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Abstract

A Study of Acoustic Communication and

Remote control system

(Phase II. A products and field test of the Acoustic Release/
Pinger system)

The objective of this study is that the production and field

test of Acoustic Release/Pinger system to development at the KORDI in-

strumentation Laboratory.

This paper will be briefly discribed to the system of designe,
operating and function because the principal and explanatory diagram
introduced in the phase I report on 1985.

. Phase I ('85) were designed and developed a electronics circuit
of Acoustic/Pinger system but phase II ('86) has been designed and
constructed a complete Acoustic release system.

This system basically consist of a underwater unit and a Deck co-
mmand control unit.

During this study two pair of Acoustic release units and Deck control
units were designed, constructed, and are called Model K-10 (Acoustic

release unit) and Model K-11 (Deck command control unit.)

The great importance of these study that was improved to
made a suitable equipments for our country situation and increase
in the stabillities, reliablities for the electrical and mechanical fun-

ctions for the user.

1) Considerable reduction in the size and cost of K-10, K-11 unit,
as well as improvement of their reliability, is presently under
way.

2) All the command signal can be mointors and digital display on
the Model K-11 front pannel.



3) Electronics and mechanical components of K-10, K-11 uses of
domestic materials over 95%.

4) The temperature conditioning test was under -10°C continuous 72
hours and the result is satisfied.

5) Pressure test of the Model K-10 was under 3,000 PSI (water depth.
about 2,100m) by the Benthos pressure test chamber.

But still remained difficult problems of the development for the

Acoustic transducer and that is need to continuous study subject.
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1. System & i

1) Acoustic Release Unit(Model K —10)
1). 1 Introduction
Model K —10 Acoustic release unit(under water unit) 2} Model K—11
Deck command control unit(shipboard unit) & & FHZEEAR Qo BARE&IE
d BT FAT Ko SEES%E (Acoustic release system) 2.4 KHioll B
B BiEel v B BHKE AT BSelt, e BFEEE K
Tol &2 YEY B casefol] oA lom kA #MHIQl 1F®)
ab case ShEfoll A o] Fof At o] Al RBUARE AT SIBRNF KB A
H Y& case AfRS] BEM] oot BB FE Rigel ol27] 7A R
E4® ok, Fig.8,9, 10, 11(%&)2 Acoustic release o] transducer 9] 3 #4r %

il

X
T

release mechanism 2] &t Bl ok, o] ¥ #U4E% pressure case = (fig 12 3%
Az)E WEF7T AT B BEHEEZ 3000PSICKEE 2000m #HE) ol A A
o BhAYES Yoz w3,

o] Unit & {95 ko2 ¥ Transducer & ZA 2 =loJ gl (phote, 1

rufry

32)

Command {£%%+ Interrogate &} Reply o F kg (9KHz, 11KHz) 2 = o]
Ao BTE BRA HMAQ BfES Case Fifol #%d wEHME 353k
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Table 1 Specification of Model K-10

7}) Electrical Specification

° Transponder
Interrogate Frequency : 9.0 KHz or 11 KHz
Interrogate Pulse with: 5.0 ms minimum
1.0 sec maximum
Power : Alkaline
22.5 V
125 V

° Command Receiver

Frequency Range : 9.3 KHz-10.7 KHz

Command
a) Release/Timed pinger

28/1%2

b) Disable /Timed pinger
SAN #Hl4 A1zl Disable A1 5 e & 2 FHAIEE 162
ot w1z iAoz HHAl
c) Enable
FA5- sl2 A

° Tilt switch

Tilt switch = under water unit 7} oA 2o 2 HE 45 1 oA
02 7] %o]x S u detect 5o timed pinger & 16% =+ 32%7F WARgc),
1}) Mechanical Specifiaction
° 27| W 2 (Model K-10)  EG & G (Model 723)
Over all length : 96 cm 110 cm
Housing length : 53 cm 70 cm
Housing diameter : 14,5cm 20 cm

