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Analysis of Sonar Tasks: I. Preliminary Analysis of SQS-4 Operatox
Procedural Tasks

This preliminary analysis of SQS-L cperator procedural®* tasks was made
to meet an immediate need for this information as well as for long range
plamning as discussed in the introduction. This information is presented in
this form as it may be useful to cthers at NEL and to a few outside activities.
Although this is not a report; rorticns of this material may later become part
of an NEL repori.

The preliminary nmature of this analysis coupled with developing doctrine
and possible changing practices makes later revisicn desirable. Comments
and suggestions are requesued, and should be forwarded to Code 2143,

INTRODUCTION

A review of the trainer requivements for the AN/UQS-T2, the Group Operator
Trainer known as GOT II, was requestied by the Bureau of Ships under NEL Problem
X1-2. Comprehensive descriptions of what a man does in his billet are essential
to the design of efficient trainers. One purpese of this analysis was to provide
this information.

LQescriptive operator-task information is also needed under NEL Problem X1-11
to establish criteria for measuring sonar operator performance in order to
determine effestiveness of sonar training devices and techniques as well as
training material. On this basis, training devices that provide optimum
effectiveness can be developed with 2 minimum of eomplexity.

The Personnel Reseaveh Field Activity, San Diego, has published Task
Descriptions for a number of sonar eguipments including QHBa and SQS-lla
(PRFASD Report No. 58). However, no task description for S5QS-4 sonar iz avail-
=ble, and as far as can be determined none is being undertaken. The analysis
was limited at this time to those phases of the sonar operator's job which
would make the most contribution to the review of requirements for the GOT II.
he results will be useful not only in this immediate problem; but also in the
study of efficiency of sonar trainers under X1-11.

The format used in the present analysis is hased on ideas obtained from
PEFASD Report Noo 58 as well as the Air Force Hancdhook, "A Method for Man-
Machine Task Analysis" (WADC Technical Report 53-187). This analysis is based
on logical grounds and should be followed by further analyses and experimental
varification.

* Includes primariiy tne individual manipulative, tracking, and reporting tasks
at the sonar stack cnly; does nct include the mere complex sensory discrimina-
tions of target classification nor the group behaviors of team activities.

DNCLASSIFIED
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THE AN/SQS-l SONAR SET

The AN/SQS-l is a supersonic scanning sonar equipment. It is somewhat
similar in apoearance and operation to the QHB and the AN/SQS-10, 11 series
of scaning sonar equipments. The 5QS~L differs from the SQS=10 in two
general respects: (a) It has the potential for longer target detection
ranges, and {b) The target bearing and range tracking functions previously
performed by two equipments and two operators are now incorporated in the
SQS«l equinment which requires a single operator. The SQS-L has the bearing
tracking functions of the SQS<1C and the range tracking function with an
accuracy Said to be equivalent to that of the AN/SQA-L range recorder.

fange and bearing tracking is accomplished by a single operator who
tracks in bearing with his right hand and in yange with his left hand. The
tip of the cursor is positioned on the target pip by simultanecus adjustment
of these range and bearing conirol knobs. This new feature involves other
changes:

a. The additicn of a DWELL TIME switch. The position c¢f this switch deter-
mines how long the cursor will print on the scope between pings. The operator
can make the npecessary range and bearing adjustments of the cursor only during
this dwell ¢ime.

b The provision of Target Centered Display (TCD) in addition to Ship
Centered Display (SCD). In SCD the cursor originates at the center of the
scope as with the QHBa or SQS-10., The TCD cff-centers the origin of the sweep
and sursar and expands the display two and cne-half times. In TCD the tip
of the cursor always returns to the center of the scope at the beginning of
the dwell time zetween pings.

AN/SQS-L Controis

Altogether there are nineteen extemnal controls, two dials, six pilot
lights, and the scope on the AN/SQS-4 Control Indicator. To provide a more
complete understanding of the operator's tasks these controls and indicators
are listed below with a brie{ description. See Figure 1.

Most of the controls and indiczators inwvolved in search and tracking are
localed on the sioping surface of the Control-Indicator. They are as follows:

1. Pulse jength switch - This switch provides for selection of long,
medium, or short pulse transmission (80. 30, or 6 milliseconds).

Z. Glew switches - There are four push buttons. The upper and lower
cutkons coptrol slewing in range at a rave of approximately 8270 yards per
second. The upper button increases range ahd the lower button slews range in.

The right tutton slews bearing clockwise and the left button slews
bearing connterclockwi.e at a rate of approximately 48 degrees per second.

3¢ Full scale push butlon - Pushiag this button allows the sweep to
expand to the full extent of the range scale in use regardless of the cursor ex-
tensian.

3
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1 19. POWER SWITCH
9 15. SOUND VELOCITY oy il
$ CONTROL _’E E - @ [
2 oy
E - - \20.

STABILIZATION

16. SHIPS SPEED SWITCH

CONTROL —

J

RANGE INDICATOR

17. DIRECTOR CONTROL
SWITCH — g

PILOT LIGHTS
18.
4
1.  PULSE LENGTH
1 SWITCH — — g TRANSMISSION SELECTOR SWITCH
E
; %
TARGET CENTERED DISPLAY -
CONTROL i1
3. FULL SCALE PUSH i
BUTTON 1
13. BEARING DIAL 4
4. LISTEN PUSH BUTTON ;
DWELL TIME 1t
SWITCH

5. RANGE SCALE SELECTOR

SWITCH TRAIN .CONTROL

LOCAL AUDIO CONTROL

6. RANGE CC*!TROL

g e e 2~

MASTER GAIN ]
CONTROL
MANUAL TRANSMISSION :
(NOT SHOWN)

k

Figure 1
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4. Listen push button - Pushing this bulton interrupts transmission and
puts the equipment in listening as leng as the button remains depressed.

5. Range Scale Selecter Switch - This six position switch provides for
selection 05 1000, 2500, 5000, 10,000 and 15,000 yard range scales and the
listen positicn.

