ies .  A work session was set for 114 April 1970 to decide
what type of signal conditioner would be used.

In preparation for this work session , A.RL continued to
investigate possible designs for the floating-point digitizer. At

the work session two points of agreement were soon reached: 1) the

floating-point digitizer could be implemented and would provide

superior data acquisition capabilities, but 2) the fixed-point digi-

tizer would be much easier to implement and would provide enough

capability to meet the contractual specifications, although it would

demand increased ship’s time on the range. The amount of increased

time-on-range is an am biguous quantity that depends primarily on what

type of experiments are performed at the ASP. It was generally felt

that increased time-on-range would be a favorable trade-off against

the added complexity of a floating-point digitizer. Although A.RL

feels that it would be best to build into the ASR the maximum possible

capability, it is true that, in the final analysis, reliability and

expense must be weighed against capability. Therefore, the final

decision was that the fixed-point digitizer would be used with the

condition that the gain setting of the preamplifiers preceding the

digitizers could be reset with a minimum delay (about 120 ~sec). This

decision is documented in the minutes of the 114 April 1970 N ’CC.

20
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}iych’o~ hcr c - .1 stributi sni

In AhL ’ ~Tt - , ~o . 3 under Conitr :e ’t Iho ~ -h~’ -C -o~ ’T~ , the

V c ’i ’t j oa l  ar ray mechanical rt ru ’cur e  was di m usse l ;‘on c - l ’ rc  wa s

c ’X~~~ ’c ’ ; t t ’ e I th ut  t h e  pou r ’  u c T h n t i s i t  ion capabi l i t  y at smal l depress ion —

aziglen . A s  the ii ,C C on 1- - ‘ — ‘S i- ’’ ui ’ ch l ’°~’O SD E nr ’ -ro sed a new de s.~gi,

that significantly al ’fe ’ . ’t c ”d t i”  data noluimit ior: capability of alto

\‘ e~1’t j u t ‘ur r ’u \  . Fb: \ i ’ocomoacnnj e I the use of t w o  h y t r ’ o p k : c n e s  p laced

I ~) C de~ ‘us ’ui ’t  cit each ‘uc ous t  ical mnodu t e ( e ’:’ :’ent Ial, ly the baseline

design). This chance int - ’rt’asec dat a ‘u c q u i s i t  Ion capability and is

R i g h t l y favored  by ART .

however , at 1- ite S’t” t ’ .‘C -S~ E -continued to recommend

uni Ic rn mp a~t ing  of e 1 es;ec;t s fro im: - 5 5—t h CC ft depth. The results of 
. 

-

ART ’ s analysis indicated that  th i s  spa c in g would  not provide adequate

data ac4uisitionc at small depression angles f o r  surface ships , and it

was recotscsomcded t hat CD E reconsider the element spacing front this

viewpoint . N1 SL was in s t rong  agreement w ith this sugge stion and a
.~crk session was planned for 114 April t o  discuss the -distribution 01’

acou~ t- ical elements on the vertical array . At the 114 Apri l  meeting

it was acreed that there should ‘be 1” or’ l~ acoustical  modules on the

v~ ,’tI~ c.t a r r ay  w i t h  a high un iform density region near t he  surface and

a low er  uniform den sit y elsewhere . GDIE would study the data acquisi-

t ion rrcd’lem and recoimnend exact- spacing of element s at the TL~~-l14 May

Ii C C .

Prior to the May meeting,  ARL recon sidered the data

as lui:it .icn problem and arrived at the following conclus ion . There
should ‘b.-~ three different regions on t he arr ay, wi th a d i f f eren t
element density in each area. The top p o r t i o n  (O-nCC ft depth) nhou Ll

have a high density to provide adequate Iii :1 ac4uisit  ion at small

lepr ’ension angles t o n ’  surface ships.  The bot tom portion ( ,R ’CO _ ’~!iCC t ”t

depth)  shou ld have a very low dens i t y  becau se it- is expec t -ed  that no
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t - u t  a ( , cn ’ ’.” - r ,  l w  j a l  :~) will ever be required I r o n  a ship operating