14



° Weight

Air : 27 Kg 31.8Kg
in water : 17 Kg 8.5Kg
° Depth Rating : 2,100 m 6000 m -
° Rerease load
Stanard : 500 Kg 1100Kg
Option : Kg 4500Kg

7}) Enable/Disable & 135 F/#8
Enable /Disable A1 3.+ Shipboard unitol| 4] 45 2.2 {8 3l command f5%5% 2]
dhtol™ enable-S 79 BRI S EILAI7IE & HEE-E opendt
tRAgol = disable & olo} K2 [IEEo] fFE)& =22 FA5k+E (stand by)
seigE uld Al st E5tolth ukek disabled] 4% WHAEHT 5= o
2 AlZol K3 EECIY WEHIS X 9= olwle) BiHEEE KdmAZ A
A et

Jra

[of
i

1}) Timed Pinger

iE
E!%‘
ol
ol
b
rlr
Ji=i|
=
i
2
o)

Timed pinger 2} under water unit-§ %ol
v B MRS Ashe] mE ol ohe $EAue] (RS MRS
7l A% AzE AT |

t}) Release
Shipboard command control o] {&3}e§ release 9] w43 vrow] Jkrh#E
= 2 Aol k3t BRAS RS Ml oz vl BEM B

Bel g AR, o] A4S B47% 1% under water unit & EHEITH Al
524 pulse & 1ol 24 oF 3027 WA
2}) Power (BJF)
oln] ol F& wiel o] RE A, #MA fEBS A &l K
3ty o] Folxm 9lom EiES MRS DC22V ot DCI2V 2 sojgleh, =2

15



B RPolAe Aol EEF o2 40| 71 lithium battery & I &
HARY BEo|A = mercury ¥+ alkaline battery S f#f33lc},
u}) Command fZ3%

Command = shipboard unit &} under water unit 9}2] ek<-3 A F 9] &
&oldh. & F vl Abolo A o] Fojxm Y& i%%?iiﬁiiﬁ E.D.
M(Frequency Division Multiplex) 55X o] = =N o —Eq HA& BFRABKE
ol FL 2 FolA MES ERE BESI shie] word 2 A HEFE)
of TAHLE o] T #Rsle Zolvh, Wt o] command Rzl what
T ojd fTR7E Aol 2 RS RS BRo 2 BE s& A
olt},

2). Deck Command Control Unit(Model K—11)
2).1 Introduction
Deck command control unit(Model K—11)2 ¥l &3 acoustic
release unit 2}¢] command signal g &%{£% 4 9] shipboard unit o]t}
( photo.2 K—11 #=) |
o] Unit ¢] &{g 8%+ command ¢} interrogation &} 57}z R =]oigl
ot K—112 o]2i & A3 & FIA3sted distance 2 slant & Higs}ted o] unit+
3.7} Encoder /Amplifier9} Range/Bearing #iij5¢ % transducer 2 E4E 4+ 9l
o
th-&-2 Model K—11¢] specification o]},
- Weight . Skg
- Demension © 39emX38cmX 12em
Command codes : Four Digital thumb wheel sw 2 command & A &g
+ Ue

- Transponder Interrogation Frequency .| 9KHz or 11KHz

16



Photo. 2 Model K-11 Deck command control unit(A) and (B)
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7}) Encoder/Amplifier

Encoder /Amplifier = Shipboard unitoll 4] ZEfFsle 2E BE Bk W,
siEgheh, o] Bk BRSNS Crystal FiR O 2 of2ighA| 2 viro] oL o=
Al RS BEgE oA 9 <Al 182 Impedance matching 52 745 7
A Y8 command?] E5EE EE o] transducer & skl Aol B4 ok

1}) Range/Bearing measuring
Shipboard unit 9] transducer & B30l AT EE FFAvINA %
EZA] BEEERS o) o EA{EHE shipboard unit 7} SE{E3ste] Fi el
turn— around time S & 3}o] FE@E % S digital display sic}, (-5
fig.13, 143 =)
t}) Transducer % Hydrophone