6. Range Control - This is the raage tracking contrcl. It controls the
lengtn of the cursor and the keying interval.

?. Transmission Selector Switch - This three position switch contrels
various combinations of transmission and reception of eith:r a narrow beam in
vertical plane or a broad depressed beam. The positions are: Normal; MCC-XMIT
and MCC.:

8. Target-Centered Display Contrel - This control permits selection of
Ship-Centered Display or Target-Centered Display.

9. Dwell Time Control - This five position switch permits selection of
dwell times ranging from .4 seconds to 2% seconds except that on 1000 yard
scale positions 2, 3, b, and 5, all provide one second dwell time.

16. Train Control ~ This is the bearing-tracking control. It controls
the bearing cf the cursor-

31. Local Audio Control - This control regulates the output of the
loudspeaker.

12. Master Gain Control - This control governs ocutput ot both video and
audio channels.

13. Bearing Dial - This indicator shows tne bearing to which the curscr
is trained and thus the center of the sector from whicn audio signals are
heard.

1L, Manual Transmission - This control; not shown in Figure 1; is located
on the right side of the conscle, This permits underwater communication when
the range scale selector is in Listen pesition.

15, Sound Velocity Control - This control is set on the basis of the
bathythermograph trace,

16. Shio's Speed Contrel -~ The ship’s speed is set in by this control.
The dial is calibrated in knots.

17. Director Contrxrol - This three position switch must be properly set to
indicate when searching, when on target, and to DIRECTOR CONTROL %o receive
aided tracking.

18. Video Switeh - This switch provides for selection of Sum Brightening
or Difference Prignteninge.

Y CONFIDENTIAL
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] ; 19, Power Swilch - This is the otrf-on switch.
"I

: 20. Stabilization Switch - The control permits turning off stabllzzatlon
¥ if faults develop which produce erratic performance.

e S e e

21. Range Indicator - These dials permit reacing range out to 15,000
. yards.

22, Pilot Lights

ke R

a. Director On - Indicates aided tracking is provided.

i
£
f
¥
b
2
i
|
;
:
¥

b, XMIR Thermal Limit - Indicates that power cutput has been auto-
matically reduced by overioading.

c. Gyrc Off - Indicates display ic in relative bearing.

do MCC XMIT - Indicates t{ransmission is on depressed beam.

e, MCC Receive - Indicates botn transmission and reception are on
depressed beam,

In additicn %o these external contzcls the operator uses Calibrative
Contrels located inside the consoles

23. Intensity Control - This control is used %o adjust the basic levwel
of scope intensity.

3 2k, Cursor Intensity - This is a separate control to regulate eursor
' intensitya

25. Gyro On-0if Switch -~ This control is used in calibrative adjustments.

j 26 Test Controls ~ This mulii-position switen is used in carrying out
3 cerevain r°~'la; checks and tests.

27. Lecal Power Switch

liotes A sociabed Communication Controls may vary between installations and
re not included in the analysis.,

THE ANALYSIS

The format used to report this prellnnna*y analysis of AN/S5QS-l operator
prog2dural tasks makes use of nine column headings as follows:

1l Desurig}ive lnforwatigg

ae ‘°ﬁ (Col. #i) - The procedural tasks are under eleven main
headings and several sub headings as shown in the Table of Ccntents.

b. Item No. (Col. #2) = This is a reference number used to identify
related items in the varicus columns.

5 CONFIDENTIAL
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¢. Control Descrintion (Col. #3) - This is simply the name of the
control involved in the operator's action to be deseribed,

2. Behaviors ~ These are the operator behaviors classifed in three
categories,

a. Control Action {Col. #4) ~ This column describes the action taken
with respect to the particular comtrol.

b. Report Action (Col. #5) - This colum includes verbal reports
of the operator,

¢. Other Action (Col. #6) - All other pertinent operator behaviors are
included,

3. Basis for iction - The following columns constitute the basis for the
behaviors which have been described,

a, Goal - Criterion of Response Adequacy (Col. #7) - This column lists
the goals toward which action is directed,

b, Display Cues (Col. #8) ~ The cues to which the operator must attend
are listed in this column.

c. Special Orders, Doctrine, and General Knowledge (Col. #9) - This
column includes specific and general information which the operator has and
includes doctrine, procedures, general background information, special informa-
tion, and direct orders.

6 CONFIDENTIAL
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DESCRIPTIVE INFORMATION BEHAVIORS
TASK  IN2|pestRibion | CONTROL ACTION| REPORT ACTION | OTHER AG

A. Prepare sonar
tack for opera-
ion

1) Energize 1

quipment
2
3
N
5

(2) Preliminary
djustments:
a) Scope Intens<| 9

ty

10

11
kb) Cursor 12
Intensity

3

—

20 Test
Controls

3. "Local"™
Power Switch

5. Range Scale
Selector Switeh

6. Master Gain
Control

7. Power ON/OFF
Switeh

8.d. Master
Gain Control

9. Master Gain
Control

Intensity
Control

12, Train
Control

13. Curs'r
intensity

1., Open upper panel

2 . Turn to OPERATE
3. Turn to ON

). Close upper panel

5. Turn to LISTEN
6. Turn to zero

7o Turn to ON

Fodc Adju.‘

9. Turn te zer,H

}Oo Open upper panel

Hlo Adjust Intensity
Control

12, Depress

13. Adjust

€. All w stack &
up for L4} mino




/IORS

BASIS FOR ACTION

ACTION

OTHER ACTION

GOAL-CRITERION OF
RESPONSE ADEQUACY

DISPLAY CUES

SPECIAL ORDERS
DOCTRINE & GENERA
KNOWLEDGE

€. A1l w stack to warm
up for L} min.