Mw ~~OO I t .  The mm ,idd ! e portion; of t h’s array (~ cuO_ suuO ft ) should

“ ‘i tt .” it t ; : ’ . Ie ’n ;n i t y .  It is fel t  that this overall dis tr ibut ion
woul I provi de ’ opt imum data a’-iuirition for the majority of experiment s
t h a t  w i ’i t  be conduct -cd at the ASP . ARL recoc~ ended this distribution
c t ( h ; ~ N ( ‘C or ; 13 May ‘m u! it was generally agreed that it was a
good i dea . Consequently, GD E agreed to prepare a new proposal of

ietai ’led e l e m e n t  sracing in ac cordance with the ARL recosznendation .
S i r~~~e~ then G D - F  has prepared the proposal , and it is felt that their
new l y sc ored spacing (minutes of ld June N cc)  provides optimum
hut- a acquisition; possible wi th in  the mechanical constraints.

3. Shorelj asei, Data Reduction

Three I tu ic t ions  of  shorebased data reduction have been

st ioj i ed  t h o r o ugh l y  during this report period . They are :

I) data filtering

2) t ime-of-arrival i~’t.ec tion

~
) intensity averaging.

SD F, described a proposed method for performing these three

functions in GD E Technical Report (TR)-l3, pp. ~~~~~ At the N CC

or ’ 10-20 March 1970 , ARL personnel discussed this proposal with GD/F
to obtain more detailed information than was provided in TR-l~ .

Conseq uent ly . this proposed method was analyzed to determine its

eff ic iency.  Appendix A describes this analysis including a detailed
discussion of all the material presented in this section .

Subsequent to the analysis mentioned previously, a

modification to the proposed method of data f i l ter ing was suggested
t.o (i t) Ft at the N CC on ‘L14_15 April. GD F agreed that this modification

22



I .
to “s s:tr ’, .  how c,’v” r . L- - t .  - t I  F :mr -, ,t Ai’-L , ~-- - - m ,  - l i - - v ’  “ - i  ~~~~, this-

‘:, o i i :  i cation ha I sn :~ ‘t i t  , - t ,  t in e  - - t ’--ur’n’ iv’~l - tc ’ e ’t  i m ,  ( TOAD) ‘ut -I

it t o u t 1’ , 01) F i’ m -  ‘ ‘ i t t  i_ f t - r e n t  ci-c et icod

.1 ’  - n t :  n :, in . t hose three 1’c;ncti-o n ; s ’mt ~dte N CC on U —1 14 May.  At

l ’ s , API. pointe I out , two ps ’ohl c- ’ , 
~

; , c~’y , i s t.e-~i wi th  h i s  mew

‘ii , I tU ) F ‘ u Tr ”~c I S., c ’ x a m s i n , € ’  t t ! ’  itO I i ’  ~~~ n ,  arc - i  c -por t  at the

:c~x t N ’  C cm; I I Cut e  . At t h ’tt :, , ’ ‘i t t  ing GD/ E nc’ :- ‘c I arc -t i te r  n. tbc-i

of i-ut a ro in ‘
~~ 1. t n; ’it c’ s 1 vo-d b o th ;  nc -i l ii: , a t  ü re - i  ut t t o  n,eet ing

it ; Nay , but e i i n , i m , ’t te -r  t I t e r  ~- O s 5 i L  i lity  ci’ - n  5, ~ n ic ;~’ hit- it t’ o -t uct i ’t.

1’tl ’~~. - S i t t ; e~’ . L~tt1s t ;€ ’ c S t ( 0 - N -  r” I u t r o  I t.ica1 t h ~c hat- a be c am -iso -i h ;rough

s t ,  ~n c  t o t ’  t w i c e ’ ‘bef- r’~’ t h u  t t , t c m ; ~’Ity so,rc ’ r ” u gi ng  w a s compl ’ tu-d .

