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INTRODU CT ION

• Hudson L aboratories purchased one Type 120 V -Fin from the

Braincon Corpora tion of Marion, Massachusetts in Jul y 1962 Type 120

V -Fin Is a towed underwater vehicle designed to enclose an Edo U ON-l

sonar transducer with modified case The V-Tin oper ates as a h ydraulic

• depressor d.veloping a negative lift proportional to speed increase so tha t

depth of tow should remain essentially COflSt&flt V The towed system wa~

• adapted for echo sounding to elimini’te the quenching effect c~n the s ncr

transducer produced by turbulence 1 enerated at * ship s hull ~

DESCRIPTiON

The Type 120 V -FIn is 4 ft long with a 4-ft 9-in, wing span (Fi g l~

The sheli Is composed of fiberglas Laminated w ith epoxy adhesive utd weighs

about 90 lb without sona r transe~ucer, To fit a frame in the interi r cavity of

the ‘~. -Tin , the crystal bank from an Edo UQN-l sonar trans~ uce~ was mounted

in a ‘omp i ct aluminum case. The case s 12 in X 12 in X 6 in was ma~ e by j
linda n Laboratories according to drawings from the Edo Cor~or*t1on; weight

is appro xImatel y 50 lb

The V-Fin is tow ed with 50 ~ t of faired cable. The fairi~ g is manu-

factured by the Braincon Corporation of synthetic v ubbe ’: In 1 -ft sections

Tour axial holes are provided for electrical aw~ strain c*bles• two 0 c ~~

diameter; two about 0 3 in diameter Br~.ine”~. has in ic~ te4 that they c&n

change th. diameter of these holes for futnre orders, The fairing is installed

by slipping it co xially over the cable
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- FIELD TESTS
ii
‘V I

The V Fin underwent several tests by Hudson Laboratories..

t~ T boat tests~ Noise rne~ surement

Z~ USNS 3 W . Gibbs tests a~ installation

b’ Noise measurement
c ,~ Bathymetry

• T-boat Tests

A series of noise measurem ents wore made by Fr ancis Preston and

Roman Sadowy in which the towing p~ sition c~epIh . and speed of the V-Fin

• were varied (Table I). The R. ~V Manning, a 65~ f t  T-boat~ was used for the

• test s in Long Island Sound during August Sea state was near ~ero

The noise measurements were taken rn she jack output of an Edo

Fathometer, which is the cathode of the output tube of the Edo receiving

amplifier. Relative noise levels were obtained . ~ I
• An 88-dB hydrophone was also mounted inside the V-Fin in orde r to

obtain broadband noise measurement in a 5-kc to 15-kc frequency band~

While the noise measurements taken on the Edo are all directly comparable,

the broadband measurements had to be taken with two different systems
I

because of equipment failure (Fi g. Z~
it A. concluded that in all towing positions. depths p.nd speeds t..t.d

• th. noise wa s no problem so far as normal echo sounding operation was

concerned .

it mad. no difference whether a towlini was att ached to the V-Fin or flOt V

The noise was somewhat less when the V -Fin was towed abeam ship

and somewhat more when the V-Fin was towed f rom the stern No advantage

was gained by usin g a float .
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( it must be emphasised that the results obtained apply only to the

conditions on the T-boat . On a bigger ship on the high seas , the noise

characteristics might be quite different

An indication of vertical stability of the V-Fin was obtained from

a surface reflection often visible on the Fathomete r record - The recorde d

depth of the surface reflected arrival is the subsurface depth of the V-Fin

Fluctuations of the orde r of ± 1 c ft about * mean depth were determined

for towing speeds up to 10 knots (Table I1’~.

2) U SNS 3 W Gibbs Tests

al installation

•~n.tal1ation of the V-Fin aboard the Gibbs we. directed by Seymour

Adler. Considering the results of the T-boat tests a t~w point was chosen

on the starboard side about one third of the distanc e from the bow to the

stern (C . 100 ft) •  The V-Fin ii towed on 50 ft cf faired cable from a pad

eye welded to the hull at the level of the maiu deck A power winch is used

to raise and lower the V-Fin from a boom on the boat deck . Ramon Rico

and Ken Spalin handled the actual launching.

Separat. electrical and strsin~ ab1es were used for the Initial instal-

lation After one woek of towing the electrh *1 cable opened where the fairing V

abraded against the ship s  hull at wate rline,. .~n the future, armored electrical

cable will be used In addition to a strain cable Braincon recommends

American Steel and Wire Amerograph Cable . 0 375 in. o d • w i th  electrical

characteristics equal to a G-Se/U, in lengths up to 50 ft (breaking strength

11,000 Ib; weight 237 l b ’  1000 ft) A cable with good flexibility characteristics

will be tried for the next launching: Boston insulated Wire and Cable Company,.

