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This is a second in a series of memoranda dealing with the gathering
.EDJB and reduction of data coliected during "EARS" Cruise I from 28 October to
?Cld 13 December 1966.

USL/ Technical Mem

e |
e

‘553 ~ Programs for analysis of EARS I cruise data require continuous

; range information. Range data gathered is based on skipped projector
pulse time and detonation times of explosive charges fired at various
depths. The acoustic signals used during the several runs fall into
three general cases.r;\\‘

Case 1 - CW pulse only -10 milliseconds, 100 milliseconds, and 1000
milliseconds long; either 1900 Hz and 3800 Hz mixed, or
400 Hz.

Case 2 - Explosive charges only, MK54, MK59-1, MK61-0 or 1 1b TNT \
blocks w/fuses. i

)
.

Case 3 - Both OW Pulses and explosive charges with no projector id
skipped pulse times available.

kange data for case 1 signals are the simplest to calculate. UsinN
the skipped projector pulse time as a reference, the projector to hydro-
phone travel time of the CW signal is measured and multiplied by Cg; where

Cs is the averag: horizontal velocity of sound.

Case 2 signal ranges require additional information for calculation.
Ship's speed taken from ship's log, detonation depth (preset by fuses,

either set or pressure actuated) and observed sink times yvield slant range
from the ship to the explosive charge.
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where OR alant rangro
U li',vtl\ \‘l' \‘I‘L\‘ll“ll i\ll\
t obsaerved aink time
v = ships speed

When the shot is heard throuysh the hull mounted hydrophone, it has
already travelled SR, Travel time is measured from this time to when

it ie received by a hydrophone on the receiving ship. The shot range is
then:

where Ry = shot range
T = travel time

Cg = sound veloclty
SR = slunt range |

Case 3 signals, where no skipped projector pulse times are available,
require both shot and projector range caleulations. Shot range is
determined by the method evplained sbove., Projector range i

e
g

Rp = Ra + (Rap)

where Rsp range from projector to shot. The sign of Rsp 18 positive
when range ia closing, nepative whon ranpe is opening.
& iy ¢ ? 3

Rap is found by taking the time difterence of arrival from the
hull mounted hydrophone and the projector mounted hydrophone. The signuls
from these phones are fed Into separate channels of a Sanborn recorder.
The time difference is read directly from the chart with
when projector recelves the sipnal before the hull does.

Rap = SR+ t .ca

where At time difforence ot arrival
cs= sound veloelty
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Table 1 summarizes all run parameters and figure references for
range vs time plots. Figures 1 through 13 aure the range time plots for
the stations of the EARS I Cruise. Tables . through 14 summarize travel
time and range calculations used in generating the Range time plots.

Al fa wolee € l/:c ﬂ»(/é—rg

Alexander C. Vasiloff
Electronic Engineer (AVCO)
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USL Tech Men

2211-70-67
TABLE 2
STATION | RUN 1
ITEM TIME T/T TCq Rg Rp

bt 2 2346 5.4 8.749 9,052 8,090
b 3 0016 8.3 13. 446 13.7949 12.787
3 4 0046 11.8 19.116 19.419 18.457
I 5 0117 13,4 21.708 22,011 21.049
B 6 0146 15.9 25.758 26,061 25,099
. 7 0216 19.1 30,942 31.245 30.283
3 8 0246 21.9 35.478 35.781 34.819
2 9 0316 24.4 39.528 39.831 38.869
e 10 0346 26.9 43.578 43.881 42.919
E 11 0416 29.7 48.114 48.417 47,455
3 12 0446 32.5 52,650 52,953 51.991
& 13 0516 35.0 56,700 57.003 56,041
- 14 0546 7.7 61.074 61.377 60.415
Q 15 0616 40.5 65.610 65.913 64.951
b Lo 0716 46.7 75.654 75.957 74,995
\ 18 0746 L9 4 80,028 8Q.331 79.369
,% 19 0816 2.7 85.374 85.677 84.715
3 20 0846 54.8 88.776 89.079 88.117
b 21 0916 57,5 93,150 93.453 92,491
3 22 0946 60,1 97.362 97,665 96.703
i 23 1016 62.8 101.736 102.039 101.077
i 24 1046 652 105.624 105.927 104.965
§ 25 1116 67.8 109.836 110.139 109.177
4 2 1147 70.7 114.534 114.837 113.875
1 27 1217 73.3 118.746 119.049 118,070
| Cq = 1.62 Ky/sec Shot 800 f't.

