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Analysis at ’  ~H r ~i: Tasks ; 
~~~~ ~~~~~~~~~~ Analysis ~f SQS • ~ Operator~Prot~edu ral Task*

Thi s preliminary analysis of SQS~L~ operator procedural* tasks was made
~o meet an ii~snedia te need for thi s information as well as for long range

H planning as discussed in the introducti on0 This information is presented in
tnis form as it may be usefu1 to others at NEL and to a few outside activities0
Although this is not a report , portions of thi s material may later become part
of an NEL reoort0

The preliminary nature of this analysi~ coupled with developing c~octrine
and possible changing practices makes later revision desirable .. Comments
and. suggestions are reques .ed , and should be fc.rwarded ~o Code 21t30

IN TRODUCTION

A neview of the trainer requi:~’eiiients for the AN/UQS-T2, the Group Operator
Trainer ~~own as GOT .11, was requested by the Bur eau. of Ships under NEL Problem
X i - 2 .  ~or~pr~Lenaive descriptions of what a man does in his billet are essential
~.o the design of effioi&it trainera~ One purpc’se of this analysis was to provide
this information.

ip~~~~ operator~’task information is al so needed under NEL Problem fl-li
~ e~~~~ii~ h :~iteria for ir~a~uring ~on&r operator performance in order to
~~~~~~~~~~ ef t’~~~. ie~s of sonar training devices and techniques as wel l as
~~~~rLag material . On this basis~ training devie~ s that . provide optimum
~~~~~~~~~~~~ can be developed with a miniinani cL  complexity 9

The P~ rscnn~1. ~esearch Field Activity, San Diego~ has published Task
De~cription8 fcr a number of sonar equipments including QHBa and SQS~.-lla
( P U ~’ASD Fep~~t No0 ~8) .  Ik wever , no task description for SQS9.4 sonar i~ avail-
~~~~ and ~~ far as can be determined none is being undertaken0 The analysis
~ ‘.c limited at this tins to those phases of the ~or~ar operator ’s job which
~ LH make the most contribution to the review ol requirements for the GOT 110

~~lts will be useful nct only in this immediate problems but also in the
Lu d y z r  • fficiency of sonar trainers under Xl ~ll..

~~ fo rmat used in the present analysis is based on ideas obtained from
~‘-~ AS~ l~sport No0 ~8 as veil as the Air Force Handbook, “A Method for Man-
~~~~~~ Task Analy;;ia ” (W[U)C Technical 1~eport ~3Hk 8 7 ) .  Thi s analysi s is based
or i~ cal. grounds and should he followed by further analyses and experimental
v~:c1tj’~ation.

n . i 4 d e~ prime:: 1y tn~ indi vidual mani pulative , tracking, and reporting tasks
~t ~.hc sonar sta :k only ; does not incl ude th~ rncre c omplex sensory di scrimina-
t L o r O  of t ’;e~ classification r -~~ the group behaviors of team activi ties.

~NCL.ASS1 FlED
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THE AN/SQS~ t~ SONAki SET

The AI4/SQ5J~ is a superso nic scann~.ng sonar equipme nt . It . is somewhat
similar in ap.earance and operation to the QHB and the AN/SQS -l0, 11 series
of scai ning sonar equipments . The SQS.4 differs from the SQS~l0 in two
ger~ ra]. respects : (a) It has the potenti al for longer targ et detectio n
ranges, and (b) The target bearing and range tracking l~.incti ons previously
cerformed by two equipments and two operators are now incorporated in the
SQS.4i e~uioment which requires a single operator. The SQS~4~ has the bearing
tracking functi ons of the SQS..l0 and the range tracking functi on with an
accuracy said to be equivalent to that of the AN/SQA .)4 range recorder ,

±~ange and bearing tracking is accomplished by a single operator who
t.raaks in bearing with his right hand and in range with his left hand . The
tip of t~~ cursor is positioned on the target pip by simultaneous adjustm ~~tof these r ange and bearing control 1~iob~ . Thi s new feature involves other
cimnges

a.. The addi ti on of a DWELL TINE switch. The position of this switch deter~
mines i- ow long the cursor will print on the scope between pings. The operator
can make the necessary range and bearirg adj ustments of the cursor only during
this dwell time .

h. The prcvision of Target Centered Display (TCD) in addition to Ship
Centeroz~ Display (SOD). tn SCU the c:naor originates at the cen ter of the
scop€’ as vith  the QHSa or SQS .lO. The PCI) oft-centers the origin of the sweep
and r~irs~~- and e.~pands the display two and one-half times. In TCD the tip
c f the ~~rsor always returns to the center of the scope at the beginning of
the dwell tine y~t~een pthgs 0

Al together there ore n:. .oteen €c~ rio ’
~ controls, two dials , six pilot

light , ari d the ~~ope or. the AN/SQS~I~ Control Indicator. To provide a sore
c~~~;ete understanding of the operator ’s tasks ~i-ese c~ ot.rols and indicators
are ~ .otcd oe~ow ~~~b a briof description. See 1~igure 1.

No~t of the c - r i ~ rol~ and indic~.t.ors involved in search and tracking are
(;CatCd on the sloping si~rface of the Control-Indicator , They are as follows :

1. Pulse_length switc h - This switch provides for selection of long,
13 urn~ or short pulse transmission (~?T 30, or 6 milliseconds)..

? • Slnw iwit .c~ es There are four push buttons. The upper and lover
control slewing in range at a .-a~e of appro~dmately 8)0 yard& per

~-‘ocncL The upper button increases range ahd the lower button slews range in.
‘t’h’~ ri ght . t n t t ’  n slews baar ing clockwise arid the left button slews

~~~rl.n~ • o  r . terc~ c~ lcn~ ...e at a ra te of appr oximately 1~6 degrees per second .

~~. uILscai ’p~~~~~~~~~tt.on - Pusiu.ig t~iis button allows the sweep to
~p~wcI to the ?~ii extent ot the range neale in use regardless of the cursor ex-

~& n~~1~a -} ,

2 cON D~ 4 TIAL
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19. POWER SWITCH
15. SOUND VELOCITY

CONTROL 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 20. STABILIZATION
D r SWITCH16. SHIPS. SPEE 

____
~~~~~~~~~