# Unit o] = command & 3&{£3}+ transducer 9o} %o 2 H§ AL E

o

1+-& 4~ 9l hydrophone o] gleh, o]m] FiyIrellA FRISAR I B EE
Fige F7HA #EeSs HE2 SEEstel SIS o714 transducer =
2] @AM abEol A & BHRAQ KA HFE acoustic energy 2 wpr
i oA L energy & kol #EHyo 2 FHHSE ¥ shw hydrophone &
kol A BT WEEE BB BRMQ BRE virel B 2 Hrase %
fE4kie= whEo] F& Zolth (photo.3,43=)

—Y“—l'

18
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Photo,3 Acoustic Transducer

Photo.4 Hydrophone
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1. System of &

1) Acoustic Release (Model K —10)
1.1 B B&
B BB A WA f& - BIEECl #&#E S o] 9l Model 3670 Pressure
chamber ¢} Model 1955 Pressure control center(Benthos jit) 2 3lgl o
Table.20l ¥ %o &k 18,000PSI (JKEE 2F12, 168m #1%) o} BH < MET 4 9l
t}, (photo.5 6% %)

TR 289 K—102 3000PSI(K¥R2100m #HE) 71A]  HEES shlom
Table.33} fig. 1,2 HHro) 455Holch, 28 25 w2elAl Bik o Aol o % &

e
gol gl

Table 3 Pressure test of Acoustic release unit case #1, #2

Al &) 4] 7} A
A& qke (PSI) o] al
case {1 case #2

250 10+ ol Al glo

500 10¢ 10% oAl 9le
1,000 30~ 30 o] A glo

1, 500 30+ 4 X7} oA gle
2,000 1747} 18,547 | o)ar glo
3,000 1547} P2 S0 EA SN IR PARE SR

20



Table 2 SPECIFICATIONS of Benthos pressure test chamber
PRESSURE CHAMBER

Outside Dimensions : 16 inches O.D. by-1/4 inches high.

Material : High strength steel, essentially the
same as AISI-SAE #5145.

Rated Tensile St- : 105,000 psi.

rength

Internal Dimensions : Tapered, 9.4 inches by 27 inches

long, 44-3/8 inches overall length.

Weight of Chamber : Approximately 1850 pounds.
(empty)

Weight of Closure : 240 pounds.
Cover

PRESSURE CONTROL CENTER

Dimensions : 43 inches long by 12-1/2 inches deep
by 19 inches long.
Material ¢ Steel.

EQUIPMENT SUPPLIED

PRESSURE TEST CHAMBER

Chamber with stand,

Closure cober,

Center plug,

Tightening pins (3/4 inch by 6 inches),

Collar and gland with PVC plug (installed in inlet port).

Documentation . IM 3670
Certificate of Conformance

21




PRESSURE CONTROL CENTER.

Control Center,

Collar and gland (attached to mounting hole),
Copper tubing 10 feet x 3/8 inch

High pressure tubing 10 feet long,

Muffler,

1/2-inch NPT nipple with coupling.

Documentation . IM 3670, 1955
Certificate of Conformance

OTHER EQUIPMENT NEEDED

Compressed Air : 20 cubic feet of free air per minute
at 100 psi
Connection for Air : To join 3/8-inch NPT (male) fitting.
Low Pressure for :  City water, if available, or reservoir
Water Supply :  with capacity of several gallons,
located on level with bottom of ch-
amber.
Connection for Wa- : To join 3/8 inch NPT (male) fitting.
ter
Rust Inhibitor : 1.5 pounds for full chamber
(sodium nitrite).
Tubing Bender :  Imperial Eastman, Co.,
Model 364-FH.
* Air Exhaust :  To join 1/2-inch NPT (male) fitting
* Additionai High : 1/4-inch O.D., 304 stainless
Pressure Line 0.083-inch L.D.)
* Connector for : Autoclave Engineers/Cone Co.
Hign Pressure Line: #60F4433
* Threading Tool : A.E. COne Co. #402A (lefthand).
* Additional Water : 3/8 inch O.D. copper tubing.
Drain Line

* Fittings for Water : Stand low pressure copper tubing
fittings.