Altt ,, uc}t ARI f’~lt t i - u t  th is  2 at test  neti;u m would c c c v i  do better  rumuit s

t l i :-u; previous or o n o m a l  s , tb~ fact  t h a t  laS t re in ‘t ion cculd n -cut ‘be

‘ n , n- l ’ ’~c-’t in rw’ai —tin e was uc t i’~ , ‘2 c’ab 1~ . A new method that- scou T i al l ow

c-smnlet ion ci ’ m t  en :ity  averagin g in real—time and might p-rcvi io good

result s was suggested t o  G D - F  in a telephone conversation between

Roll eict’t of ARL and F.  N . Smith  of SD . F on; 25 Cute. Mr. Smith

agree.i t O  examine this suggestion and ‘ortmerct on it at the next l-~ CC

cc. - ‘ -5 Au~~.rt 1)70 .

~~~. S~ uni Abmorb ;’r;t Coatings

At the 20 M a r c h  1970 It CC,  (I t) F requested t I ’i t t  (tElL review

data on noun-i a’b n-orisem;t coatings and provide any ’tva i i t mi — le  i r t f o m m at  ion

on th i s  n u)m ;j ect . A t-I  subsequently consulted with people who were

scor k ic .~’ in this  area and con duct ed a lit e rasure  surv ~ y .  As a result

G D / F ,  was provided ’~’;ioh two report s that discussed th i s  510b 5c:-ct .

25 



APP FNDIX A

AN A LYS T S re SHO~ EBA~TED DATA RE DUCTION

Fi t ;i ’ets  2 and 3 of GD H TR-13 describe the original ly proposed

metho l of performing noise bandwidth reduction f i l t e r ing ,  t ime-of-

arrival detection , and intensity averaging. To aid in the present

discus :M:-mi , these drawings are reproduced as Figs .  A-i and A- I ” .

The f i l t e r  shown in Fig, A-l is essentially a Fourier t r an s fo rm .

If the frequency of interest is f , then the “ in-phase replica” from

the computer is sin 2rr ft and the “quadrature replica” is cos Si - i t t .

The mathematical operations performed ‘by this f i l ter  can b~ wr i t t en  as:

t +0.6 msec

output 0j2cc ft 
S-(t)dt

( 1 )

w ( t ,t , T) i Tn f t

where s - ( t )  = si~~a1 being f i l t e r e d .

w(t,t ,T)= l t S~~~’T5 + T
0 0

= 0  t < t  , (s)

= 0 t ” t  + T  , tn!
0

T = 0 .6 m s e c

‘ -~~~~~~~~~~~~~ .~~~~~~~~
-
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‘ 1 1 1 1 - u t  I c i l  I ;dm c w s I hat he out -put is the Four ie r  transform c i  I he

I ’i ; i ic ’i :~ w( I. ,t .T) ’( ) . Therel i c rt ’ , t I ~~- - u i  j u t  of t h i s  f il t e r  is a

:1 r i g  l~ ’ r u u t l~~’r’ which r c ’j ’i ’e st ’  n t :  h -h e Fourier ampli tude 1’ t I n e  funct ion

( t  , t . ,  T)S( I ) at the l ’rt ’ luenc\ ’  f .  1 n t i n  is r e~ s l c e -I t h i  is l’i l I -er is quite
- lit t’e rent - l’rom a convertS junta I digital I’i i t  en ’ , which ~c ~~~~ se r ’ V e ’  5 the

~ 
ave to cm turd en i v e l  opt ’ of the signal in w in oh c i t e  i ;  in t e r e st e d .  Ho eve r ,

his Fourier transform (FT ) t ec lunique  can be visual  ire ’d as a t ype ~ef

jilter and w il l ‘be referred to as a filt er ’ in tine lollowing paragraphs.

F rom the pri cpc ’rties of the F ourier r ’tu is l ’ciin , ‘2 1. 1 can be

w r i t t e n :

c i i i  pint - = y( i’) = f~ ~ f 1 )s( f-f 1 )~~i’~ , (3)

where 
~

( f )  and s( i’) are the Fourier t r an slorm s cf w( t) and (t ( t)

respec tively. Since the Fourier transform cci ’ a function of time is
tine f requency spectrum of’ that function , Hq .  ~4 show s that the frequenc y
response of the f i l ter  is given by the frequency spectrum of w ( t - ) .