21. RANGE INDICATOR

17 DIRECTOR CONTROL
SWITCH ——~~~~~~

-

18 VIDEO SWITCH — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

22. PILOT LIGHTS

1 PULSE LENG 
— ~~~~~

_u 4____. 7. TRANSMISSION SELECTOR SWITCH

2. SLEW SWITCHES ~~~~~~ 8 TARGET CENTERED DISPLAY

3. FULL SCALE PUSH 
______ . .)

‘ ~~~~~~~~~~~~~ 

13. BEARING DIAL

4. LISTEN PUSH BUTTON
~ 9. DWELL TIME

4 
SWITCH

5. RANGE SCALE SELECTOR
SWITCH ..

~~~~~
.— 10. TRA IN ,CONTROL

I
11 . LOCAL AUDIO CONTROL

6. RANGE CC’~TROL 

12. MASTER GAIN
CONTROL

\ 14 . MANUAL TRANSMISSION

Figure 1
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~~. Listen push but t on P i ~. r~g this L ..Lr ~.er ropts tra~ismission and
put the equipment in l~stenin~ a~ l~. g as tue but~~n rei~~ins depressed.

5. t~ange Scale Selector Switch — This six position switch provides for
sele~.tioi~i o? 1000, 2~00, 5000, 1~~ 00C and l~~ 3C3 ya .r1 range s;ales and the
listen posittan.

6. Range Control This is the range t~~ ck 1n g control. It controls the
lengtn of the cursor and the keying ~~~~~~~~~

P. Transmission_Selector Switch - This three position switch controls
various combinations of transyrtission and reception of eith~r a narrow beam in
vert ical plane or a broad depressed beam~ The positions are Nc :mal , M~C-J~1IT
and ~~C.

80 Target-Centere d Display Control This control permits selection of
Ship~Cen tered Display ~~ Target-Centerea Display .

9. Dwell TIme Control This five position switch perrnit3 selection of
dwelt  times ranging from ~ second s oo 2~ seconds except that on ~000 yard
scal e positions 2 , 3, L~ and 5~ 11 ~rcvide one second duel]. time.

10.. Trai n Control — This is the bearin~-.tracking control. It cont~ols

j ~he bearing of the cursor

F II.. Local audio Contr’.~1 . Thin aontrol regulates the .~utput of the
loudspeake r.

12.. Master Gain Control -. This control governs output cu both video an~

~ j nud e channels.

13. ~!~L~n Dial ~
. Thi s indicator snows tee hearing to wti ich the cursor

is trained and thus the center of t1-~ sector from whicu audi o ~ignai s are
~ea:ci-

1~ . Mariu a3. Trans;r~.ssion Thi s x ntro 1~ not shown in Figure 1, is located
on the right side of the consc].e This permits underwater comnunication when
the range scale selector is in Listen position.

153 Sound Vel ocity Control This control is set on the basis of the
bathytherxnograph trace.

16. Sh~.~ ’s Speed Control The ship 1 s speed ~s set in by this control .
The dial is calibrated in 1o~ots.

17, Director Control * This three ços it i or i switch must be properly set to
in thcate when se!archinC, when on target , and to DI RECTOR CONTF ..OL to receive
~~~~~ tracking .~

18. V .Ld s~: Swi ch - This switch provides for selection of Sum Brightening
~~ D ) .f f eren ~~ P ~r ig:~t.r~riing.

CONFIDENTI AL
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19. ~~~~~;. ~~~W1~~~~~~~~ i - ~.s ~~~ ori~~

2O~ Stabili zation Switch the oon~-~ c~. 2ei’~nits ~urnir~ off stabilizati on
it’ faults~divelop which p~ocuce em~’ra~ic per.~ rrr~ xwe,

210 t~ang~~~~ di~~ tor Theso dais permi~ reaaing range out to 15~00O
yaras.

22~

a. Direct or On .
~ Indicates aided ~r~ c1dng is provided.

b. XMTR Thorrnal Li~It Indi c~~;~ s that power ou tpu t  has been auto .
natical ly reduced by ~~~rloading 0

. ~~rc- O~f . iri c~i~ at e s  display ~ in ~ci a t~ ~~ beari ng0

d, V~C~~ X~1tl~ Indicat:~ ~~~~~~~~~ ct~ is on depressed beam.

e. MCC~~ ecei~’e .-~ indioates bDt~i trans~n i s s t . n  and recepti on are on
~~~~~ ‘~C (i. P~~ ’

In ~ddttion to these external cont~~ Is ‘~~e operator uses Galibrative
~~~~~~~~ 1. o ~t ~. . 3Ln e the c:onoo~e;

2~.. :~~ .t :T ~~~~~~~~ 
- -~ This cor trc~ is used :o adjust the basic level

o~’ s:ope ~~~~~~~ ~‘.y.

2h ,  This is a ~epa ro t e .. ~~troi to re g~l~~e cursor
y

2~~. C r o  On— O if  t~wi t.~ h -. “~~ s c~-nt .~ J ~c used in caiihrative adjus~~erts.

~~~. Tes~~ Con~~ c~~ -. This m~.i~ i~ pcsi~~ or ~~~ is used in ~arx7ing out
• ‘~:~~ ; ~,oir ~~~~~~ ~~~~~~~~~~~~~~~ and t ’:t

2 ? .  Lcca i. Powo r Switch

~~~~~ ~~~~~~~~~~ ~o ’iu’~io itic’:’ C -~~~~ t ’c I~ rtr v~’~~j  • ‘~ ‘- ~r~ insta:ilaticns and
~~~ not ~~~~ded i~ t~c go;~~~~~~~j~ ’ 0

~~~ A~4LYS IS

~ .t’~~~r ’~ t ~•~d to r epor t ~~~ p ~~i ~ n~~y r r a . r sir of AN ./ Q S ~ I~ operator
~~~~~~~~~~~~~~~~~~~~~~ ~~~~ ‘~~ ‘~3 ‘v ~ ~ n i r~ cc ~~a~i ~~~~~~~~~~~ ~U .~s;

)~ m.~o_ • i-~~
- •’i ~~~~~~~~~~

a. L’~~~~ ~~~~ /i~ The :rc- ~~~ t~~~ s ~ -e unner ele”en isain
~~~~iofl and ~~~~~~~ sub. na~ in gs a0’ ~hc i rn  i~ the ‘~ib1e of C~’ritents..

~~~.. It em L.~ (
~~~

, �‘2) — ~hi~ is a x srerer -.~ rr .nber used to identify
~~~~~~~~~ ~~~‘-~~j n ~~ v~ir i r.us colu.nns~
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c. Control. DercrVtion (Col, #3)  — This is simaply the name of the
control invo1~ed in the oporator’~. action to be described,

2. Behaviors — These are the operator behaviors class ifed in three
categories,

a. Control Action (Col.. #4) — This column describes the actkn taken
mith respect to the particular cont rol.

b. Report Action (Col , #5) — This column inclizies verbal reportsof the operator.

c. Other Action (Col, #6) — All other pertinent operator behaviors areincluded.

3. Basis for Action — The following columns const itute the basis for the
behaviors wh5..ch have been c~~scribed,

• a. Coal — Criterion of Resnonse ~~~~~~~ (Co].. #7) — This column liststhe goals toward which action is directed.

b . Display Cuss (Col , #8) — The cues to which the operator must attendare listed in this column ,

c. S~eei al Orders Doctrj ri,~~ and Gene ral Knowle dge (Col , 1/9) - This
columrn incindos specific and general in.forriation which the operator has and
inclu des thctrine , procedures, general background informat icri, special infornia—
tlo~, and direct orders.

6 c0NFfl ENrLU..
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DESCRIPTIVE INFORMATION BEHAVIOF~S

TASK 
~~ DESCRUDTION CONTROL ACTION REPORT ACTION OTHER AC

10 Prepare sonar
itack for opera—
,ion

1) Energize 1 1. Open upper panel
~qu•ipme~t

2 2 ,  Test ?. Turn to OPERATE
Controls

3 3. “Locale 3. Turn to ONpower Switc h

14 ~~. Close upper panel

~ ~~. Range Scale . Turn to LISTEN
Selector Switch

6 60 Master Gain S. Turn to zero
Control

7 7, Power ON/OFF ~a Turn t~’ ON
Switch

8 
~. All w stac k
ip for 4~~niIn.

$.d Master s.d. Adjust
Gain Control

2) Preliminary
djustments :
(a) Scope Intens— 9 9. Master Oath ). Turn t. zer
.ty Control

.0 LO. Ocen uppe r panel •

- .1 Intensity LI. , Adjust Intensity
Cor.trol ontrol

b) Cursor 12 120 £r~in 12~ Depress
Intensity Control

3 13. Curs r L3. Adjust
intensity 

——i.—.—— -— ~~~~~~~ ~~~~~~~~~~~ • — - . - • ~~~~ - — — ••~~~~~~~~~ •~~~~ • •~~~~~ •~— • • • ,-
~~~~~ -—~~~~~~~— — .  ~~~~~~~~~~
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/IOF~S BASIS FOR ACTION 
-