P. Switch points to
DPERATE

3. Switch points to ON

b . Switch points to
LISTEN

., Switch on zero

. Switeh peints te ON

B. Stack operable

9. Switch points to zere

10, Panel OPEN

11. Circular sweep on
PPI is just !'elow threshd
old of visibility

12. Cursor appears

13, Tip of cursor

f.a, Bearing and
ange indieators 1lit

b. Pewer indicating
amp on (Red)

c. After 12 seconcs
ed lisht 1lit on RF
molifier, Sienal

Data Converter and
Sonar Transmitter
d., After 30 seconds

e, After 60 seconds
ideo presentation

Eudio presentation

11, PPI Scope pre=
sentation

112, Cursor

13, Cursor

brichter than radial
kortion

1. Firing up procedures -

9. Calibration and firing
up procedures

w0
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(e) Preamplifier
Test (once each
watch)

19

20

22

23

19. Test Con-
trols

20. Master Gain
Control

21. Video
Switch

?2. Bearing Dial
(atove Test
Switch)

19, Turn to HIGH

20, Adjust for moderatﬁ
brilliance

21, Turn to DIFFERENCE

22, Rotate slowly

23. Close upper panel

CONFIDENTIAL
DESCRIPTIVE INFORMATION . BEHAVIORS
CONTROL k
TASK Ne|pescriPTION | CONTROL ACTION| REPORT ACTION | OTHER ACTIQ
(¢) Gyro check (lh {1L. Gyro ON/OFF|llL. Turn to ON 1k, Request 05 head
Switch check to see if he
in agreement 3
15 |15. Gyro ON/OFF|15. Turn to OFF 15, Notify Bridge % 15. Decide if this
Switch Maint. that sonar is actionis required
operating in Relative 1
Bearing,
(d) Sensitivity |16 |16. Test Con- |16, Turn to MEDIUM
Test (once each trols
watch)
17 |17. Range Scale|l7. Turn to LISTEN
Selector Switch
18 18. If noise spoke does

n t appear notify
Maintenance.

22, If trace does not
apnear consistently,
notify Maintenance




BASIS FOR ACTION

GOAL-CRITERION OF SPECIAL ORDERS
DOCTRINE & GENERAL
RESPONSE ADEQUACY| DISPLAY  CUES 100 WL EDGE

>TION OTHER ACTION

1l. Request OS heading; [1L. OS headine checks 1k, Gyro off lamp;
check to see if heading with that indicated by stern cursor poaitionﬂ

in agreement Stern Cursor
e % 15, Decide if this 15. Satisfactory relativql5. (Own ships head-
is actionis required lbearine cperation ing not in agreement
flative with reoorted heading

—
.

Red gyro off lamp

16. Switch points to Med{

17. Switch points to

[Listen
loke does 18, Noise spoke on PPI |18, Noise spoke
£y (after 69 sec.)

19, Switch points to

high
. 20, Optimum dbrilliance 29, PPI video
brilliance
21, Switch points to
DIFF
pes not 22, Trace on PPI tube 22. Trace on PPI
ntly, must appear consistently |tube
ice at all bearings

CONFIDENTIAL
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DESCRIPTIVE INFORMATION BEHAVIORS
CONTROL 3
TASK NQ DESCRIPTION CONTROL ACTION| REPORT ACTION OTHER ACT
B. Prepare for 1 |1. Stabilizatiog 1. Turn to OFF
search Switch
2 |2, Transmission| 2., Turn to SEARCH
Selector Switch
3|3. VIDEO 1 3. Turn to SUM
Switch
L |k. Ships Speed | L. Set to value of L. Check own shi:
Control own ships speed speed :
5 |5. Sound Veloc-| 5. Turn to appropriaté-
ity Control value
6 |6. PULSE LENGTH| 6. Turn to MED
Switch
7 |7. Target Cen- | 7. Turn to SCD
tered Display
Control
8 .DIRECTOR CON 4 8. Turn to SEARCH
TROL Switeh
9 |9, DWELL TIME 9o Turn te Position 1
Fwitch
10 | 10, RANGE SCALE|10. Turn to scale in- 10, Determine sta
SELECTOR Switch|cluding maximum range keying and sweep
of the day properly expandin
11 | 11. Slew 11. Push range (out,
Switches in) button. Slew to
range approximately
53) yds beyond maximum
range
12 |12, MASTER GAIN|12. Turn t¢ cptimum 12, Check appears
Contr 1 level noise and reverbs
13 |13. Local Audi|13. Turn to optimum | 13, Check 2udio &
Control level level ;
1k |1k. TRATN 1h. Turn (left and 14+ Determine &l
Control Plzht) is operatine pro




BASIS FOR ACTION

OTHER ACTION

GOAL-CRITERION OF

RESPONSE ADEQUACY

DISPLAY CUES

SPECIAL ORDERS
KNOWLEDGE

DOCTRINE & GENERAL

.

L. Check own ships
speed

10, Determine stack is
keying and sweep is
properly expanding

12, Check appearance of
noise and reverbs

13, Check audio signal
level

1h. Determine control
is operatine properly

1. Switch points to OFF
R. Switch points to
SEARCH

3. Switch points to SUM
L. Match 0OS speed

5. Proper value

6. Switch points to MED

7. Switch points to SCD

8. Switeh points to
SEARCH

9. Switeh points te
Position 1 ?

10, Switch points to
Optimum Range

11, Cursor in eptimum
range positien

12, Gain sufficiently
high to detect possible

able,

13, Comfortable audio
level

14, Cursor Line trains
in direction that Irain
Control Knob is turned
while stern line is
stationary

contact and yet comfort«

1. Search Procedures

5. Sound velocity

10, FPL videodisplaypoo Range of Day

12, Appearance ef
noise and reverbs

13. Level of audio
signal

1. Bearing Cursor;
Stern Cursor

s 2 " ‘l -

Flo Range of Day

CONF IDENTIAL
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L. Reported value OS spe ed

]
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DESCRIPTIVE iINFORMATION BEHAVIORS

TASK NO DECS%NRT,,F;%%N CONTROL ACTION| REPORT ACTION | OTHER,
C. Conduct bean- ‘ 1. Repeats order 1. Check mp
to-beam search (verbatim) display ‘
|
2. Slew 2. Depress button 2. Remain a

Switches (left, right) - slews sionals

3 | 3. Master Gain

Control

)Jo I‘ra'ln
Control

6. Slew
Switches

7. Train
Contrel

to beam ordered by
Conn

3. Acdjust

)i Train forward in §°
steps

b. Ping twice er. bow
K. Depress button
(left, right) slews to
eppesite beam

7. Repeat steps L % 5
B. Slew cursor to

pbpp-'site beam and
Fepeat steps L, 5, 6

k7.