The function w(t.) is called the data window , and it can be seen that

the choice cci ’ the data window has a significant effect -  on tire frequency

response ci ’ the filter’. The data window given by Eq. 2 is called a
rectangular window and is the window proposed in TR -l Ic . Al though t h e

reotaniginl :uc’ window is time simplest window , it provides one of the

worst , frequency responses. Figures A-3, A— 14, and A— h are plots of’

the I’]’e ’~~l i e n i ’y response of the f i l ter  (described in TR— l 3 ) for t hree
values of the parameter T. These three plot s sh ow two th ings :

(1) the longer one makes T, the better the fi l ter reject s unwanted
frequencies; ( 2 )  the longer T is , the narrower is the flat, p ort - ion
, c f  the frequency response. The frequency response ci ’ the filter should

I c C ’ f lat  to wi th in  f i L e  jj~ for at least ‘a) c ’yL ’lC$ because the signal

_ 
_ _ _ _ _ _ _ _
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it t h e ’ v e i l  i ~‘:tl ar r ay h rydroi~h ionme may be shi fted inn fre~ u t ’n ic y  due to
,~ccppl er s h u t ,, . Furthermor e, if this  s~’st ,ern is to i l l ’  u se- i  I - cc  anal \“Cc

h t a n r c o r m i c s  that are i~
) dB below the fundamental sonar signal , i t  mus t

provide some 80 dB rejection of signals that are less than 3.5 kHz

r’ c ’l!covecl 11cr:  the center  f requency .  It is clear from Figs,  A~~~, A~~4 ,

A- ’ - that- no choice ci ’ T wi l l  provide a response that- wi l l  rcee t both

ccl ’ these requirements.

‘rite Tukey window given by E21. 14 provides much superior performance.

w( A ) = ~ ( 1-cos ilt ) t o t ~ t +  T

= 0  t < t  , ( 1 4 )

= 0  t ”~~t + T
0

Figure A-nbc is a plot of the frequency response of the filter using

time Thkey window for T=lO msec. Thi s plot show s that this data window

provides a frequency response that is both flat over a wider region

and Isis better r’e~iect icn i  of unwanted frequencies.  The use of a Tukey

wi i c iow was recorinrcnm,je-j to 0. Demuth of GD H ii!- l i e  N , CC cii 1 I~~_ l~~ c April

150(0. At that time it was agreed that some win lcw (prclut l cl  ,v a Tukey
win i~w) other than rectangular would be used.

!cwevei- , ARL turd OP H soon discovered that the use of any ~iat-a

Win ic iw other than rectangular would seriously influence the rest -°
~

t he  Wu t in, reduct ion system. The problem is that tire ! m e-of-arrival

d e t e c t o r  (TOAD) has a timing error that is equal to  T, the iintegrttt ion

t ime of t ire fill er’ (the same T in Eqs. S and 14). This is because the

TOAD must wait- until the filter integration is complete before it has

L~~~~~~~~ 
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a numl-er to examine to decide if time-of-arrival has occurred. From
Fig . A-6 it is obvious that when analyzing some harmonics , T
mus t  be about 10 msec to provide the desired rejection of unwanted
frequencies. It is undesirab le to have time-of-arrival errors of ¶1

th is  magnitude for processing signals that have only a 10 to 70 insec
lur-ation . This problem did not occur when using rectangular windows

lecauce , as discussed on page 142+ of TR-13, it is possible to extend

~he integration time after time of arrival detection by surmning

sequential outputs of the filter. This is because

t + T  t +2T

e~~~~~
t 

~ ( t ) dt 
~~~~+T 