GOAL- CRITERION OF SPECIAL ORDERS
ACTION OTHER ACTION DISPLAY CUES DOCTRINE a GENERALrw.SPONSE ADEQ UACY KNOWLEDGE

1. Firir r~ up procedure s

. Switch points to
PERATE -

. Switch points to ON

. Switch point s to
I SfEN

0 Switch on zero

0 Switch peints t. ON

‘. All . w stac k to warm . Stac k oper~ible .a. Bearin~ and ‘ l

ip for 14~ sin , ange indicators lit
b. Fewer indicating

.aw on (Red)
c , Aft er 12 seconus

ec1 light lit on ~tF
v~ip1ifier, Si~na1
•ata Converter and
;onar Tran s sitter
d, After 30 second s

tudjo presentation
e, After 60 seconds

‘idso presentati on

. Switch po ints to zere 9. Calibration and firing
up procedure s

.0. Panel OPEN

.1. Circular sweep on ~l. PPI Scope pre —
‘P1 is just elow thresh sentation
1d of visibility
12. Cursor appears .2~ Cursor

.30 Tip of cursor .3. Cursor
righter than radial
ortion

~~
— 

7 CONFIDENTIAL
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DESCRIPTIVE INFORMATION • BEHAVIORS

TASK N2 DESCRU’TION CONTROL ACTION REPORT ACTION OTHER ACTI (

• (c) Gyro check 114 114. Gyro ON/OFF 1.14. Turn to ON 114. Request ~S hea
Switc h chec k to see if Pe

in agree~~nt

15 15. Gyro ON/OFF 15. Turn to OFF 150 t~otify Dridge ~ 15. Decide if this
Switc.~ Maint , that sonar is actionis re~ ii red

operati n~i in Relative
Bearing.

(d) Sensitivity 16 16 Test Con— 160 Turn to MEOIW4
Test (once each trols
watch)

17 17. Range Scale 17. Turn to LISTEN
Se1ect~r Switch

18 18. If noise spoke does
n t. appear notify
Maintenance

(s) Prea.’pliuier 19 12. Test Con— 1?. Turn to I-ItOH
Test (once each tro1.s
watch )

20 21. Maste r Gain 210 Adjust f• r moderat -

~ontro1 brilliance

21 21. Video 21. Turn to DIFFERENC E
Switch

22 ~2. Bearing Dia 22, Rotate sl:wly 220 If trac e doe s not
(a~Ove Test apr)ear consister~tly ,
Switch) notify Maintenance

23 23. Close uppe r panel

\
-- ------ .~~~~- -- -‘- ---‘-- —--~——--- -~-~~---- —- ‘  .— -- — — - ~------ —~~—----- --- -.
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BASIS FOR ACTION
GOAL- CRITER I ON OF SPECIAL ORDERS

TION OTHER ACTION RESPONSE ADEQ UACY DISPLAY CUES 0

1140 Request OS heading; i1. OS headiri~ checks 114. Gyro ofi’ lamp ;
check to see if I-~ adin~ rith that indicated by stern cursor position
in agreement - Stern Cursor

15, Decide if this 15. Satisfactory relativ 15, ( Own ships head—
ir is actionjs requ ired Dearin ” 2peration inp~ not in agreement
Lati we wit h reoorted heading

Red ~ ‘rc If lanç

16. Switch points to Med

17. Switch points to
~isten

~ke does 18, Noise spoke on FF1 18. Noise spoke
fy (alter 6-o sec.)

19, Switc h points to
high

- 20, Opt Lrnw n brilliance 20, FF1 video
brilliance

21, Switch points t
DIF~’

es not 22 , Trace or P’~I tube 22. Tr~ce on EPI
r4tly, must appear consistently tube
nce at all bear~n ’s

CONFIDENT IAL
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• COW IDENTIAL

DESCRIPTIVE INFORMATION BEHAVIORS

TASK DESC1~ PT1ON 
CONTROL ACTION REPORT ACTION OTHER ACT

B. Prepare for 1 1. Stabilizatio~ 1. Turn to OFF
search Switch

4

2 2 0  Transmission 2 • Turn to SEARC H
Selector Switch

3 3, V tDEO 3, Turn to SUM
Switch

14 1,. Ships Speed 14, Set to value ~f 14. Check own shil
Control own ships speed speed

5 5. Sound Veloc — 5. Turn to appropriat
ity Control value

6 6. PULSE LENGT H 60 Turn to ~ED
Switch

7 7. Target Cen— 7. Turn to SCD
tered Display

- . Control

~ 8 .UI9~E~ TOR CON 8. Turn to SEARC H
TROL Switc h

9 9 ,  DWEL L TIME 9, I~urn te Position 1
witch

10 10. RANGE SCALE 10, Turn to scale in— 10, Determine sti
SEL RCTOR Switch cluding maximu m range keying and sweep

of the day prorerly expandil

11 11. Slew 11. Push range (out ,
Switene s in) button. Slew t -

range approximately
5)) yds beyond maximum
ran ge

• 12 12~ MASTER GAIN 12. Turn t.~ ~ptimum 12. Chec k appea 
-

Contr ~1 level noise and rever

13 13. Local Audi - , 13. Turn to optimum 13. Check audi o s
Con trol level level

lh lii . TRAIN 1140 Turn (left and l)~. Jetermine co
Control right ) is operatinr pro



TTIT~~~ “TT ~~~~~~~~~~~~~~~~~~~~~~

S BASIS FOR ACTION
GOAL- CRITER I ON OF SPECIAL ORDERS

ION OTHER ACTION ~~~~~~~~~~~~ DISPLAY CUES DOCTRINE a GENERALnLz,rur1z,E ADEQUACY KNOWLEDGE

-. Switch points to OFF 1 Search Procedures

0 Switch points to
SEARCH

3. Swi tch paints to SUM

1~. Check own ships 14. Match OS speed 14. Reported value OS spe ed
speed

— 5. Proper value 5. Sound velocity

6, Switch points to MED

7. Switch points to SCD

8. Switch points to
SEARCH

9 0  Switch points t.
Position 1

10, Determine stack is 100 Switch points to 100 FF1 video display 100 Ran ge of Day
keying and sweep is Optimum Range
properly expanding

11. Cursor in •ptimum 1. Range of Day
range p sit~.n

12, Chec k appearance of 12, Gain sufficiently 1?, Appearance .f
noise and reverbs high to detect possible noise axid reverbi

contact and yet comfort.
able.