L. Use ping
listen sequ(

7. Same as |

E. Continue
earch unti]
ks made or 1
L8 made by (




BASIS FOR ACTION

OTHER . ACTION

GOAL- CRITERION OF

RESPONSE ADEQUACY

DISPLAY CUES

SPECIAL ORDERS

DOCTRINE & GENERAL

KNOWLEDGE

1. Check mpde of
display

2. Remain alert for
Jsignals

L. Use ping=train
listen sequence

7. Same as L

B. Continue this type
earch until eontact

Ls made or until change
Ls made by 00D

R . Cursor ON (port,
startoard) beam

3. Gain sufticientlv
hich to detect possible
contact and yet come
fortable

). Detect si~nals while

conduct iric beam-to-beam
search

6. Cursor on opposite
beam

7. Same as L

3. Appearance of
noise and reverbs

6. Cursor position
felitive to bearing
Hial

7. Same as i

1. Conduct standard beam-
to-beam seareh starting
with (port or starboard)
beam. Search Procecdures

CONFID ENTIAL
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DESCRIPTIVE INFORMATION BEHAVIORS
TASK N2 | pESCRIBTION | CONTROL ACTION| REPORT ACTION | OTHER ACT
D. Contact and 3
Classification
of Contact

10

11

12

13

2. Train Contro]

3. Range Control

L. Master Gain
Control

6. Train Control

9+ Train Control

Switch

1ll. Master Gain
ZJontrol

12. Train Contrg

1). Pulse Length 10. May turn to Long

2. Train to blip

3. Train to blip

L. Adjust

6. Train as required

9o Train (left,right)
to after cut of targef

1l. May acjust

1 12, Train (left,
right) to target

5. Report Sonar Contact
Bearing Range

9. Report after cut

10, Report: Doppler low
Doppler high; or no
doppler

12. Report leading cut

13, Report tarret width

2. Interrupt sta
beam-to-beam sesz

video presentati
memory of previo
contacts '

L. Compare audioa

S. Determine ran
bearing from app

indicators :

6. Shift to ping-@
train sequence 3

7. If bearins foul
resume standard be
beam search; if
clear, classify

8. Classify cont

9. Note audio and
video presentati

197. Determine prot
target aspect (col
piten of echo to

12. Note audio a::
video presentati
i




ORS BASIS FOR ACTICON

; GOAL- CRITERION OF SPECIAL ORDERS
‘ TRIN NERAL
JTION | OTHER ACTION |aesponse apequacy| DISPLAY CUES [DOCIRUNE & CEnic

’ 1. Detect target 1. Pattern of video |1. Contact anc classifica-

and/or audio sipnals | tion procecaures

2. Interrupt standard |2. Cursor tip on blip 2. Cursor and video

beam-to~beam search within & pimgs rpattern
3. Cursor tip on blip 3. Cursor and video
within 4 pings pattern
L. Compare audio and L. Optimum presentation |L4. Audio anc video
video presentation to |{for initial detection presentation
memory of previous ' .
contacts

Contact S. Determine range and |S. Range & bearing info.[S5. Range and bearing
nge Wbearing from appropriatJBearing accurate to «- |indicator dials

: indicators Range accurate to #10 yds

within 3 pines

6. Shift to ping-listend4b. To train after deter-

train sequence mination of target

moveme nt
7. If bearins foul may /. Conr reparts bearing
resume standard beam=toA Pclear” or "foul"

beam search; if bearing
clear, classify

8. Classify contact 8. Classitication of 8. Sonar Audio and . Target classification
contact Video presentation procedures
cut 9. Note audio and 9. Uetermine alter ecut |9. Bearing Incicator,
video presentation Cursor % Blip

3pler low{l). Determine probable |10. Determine doppler 10, Pitch of echo %
pr no target aspect (compare associated reverbs
: pitch of echo to reverb*)

1. Optimum presentation[1ll. Relative louanesy
% brightness of
various sipnals

ding cut [12. Note audio and 12. Determine leading
‘ video presentation cut
 ~t width 13. Determine target
‘ width
CONFIDENTIAL
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DESCRIPTIVE INFORMATION BEHAVIORS
CONTROL ;
TASK N2[pESCRIPTION | CONTROL ACTION| REPORT ACTION | OTHER
1k 1L, Report echo quality|ll. Discrim
echo qualit
mushy, or
from memory
contacts
15 15. Report classifica- [15. Evaluate
tion Classify t
either "sub
"non-subma
determined"
above info
fnemory of p
contacts
16 [16. Video 16. May turn to
Switch Difference
17 |17. Train 17. Train to eenter
Centrol of target !
18 |18. Range 18, Train to center 18. Report on target
Control ol target
19 |19. Direct®r 19. Turn to sonar on

Control Switch

target




"BASIS FOR ACTION

GOAL- CRITERI ON OF SPECIAL ORDERS
OTHER ACTION |gesponse ADEQuACy| DISPLAY CUES |DOC R R oee T e

14, Discriminate betweeg l4. Determine echo 1L. Audio signal
echo qualities (sharp, | quality
mushy, or metallic)

from memory of previous
contacts . £

15, Evaluate informatior].15. Target classifica- [15. Audio and video
Classify target as tion within 30 seconds |presentation

either "submarine", of contact
"non-submarine" or "un-
determined" in terms of
above information and
jmemory of prewious
contacts

16. Optimum presenta=
tion for holding

contact
17. Hold and track 17. Relation of tip
target of cursor to target
blip
L8° Hold and track 18. Relation of tip
ftargzet of eursor to target
[blip