e~~~
t f t  5 ( t ) dt

~t 4-N T

+ , . .  +J ° 

~~~~~ S(t)dtt +(N-l)T

t +NT

e~~~~~ S(t)dt

A similar relationship does not exist for any window other than

rectangular.

At the N - C C  of 13-14 ~-~ay lC~i0 , GD/E proposed to i gn o r e  this

problem. They suggested that a Tukey win-low with integration time

selected from u.6 tc 14.14 msec be used in the noise lar,Iwjjt i: r e duc t i on

f i l ter.  Thi s mean t that the portion of the signal envelope t hat was

used to perform the intensity average would vary in p o s i t i o n  w i t h i n

the envelope as much as 14 msec from ping to ping . It was  pointe~i

out by ARL that thi s variation was undesirable since the goal of the
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X h c , 1’l l , e ! ! . ‘ n ’ i t : tus ’, ex~c er’j ’- : ’n : t  is- t - - ‘ - ‘n i t r o l tu ~ stan ’, vari ’t l l e s  as

pcss l lele  . t w:us f \ : r ’ t her ’  p o in t e d  out l y  AR r .  hat  I he I ( -— I - i t  accumulator

s ho wn i, ’m j ’ , ~~~~ “j g } ~t, n~~ ; ‘r’ o~ rt , j o s uf f i  cient  resoli t i ccii for a

1” . use- ’ im ~t ecr’:c cii j : t , e’ - GD E ackricw e~IgnJ that they ha I r i o t

u,a c, y~ t’d ‘he re . cL ,) i - i .  r e qu i r em e n t  placed on this ae ’~nmu1t t to r -  by such

an e x t e m n t t ’ d  toO e~u’-~t i - - I:  t i t e  . They state-i t hat t h i s  would be done

i e~ ’or c t h e  next  N , -  ~et for 1 ~~I 1 ’  dune 1970.

-\ ‘ the N CC o I ’ l7—l~ uric I ‘~ (S . OS H pi ’ccpo se~i a new met hod of

j u t  -
~ t o  iuct  ion t ha t  res ~~

- ived 1 c t ? c  prol cut - mon t icne l in the nr ’ece ’din g

t I  i t : 0 , 1-ut i n t~’ ‘ - m u -  ‘ c , i  -u  new prcc’lI leIt: . The new proN em was h i t  t he

J u t  a must be run lu-~ -mO b . the pr o ce s s- in c  c~~ :rut ci’ twice to complete

the tat er:sit~,- av cl-aging . Sri the f i r st -  “un • a 0. t~ mse c  r’ectan g-u l t u r

‘ s t  :ticw w- - -u~ A be use  i and ~J. e fundt -umen t a l  1 i’e l l t t ’r i c ’ ,’ ci’ the sonar’ w’ouI - i

I c  he ‘eat en ’ f re l m e n l ’ v  of th .C ’  f i l t e r .  The out put ccl’ the tilt or ‘~-cu t A

1 Sc ’ by t h t e  TOAS to ~Iet ermine Tt~A , tur d  a mark woul .1 hi’ ma le on the

dat a t ape t-o locat e t he TOd . 71 cr’ t h e  - tape woe Li be r ewound and p layed
t a c k  into t h e  ii  I ter  a ite - ’onm,i time, wit h t b:t ~ f i l l ci’ u sin g  a Tukey

t~j n j cw of any desired l e n g th  that begu’i at the TOA . On this second

data ru ’ , .  double p i • e s ’ t s io r i  arithmetic would lee used t o  provide the
re :u ir e- i  r e s c ,u tj c t - , ,  Thus, TOA wcu i -i ‘be determined t o  w i t h i n  S.c  m sec

‘i t .  I - u : . ,  I’m’! n’alcle j u t  ec 1r’a t i on:  2 1st’ cou l d  be c l i c c s e n r .  However , h i s

- c t  h~-l ci h’tt,ates on-line dat a reduction and , there fore, possibly

i:~ ‘ r oa st ’: irte-on-range . Aid, :i: i~es this net- hod an improvement over

all previous methods , although i t  is f e l t  t l : t i l  there is s t i l l  room
for ‘m- i ’~ ’ i t s [cro Ve s- ermt .

In a telephone call on 25 ,c U~~~ 1 - i  ~S , kRL reconm’mende J t -o GD F a
- - -‘t ho I i -ou I ‘.i~-ht t  allow- tire hut a reduction to 1cc acccnr p l i shed in

real — t  i r e . f i r  system w o u l d  be i - l en t  i , ’ - u I  I o Slot! shown in Fig.  A — l
‘in I A— ’ excep 4 t h a t  t l i e SEPLICA STORE shown in  h - i g .  A — I  w o u l d  l’e



Leiti .’- !’ r’eoir’ - ’u1:S i~ig nor’ .‘ mtt,on to all 17 filters. It should Ic

~ — t e  i that thi s r ,odil ’ication was also required in the proposal made

t ’~’ I D E  on 17 June l97u . A 0 .6 msec rectangular window with the f i l ter
c~ u ter  freqset1cl~’ equal t o t he fundament al f r equen cy of t he sonar wou ld

be u se- i  unti l  the TOA was detected. When the TOA mark is produced by

the ‘tOS.., the - ‘os puter substitutes a new replica given ‘by Eq. 5.

Ii I 2rtt\1
in-phase replica = (sin 