13. Check audio signal 13. Coiifortable audio 13. Level of audio
level level si~~ta1

114, Jetermine control 114, C~rsor Line trains lit , learing Cursor;
Is ope ratin~’ properl y in direction that irain Stern Cursor

Control Knob is turne d
w’ ilc stc rr. line is
stationary

CONF IDENTIAL
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DESCRIPTIVE INFORMATION BEHAVIORS
- 

- TASK N2 DESCF~ PTION CONTROL ACTION REPORT ACTION OTHER ,

C. Conduct bean— 1 1. Repeats ordcr 1. Chec k ~~to—beam search (verbatim) display

2 2. Slew 2. Depress button 2, Re main iSwitches (left , right ) — slews sic~na1s
to bean ordered by
Coni~

3 3. Master Gain 3. Acjust
Control

14 14. Train ~ . Train forward in 5 ’ ) 
~. Use pin~Control ;teps Li st er .  sequ

S • Ping twice en bow
• 6 6. Slew ~. Depre ss button

Switches left, right) slews to
ep~esite beam

7 7 . Train 7. Repeat steps 14 ~c 5 7. Game as
Contre].

8 1. Slew cur s3r to . Continue
~
pp site beam and earch unti
epeat steps Li, 5, 6 -s t~~dc or -

:7. .sm ade by~

~~~ 
_ _  

10
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BASIS FOR ACTION
SPECIAL ORDERS

iON OTHER . ACTION 
GOAL— CRITER ION OF 

DISPLAY CUES DOCTRINE &

1. Check ~~de of 1. Conduct standard beam—
• display to—beam search starting

with (port or starboard)
beam. Search Proceoures

2. Re main alert for ~ . Cursor ON (port ,
signals ttarh oar~ ) beam

3. Gain sufficiently 3. Appearance of
u g h  to detect possible misc and reverbs
oritact and yet com-

fortable

. Use ping—train . Detect si~nals while.isteri sequence onductLr . ’~ beam—to—beam
earc h

6. Cursor on opposite . Cursor position
beam ela tiv. to bearin g

h a ] .

7. Same as 14 7. Sa~~~as L i  7. Same as 14

L Continue this type
earch until sontact
.s ~~de or until change
.a made by OUD

CONFID ENTIAL

L~ ~~~~~~~~~~~~~~ 
_ _ _  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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CONFIDENTIAL

DESCRIPTIVE INFORMATION BEHAVIORS

TASK N2 DESCI~PTION CONTROL ACTION REPORT ACTION OTHER ACT

D. Contact and 1
Classification
of Contact

2 2.  Train Contro 2. Train to blip 2. Interrupt stan
beam-to-beam sear

3 3. Range Contro 3. Train to blip

ii Ii. Master Gain Ii. Adjust Li. Compare audio -I
Co!Ltrol video presentatio~memory of previo

contacts

S 5. Report Sona r Cont act 5. Determine range
Bearing Range beariiw from appri

indic ators

~ 6. Train Contro 6. Trai n as required 6. Shift to ming—1
train sequenc e

7 7. If bearir ,~v fou
resume standard b
bean searc h ; if b
clear , classify

8 . 8. Classif y conta~

9 2. Train Contro: 9. Trai n (left ,right ) 90 Report after cut 9. Note audio and
to after cut of targe video presentation

10 1). Pulse Lengt 10. May turn to Long 10, Report: Doppler low 1). Determine pro~Switcru Doppler high ; or no target aspect (col
doppler p1tc~ of echo to i~

11 ii. Master Gain 11. Miy ac~just
control

12 12. Train Contr 1 12. Train (left, 12. Report leading cut 12. Note audio and
right ) to target rideo presentation

13 13. Report tarret width

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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)RS BASIS FOR ACTION
GOAL- CRITER ION OF SPECIAL ORDERS

~TION OTHER ACTION RESPONSE ADEQ UACY DISPLAY CUES 
~~~~~~~~~~~~~~~~~~

1. Detect target 1. Pattern of video 1. Contact an~ classi.fica-
and/or audi o si gnal s ti on proceuures

2. Interrupt standard 2. Cursor tip on blip 2. Cursor and video
beam— to—beam search within 14 pings attern

3. Cursor tip on bli p 3. Cursor and video
wit hin LI pings pattern

14. Compare audio znd 14. Optimum presentation ii. Audio anu video
video presentation to for initial detection presentation
memory of previous - - .

contacts

Contact 5° Determine range and 5. Range & bearing i nfo . 5. Range arx~i bearing
bearing l’rom appropriat Rearing accurate to ,2-’ indic ator dials
indicators Range accurate to ~-l0 yd

iithin 3 pizwa

6. Shift to ping—listen S. To train after deter—
train sequence minati on of target

movene nt
I

7. If bearin-’ Lou]. may . Con~ reports bearingresume standard beam—t o clear ” or “foul”
beam search; if bearing
clear , class Lfy

8. Classify contact ~~. Classificati on of E~. Sonar Audi o and . Target classific ition
cont act Video presentation procedures

r cut 9. Note audio and 90 Determine after cut 9. searing inuicator ,
video presentati on Cursor ~t Blip

~p1er low 1’). Determine probable 1). Determine doppler 1). Pitch of echo &
)r no target aspect (compare associated reverbe

pitc h of echo to reverb )
•1, Optimu m presentati on 11~ Rela tive louunes.

‘~c briu’htness of
various signal s

ding cut 12. Note audio and 12. Determine leading
‘ideo presentati on c ut.

~et width 13. Determi ne target
width

CONF IDENT IAL
~~~ ___ _~1_~ _~ 
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CONFIDENTIAL

DESCRIPTIVE INFORMATION BEHAVIORS -

,

TASK N2 DESCI~ PTION CONTROL ACTION REPORT ACTION OTHER

lb lb. Report echo quality h i .  Discrii
echo qualit

• mushy, or ii

from me~~ry
contacts

• 1� 15. Report classifica— 15. Evaluat
tion Classify ta

eit~~r “sib
“non—eubmar
determined”
above m l  or
~emory of p;
contacts

16 16. Video 16. May turn to
Switch Difference

.7 17. Train 17. Train to center
C.ntrol of target

18 18. Range 18. Train to center 18. Report on target
Control ox target

19 19. Direct~r 19. Turn to sonar on
Control Switch target

I

-

~~ -- ._t _~~~~~
_ __ ~~__ _~~~~~~_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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- BASIS FOR ACTION
I;  GOAL-CRITERION OF SPECIAL ORDERS
1ACTION OTHER ACTION RESPONSE ADEQ UACY DISPLAY CUES DOCTRINE &

ho quality 114. Discriminate betwee 114. Determine echo 114. Audio si~~a].echo qualities (sharp, quality
- mushy, or metal lic )

from me~~ ry of previous
contacts

Lassifica— 15. Evaluate informatio: .15. Target classifica— L5. Audio and vide o
Classify target as tion within 30 second s presentation
eit~~r “ subma rine ” , of contact
“non—eubmarine” or “un-
determined” in terms of
above information and
~temory of previous
contacts

L6. Optimum presenta-
ti on for holdin g
eontaat

17. Hold and track L7. Relati on o~ tip,arget )f cursor to target
)lip

target ~8. Hold and trac k L8. Relati on of tip

~arget of cursor to target
)1 Lp

L9 . Switc h points to
sona r on target

j

CO!~ ID~~TIA L
L _ _ _ _  _ _ _ _ _ _

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

. ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~_  ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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CONF DE~~W~ ____________________________________________________

DESCRIPTIVE INFORMATION BEHAVIORS

TASK 

- 

~~ DESCF~ P1]ON CONTROL ACTION REPORT ACTION OTHER

E. Maintain 1 1. Target Cen— 1. Turn to LCD , if in 1. CLec k dig
C~ntact tered Display SCD . -

• Control

2 2. Director Con 2. Turn to SONAR UN !, “
~~~~ T.~~~H~