9. Switch points to
onar on target

CONF IDENTIAL
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DESCRIPTIVE INFORMATION BEHAVIORS
CONTROL
TASK NQ CONTROL ACTION| REPORT ACTION OTHER
{N°|DESCRIPTION
E. Maintain 1 |1. Target Cen- |1. Turn to ICD, if in . 1. Check disy
Cuntact tered Display |SCD . ;
Control
2 |2. Director Con42. Turn to SONAR ON ?o "ON TARGET" if no
trol Switch TARGET if A/D on board |4/D
3 | 3. Master Gain |3. Adjust to attain 3. Check app
Control goal noise and
L |4. Train and L. Continu usly adjust L. Determine
range controls |to maintair cursor tip edge from
on leading one=-third past target |
of targets Use "ping-l
sequer.ce.
S |5. Vide  Switeh|S. Turn to DIFFERENCE
é ié; Pulse Length|[6. Turn to SHORT Fulse
Switch
7 |7. Stabilization7. Turn ON
Switch
€. Director € Turn to DIRECTUR ON 8, Check to
Control Switeh (if applicable DIRECTOR ON §
9 [9. Dwell Time [9. Turn to Position 2 9. Determine
Switch «r 3 (er alternate as tion is most
direeted ®y A/S ofliceq)w
10 J1). Ships Speed|1). Adjust to value of 10. Check ow
Control own snip's speed speed
11 11. "3earing ____, 11. ead beat
Ranpe _ " every threq ranse dials
pings, if no A/L on on board
board
412 12, "larcet arele or 12. Determin
tarpet asprct” aspect ang
#* Tentative pending|further researc} results
13




BASIS FOR ACTION

GOAL-CRITERION OF

SPECIAL ORDERS

ION THER ACTI DISP DOCTRINE & GENERAL
o CTION  |respoNsE ADEQuAcy] DISPLAY CUES KNOWL EDGE
1. Check display mode f[l. Scope in TCD 1. Netrine
no 2. Inform director oper-
ator or A/S oificer that
ponar is on target
3. Check appearance of |3. Suporess excecsive 3. Intensity of noise| 3. Optimum intensity
noise and reverbs jioise and reverbs to re- |and reverbs. level
jduce possibility ot
losing contact
L. Determine leading L. Provide accurate rangdhi. Persistence of L. Knowlcdge of relative
edge from memory of and bearines information |target's last motion
past tarcet positions. [to A/D or A/S _fricer. [position(s)
Use "pinp-listen=-train"
sequerce.
S. Greater tarpset defin=
ition for -reater
accuracy
6. Same as S
7. Stabilize transducer
8. Check to see if 8. Track target with 8. DIRECTUR ON pil t
DIRECTOR ON pil t is om|Director Aided ITrackimg |light is om
9. Uetermine which pesi4 9. Accurate tarrset 9. Duration ' f cursar]| 9. Order to alternate
tion is most comfortabldtraciking and deception of print time dwell times
the enemy by changing
dwell times
10. Check own snip's 1), Mateh own shi's 10, Reoorted value of
speed speed own ship's speed
") 11. dead bearing and 11. Irsorm A/S officer [11. Range and bearing
y t.m-eﬂ rarre dials if no A/D [of target's range and  [¢ials
on on board bearing
or |12, Determine tarret 12, Inform A/D operator |12, Angle formed by
aspect a:-le or A/S oftice of tareet [lonrituainal axis of
maneuvers video ~ocho and cursorﬂ,
doppler, and vide:
echo configuration
F
13l CONF IDENTIAL
[ . Mﬁu‘h

bt




CONFIDENTIAL

DESCRIPTIVE INFORMATION BEHAVIORS
CONTROL :
TASK Ne[pESCRIPTION | CONTROL ACTION| REPORT ACTION | OTHER

13, 13. "Doppler .. * 1875 Compare‘
every other ping With last por

reverbs '

13ajl3a. Pulse 13a. Switch to Medium 13a. Decide
Length Switch |or Long if necessary cannot be det

to determine doppler short pulse

1L 1L. "Bearing Drift " 1L, Determi:

or "Bearing Steady", drift by remel

every other ping start- |previous targ

ing with ping after and noting pe

doppler report of preceding 1

echoes 3

15 15. "Range (Opening, 15. Determine
Closing or Steady)" range movemen

scope and dia

16 6. Range Scale |16. Turn to next lower 16. Be alert?
$elector Switch |range scale cue ]

j
17 |17, Trans- 17. Turn to MCC XMIT 17. Check:apd

mission Selectog between 2000 and 2500 of CRT
Switch yds.
18 |18. Range Scale|18. Turn to 1000 yard 18. Be alert
Selector Switch|scale cue

#19 |19. Target Cen<|19. Turn tce SCD 19. N te and
tered Display position of ﬁ
Control :

20 |20. Trans- 20. Turn t- MCC at 300 20. Note whe

missi n Select » yards r when target cl ses to 3

Switch begins ty fade
# Tentative pending further research|results




RS

BASIS FOR ACTION

TION

OTHER ACTION

GOAL-CRITERION OF
RESPONSE ADEQUACY

DISPLAY CUES

SPECIAL ORDERS

DOCTRINE & GENERAL

KNOWLEDGE

"

ft
day",

| start-
ter

dng,
)"

13. Compare audio echo
with last portion of
reverbs

cannot be determined on
short pulse

14, Determine bearing
drift by remembering
previous target bearing
and noting persistence
of preceding video
echoes

15. Determine target
range movement from
scope and dials

16. Be alert to display
cue

17. Check appearance
of CRT

18. Be alert to display
cue

19. N te and remember
position of target

20, Note when target
cl ses to 300 yards

13a. Decide that doppler 13a. Accurate doppler

4ator or A/S officer of

13. Provide A/S (fficer
or A/D operator with
target

information

1k. Inform director oper

target movement

15. Same as 1k

16. Keep target out of
noise and reverbs as
much as possible

17, Reduce surface re-
verbs, noise and inter-
ference between ships.
Ensonify depth equipment |

18. Keep target out of
noise and reverbs as
much as possible

19. Avoid 1 sing contact
due t control problems

20, Maintenance f
contact at short range

13, Pitch of audio
lecho and reverbs

13a. Poor echo
quality

L. Persistence of
preceding video
echoes

15, Same as 1k

16. Appearance of an
intense, wide band
acr ss the CRT

17. Excessive surface
reverbs and noise

18. Appearance of an
intense, wide 'and
acr ss the CRT

19. Target bel w
1000 yards

20, Target reaches
2/3 in on scope n
1000 yard scale or
it bepins to fade

13. Meaning of doppler

13a. Easier to determine
doppler from longer pulse
echoes

CONFIDENTIAL




CONFIDENTIAL
s

DESCRIPTIVE INFORMATION

BEHAVIORS

TASK

NQ

'CONTROL
DESCRIPTION

CONTROL ACTION

REPORT ACTION

OTHER ACT

F. Long range los
contact (no echo)

10

11

12

13

3 ° Slew
Switches

Scale
Switch

L. Ranze
Selector

5. Train Control
(or slew

butltons)