DO NOT INSTALL A SHUT-OFF
VALVE IN THIS LINE.

22



1).2 #ae BB

(1) Model K—10 Under water unit
K—10 under water unit+ photo, 49} 7}o] of2]&2] PCB & 145
o zpAgE 2ok fig 15,167 Table. 4, 5(HF-23%
B Tl Aduolth thed K108 F88 $¥o )
Fehsieh, (fig, 17.18 Hagz)
7}) Command Signal detector

fig.3-¢ Command f2%%9] #HEEolch, o] EEE ChlolA Chs7bA e
o A EEET 224 OER 1 AFL A
QEG & Giitoh AHEE ] T

7} A¢] Zr}, Tableg &

[f—3}t}h, 7 system & 7]& maker
b5l = 2 BIYES)Sl 7] wlF-o] command frequency

EG&G jite] Model 7233} KORDI 9] K—102
command frequency ] H#tFE ol fig 4 o] EFol+] input 3 command 4]
3o 3k Hfy Level o] mokojr},

1}) Command transmitte circuit

channel 0~77}2] ¢} memory B HHZBAE £& 0.65%20]9 o] A3F
command board of EiEZEI T}, o] F 4ffe] code 7} EEEl o fig5e} Fo] s}
o] A3 7 EEKE BEHT) oF £ fig 5oll4] release o] assign o] (02452}

m 02459 4fE2] input-& U,~U, gateol B#k=lo] command 2 =< 7
ol o},

T

1_.

23



‘\\ 808453

LN poaroRa conpaNY
. rox80R0, Mass. .7
h u.sa

Fig. 1 Graphic of #1 pressure test
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Table.6 Comparision of command frequency between EG & G

and KORDI
Ch Maker(EG & G) KORDI Remark
1. 9292 Hz 9288 Hz 4Hz
2. 9494 Hz 9493 Hz 1Hz
3. 9705 Hz 9707 Hz 2Hz
4, 9894 Hz 9900 Hz 6Hz
5. 10091 Hz 10100 Hz 9Hz
6. 10296 Hz 10308 Hz 12Hz
7. 10509 Hz 10524 Hz 15Hz
8. 10693 Hz 10714 Hz 21Hz
—®
0z g
Q3
€3 1,
C4
Q4 j
C4
I 17

o

Fig. 3 Command detector circuit
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Fig. 4 Waveform of command detect/input output
(o]

— X! RELASE
| [ L. ReLase macHaisM
2

. X2 ENABLE
3
4 L4
5 )——— | X3 DISABLE
6
7 r————o X4 oo
0245 - RELEASE COMMAND
1367~ ENABLE " "

Fig. 5 Function of command circuit

27



t}) Power/Release firing Circuit

o] #:ffio) ~}A EEF IS gy bolA 2538 command fE3E0l &5t
BE, BT HAD HAS AA pEmel o2 vpH e ot el ol
Ak 2o ¥ Bl £04402 2 3¢ fuissF stedlelth 71E
o AETL release i BMES ME2 233 Y= B Avle w2 AHDC
12V)< release A] 7= Eotut HEELZ vho] timer o K3t o 50% &
oF 2AAA T} BHAAA w28 SWE F535}o] release mechanismg trip
A7tk fig. 6& release firing block diagrame]= fig. 72 DC-DC
converter 5 9] Agko] release firing & A17]7] 3t} CT ol FrEH = R
o aw)e w9 HARAE JEhd Roldh, o EEelA FTESA %e
B0l =, ME{SBEEFolA] JEEE EiiE DC 10V ol DCI2V 7H3] o 0, 4uA )=
release o] command A1 3 & W3 FrEo| Alztslel EEr EHALE 7+ DC
10V o] A= <F180mA, DC 12V ol A& <F 220mA 7} e ot