’
I~~S” if no -

trol Switch ARGET if A/D on board A/D

3 3. Master Gain 3. Adjust to attain 3. Crec i app
Control goal noise and re

Li lie Train ar.ci I~. Coiitinu usly adjust 
- 

L i .  Le termin.
range controls to maintain cursor tip edge fro -n me

on leading one—thir u past target -

ol target* Use “~ inr-hi
sequence .

5 5. Vide Switch 5. Turn to DIF 1~ERENCE

~ S.- Pulse Lengt h 6. Turn to UHU -~T Pulse
Switch

7 7, Stabi1izatio~ 7, Turn UN
Switch

b. Director & . Turn to DI.-LEC TDk( -~N 8. Check to
Control Switc h if a;pli~ab1e D1-ü~ T R  ON

9 -1, Dwell Ti 9. Tu; r~ to Pos~t iun 2 9, oeterni~s
Switch r 3 (.r aJ tcrn~*te as tion ~s ~iost

dir eetea ly A/S oiiice )*

13 1). Ships Upeed 1). Adj ust to value of 13. ‘h~c~ o~Con trol own snip ’s speed sDe~-c1

1]. 11. “ il -aring , 11 • -~ea~ bei
eve ry thr c r -t , -’e dials ,

nin~ s , if no A/ . on on board
• boird

- 12 12. ‘ L — ~r - e t  a~.v1c or 12. ‘U - t.~r-~irItarge t as~ ’ c t ’  aspE~ct ~~i’1e

* Tentative pen ~~~ further researc ~~esu1ts

~ 

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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S BASIS FOR A CTIO N
GOAL-CRITER I ON OF SPECIAL ORDERS

ION OTHER ACTION ~~~~~~~~ i- a DISPLAY CUES DOCTRINE & GENERAL
ric~~ruNSc. MDEQUACY KNOWLEDGE

L. Check display mode - .  Scope in TCD 1.

no . . Inform director oper-
Ltor or A/S oiijcer that
onar is on target

3. Check appearance of 3. Supore ’~s exce~sive 3. Intensity of noise 3. Optimum intensity
noise and reverbs ~oise and revcrbm to re— and reve rbs, level H

Luc e possibility of - -

.osing contact

Li. Determine leading Li . Provide accurate rang Li. Persistence of Ii. Knowlc dge of relative
edge from memory of and bearth~ information target’s L.st mution
past target positi ons . to A/fl or A/S f1’icer. position(s)
Use “oinp—histen —tra in ”
sequence .

5. Greater tar~et defin~
ition for ‘reater
accuracy

6. Same as 5

7. Stabiliz, transducer

8. Check to see if 8, Trac k targe t wit h 8. DL~ EC1~JR UN p u t
DLthCTOR ~j!~ ~il .t is on Uirector Aiaed Lrac~d.ng light is on

9. determine which p a i  9, Accur ate tar~et 9. Durati on ~f cursor 9. Order to alternate
tior . is -ost c-Dmtoz-tabl trac king a.-id deceptio n o ~rint tii dwel L tiiss

tne •ne n~y b-. c han ging
dwel l times

13. ~hec~. own ~~~~:i~~~~~~5 1), M.it Ch o’in shi ;‘s 1-3. Reoorted val ue of
soe’--d speed - own ship ’s speed

—
, U • -~ua.i b*-arizw and ii lr~ orm A ,’ S olficer 11. Range and bearin~

y thr c r ii ’e dj&~~ ii no A/fl of t-ir ~et ’5 raru~e and dials
on on board bearing

or 12. - ‘-t ~ r--int~ t.arc-et 120 Inform A/D ope rator 12. Angle formed by
asn”ct .a: 1.e or A/S offi ce of target lonc’it.uainal axis of

mane .vers video PCho anc~ cursoi
doppler, and vide~
echo configurati on

U 
Q~NF IDENTIAL

L. -, - —
~~~~‘ —- —

— -~--- —~~~~~~~ -~~ - —— —
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CONFIDENTIAL

•
1 

DESCRIPTIVE INFORMATION BEHAVIORS

TASK N2 DESCF~PTION CONTROL ACTION REPORT ACTION OTHER

[3. 13. “Doppler 
_____ 

13. Compare
every other ping - wi th last pot

reverbs

L3a 13a. Pulse 13a. Switch to Medium 13a. Decide I
Length Switch or Long if necessary cannot be del

to determine doppler 
- 

short pulse

114 114. “Bearing Dr ift “ 114, Deternthi
or “Bearing Steady” , drift by rets
every othe r ping start— previous tarj
ing wi th ping after and noting p
doppler report of preceding ~

echoes

15 15. “Range (Ope ning, 15. Deterinin
Closing or Steady)” range moveine:

scope and dl

16 .6. Range Scale 16. Turn to next 1~wer 16. Be alert ,
elector Switch range scale cue

17 17. Tran.— 17. Turn to MCC XMIT 17. Chec k ap~mission Selecto between 2000 and 2500 of CRT
Switch yds.

18 18. Range Scale 18. Turn to 1000 yard 18. Be al ert
Selector Switch scale cue

19 19. Target Cen— 19. Turn t ’SCD 19. N t~- and ’
tered Display - position of t
Control

20 20. Trans- 20. Turn t MCC at 300 20~ Note w~~flMissi n Select yards r when target cLses to 300
Switch be gins t~ fade

* Tentative perd T~~~ ‘urther resear~~ results

— ----—---— — .—-— - -—• -•-——-— . - ~~~~~~~~~~~~~~ — — - - -  ——~
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RS BASIS FOR ACTION
GOAL-CRITERION OF 

— 

SPECIAL ORDERS
TION OTHER ACTION DISPLAY CUES DOCTRINE & GENERALnc.SPONSE ADEQ UACY KNOWLEDGE

—
“ 13. Compare audio echo .3, Provide A/S ff icer  L3 . Pitc h of audio 13. Meaning of doppler

rith last portion of ~r A/D operator wit h ~cho and reve rbs
reverbs ~arget

13a . Dec ide that do~ple~ 13a. Accurate doppler L3a . Poor echo l3a. Easier th determine
cannot be determined on information iualit y doppler from longer pulse
short pulse echoes

ft_” 114, Dete rmine bearing 114. Inform director oper Lii , Persistence of
dy ” , drift by remembering itor or A/S officer of preceding video
start- previous target bearing~ target movement echoes

ter and noting persistence
of preceding video
echoes

ing, 15. Determine target 15. Same as 114 15, Same as 11.~
range movement from
scope and dials -

16. Be alert to display 16. Keep target out of 16. Appearanc e of an
cue noise and reverbs as intense , wide band

much as possible acr .ss the CRT

17. Chec k appearance L7 . Reduce surface re— 17. Excessive surface
)f CRT verbs , noise and inter— reverbs and noise

ference between ships . H ’
- Ensonify depth equipment

18. Be alert to displ ay 18. Keep target out of 18. Appearance of an
cue noise and reverbs as intense , wide rand

much as possible aer si the CRT

19. N t’— and remember 19. Avoid U sing contact 19. Tar~~t bel w
position of target dt~ t . control problems 1000 yar ds

20, Note whe n target 20 . Maintenance f 20. Target reaeh .s
ci ses to 300 yards contact at short range 2/3 in on scope n

1000 yard scal e or
it begins to fade

CONFIDEN TI AL
~~~~ 1k 
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CONFIDENTIAL 
___________________________________________________________