~~~ 
~l-cos ~~ ( 5)

quadrature replica = (cos 2rTft)E
~ 

(l_cos 

~~~~

with T = inteora tion  tine ( a n y  desired length up to about 50 msec)

t = 0 when TOA mark occurs and increases linearly with time after

that , and - 
-

I’ = frequency of interest (possibly a harmonic of the sonar

fundamental frequency).

This replica would provide a Tukey window of any desired integration

t ime . The error in TOA detection would be only 0.6 msec and the data

would be completely processed in real-time, thus eliminating the need

for running the data through the computer a second time as in the

GD F proposal of 17 June. The accumulator shown in Fig. A-i would

accept only 100 samples before it is cleared, thus eliminating the

need for double precision in those accumulators. The outputs of these

accum ulators could be stored as shown in the lower half of Fig. A-C;
during the  dead portion of the ping cycle, sequential outputs could be

sunm’ned by using double precision , thus reconstructing the entire

Tukey window before intensi ty averaging . Therefore , the intensity
average for each ping would be output before the next ping arrived.

GD/E personnel stated that they would consider this reconmiendation and

w ould comment on it at the next N CC of 14-5 August .

36
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In cone 1 us !5 ’:., it is I c C  t- ta t all of the s:eth,cc is tc ’scribed

r’evicu s I y :ur ’ c ’ infy~’ ic r  to conven t  i c t ta l  it g it a t  fi l t e  n’i n :g  of the

s r ’ i c c i  t ia l  si~”tal t ’5 i t w o !‘t :L5o115

1 11’ c cn tv e r : t  I e t : : u l  fi ltering were used, t h ere  wo ul d  I-c  no ~-~ i o i

in - S - i ,  s I t i.e TOA ~oul  A l’e set a c c o r d i n g  cc the enve I o r ~ of t i i i ’

t ’i’e quen ct ’  of t t e r ’e :t - l I t
’ 

t i to  - ‘I’ “-et Pods - describe-i previously are

used, one must alway s set the TOd ai’cordi:s- to the l’ur:datrent al t’re—

ot,e :u ’ ’,- , c ’ven: when one ii ’ in t e r e s t e d  in some 1:ioiter harmonic.

.1 rtvonit ional ti It t , - t ’ch: :isue s- would pr ovide any -des-i  r e - i

I’r’t’ :lee::c:s i~~spc:t: e , i s h e r o t u i t  ho ~~ met hoAr de : - ’r ’i i ed previously p r ov ide

only a I i ’t ,ited ntu :sb t’ r’ cc:’ f requent  -y r ’e :rcr :se  s

::cwe vet - , co n v e n t io n a l  d ig it a l  fl it  cr-i ::, - require s 20 to 45 machine

o era t ions  per input  -dat-a s:ttt :p 1,e . f t c  F’~l’ method:  described previously

l’ toji:ir ’e on ly  4 operations- per i t t  a sam-rio , t Pu:’ r e p r e s e n t i n g  a s ig n i i —

t i - -ant  hardw are savings .  Since he ~~ tot ho.is . Ierccr ’ibed in t h i s

r e p o r t  appear adequate for ’ most ASh app li cat i oar , it is probab t y more

- t e s t_ ef f e c t i v e  to use one of these mt :et hodr rat he r than the more

expensive and sophis t ica ted  convent iontal Al gi tal  f i l t e r i n g .  

—~~~~~~~~~~~~—-~~~- - - ~~~~~.
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