6. Train
Control

7. larcset Cen-
tered Display
Centrol

Videe Switch

9. Pulse Lencth
Switch

1), ‘Dwell Time
Switch

llo Master Gain
Control

3. Depress RANGE OUT
button; slew to approx
imately 579 yds beyond
last target range

L. It necessary turn
to scale including new
cursor range (see ##)

Se Train (or slew) 20°
art ot last known bear

special order

6, Train forward in
5O steps to search
thru L0° arc

7. Turn te SCD

8. Turn to SUM

9. Turn to MED

10, Turn to Position #]

1l. R tate clockwise
(raise) slightly

1. No echo (within §
pings)

2. "Last bearing 5
last rar.ce "

5. Repeat special order

+ if given
ing of target or folloT

12, "Lost Contact"
(within one ping after
ne-eche procedure
completed)

13, "Last bearing
Last range "

immediately aIEe; 1 !3
contact repert :

1

1. Decide that ¢
is really lost

2, Read teot. bR
rance at lost co
anc remember

3. Remember targ
at lost contacte.
range dial

L. Check if rang
includes new cur
range E

5. Remember last!
bearing 4

5. Search for
following ping-W
listen sequence.
to display cue

11, Check apoea
of video displa

u o Remember 1
ing and range




BASIS FOR AGCTION

FON

OTHER ACTION

GOAL-CRITERION OF
RESPONSE ADEQUACY

—

DISPLAY CUES

DOCTRINE & GENERAL

SPECIAL ORDERS
KNOWLEDGE

il order

1. Decide that contact
is really lost

2, Read tet. brg. and
range at lost contact
and remember

at lost contact. Check
range dial

includes new cursor
range

bearing

6. Search for target
following ping-train-
listen sequence.
to display cue

11, Check appearance
of video display

ing and range

SRS

3. Remember tarret rang43. Extend cursor beyond

L. Check if range scale

5. Remember last target

Atteng

13 . Remember last bear-

1. Inform A/S Cfficer
that contact is lost

last position

possibple range of target
to be sure to regain
contact

range

5. Cursor positioned 20~
aft ot last target
bearing., 3’ tolerance

6, Repain contact

7. Scope in SCD for 360°
coverage

8, Sum presentation for
greater probability of
detection

9., Med pulse for greater
probability of detection

10, More informition

11, Sain sufficiently
high to detect possible
contact and yet comforte-

able

12, Inform A/S officer
that corntact is 1 st

13, Inform A/S efficer of

2. Inform ASO of target'#

k. Transmit to new cursop

1. Target has not
appeared for 5 pings

6, Cursor position
and bearing dial
reading.

1l. Video pieture
touo weak for target
detection

12. No target was
feund durinc search

last known target politiqn

TT——.

1. No echo procedures

5. Search a particular
arc.

CONFIDENTIAL ;
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CONFIDENTIAL
-

DESCRIPTIVE INFORMATION

BEHAVIORS

CONTROL
TASK Ne|pESCRIPTION | CONTROL ACTION| REPORT ACTION | OTHER AC
14 | 1L. Slew 1lL. Depress bearing 1L. Repeat special ordep 1l. Re e mber
switches slew button to slew side contact
aft to baftfles on side Note position
| which contact was 1 .st and nearest
r follow special ordef baffles
15 | 15. Slew 15. Depress RANGF QUT 15. Remember
switches button and slew to day
range ol day
16 | 16, Range Scale|l6. Turn to scale which 16. Remember ¥
Selector Switch|includes range of day day
17 |17. Irain
Control 17. Train forward in 17. Search rof
5-steps to bow following ping
listen
18 18, Request searcn arc
alfter completion of
1 st contact proceaure
19 | FOLLOW "SEARCH|A.. ARC"™ PROCEDURE PREVICGUSLY DESCRIBED
20 20. tead bearin

20, "Regained comtact,

Searing lange "

en first echo

rance dials

Aeet




RS

BASIS FOR ACTION

CTION

OTHER ACTION

GOAL-CRITERION OF
RESPONSE ADEQUACY

DISPLAY CUES

SPECIAL ORDERS
DOCTRINE & GENERAL
KNOWLEDGE

-

Bial orde

n arc
n of
rocedure

y'ntact,

-3 "

14. Remember which
side contact was lost.

Note position of cursaofwas lost

and rearest route to
baffles

15. Remember rance of
day

16. Remember ran-e of
day

17. Search lor target
following ping=traine
listen

20, itead bearing and
rance dials

1)i. Cursor positioned at
vaffles on side contact

15. Extersion of cursor
bevond possible rance
of target

16, lransmit to range
ol day

17. Repain contact

18. Regain contact

20, Inform ASO of
tarcet position

1l. Relative positio
of cursor -and tafile

15, Position of
cursor in range

17. Cursor position
and bearing dial
reacing

18. No target was .
found during search

2). Bearing and
range dial readings

14. Lost Contact oro=~
cedures

15. Range of cay




-
|
CONFIDENTIAL ;
|
DESCRIPTIVE INFORMATION BEHAVIORS
1
CONTROL
TASK N2|pESCRIPTION | CONTROL ACTION| REPORT ACTION | OTHER ACT
]
G. Short range 1 |1. Transmission|l. Turn to MCC if not 1. Check to makn%
lost contact Selector Switch|in MCC switch is in MCC|
2 2. "Lost Contact due to ‘
short range" (within
two pings)
3 3. "Last Bearing ;5 (3. fead target ra
Last Range i bearing at lost |
(within two pings) nd remember
L |L. Slew L. Depress RANGE OUT L. Remember last
Switches button; slew to 500 yds range
beyond last target
5 |S. Master Gain |5. Rotate clockwise 5. Check appearan
Control (raise) slightly video display
6.{6. Target Cen- |6. Turn to SCD if not 6. Make sure scop
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 €. Depress bearing 8. Repeat special 8. Note position
Switches slew button; slew beam|order cursor; start sle
to beam via stern, from nearest bean
back & forth after Listen for target
rire 1 order or follow sounds, Follow 1
_rder to listen thru ing sweep procedu
a particular arc
9 |9. Range Scale |9. Turn to 1000 yard
Selector Switch|scale
10 |10, Video 13. Turn to SUM
Switch
11 {11, Pulse 11. Turn to MED
Length Switch
12 |12, Dwell Time |12. Turn to Position
Switch #1