TIMER DELAY TIMER RELAY
(1 MIN) (3 SEC) (2 SEC) DRIVE
POWER
DC—I2 RELAY
0sc DC-DC %
(20 KHZ) conv | “ ™
o= cT
osc
CONTROL

Fig. 6 Release firing block diagram
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15 sEC 16.48 gv‘ _‘1 m M:;D: o
AN
38 " ? m 63 Vv
20 SEC 1. WJ |
28 82C 16.37 " ——w -~\ m es v
O
408eC 16.38 " ) ﬁ ﬁ | 130V
J
850 SEC . 18.38 N F m isov
.

osc

Fig. 7 Relation of time waveform and output valtage of DC-DC
convertor
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(2) Model K—11 Shipboard unit
fig, 21(%&)<& K-—11 Shipboard unit 2} front pannel 2 oko|c}, M

EiFES AC 110V =+ DC 24V H&o|t}, K—112 Photo 2 o4 M uje}
7+o] shipboard unit $} transducer % hydrophone ¢ 2 # o] 3l ch.

Transducer &} hydrophone & <k gm o] AlZ#H o|Eo] dAE o] dor
transducer = E{Ef) o 2 hydrophone & Z{E2Fo 2 S 4l daxlo] 9]
t}.  transducer &} hydrophone & k#ZE <t 3m o] A Zlolo] EiEst Aol &L
K—11 unit o} ol 7ghc},

t}&¢ K—1137 transducer % hydrophone 3}¢] #HiEHkol o}

Transducer & Hydrophone

Connector No, K-—11 Connector ] It
T1 to K—11 T1 BNC
H1 to K—11 H1 BNC
H2 to K—11 H2 BNC
H3 to K—11 H3 BNC

(1) Power Ao & 17 ; AC 115V =+ DC 24V H K HHEEHL BER ¥
100W o] stand by Kroll:= #10W o]},

(2) K—11¢] front pannel ] mode SW & stand by = %

(3) Power SW on

L_

(4) Command transmission ; command ¢] thumbwheel SW Z 4f§<] -
command A5 RiE}, mode £ pinger(S;)o ¥-F pinger push botton
(S1) & &

(5) Release transmission ; Thumbwheel SW £ release command sx}&
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d g},

Mode & release(S,)ol| =1 release botton(S,)& &t} o} botton-& F+&
% of 135ol release 7} Hv] £ $EAv]2 e release HHR2I} 12

of 294 o 30 Fob WATE e K-11¢ Falol BET 4 ok BE
‘release botton & AE 3 A R AH #Eo] QS A+ BB mode SW
£ stand by 2 %23z thumbwheel SW & 3R] S+ £AZ vlyF &
5ol Tt

(6) Interrogation transmission(Range/Bearing); mode SW & pinger(S,) ]|
o}, time select SW 5 Kifo] E& RolAE £A7F A& Foz ¥ K
ol e FollAE A7 E Foz FRES d3A BEZ F U o] A
%ol fkate] K—11 front pannel Atho] 4Z7bu]ste) flE o MBI o412
£RS o =Y +24u7) BB L2 H 9% (Bow) EE % (Stern) 9]
& vl RRECl dth

(3) Air acoustic test

K—11 front pannel 3}tlo] BNC connector 7} gl on] o] 7-& Z= 4 Hol
A speaker & i sl7]93 FW A wWFoleh ° WFE AE o 2ol
4 ol 4] K—105 K—117b¢] acoustic test & o},

(1) 8Q ¢} tweeter speaker & S - Pl Fol| sE#E3IC}

(2) Thumbwheel SW 2 command code & #i&3lc},

HY

(3) Mode £ test 3l 7} sl= Zo 2 F&vf, (Pinger =+ Release)

(4) FBE BB SW S test 3z} s oz Fir)