| Sﬁ = .303 Ky Projector 800 ft.

| Rgp= .962 Ky Projector 2885 ft aft of shot

4 . Shot travels 909 ft before detection
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0015
0031
1030
1045
11156
1130
1145
1200
1215
1230
\.v.')o
257
1300

TABLE 3

STATION 1 RUN :

T '.lu

63.4
6% .1
1 5 )
TG,
7.92
6.7
5.0
4L.68
3.0

£sd

RANGE

102.708
T 00. t)O‘)
18,063
j (‘ro ‘/,27
12.830
10.854
9.072
7.582
5.832
4.050
1.296
S
486




B

USL. Tech Memo
111-70=67

BRI,y R, A T T TR Dy

TIME

oy
[

801

834

900

930

1000
1030
1100
1130
1200
1230
1300
1330
1400
1430
1500
1530
1600
1630
1700
1730
1800
1830
1900
1930
1945
1953

e

S RO R

TABLE 4
STATION 3 RUN 1

T’ /T

~
O e

O ~2 D =
e

15.2
18.3
2%k

o)
eh. B

28.8
31.9
351
38.6
4
&4 s O
&5
50.6
53.6

o0, 4
63.1
66,3

72.8

o S N £ 3R LT R IR DI

RANGE

s
3
8.
i i
15.
19.
24,
29,
34.
39,
45«
e
56.
62.
67.
72,
76.
81.
86.
92.
L 5

102

10% .
113
A2
120.

121,

944
240
100
826
876
764
624,
046
668
852
656
678
862
532
068
090
950
gie
832
340
848
328
406
076
936
852
824




TABLE %
STATION 3 RUN 2

ITEM TIME T/T TCq B Rp

1 2102 78.6 127.332 128.205 128,980

3 2201 720.9 114.858 115.731 116.506

4 2231 67.3 109.026 109.899 110.674

5 2301 63.4 102.708 103, 581 104.356

6 2331 59.6 96.552 97.425 98.200
| 7 2401 55,6 90,072 90.945 91.720
| 8 0031 8o % 8/.888 86,761 86.536
f 9 0101 18.6 78.732 79.605 80. 380
i 10 0131 45.2 73,22, 74.097 74.872
t 1 0201 1.7 67.554 68,427 69.202
' 12 0231 38.1 61.722 62,595 63.370
’ 13 0301 34.5 55,890 56.763 57.538

14 0331 30.9 50,058 50.931 51.706
l 15 04,01 27.3 44226 45.099 45.874
| 16 0431 23.8 38.556 39. 429 40.204
| 17 0501 20.5 33.210 34.083 34.858
| 18 0531 1.0 27.540 28.413 290,188
i 19 0601 13.5 21.879 2843 23.518
| 20 0631 10.3 16,686 17.559 18.334
g 21 0701 7.0 11.340 12.213 12.988
! 22 0731 bk 7.128 8.001 8.776
i 23 0755 3.7 5,99/ 6.867 7.642
! -7 756 3.3 5,346 6.219 6,994
f 25 0757 3.5 5.670 6.543 7.318
!
|}
' Cs = 1.62 Ky/sec Shot 2500 ft

SR = .873 Ky Proj 900 ft

Rgp= .775 Pro] 2325 aft of shot

Shot travels 2619 ft before detection

i b30114-0383
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USL Tech Memo
2211=70=67
TABLE 6
STATION 1 RUN 1
TIME T/T RANGE

g 1915 3.0 4.860
: 1945 6.0 9,720
§ 2000 7.5 12.150
3 2033 11.2 18.144
4 2100 13.8 22.356
\ 2130 16.8 27.216
[} 2200 20.3 32.886
E 2230 24.0 38.880
a 2300 27.0 43.740
B 2330 30.9 49.896
i 2400 32.3 52.326
. 0030 35.3 57,186
g 0100 38.3 62.046
é
3
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TIME