DESCRIPTIVE INFORMATION BEHAVIORS

TASK DESCR~~TION CONTROL ACTION REPORT ACTION OTHER ACU

?. Long range los 1 1. No echo (within 5 1. Decide that c
contact (no echo ) pings ) is real ly lost -

2 2. “Las t bearing , 2, ~ead tat. br~last rar .ge 
____ 

ra~~e at lost cc
-• a~d rer~~mber

3 3, Slew 3, Depress RANGE OUT 3. ~eme m~er t.ar~Switches button; slew to approx at lost contact .
ima tely 5’)3 yds beyond ra~ge dial
last target range

ii 14. Ran.~e Scale 14. 11 necessary tur n 14. Check if ran iSelector Switch to scale including new includes new cui ’
cursor range (see ##) range

5 5, Tr~dn Cont.ro 5. Train (or slew) 2~)0 5. Reoeat special order 5. ~emembe r last
(or slew aft 01 last known bear ii given bearinc!
buttons) ing of target or folio

special order

6 6. Train 6, Train forward in 6. Searc h for ta
Control 50 steps to search following ping—t

• thr u 1400 arc listen sequence.
to displa y cue

7 7. £~r~et Cen— 7. ‘rurz~ t. SCDtered Display
C.ntrol

8 Vide. Switch 8. Tur n to SUM

9 9. Pulse Lenrth 9. Turn to .~1ED
Switch

10 1). Dwell Time 10. Turn to Positi on #
L 

Switch

11 1. Master ~ain 11. ~ ta te cloc kwise - 

11. Check ap oear
Control (raise ) slightly .1 vide o display

- 12 12, ‘tL -st Contact’ —

(within one ping after
n•—echi procedure
completed )

13 13. “Las t bearing 
_____ 

33~ Re’~embe r lal
t Last range 

_____
• “ ing and ran ge

immediately after
contact repirt



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
‘
~~~~~~~~~~~_ _ _

BASIS FOR ACTION
GOAL— CRITER ION OF~ 

— SPECIAL ORDERS
iON OTHER ACTION RESPONSE ADEQ UACY DISPLAY CUES DOCTRINE

5 1. Decide that contact 1. Inform A/S ~.fficer 1. Target has not 1. No echo procedures
is real ly lost that contact is lost appeared for 5 pings

2. ~ead t~’t. hrv. and 2. Inform ISO of target’
range at lost cont act last position
and ~~~~mber

3. ~eme mber tar~et rang 3, Extend cursor beyond
at lost contact. Check possiole range 01 target
ra ge ~iia1 to be sur e to regain

contact

14. Check if range scale 14. Transmit to new cursa
incl udes new cursor range
range

order 5. k~emembe r last target 5., Cursor positioned 2’J 5. Searc h a particular
beartn~ aft 01. 1-~st targe t arc .

bearing. 3- ” tolerance

6, Search for target 6, Regain contact 6, Cursor position
following ping—train— and bearing dial
listen sequence . Atten reading .
to display cue

7. Scope in SCU for 3600
covera ge

8. Sum presentation for
greater probability 01
detecti on

9. Med pulse for greater
probability of ~etection

10. More infor~~ ti ofl

ii. Check appearance ii. ‘ain sufficien tly 11. Video piettre
if video display high to detect possibi. too weak for targe t

~ontact ana yet comfort— 
d.tecti on

able

12. Inform A/S officer 12. No targe t was
after that contact is 1 st f.und durinc’- search

S

_____ ~3. Remember last bear— 13. Inform A/S .fficer o
ing arid range last known target p.sitt 

~ CONFIDENTIAL
- --— -~~~~~~~~~~~~ -— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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CONFIDENTI AL

DESCRIPTIVE INFORMATION BEHAVIORS

- 

TASK NQ 
~~~~~~~~~~ 

CONTROL ACTION REPORT ACTION OTHER AC

114 114. Slew Th . Depress bearing 114. Repeat special orde 114. Re -’~~-nber •
switches slew button to slew side contact

aft to baffles on side Note r’ositior
- which c - r.tact was Lst a~~ nearest r

r follow su ecial or de ‘ baffles

15 15. Slew 15. Depress R4O~G~ OUT 1~ . Remember !
switches button and slew to day

ra-~g-~ of day

16 16, Range Scale 16. Turn to scale whic 16. Remember
Selector Switch includes range of day day

17 17. Train
Con trol 17. Train forward in 17. ~3ea r’h i

_
c5: steps to bow following oiri

listen

18 lF . ~tequest 3earcn arc
after comp letion of
1 st contact oroceaure

19 FOLLOW “SEARC H A.. ARC ” NUCLO U~ E P:?IV (J U SL Y DESC rU BED

20 20., “iegained contact, 20, -~ead bearii
~earing — 

.-~ang~- ” ranre d ials
en first ec~io

16

________________________ -~~~~~~~~~- - ‘~ ~~~~~~~~~~~~~~~~~~~ - - -- ~~~- - ~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ - — - . ‘-~~~~ . - -~ - ‘ - -_ ——- 
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~RS BASIS FOR ACTION
GOAL- CRITERION OF SPECIAL R

~TION OTHER ACTION RESPONSE ADEQ UACY DISPLAY CUES DOCTR INE &

ial orde 114. Re ’ember w’-~1ch 114. Cursor positioned at 114. ~elative positio i 114. Lost Contact oro—
side contact was lost, baffles on side contact of c ir sor and ~affle ceciures
Note r’osition of c~rsc was lost
a~~ nearest route to
baffles

ic. Remember ranc’e of 15. Exters ion of cursor 15. Pogiti on , 1 15. Range ~f cay
day heyind o- ssible ran~e cursor in ran ge

of target

16. Remembe r ran~’e of 16. £ransmit to range
day of day

17. Search ~or target 17. ~ecain contact 17. Cursor position
following oin ’-—train — ~mc1 bear ing dial

listen reac~ing

ren arc 18. Regain contact 18. No target was
n of found durinc’ search
Dceau re

)ntact, 20, dead bearing and 20. Ir .form ISO of 2) . ~3ear ing and
se ” ranç’e dials tar~et position range diii. readings

16 

-—_ ~~~~-— 
___ j’_2__ - ____ ~~

___ _ ____ _ ________ __ —~-“  ---_ — .-_ ~~———— —
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CONFIDENTIAL

F DESCRIPTIVE INFORMATION BEHAVIORS

TASK ~~ DESCRUDTION CONTROL ACTION REPORT ACTION OTHER ACT

G. Short range 1 1. Transmission 1. Turn to MCC if n~t 1. Check to !sake~L lost contact Selector Switch in MCC switch is in !4CC

2 2. “Lost Contact due to
short range ” (within
two pings)

3 3. “Last Bearing ; 3. Read target ri
Last Range “ 

— 
bearing at lost

(within two~~Ii~gs) and remember

14 ii, Slew 14, Depress RANGE OUT Ii. Remember last
Switches button; slew to 500 yd range

beyond last target

5 5. Master Gain 5, Rotate clockvise 5. Ch&ck appearas
Control (raise ) slightly video display

• 6~ 6. Target Cen— 6. Turn to SCD if not 6. Ma ke sure sco~tered Display there in SCD
Control

-

. 