BASIS FOR ACTION

OTHER ACTION

GOAL-CRITERION OF
RESPONSE ADEQUACY

DISPLAY CUES

SPECIAL ORDERS
DOCTRINE & GENERAL
KNOWLEDGE

L

1. Check to make sure
switch is in MCC

3. Read target range &
bearing at lost contact
d remember

L. Remember last target
range

5. Check appearance of
video display

6. Make sure scope is
in SCD

7. Listen for Fire 1
order

8. Note position of
cursor; start slew
from nearest beam.
Listen for target
sounds, Follow listen-
ing sweep procedure

1. Switch in MCC

2. Inform ASO that con-
tact has been lost

last position

L. Extend cursor beyond
possible range of target
to be sure to regain
contact

5. Gain sufficiently
high to detect target
and yet comfertable

6. Scope in SCD for
360° coverage

7. Console in LISTEN
at Fire 1

8. Detection of target
by listening for its
noise output

9. Proper range scale
for target detection

10, Sum presentation
for greater probability
lof detection

11. Med. pulse for
greater probability of
detection

12. More information

3. Inform ASO of target's

1. No target on scope

2. No target on scope

S. Video picture
too weak for target
detection

8. Target cavitation
or auxiliary noises

1. Lost econtact procedures

8. Order to conduct a
listening sweep through a
particular arc. Lost
contact and "conduct a
listening sweep" proced -
ures

9. Lost contact pr cedures

CONFIDENTIAL

»




CONFIDENTIAL

DESBRIPTIVE INFORMATION

1L

15

16
P?
}8

19

20

Button)

1h. Train Con-
trol (& slew
butt ns)

FOLTLOW "SEARCH

17. Transmissiorn
Selector Switch

190 Trdin and
Range Controls
(% slew buttons

baffles on side con-
tact was lust.

1k, Train forward in
5- steps to beam,

slew thru bow to
opposite beam, train
att in 5° steps thru
baffles to opposite
beam or follow special
order

17. Turn t MCC-XMIT
when 0/S is 700 yards
bey nd datum point

19. Adjust controls
(or slew) to position
cursor on target

1L. Repeat special
order

[

5. Request search arc
after completion of #1lL

AN ARC" PROCEDURE P:iEVerUSLi DESCRIBED

18. "Regained contact,
Brg , Range “al
on first echo

20, "On Target"

BEHAVIORS
TASK N© DECS%NR-I;E%%N CONTROL ACTION|{ REPORT ACTION OTHER
13] 13. Train Con-| 13. Train (.r slew) 13. Check ¢
trol (or Slew | to forward part of tion. Dete

can train or

proper beam,
to display ¢

17. Remember
point

18. Read be
range dials

19. hote pos
cursor with
to target.
whether need !




brs

BASIS FOR ACTION

CTION

OTHER ACTION

GOAL-CRITERION OF
RESPONSE ADEQUACY

DISPLAY CUES

SPECIAL ORDERS
KNOWLEDGE

kial

arch arc
of #L

ntact,

13. Check cursor posi-

tion. Determine whether

can train or must slew

1k. Search for target
following ping-train-
listen sequence. Slew
when have trained to
proper beam. Attend
to display cue

17. Remember datum
point

18. Read bearine and
range dials

19. Mote position of
cursor with respect

to target. Determine
whether need to slew

13. Cursor positioned
on forward part of
baffles on side contact
was lost

1h. Regain contact

15. Regain contact

7. Proper conditionms
or regain contact

8. Inform ASO of target
position

L9. Cursor tip on target

P0. Inform ASO that
ponar 1s on target

13. Position of -~
0/S baffles

1L. Cursor positiom
and bearing dial
reading

15. No target was
found during search

18. Bearing and
range dial readings

19. Position of
cursor relative % .
target

20. Position of
cursor relative to
target

14. Special order to
search a particular arc

17. Datum point

CONFIDENTIAL

DOCTRINE & GENERAL
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DESCRIPTIVE INFORMATION

BEHAVIORS

9

10

11

12

2 E. Target Cen-

tered Display
Control

3. Range Scale
Selector Switch

L LP Slew

Switches

S. Train
Control

6. Video Switch

7. Pulse
Switch

Length

8. Master Gain
Control

9. Dwell Time
Switch

11. Train
Control

h. Turn tc SCD if &n
TCD

» Turn to longest
ffective rarge

. Depress right (or
eft) button, slew to
ter limit of arc

. Train forward in 5°
teps

6. Turn to sum bright-
lening if in difference

7. Turn to optimum
[pulse length for search

8. Adjust for search

9. Turn to Position 1

11. Train back through
arc

(verbatim)

10. Arc searched.
No echoes

CONTR
TASK NQ oEsc‘RIP%'BN CONTROL ACTION| REPORT ACTION | OTHER
He Search an arc | 1 1. Repeat order