C Type DSS-3, armor braid , 2-conductor. 16 gauge cable with 3000 lb breaking

strength. According to Braincon forces up to .~000 lb may be exerted by the

-3-
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— F in i i  norm al operatu’n

( ~1 the ~‘ - Fin was t~ wed at 6 knots with b’i ft  ~ f cMle extending fr im

the ~~~~ point ( L S  ft of un tired cable to water line plus 50 ft of fair . i able

below ~ ~~~ ~~~~ ,~~~~~ ~~~~~~~~~~ ewer ~ one -week p.rit~i the \ Fin  mainta ined

a posit ion . t3 * 4 beh1n~i the tv ’ point S ewia t  motion f the ~ Fin

eppear s i negl tgi ’)le The ob se t -vat i on s were  made thr ough th, surface of

the u ate r from point s di V O (~t1v boy ’ the V ~Fin to mintmt . e  the e f f ec t s  of

refract ion

Base ‘n the aba e ohs. r~ t tons the cable eng le wa s about Zi  degrees

S mom v e rt t .~l ~~f lV~~ the m an de1. h ~~f the ‘, ‘Fin was 4 ft  F ig  3~ The * 4 ft

v ar iation • bser~e ’ In tb. positi n of the ‘e -Tin was .aused by a continuous

~orwi~r ’ backward osclll .iti n ~parent ly equal to the lnngth of the V Fin A

depth fluctuat ion coupler’ to the osit l iat ion us cat c u.late ’ t o be * I Z~ ft  This

(V

.
4 

depth fl uctuation I. In ~~~~ eoniC ~
‘ with that  indicited from the surface ref lect ion

mea urevneflt s pro sente. in Ia~ ~e 11

An additicn*1 m d .  pendsi n~vtho  ~‘ u s  umeci to check the towing depth

end ~ertical st*b~l*ty of he \ -Fbi A isu~i teh  be. been instil1t ,~ in lb.

Na ’ igat ion LVC b on the ~ ~~ ‘n n operator can .dtcrn~mte betwee ’ the hull

nV ounte i and ‘I. -Fin t .ran ducer t  W ith the Gibb s unde rway at 6 knot i . const ant

~hffer.nce in bottom depth it 6 ‘*thouis u s a  rc’~ d on the Precision iiepth

Recorder ~PDR~ betwee$ t)’~~ h i, im unt~ cud % ‘F.n t r . ns k u ( e s i • ig  4

The towing depth ~nd ye tical 
• sb i l it ~. if  the \ ‘Fin iietermIne~ within the

accuracy of the PA)R (1 i sthori~ b r a ck et ti t he v*~ues ‘b’ I I U C V * from the surface

reulectlo r arid observati ‘n

A set o ’ 25) degri e mi le  V~~~~~$ “e *  us.id on the V Fin for all t est s  here

reported A set .‘f 30 d gre. aUer. ns is  provided by ~ ratncon for stronger

depression
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Pad eyes to tow the V-Fin from the USS Allegheny will be installed

within the next several months V

b) Noise measurement

Noise measurement s were t’. ken on the jack output on the Edo Fatho-

meter on the Gibbs in the course c i bathymetric work .t 6 knots, sea state 1

(Table lU * This is a dlt erent E~o Fatbometer from the one used on the

T-boat . Since the gain ~ as not ob~ained u the value. are not comparable to

the measurements takeii on the T oat A ga in calibration of the Gibbs~

Edo would be needed to compare t~ie two set s of measurements

c~ Batbymetry

A distinct triprovement in :he rati o of signal-to -noise anô in acoustic

coupling of the towed transducer over the hull mounted transducer on the

Gibbs was noted A compa rative P ’R record is shown IFig. 4)~
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rABLE 11

Ve r t i c u l  ::~~bi1ity of ‘~ — Fin Measured t ram Surface Reflection
5. )

Mean depth Fluctuation
Ships s~ eed of V -Fin in depth

-~~~~ 
ft *ft

V 4. ” 2 1 0  1 0

4 5  3 b 0  1 0

2 0 0  1 0

‘ 5  3 0  1.0

10 ~O 0  1 5

10 33~~ I S

TABLE ~J1

~JNS J .  W Gibbs Noise Measurements

(,:IV% Edo Noise Measurement s
Edo

relative
Depth spec’ noise leve ’. Edo

Positi n ft KN V 
— 

j *in
47 6 1 0

4 1 6 1
A 47 6 2 9

4

A 47 6 5 10

07’

A. Fish towed abea m ship
B. Fish towed directly from stern
C. Fish towed from stern using 8 ft float

Cl. Float 100 ft behind ship
C2. Float 400 ft behind ship

D. Fish with additional towlin. 
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Fig . 1 Braincon Type 120 V-Fin for
Edo UQN sonar transducer j
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TOWPOINT
(PADEYE)

(5 ’) (4’
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I LEVEL
50 s

FAIRED /2(0
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V— FIN

Fig. 3 Towing position of V-Fin.
USNS Gibbs underway at 6 Knots .
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