7 7. Range Scale 7. Turn to LISTEN at 7. Listen for Fir
Selector Switch Fire 1 order

8 8. Slew 8. Depress bearing 8. Ripest special 8. Note position
Switches slew button; slew beam order cursor; start sli

to bea rs via stern, from nearest beaN
bac k & forth after Listen for target
Fire 1 order or foll )w ~~~~~~~~~~~~~ Follow 11
rder to listen thru ing sweep procedu

a particular arc

9 9. Ran ge Scale 9. Turn to 1000 yard
Selector Switch scale

• 10 10, Video 1-). -run to SUM
Switch -

11 110 Pulse 11. Turn to MED
Length Switch

12 12. Dwell Time 12. Turn to Position
Switch #1

. ——
-

- — — - 
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- BASIS FOR ACTION
GOAL- CRITER I ON OF SPECIAL ORDERS

)N OTHER ACTION RESPONSE ADEQUACY DISPLAY CUES DOCTRINE &

1. Check to meke sure 1. Switch in MCC 1. No target on scope 1. Lost contact procedures
switch is in !4CC

ie to 2. Inform ISO that con- 2. No target on scope
Ln tact has been lost

; 3. Read target range & 3. Inform ISO of target ’i
bearing at lost contact last position
and remember

14. Remember last target 14. Extend cursor beyond
range possible range of target

to be sure to regain
contact

5, Check appearance of 5. Gain sufficiently 5. Video picture
vide o display high to detect target too weak for target

and yet comfortable detection

6. Ma ke sure scope is 6, Scope in SCD for
in SCD 360° coverage

7. Listen for Fire 1 7 . Console in LISTEN
order at Fire 1

8. Note position of 8. Detection of target 8. Target cavitation 8. Order to conduct a
cursor; start slew by listening for its or auxiliary- noises listening sweep tPrough a
from nearest beam. noise output particular arc . Lost
Listen for target contact and “conduct a
sounds. Follow listen— listening sweep” proced-
ing sweep procedure ures

9. Proper range scale 9. Lost contact pr oedurss
for target detection

10. Sum presentation
for greater probability
)f detection

11. Med . pulse for
greater probability of
detection

12. More informetion

CONFIDENTIAL
1~T 
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CONFIDENTIAL

DES~RIPTIVE ‘INFORMATION BEHAVIORS

TASK N9 DESCI~ PTKN CONTROL ACTION REPORT ACTION OTHER ~

13 13. Train Con— 13. Train (~r slew) 13. Check cw
trol (or Slew to forward part of tion . Deteri~
Button) baffles on side con- can train or

tact was 1~st.

114 itt. Train Con— 11~. Train forward in 114. Repeat special 114. Search fc
trol ~& slew 5~ steps to beam, order following pl.r
butt ns) slew thru bow to listen sequer

opposite beam , train when have tn
aft in 5° steps thru proper beast. -

baffles to opposite 
- 

to disp1~~ cibears or foi ow specia
order

L5. ~equeet searc h arc
after completion of #114

~6 FOLLOW “SEA RC H LN ARC ” PROC EDU RE. P~ EV: )U~~T DESC RI BED

Li 17. Transmiaaio~ 17. Turn t - MCC-XMIT 17. Remember
Selector Switch wben 0/S is 70’) yards pint

bey nd datum point

L8 L8. “Repined contact , 18. Read beal
l3rg , Range .“ range dials
on fI~~t echo

L9 19. Trai n and 19. Adjust oontrols 19. ~ote pos
Range Controls (or slew) to position cursor with i

(& slew buttons cursor on target to target . Di
whether ne.d

20. “On Target”

________________
_ _ _ _ _ _ _ _ _



~RS BASIS FOR ACTION
GOAL- CRITER ION OF SPECIAL ORDERS

:TION OTHER ACTION RESPONSE ADEQ UACY DISPLAY CUES DOCT RINE&GENERAL

13. Check cursor posi-. 13. Cursor positioned 13. Position c~f
tion. Determine whethez on forward part of a/S baffles
can train or n~a~t slew baffles on side contact

was lost

~cia1 114. Search for target iIi. Regain contact 114. Cursor position lii. Special order t
following ping-train- and bearing dial searc h a particular arc
listen sequence . Slew reading
when have trained to
proper beam , Attend
to disp1~y cue

rch arc 15. Regain contact 15. No target was
i of #114 found during search

17. Remember datum 7. Proper conditions 17. Datum point
pint or regain contact

Dntact, 18. Read bearinc, and 80 Inform ASO of target 18. Bearing and
.“ range dials osition range dial readings

19. hate positi on of 9. Cursor tip on target 19. Position of
cursor with respect cursor relative t
to target. Determine target
whether need to slew

0. Inform ASO that 20. Position of
onar is on target cursor relative to

target

CONFIDENTI
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~~NFWENTIAL _____________________________________________________

DESCRIPTIVE INFORMATION BEHAVIORS

TASK NQ DESC1~~PflON CONTROL ACTION REPORT ACTION OTHER

H. Searc h an arc 1 1. Repeat order
(verbatim)

• 2 ~ . Target Cen— . Turn to SCD if ~.n 2. Chec k *
tered Display ‘CD display-
Control

3 3. Range Scale L Turn to longest 3. Check ni
Selector Switch ffective rai~ge in use

14 ~~
. Slew i. Depress right (or 14. Remernbei

Switches eft) button, slew to
• Iter limit of arc

5 5. Train : . Trai n forward in 5~ 5. Use pin~
ontrol iteps listen seqi

6 6. Vide o Switch ~. Turn to sum bright — 6. Check ti
~ning if in difference ing

— 
- 

- 

7 7. Pulse Length 7. Turn to optimum 7. Check p
Switch ulse length for eearc

8 8~ Master Gain 8. Adjust for search
Control

9 9. Dwell Time 9. Turn to Position 1 9. Check di
Switch

10 10. Arc searched .
No echoes

II 11. Trai n 1. Trai n back throug h .1. Continui
Control arc arc

12 12. Report after eac h
searc h

L~~•. _ _ _ _ _ _ _ _ _  - ~~~~~~~~~~~~~~~ • •~~ _
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BASIS FOR ACTION
GOAL-CRITERION OF SPECIAL ORDERS

