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u NCLASSIFiED

I A~~A: One-degr.~~~aà I 2*~ to , 6945’ t~~75~W

PREDICTED VALUES F QUADRANGLE FOR APRIL THR GH JULY
(S URCE DEPT H 150 FEET)

//

Soun~~p..dot Sonar (150 f..t) “ 5046 ft,4~~Layer Depth O f t
Lay.r D.p~h Sound Speed (at the surface) i 5051 fl

Convergence Zone
s
’ (For a depth of opproxlmot.I/ 3,000 fathoms,

su rface and bottom reflected rays are not c9~nider~~
Speed at Bottom (F g 4) -

, 
5098 ft~~ç

Minimum Ref racte~ ’Ang le (FIg 6) /
/ +10

Maximum Røfrocted Angle (Fig 6) / —7°
Average Angie 

/ ‘3° (d.~~)
Best Equipment Ti lt ~ /t)\Ang~ •

M.an Horizontal Speed fc~~4st Tilt (D~t) Angle (FIg 8) 492
Init ial Range (Fig 7) at the/Surface ( 50  down) j  .7 ds
Resw.pt Surface Zone Width ~~ig 2) .7 th

Bottom Bounce (For a dePt>%f approx~~~teIy 3,000 fatho ms)

Minimum UseM ~4~I1not1on Angle - Maxim
R.fra9Ved Angle of Conver • +30 =

Pr•dlct.d Dm~Action Range (FIg 7) 53.5 Icyth
Mean Hor~~ 1tal Speed (Fig 8) 4925 ftMc

Near Surface ath Detection -
1 2~Jtot Figure of Merit + I Stre th 5

Range (Table 1) 8 kyth

\

// 
/ 0
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U NCI ASSLFLEU
€81 t?lDfl 1TLte-~

I AREA: One—degree quadrangle 22° to 23°N, 69°45’ to 70°45’W

PREDICTED VALUES FOR QUADRANGLE FOR APRIL THROUGH AlLY
(SOURCE DEPTH = 250 FEET)

Sound Speed at Sonar (250 feet) 5041 ft/sec
Lay.r D.pth O f t
Layer Depth Sound Speed (at th. surface ) 5051 ft/sec

Con vergsnc . Zone (For a depth of approximate ly 3,000 fathoms,
surface and bottom reflected rays are not considered)

Speed at Bottom (FIg 4) 5098 ft/sec
Minimum Refracted Angie (Fig 6) +3 (up)
Max imum Refracted Angle (Fig 6) ‘P (down)
Average Angle -r (down)
Best Equipment Tilt (D/t) Angle
Mean Horizonta l Speed for Best Ti lt (D,~’t) Ang le (Fig Ba) 4919 ft/sec
Init ial Range (Fig 7a) at the Surface (“' 5° down) 70.4 kyds
Resw. pt Surface Zone Widt h (Fig 2a) 0.5 kyds

Bottom Bounce (For a depth of approxImate ly 3,000 fathoms)

Minimum Useful Inc l ination Angle = Maximum
Refracted Angle of Convergence +3° = .100 (down)

Predicted Datection Range (Fig 7a) 55.3 kyds
Mean Horizontal Speed (Fig Ba) 4865 ft/sec

Near Surface Path Detection

1 2—knot Figure of Merit + Target Strength 215 db
Range (Table 1) 8 kyds
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UNCLASSIFIED
III USE OF GRAPHS FOR PARTICULAR CONDITIONS

• From BT tem perature trace , determ ine and tabulate sound speed at sonar depth
(V 1) and at layer dep th (V2) from Figure 5. Tabulate bottom (V3) from Figure 4.

2. Convergence zone

a, Determine if convergence zone is possible. The differen ce between the
bottom speed (V& and speed at sonar depth (V 1) wil l  give a qualitative
indicat ion 0f conver gence zone exist ence according to the table below .

V3 — V 1 (ft/sec) Convergence Zone Existence

Negative None
0—30 Borderline
>30 Strong

b. To determine angular width and mid point of totall y re fracted rays usable
in convergence zone:

(1) Determine minimum ang le for totall y refracted ray from Figure 6
using sound speed at sonar depth (V 1) and sound speed at layer depth
(‘
~2) (first verte xing speed) . With no layer , the minimum angle is 0° .

(2) Determ Ine maximum ang le for totall y refracted ray from Figure 6 usi ng
sound speed at sonar depth and bottom sound speed (V3) (second ver
tex ing speed) fro m Figure 4. (Bottom sound speed may also be ob ained
from sound speed profile in Figure 1).

(3) Best tilt (D~t ) ang e for convergence zone will be that equipment t ilt
nearest the average of the minimum and maximum ang les.

3. Bottom Bounce

a. Refracted ray angle (to the nearest degree) tangent to the bottom [Item
2 b (2), above] plus 30 determines the minimum useful bottom bounce Ray
ang le.

b. Use the equipment tilt ~~t) angie nearest to the minimum useful bo tan
bounce Ray angl, as computed in Item ill 3o .

4. Near surfac , path detection range

a. Use Table 1

TABLE 1 MEAN SURFAC E PATH DETECTION RANGE (KYDS)
OF A SHALL OW TARGET

FIGUR E OF MERIT PLUS TARGET STRENGTH
LAYER DEPTH — — (ALLOWABLE TWO-WAY LOSS IN OS) 

—
(FEET) 170 175 180 185 190 195 200 205 210 215 220— — — — — — — — — —

0 3 3 4 4 5 5 6 7 8 8 9

50 7 8 10 11 12 14 15 17 19 20 22

100 10 ii 13 16 17 ~9 22 24 26 29 31

400 13 17 19 23 27 30 34 38 41 45 49

UW~~~~~Ø~



CONFIDENTIAL
So~.mD SPEED (FT/SEC)
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SOURCE DEPTH 150 FEET
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CONFIDENTIAL
CORRECTION ( FATH OMS) TO SE ADDE D
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CONFIDENTIAL
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