1000
1030
1100
1130
1200
1235
1300
1330
1 '.“(\O
1431
1500
1530
1600
1630
1730
1800
1830
1900
1930
2000
2030
2100
2130
2200
2230
2300
2330
2400
0030
0100
0130

TABLE 7

STATION

4 RUN

11:4
132
15.8
18.3
Ay
235
26.0
28.7
3153
338
39,2
41.8
44,8
s
49.7
520
5442
56.4
58.6
60.8
53,0
65.2
67.4
69,6
72.0
73.9

1

RANGE

2.916
3.078
5. 184
8.586
284
468
. 38/,
.596
646
34.020
38.070
42.120
46,494
50.706
54.756
63.504
67.716
72,576
76.950
80.514
84.240
87.804
91.368
94.932
O8. /,QL\
102.060
105.624
109.188
112.752
116.640
119.718
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US1L Tech Memo
2211=70-67

TABLE 8
STATION 4 RUN 2

ITEM T IME T/T 7. Gy Rg Rp
1 0347 Fhe 120,042 121.429 122.019
2 04,02 73.2 118.584 119.971 120. 560
' 3 0432 69.0 111.780 113.167 113,757
‘ & 0502 66.2 107. 244 108.631. 109.221
5 0532 63.0 102.060 103. 447 104.037
. b 0602 61.2 99.144 100,531 101.121
¥ 7 0632 57.1 92.502 93.889 94.479
E 8 0702 54.0 87. 480 88.867 89. 457
™ 9 0732 51.0 82.620 84,.007 84.597
g 10 0802 48.1 77.922 79.309 79.899
f 1" 0832 45.1 73,062 4o 449 75.039
3 12 0902 42.1 68.202 69.589 70.179
| 13 0932 39.5 6©3.990 65.377 65.967
: 14 1002 37.0 59.940 61.327 61.917
k) 15 1032 34.3 55.566 56.953 57,543
- 18 1200 26.2 42444 43.831 Ao 21
A 20 1302 22.1 35.802 37.189 37.779
k- 21 1332 19.84 32,141 33.528 34.118
 § 22 1402 16.40 26,568 27.955 28.545
% 23 1432 14,42 23.360 24747 25.337
24 1502 10.8 17,496 18.883 19.473
1 25 1532 7.9 12.798 14.185 14.775
3 26 1602 5.05 8.181 9.568 10.158
3| 27 1632 2 3.402 4.789 5317
28 1655 7 1.134 2.521 3.1
Cs = 1.62 Ky/sec Shot 4000
SR = 1.387 Ky Proj 900
Rgp= .590 Ky Proj 1771 ft aft of shot

Shot Travels 4160 ft before detection

e e -y s
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Usl
I' I ME
1924
7 4 192313
1943
% 19451
1064
CQ00
3 2015
8 2030
2100
7‘ 0‘! ;“
4 220
_i YR :
3 2231
2 :? <300
3 2333
l 2343
4 2400
; D033
of 0044
\‘
i

i il
TP g

TABLE 9
STATION 4 RUN 3

8.8
Hye
L7 A

20.5
21.8
23,4
;"{". ()