~ION OTHER ACTIO N RESPONSE ADEQ UACY DISPLAY CUES DOCTR INE

1. Search a designated arc . -

Search an arc procedure

2. Check mode of 2. Scope in SCD
display

3. Check range scale 3. Longest effective 3. Speed of i~weep 3. Range of day
in use range position of ran ge

switch

14. Remember after limit 14. Cursor on after limit It . Relative position
of arc of cursor & bearing

dial

5. Use ping train— 5. Detection of contact~ 5 Cursor position i
listen sequence relation to bearing I:

dial and video ax~
audi o si~~als

6. Chec k the brighten— 6. In sum brightening
1mg

7. Check pulse length 7. Optimum pulse ~kengt:

L Appearance of
ioise & reverbs

9. Chec k dwell time 9. Dwell time on
Position 1

1. LO. Absence of echo
)attern or audio
si gnal indicating
echo

Li. Continue to search 11. Same as 5
arc

eac h 12, Same as 10

I

- 
________  
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CONFID~ i TI AL

DESCRI PTIV E INFOR MATION BEHAVIOR S 
_ _ _ _ _ _-

TASK NQ DESCF~PTION CONTROL ACTION REPORT ACTION OTHER

I. Investigate ]. 1. Repeat order verbati~
an arc

2 2. Target Cen— 2. Turn to SCD if in 2. Check a
tered Display TCD
Control

3 3. Range Scale 30 Turn to longest 3. Check ri
Selector Switc h effective ran ge ~se. Reme~

lay .

14 14. Slew 14. Depress right (. r s. Remembei
Switches left) button . Slew to

after bearing of
- designated arc

5 5. Train 5. Train forward in 5. Remeinbe
Control ~~ steps limi t of a

visual and
Use ping t

• sequence .

6 6. Video Switch 6. Turn to sum bright . 6, Memory -
ening if in differens i tion of si
brightening

7 7. Pulse Length 7. Turn to medi’un 
- 

7. Reiir mbi
Switch pulse le~~th in

8 • 8. Dwell Time 8. Turn to dwell time 8, Check
Switch 1 dwell tii

9 9. Master Gain 9. Adjust to ~ptiim.tm
Control gain for search

10 10. Train .0. Ping twice on .0. Same as
Control £orwara limit

• 11 -

- 

~
. Li. “Arc investigated.

io results .”

12 12. Slow 17. De press right (or L2. Resume
witchsa Left) ~*rtton , Slew to Lfl accordaj

• Moper beam ~earc~ olai

— - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _  
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BASIS FOR ACTION
GOAL— CRITERION OF SPECIAL ORDERS

DN OTHER ACTI ON RESPONSE ADEQ UACY DISPLAY CUES DOCTRINE &

rbati 1. Investigate a designate
arc . Investi gate an arc
procedure .

2. Check mode of displa 2. Scope in SCD 2. Scope appearance
)r igin of sweep

~~. Check range scale in 3. Speed of sweep 3. Range -:f day
iso. Remember range of )osition of switch
lay.

i. Remember alter limit 140 Curs~r on after limit 14. Relative 
position

of arc of cursor and bearini
dial

5. Reim inber forward S.  Reaching forward . Cursor positi on in
limit of arc. Make limit by steps. Contact elation to bearing
visual and audio searci .detection. iial, scope appearanc e
Use ping train-listen ~ character of signal.
sequence.

6, Memory of last posi 6. Scope displays sum ~. Appearance of
tion of switch check brightening reverbe

7. Remember pulse 7. Medi-~nt pulse length 7. Scope appearare e
ie~~th in use - check. or switch position

8, Chec k — remember 8. Use of dwell time 1 8. Position of switch
dwell tine in use )uration of cursor

)r int

9. SuIficie*t gain t’) 9. Appearance of
dete ct faint cont act s , scope with respect to
not blanked by noise ~ever bs & noise

~Q. Same as 5 10. Two pings on forwar~ 10. PositiorA of
limit cursor wit h respect

to bearing dial

ted. 11. No video
pattern or audi o
si~ ials indicating
contact

2. Resume echo ran ging
~fl aCcordanc~,. with
search olaijAtfect .

CONFID~~T IAL

- . . • ______  ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ A



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

“ 
_ _ _  

-

‘1

DESCRIPTIVE INFORMATI ON BEHAVIORS

TASK DESCRIPTION CONTROL ACTION REPORT ACTION OTHER

J. Conduct a 1 1. Repeat order verbat i -
list~~ing sweep

2 2. Range Scale 2. Turn range switch
- Selector Switch to listen

3 3. Master Gain 3. Adjust master gain
Control for listening

Li 14. Slew 14. Depress ri~ht (or Li. Remeinbei-
Switches left) button. Slew to Be alert tc

- alter limit of listen— video or a~

I 
ing arc

• 5 5. Train Contro 5. Train forward 5. Remain a
through arc at 12~ signals

L per sec .

6 6. Train Contro 6. Train bac k through 6. Listen i

- th. arc Remember ax

7 7, Report results of 7. Resume ~• listening sweep in - accordar
• search plar

_____  - _~~~~~~~ •~~~~~~~~ ~L~
_ 
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BASIS FOR ~ACT J O N
GOAL— CRITERION OF SPECIAL ORDERS

TION OTHER ACTION RESPONSE ADEQUACY DISPLAY CUES DOCTRINE & GENERAL

verbati 1. Order to cond~~t a
listening sweep .
Listening Sweep Doctrine

2. Keying stops

3. Brightness of
noise on scope and
audio level

ii. Remember after limit Li . Cursor at alter L& . Relative positi on
Be alert to si~ ials limit of c~~sor & bearing
video or audio. dial,video and audio

signals, particu1arl~noise wedges and
associated audi o

5.. Remain alert for 5. Uniform progress of 5. Video patterns on
signals cursor on scope scope & noise signali

6. Listen as he trains,. 6. Return to forward arc 6. Same as L~ and 5
Remember arc limits

Is of 7. Resume echo ranging 7. Video pattern and
in - accordance with associated audio
search plan signal indicating no

contact

- .lMflflhlL Lia.
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DESCRIPTIVE INFORMATION BEHAVIORS

TASK ~~ DESCF~PTION CONTROL ACTION REPORT ACTION OTHER

K. Secure SQS—Li 1 1. Request permi~~1on
Sonar Stack to secure from OOD or

A/S Officer

2 
-

3 3. Master Gain 3. Turn to zero
Control

14 Ii. Range Scale ii. Turn to Listen
- Selector Switci

5 5. Power Switcl 5. Turn to Off

6 6. Report SQS—h securec

\ .

- - - • -— ~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~ • • ~~~~~~~~~~~~~~~~~ . • • •~~~~~~~~~
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IORS BASIS FOR ACTION
GOAL-CRITERION OF SPECIAL ORDERS

ACTION OTHER ACTION ~~ DISPLAY CUES DOCTRINE & GENERAL
r’u.SPONSE ADEQUACY KNOWLEDGE

rmi~~ion 1. Secure stack 1. Securing procedures

~m OOD or -

2. Permission granted

• 5. Indicators not
lit

s—Li

—— ~~- - ~~~~~~~~~ •---—~~~~~~~—~--
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