(5) Speaker o} K—102} transponder & <F 30cm 7} PEEES Fr},

(6) Mode 7} pinger & 7% S1 push botton & = 3 release & 7 $-oll &=

S2% w7 K—109 BifE ikEES Check o,
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EIE R R S

A HEE FEHE AR BE BREMERAA B, Ay ZRGEE &
F Qe 712475 154 EFEE &R o B (85) 2xA=('86) MMy I
& BET BER FANMESId ER, BF, BEN B iz AA B
o o +FAYE BY R AAAL ZRES BF HRRETEE Aol £
Higel ik, z2iv 44 HREE PSS 2T 8UE 2 BEBRES Test &
Bores geERov BBEHS T 5 ddch

—RBJIEH-L 3000PSICKEE #2100m #HE) A KB, Bl RIFT #EA
.,

—Hydrophone & E#88{{F3}o] slant range = FIRS] A7 +80°7Hx] HE
s gk,

= BFHRE F BRI e BEL S
—RERE-S -10°Colstoll A 7285R LIE EERS AR ERH Ftkel sMbrt
gl
—Release firing$ B3 BiE-S DC—~DC Converter ol {k3lo] = B2 n}F
= HRez siich
—BiA el R B X E oA o AT B Yo F—3 8
feo 2 BMBmE ot Wl AA ®fke] wHgstol
22t obA = F | B%(Fl b EEF Transducer o A 2 A2 %

B AR oz ALAQ A7 Eke nideh, H\RshAd, £ A7)
L5t HBEBS TRIA X3k skt Fo] A g ATA%
2 ERce] BES uieto 2 Bl BHS Eot olutd fEMe] H3ide A
Fo = B FRESTHAA da AAE 2A A

N
\l
rulo
Ju
S

rlo
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EG & G Sea Link, 1981. Acoustic Command Release System.
Model 701, Model 301, Model 702 Instruction

Manual 2818 Towerview Rd. Herndon, Verginia

22071.
Z O & F 1986 BmE AT kh@E 2 flEcladd g
(Phase ], Production of the Acoustic Release and
Range/Bearing measuring equipment)
3R BSPE00076-108-7
Benthos Under Water Technology, 1984.

Press are testing system. Model # 3670 & # 1955 Instruction
manual North Falmouth, Massachusettes 02556. U.S.A.
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Table 4 Configuration of Underwater unit Power Amplifier &
Pre AMP (Model K-10 )

* Pin configuration (Board 1)

. 1. Blank a. Sensor signal input
2. Collector output b. Collector output
3. C.

>Ground S Ground
4. d.
5. Base input e. Base input
6. Base input f. Base input
7. Ground g. Ground
8. Collector h. Collector output
9. Pre AMP. output i. Blank
10. Blank jo +12V

* Hardlimitter & Power AMP2 driver. (Board 2)

1. Blank a. +12V

2. Blank b. TR input .

3. (9KHz or 11KHz)signal input c. Pre. AMP. input

4. Ground d. Ground

5. +12 e. +12

6. Blank f. Hardlimitter output
7. Blank g. +20V

8. Power driver output h. blank

9. Ground i. Ground

10. Blank j. Power driver output

* Transponder & OSC (Board 3)

1. Pinger (9 KHz) a. +12V

2. Pinger (11 KHz) b.

3. OSC output (9 or 11 KHz) c.} Tile S/W

4. Gate input d. Release input
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5.
6.

7
8

9.
10.

Selector common
Q1 output

' } Release S/W

Q1! Gate output
TR output

* Command (Board 4)

._.
e

PN PN

Blank
letter 2
letter 3
Extermal
5/8 (threshold output) in

—>o~

Timed pinger output
5/8 threshold Reset out
letter 6

letter 5

Blank

* Memory (Board 5)

._.
e

I U o o

5/8 threshold Reset
Q0 memory output

Q1 "

Q2 "

Qs "

Q4 "

Q5 "

Qs "

Q7 "

5/8 threshold output

38

PR om0

——e
.

S® 0 a0 o

[
»

[,
.