'H{v.\\*

RANGE

4.860

3,726

S S40
9, 390
14.256
19,116
23,328

7 Hl\,‘

33:210
ih, 3o

37.908
43.°740

45,036
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3 TABLE 10
STATION 5 RUN 1
[TEM TIME T/T T.Cq Ry R,
4 200, 2 1 4.374 5.741 3. 12/
3 £ 2017 3,6 5,832 7,199 4.582
by ‘ 2032 L 7.128 8.495 5.878
k- 2 2102 6,05 9,801 11.168 8.541
Q 2117 6,05 10,773 12. 140 9,523
3 11 147 2.6 13.932 15,200 12.682
g 2202 9.4 15,0028 16,595 13,978
f 13 2217 10,6 17.010 18.377 15.760
N 14 2232 1.7 18,95/, 20,321 17.704
- 15 12.8 ‘0 736 22.103 19, 486
i 16 2302 13.8 22.356 23,723 21.106
A 2317 ) 2058 25,5605 20,888
3 18 233: 16.0 25,920 27,287 24.670
# 19 2347 17.0 2'7.540 28,907 26.290
§ 21 0017 19.1 30,942 32,300 29,692
i 0032 20,1 32, 562 33,020 31,312
‘3 23 A1 TAN b iy A 34.. 506 35, ¢& Q7 3 33.2
N o102 22.3 16,126 '7.‘.0; 34.876
! 25 amy 23.5 38, 070 39,437 36,820
26 0132 24.5 39, (00 41.057 38. 440
0147 25,9 41,634 43.001 40,384
28 0202 26,7 43.254 4. 621 42.004
< 29 o217 27.9 45.198 46,505 43.948
| 30 0232 29,0 ..(» ago 48.347 45.730
| 31 0247 20,0 AL 4050 49,805 47.188
{ 3. 0302 31.0 50,220 51.6887 48,970
| 33 0332 33.0 53, 460 54.827 52,210
‘ 34 0402 35, 1 b6, 862 58, 220 55,612
34 0432 37.1 60.102 01,409 58.85
36 0502 39.3 03,606 05,033 6R2.416
5 3"/ 053 AT S 67.230 OR, 597 65,930
. 38 0600 433 70.146 71.513 68, 806
35 0632 400 T4, 520 75.887 73.270
g 40 0702 48,1 77.922 79,289 76,672
, 4 0732 50,4 81,648 83,014 20, 308
3 0802 5.0 85.212 R6., 579 83.962
| A 0838 55,5 20,910 91,0 48, 660
45 090, 57,3 ws..q 6 a,. mx 91.576
1 4,6 093, 59,6 O, Bk 97,919 95, 302
! 1002 61.8 100,116 101,483 O], 8GO
48 1032 64,2 104,004 105, 371 102,754,
49 1102 OO, 3 107, 406 108,773 100,150

|
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FABLE 10 (continued)

18 40} 70.8
) 1 302 15
) 1402 Q.8
33 1500 13,0
A 1547 87.1
39 170: 92.1
5 1 80. Q6,0
1902 100, 0
2 ~00x% 105 4
W 2102 110.56
(\k‘ l‘-“‘\a. 1 I\.'
61 2302 120.6
0. QOO 12545
03 002 [
6 0200 136, 3
65 0302 1412
OO \‘..0.‘ .~.".-»
67 OH0R 54 0
68 0602 1656, 0
oY 0702 160.8
70 0202 165, 5
e 0847 o8, 8
T2 AT 169, 8
Cg = 1,62 Ky/sec

SR = 1,307 Ky
Rq 2.617Ky

T:Cq Re

114,696 116,063

121.824 123,191
129,276 130.643
| *').‘)]\‘t 13 ..\‘{'\
1471 <102 142 469
149.202 1505565
16%, 6520 1956, 880
162,972 164339
170.748 172115
179.010 180. 377
187.434 188,801
196. 372 196,739
203. 310 204 .677
213,192 214.559
220,806 222.173
Q28,44 230,111
237.168 238.53%
244,620 245.987
252.720 254,087
260, 496 261,863
268,110 209, 47

73 456 274,823
276.07¢ 276.443

Shot 4000 feet
Proj 4000 feet
Proj 7851 £t behind s
Shot travels 4100 f{'t

-

219, 550
.‘.":. . -‘.\)

235.918
243.370
e )

251 .470
259,246
200,800

A 206

KLt

TR 38
273.820

h\‘t
bet'ore detection
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22117067

ITEM TIME
1 1708
2 1720
3 1745
4 1800
5 1815
6 1230
7 1245
8 1900
9 1915
10 1930
" 1945
12 2000
Cg = 1.62 Ky/sec
SR = .031 Ky