12 . Report after each
search

2. Check
display

3. Check ral
in use 3

15 Qheck

9. Check dw

11 . Continuj
g

arc




BASIS FOR ACTION

OTHER ACTION

GOAL- CRITERION OF
RESPONSE ADEQUACY

DISPLAY CUES

SPECIAL ORDERS
KNOWLEDGE

DOCTRINE & GENERAL

each

=

2. Check mode of
display

3. Check range scale
in use

li. Remember after limit

5. Use ping train-
listen sequence

6. Check the brighten=
ing

7. Check pulse length

9. Check dwell time

1. Continue to search

2. Scope in SCD

\

3. Longest effective
range

L. Cursor on after limit
of arc

5. Detection of contact+

-

6. In sum brightening

7. Optimum pulse Xength

9. Dwell time on
Position 1

3. Speed of Pweep
position of range
switch

L. Relative position
of cursor & bearing
dial

5. Cursor position iA

relation to bearing
dial and video and
audio signals

8. Appearance of
hoise & reverbs

10. Absence of echo

attern or audio
ignal indicating
cho

11. Same as S

PZ» Same as 10

Search an arc procedure

1. Search a designated arec.

S KON PRV )
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CONFIDEN TIAL
e DR <
DESCRIPTIVE INFORMATION BEHAVIORS
CONTROL |
TASK N2|pESCRIPTION | CONTROL ACTION| REPORT ACTION | OTHER
I. Investigate 1 1. Repeat order verbati
an arc
2 |2. Target Cen- | 2. Turn to SCD if in 2. Check
tered Display TCD
Control
3 |3. Range Scale | 3. Turn to longest 3. Check ra
Selector Switch| effective range use. Rememb
day .
L |L. Slew L. Depress right ( r . Remembe :
Switches left) button. Slew to
after bearing of
designated arc.
S |S. Train 5. Train forward in 5. Remembel
Control 23C steps limit of
visual and
Use ping
4 sequence,
6 |6. Video Switeh| 6. Turn to sum bright 6. Memory {
ening it in differene tion of sw
brightening ]
7 {7. Pulse Length| 7. Turn to medium 7. Remembe
Switeh pul se leugth in
8.|8. Dwell Time 8. Turn to dwell time 8. Check
Switch 1 dwell ti
9 |9. Master Gain | 9. Adjust to optimum
Control gain far search
1oL1o. Train 10. Ping twice on 10. Same
Control forward limit
110 , l1. "Arc investigated.
H\\o results."
12|12, Slew 12, Depress right (or 12 . Resume |
Switches left) tutton. Slew to in accord
rproper beam T“mh ol




5 BASIS FOR ACTION
GOAL- CRITERION OF SPECIAL ORDERS
T ISPLAY CU DOCTRINE & GENERAL
DN | OTHER ACTION |sesponsE aDEQuacy| D'SPLAY CUES TRINE & GED
rbati* 1. Investigate a designates
arc. Investigate an are
procedure.
2. Check mode of display 2. Scope in SCD 2. Scope appearance -
origin of sweep
3. Check range scale in 3. Speed of sweep 3. Range of day
luse. Remember range of position of switch
day .
li. Remember after limit |4, Cursor on after limit|L. Relative position
of arc of cursor and bearing
dial
5. Remember forward 5. Reaching forward 5. Cursor position in
limit of arc. Make limit by steps. Contact fpelation to bearing
visual and audio search.detection. Kdial, scope appearance,
Use ping train-listen r& character of signal
sequence .
6. Memory of last poai-w 6. Scope displays sum |6. Appearance of
tion of switch check brightening reverbs
7. Remember pulse 7. Medium pulse length [7. Scope appearance
leugth in use - check. or switch position
8. Check = remember 8. Use of dwell timel |[8. Position of switch
dwell time in use Duration of cursor
Print
9, Sufficieat gain to |9, Appearance ol
detect faint contacts, Lacope with respect to
not blanked by noise reverbs & noise
10, Same as 5 10, Two pings on forward 10, Position of
limit cursor with respect
to bearing dial
ited. 11, No video
pattern or audio
sipnals indicating
contact
12 , Resume echo ranging
in accordancg, with
hlurch planfelfect.
CONFIDENT IAL

20




DESCRIPTIVE INFORMATION BEHAVIORS

CONTROL
TASK NS |pEScRIPTION | CONTROL ACTION| REPORT ACTION

J. Conduct a 1 1. Repeat order verbati?
listening sweep

2. Range Scale [2. Turn range switch
Selector Switch|to listen

etiaiins = LS A Al
. P
N

3 | 3. Master Gain |3. Adjust master gain

§ Control for listening

b 1
L |L4. Slew L. Depress right (or L. Remembe
§ Switches left) button. Slew to Be alert t
i after limit of listen- video or a
( ing are ;
f

5 |5. Train Control 5. Train forward 5. Remain
through arc at 12° signals

4 . per sec. _
g1 1
| 6 |6. Train Contrcol 6. Train back through 6. Listen

; the arc Remember

: 7 7. Report results of 7. Resume

listening sweep in'accor




fsobde b sia

RS BASIS FOR ACTION
GOAL- CRITERI ON OF SPECIAL ORDERS
TION H P DOCTRINE & GENERAL
OTHER ACTION |pesponse apEQuAcy| DISPLAY CUES KNOWL EDGE
verbatin 1. Order to conduct a
listening sweep.
- Listening Sweep Doctrine
2. Keying stops
3. Brightness of
noise on scope and
audio level
k. Remember after limit{ L. Cursor at after L. Relative position
Be alert to signals limit of cussor & bearing
video or audio. dial;video and audio
signals, particularlyj
noise wedges and
associated audio
S. Remain alert for S. Uniform progress of |5. Video patterns on
signals cursor on scope scope & noise signalﬁ
6. Listen as he trains.|6. Return to forward arc|6. Same as L and 5
Remember arc limits
ts of 7. Resume echo ranging 7. Video pattern and

in'accordance with
search plan

-

associated audio
signal indicating no
contact




| mmeen UNCLASSIFIED

DESCRIPTIVE INFORMATION BEHAVIORS
CONTROL
TASK NQ|pESCRIPTION | CONTROL ACTION| REPORT ACTION | OTHER
K. Secure SQS-L4 |1 1. Request permi=sion
Sonar Stack to secure from OOD or
A/S Officer
y ;
3 | 3. Master Gain | 3. Turn to zero
Control
L | 4. Range Scale | 4. Turn to Listen
Selector Switch
S | S. Power Switch 5. Turn to Off
6 6. Report SQS-l secured




ilORS

BASIS FOR ACTION

GOAL-CRITERION OF SPECIAL ORDERS

ACTION | OTHER ACTION DISPLAY CUES |[DOCTRINE & GENERAL
; RESPONSE ADEQUACY KNOWLEDGE
Fm-sion 1. Secure stack 1. Securing procedures
pm 00D or

2. Pernission granted
b
i
F 5. Indicators not

1it