Hardlimitter input

Disable input

Timed pinger input

Remote Trigger input

Enable input

. Ground

+12V
letter 1

. letter 0
. Release output
. Enable output

Disable output

Ground

. letter 4

letter 7

. Ground

. +12V
. Q6 memory input

Q7 "
Q "
QG "
Q6 "

. Qo "
. Q2 "

Q3 n

Ground



* Signal detector (Board 6, Board 7)

1. +12V a. +12v

2. b. Ground

3 c. Signal input (pre AMP)
4. % Blank d. Channel ( g/) output
5. e. Channel (2,5) "

6. f. Channel (3,8) "

7. Channel ( .; ) output | g. Blank

8. h.

9. } Blank i. } Ground

10. j.

* Release Charge Circuit (Board 8)

. +12V
. Blank

1. +12V a

2. b

3 }Blank c. Relay on Signal output
4. 150V output (+) d. 150V (+)

5. Blank e. Blank
6. 150 V f. 150V (-)
7 4
8 h.
9

. } Blank } Blank
. Trigger in (Release) i.
10. Ground jo Ground
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Table 5 Conifigueration of Deck

. B

( Model K-11)

1. Control board Pl
+

2. Transmitter S2-C

10.

._.
e

© ©° N o o os

© L NP AW

A

Pinger S1-C
Frequency input

Frequency input
} Ground

Frequency output
Reset output

Ground

2. Frequency timing control

+

B

A output
B output
C output

} Blank

Communication High
Communication Reset
Communication Ground

Ground

3. Letter encorder P3

+

B
Blank
A4
Al
C2

40

command control unit

a. Blank

4

u e
[y

—
.

—
.

@ o oa 0

PR om0 o g op

g &0 TP

Frequency generator control
output

Timing cont. G output
BCD, Transmitter trigger
G. output

Timing control reset
Transmitter ON S/W

I output

Sms output

. Blank

3M output
83ms output
0.174s output
Blank

D output
Blank

Blank

. Blank

Blank
Blank

+

B
A control
B control
B4
A2



10.
11.

12.
13.

._.
e

,..
&

L X N>

W 00 N O U b W N
PN S -

© X NS,k

Bi
Reset
C4

B1

D1
D4

Blank
Ground

4. Frequency generator P4

+

B

D1

D2

D4

Blank

G

I

Blank

3MHz input
Ground

Preamlifier Pa

(1)

+

B

X axis input

Blank

Y axis input
Blank
Z axis input

Ground

41

=
.

5 o

D2
C1

. C control

i. D control

8 oF

TR om0 oA T e

— e
. -

R om oA

—
.

. D2
. D4

Blank
Dl
BCD output

+

B

. C1 Control output
. Blank

. Frequency output
. Blank

Blank

. Blank
. Blank

Blank
Ground

Blank

. X axis output

Y axis output

. Z axis output
. Blank

Blank
Blank



...
e

—_
e

W 00 =~ O N b W N e
D O -

I S A ol o

(2) Detector Pb

+

B

Y output
X output
Z output

Ground

i

PR ™0 a0 g op

Blank

Blank

(3) Range and Bearing measurement Pc

+

B

z

Y  input

X

Stern direction
Bow direction

Right direction
Left direction

Clock pulse 3

Ground

42

[y
.

—

0 0O B0 T

. Sms input

. Blank

. Bearing 46° sensing input
. Reset

. Blank

Bearing output

. Clock pulse 1
. Clock pulse 2

Transmitte

. Range output



._.
e

WO 0 3 O U b W N =
DN -

10.

. B

© X2 NS DN -

(4) Bearing counter

+

46° Sensing output

Bearing input

Ground

Blank
Blank

Ground

(5) Range counter

+

B

Blank

G

Range input
Ground

Blank

Ground

Pe

Pd

F® om0 a0 T op

—e
1

—
]

@ ome oo g op

i. Counter Reset

Blank

. Counter Reset

Blank

. (Blank

jo Blank

(6) Clock pulse generator Pf

B+

Blank

IMHZ output
Blank

625 KHz output
Blank

750 Hz output

2 Ground

43
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.