Rsp = .121 Ky

e S I T s g MR b T R S e

prm———— TR R

TABLE 11

STATION 6 RUN 1

/T

O W w— —
VOOOVUNO

Y15
14.0
16.0
18.1
20.4
22.3

;
.0

1.620
1.944
6.318
9.720
12.960
16.038
18.630
22,680
25.920
29.322
33.048
36.126

Shot. 60 ft
Proj 60 ft

Ry

1.651
1.975
6.349
9.751
12.991
16.069
18.661
22.711
25.951
29.353
33.079
36.157

fp

1.530
1.854
6,228
9.630
12.870
15.948
18.540
22.590
25.830
29,232
32.958
36.036

Project 364 ft aft of shot
Shot. travels 93 ft before detection

o A TGN, o T o DY e TR Y
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USL Tech Memo

2211=70=07
TABLE 12
STATION 6 RUN 2

[TEM TIME T/T T/cs Rg

1 2330 19.4 31.428 31.459

. 2340 77 28.674 28.705
] 4 2350 16.4 26,568 26.599
3 5 2355 15.8 25.596 25.627

6 0000 14.8 23,976 24.007
L 7 0005 153 23,004 23.035
4 8 0010 1354 21.708 21.739

9 0015 12.6 20.412 20.443
& 10 0020 1.6 18.792 18.823
” 1 0025 1.2 18.144 18.175
1 12 0030 10.4 16.848 16.879
1 13 0035 9.6 15,552 15.583

14 0040 9.2 14.904 14.935

15 0045 B.2 13.284 13.315

16 0050 Wil 11.988 12.019

18 0056 6.6 10,692 10.723
| 19 0100 6.1 9,882 9.913
3 20 0105 5.2 8.424 8.455
3 21 0110 4.5 7.290 7.321
; 22 0115 3.9 6.318 6.349

23 0120 . T 5,346 5.377

24 0125 2.9 4 .698 4.729

25 0130 2.7 4.374 4.405

Cg = 1.62 Shot 60 ft

SR = .031 Shots only

Shot travels 93 ft before detection

o saeg Sy grerr— s T L A T A IS O O < W S v - - - - v —— l




TABLE 13
STATION 7 RUN 1

[TEM TIME T/T T.Gy Ry Rp
i 1 0309 .3 . 486 .839 .705
2 2 0316 1.05 1.701 2.054 1,920

3 0336 4R 6.804 7.157 7.023

4 0351 6.8 11.016 11.369 11.235

5 0401 8.4 13.608 13.961 13.827
E 6 0416 11.0 17.820 18.172 18.039
¢ 7 0431 13.6 22,082 22.385 22.251
) 8 0446 16.2 26.244 26.597 26.463
1 9 0501 18.75 30,375 30.728 30.594
&) 10 0521 22.1 35,802 36.155 36.021
3 12 0546 26,29 42.590 42.943 42.809
- 13 0601 R9.9 49.438 48.791 48.657
b 14 0616 313 50,706 51.059 50.925
3 08 0631 33.8 54.756 55.109 3975
{ 16 0651 37.4 60. 588 60.941 60.807
4 17 0701 39.0 63,180 63.533 63.399
g 18 0716 415 67.230 67.583 67.449
|

Cq = 1.62 ky/sec Shot 200 feet

SR = .3527 ky Proj 200 feet

Rsp = .1333 ky Proj 400 ft aft of shot

Shot travels 1058 feet before detection
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USL Tech Memo

2211=70=67
1 TABLE 14
| STATION 7 RUN 2
2 ITEM TIME T/T Cg.T Rg R,
| 1 1231 W18 T7.436 77.789  77.922
% 2 1301 43.5 70.470 70.823 70,956
2 3 1331 39.4 63.828 64,181 64,.314
3 4 1401 35.3 57.186 57.539 57,672
1 5 1436 30.4 49.248 49.601 49.734
¥ 1530 2.4 36.288
2 1600 18.4 29.808
& 1630 14.2 23,004
g 1700 9.4 15.228
: 1730 4 7.290
§ 1800 .8 1.296
Ag
3 Cg = 1.62 ky/sec Shot 200 feet

oR = (35_7 ky Proj 200 feet

Rgp= 1333 ky Proj 400 ft aft of shot

¥ Shot travels 1058 feet before detection