F®@ om0 a0 g op

[

Blank



Terminal of K-11 unit

(1) Ground
(2) Power Tr. Base input
(3) Power Tr. Base input

(4) +24V

(5) Transducer output cont.

(6) Speaker output cont.
(7) Speaker output

(8) +12V

(9) Ground

(10) Range & Bearing Reset

11) Transmitter Reset

(17) C1
(18) B4
(19) B2
(20) B1

44

(21) A4

(22) A2

(23) Al

(24) Transmitter ON S/W

(25) Pinger S1 center

(26) Transmitter 82 center

(27) 9KHz, 11KHz selector center
(28) Manual, Auto selector center
(29) Pinger ON S/W

(30) 28

(31) 4S

(32) 8S

(33) 16S

(34) 328

(35) 64S

(36) Stern direction

(37) Bow direction

(38) Rignt direction

(39) Left direaction

(40) Blank



Photo. 5 Benthos Model 1955 contfol center

Photo. 6 Test of pressure case (Model K-10)
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e

P2
Photo. 7 Model K-10 P1, P2
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P4

Photo. 8 Model K-10 P3, P4
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Photo. 9 Model K-10 PS5, P6
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Photo. 10 Model K-10 P7, P8
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Model K-10 PCB Socket

1

Photo.
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Photo. 12 Model K-11 P1, P2
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Photo. 13 Model K-11 P3. P4
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Model K-11 PCB Socket (A)
Photo.14 Model K-11 P5 and Model K-11 PCB Socket (A)
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Photo. 15 Model K-11 PCB Socket (B)

54

3

A1 A8 55 45 85 45008

4% 3%

=‘\ i
)
i

o

W




gciasas
P 18620

11 Pa, Pb

16  Model K

Photo
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Pd
Photo.17 Model K-11 Pc, Pd
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/ Photo.18 Model K-11 Pe, Pf
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4 ) 8
/ / / | Release part
T I ! 14

]
pagil

Transducer

fig. 15 Interconnection Diagram K-10 Under water unit
(Table4 =%r%)

A B
Pi = 1
power | P2 = 2
P3 = = 3
AMP P . i
P5 === m———t
)
Trans- -
former | Terminal |
1 40

Fig. 16 Interconnection Dlagram K-11 Deck command unit
(Table 5 == )
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Fig. 17 Block diagram of acoustic release unit (Model K-10)
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RECEIVE ALL UNDER WATER

= SIGNAL DETECT AND DECODER
(W - TRANSPONDER
S
\
L
N\
DETERMINE NO DO NOT ANY
LEGITIMATE COMMAND
0k NoT ACTIVATE
YES
DECODER
PROVIDE NEXT STEP
BY COMMAND ASSIGNED
IF
{ b
RELEASE TIMED PINGER DISABLE
COMMAND COMMAND COMMAND
CARRY OUT AFTER CARRY OUT AFTER CARRY OUT
MECHANTCAL gIMME?OPINGER DISABLE COMMAND
END TO REPLY SEND TO REPLY
FUNCTION SIG DEPEND ON IN| |SIG 1 PULS/SEC
TRRO GATE SIGNAL
INTERVAL
AFTER CARRY OUT
SEND TO REPLY
SIGNAL TWICE
PULS/SEC

Fig. 18

Flow chart of

acoustic release system function
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BEARING

o DISTANCE
o) o
R BOW
o 9% o X
&% O|1]2|3|41]3|6
o STERN
MONITOR
PINGER(SD
STAND BY | RELEASE
\ (s2)
COMMAD
8 MODE
6§ 1+ 16 9K K
/
Fl 2 - ~ 64 @ O O
ON
8 FERQUENCY PINGER RELEASE
F2 TIME (SEC)
o O
POWER SP-.

Fig. 21 K-11 Front pannel
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