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Ada ptor Assembl y

SU p r in q c  can bc a seagoing researcher ’ s b~~~t ~r iend~~— r c v i J I n~

they are f u n c t i o n i n g  p r o p e r l y .  Today ’ s re~- :~~ i rch e r  is qen r al l

accustomed to c r a tinc  u~ his  o v e r— th y - s i d e , u l c c t r i c— c a b l ec i  mon—

i tor i n~ ~;y ;tem and sa i l inq  aboard most  or iv  o~ rid~’n ic  shi j of ~c —

~o r t un it : .  { uwvV i , the in c r~~;i ~;t en t  ava i  labi lit’; , qua l  i t ’ ’ , num —

her of C L r c U~ t :  , and t .~~’ c l i Ut i o n s  of si i ri~i is :  :nb ],ies (
~ i t

w i n c h e s  of these i i f f ~ ’r ~~n t  s h i i :  i , y  a r e ~- 1 m .  ‘ r e  ~~~1 i t h n  te

t h i s  problem 1:; t ) r  the re : ; a u c ’ i ~~’r to t , d .  ~‘}  ~~~~ i~~~
; owl ,  s l i t  —

r i nq~;

The t o l  I winq  a r ti c l e  i~ s a i n i i ~ , 1c~ a t ii i , c i al i i ;  —.

r i ni  ca ‘ m i l ’ . ( ‘ ( n a t  t n t  an ~~ t .  t h a t  ‘an ta’ :i’. . . i  ~

ra ’ , i i j l’.’ ~c ’h u r t ’ i 1 1 y 1:J ’  r~~ t ’ e i r  a i , ’ r f , * c  i r e d  or a r

I i p r i n t  i : ;  ‘in t l Inca h i  r 1~’ a t  n ‘~ •

0~

I A  ! 
‘ c ‘77

-~~~--~~~~~~~~~~~ 
‘L _ _  —

C
- L



—-.
~~~~ ~~~~~~~~~

- - -
~~~

—--,—— ‘-—--—--‘- -——-.,-‘—-—-— -- . ‘--“,—-- 
-~~ - — -,~~~~~~ . -.‘- --—

The slipring principle shown circumference . Extended contact ring
schematically in Figure 1 consiSts wearability can be designed into the
of a flat grounding braid, under assembly by selecting a hard bronze ’
light tension , which tracks on a alloy , but for most winch speeds and
bronze rotating ring . The diagram applications the extra durability is
does not contain any dimensions not necessary .
because the unit can be scaled to
fit your needs . The bronze For most of our applications , a
contacting ring can be of any 7/3~ —jti c 1i-w t~Ie gr o u n d i ng  braid2 is
practical diameter (1—10 inches) and used for the  c o i tt a ct or  ring j . j ; ’, f f .
still insure continuous braid contact This size braid cart be used for a
over an 1800 to 270° arc of ring 1 tw’ to 50 A circuit w i t h  c o mi a r a tl e

r e s u l t s .
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FIGURE 2 .

The braid for each circuit is kept The adaptor for n~ unting the slipring
under light tension by a separate assembly to the winch shaft is
spring 3 . After the braid is looped partially illustrated in Figure 2 and
around the contactor ring and fed a more frontal view of a finished
through the spring retainer, the unit is shown in Figure 3.
spring is compressed to one—half its
length and the braid secured by a The two alumi n um discs that form
set screw. Connecting wires are part of the adaptor can be rot ated
solde red directly to the braid and re la t ive  to each other. This motion,
then to unde rwater connectors for  via cam guides , causes the three
the stationary terminals.  This type 4-inch-long rods with T-bolt guides
of slipring pickoff is self-cleaning to equally change their spacing from
and equally effective in either a center point. The rods are
di rection of shaft rotation, adjusted in this manner to fit over

the winch shaft and are then secured
Figure 2 shows a slipring assembly with two hose clan~ s. By tightening
with four circuits. Units have three lock bolts on the two discs,
been made with ny lon bearings for the T—bolt ends of the rods are
winch speeds around 20 rpm; however, clamped for slipring assembly
ball bearings will insure operational operation. As the last step in
speeds up to 1000 rpm. The slipring mechanically interfacing the sli priny
housing is wea ther t i ght  wi th  e i the r  assembly,  a cord should be passed
0 — r i n g  seals or s h a f t - o i l  seals on through the tic r i n g ,  shown in
a l l  f i t t e d  s u r f a c e s .  F igure  1, and t i ed o f f  to son~
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FIGURE 3. — 
,

nearby stationary part of the winch.
This cord provides a torque balance ~~~~~ .

for the small drag resistance of the
sliprings . Total excursion for the - - ;

adaptor rods will accommodate winch . 
. -

shaft diameters from 1.5 to 5.5
inches. Figure 4 is a completed 

‘
.•, ‘

adaptor and slipring assembly with .
, 

., ~~~~~the cover removed. .
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current meter performance
in a near- surface
simulated enviro nment

In Exposure , Vol. 3, No. 4, Al Kalvaitis provided a brief description
of a dynamic test apparatus developed for the performance testing
of current meters in a laboratory . The apparatus provides various
modes of oscillation to a current meter when attached to the Naval
Ship Research and Development Center (NSRDC) #1 tow carriage . In July
1976, preliminary tests were performed on the apparatus in the circular
operating mode. The objective of these tests was to evaluate apparatus
performance in this mode prior to fabrication of the horizontal and
vertical operating modes and development of test procedures and data
analysis techniques.

A Marsh McBirney (MM I) model 555 electromagnetic current meter , an
Aanderaa RCM—4 rotor—type meter , and a General Oceanics model 2010
draq-force-type meter were utilized as representative instruments for
test purposes. A summary of test conditions and procedures used follows : - ,
General Test Conditions
A near-surface environment was simulated with orbital water particle
velocities averaging to zero transport in the presence of a steady net
flow . The NSRDC #1 tow carriage provided ‘ simulated” steady net flow
conditions . The dynamic test apparatus provided orbital (circular)
velocity to the test transducer.

Specific Tests Conditions

1. Angle between the plane of the orbital velocity and the steady flow
component

00 , 4 50 , 9Q O

2. Steady flow velocities

t t )  cm/c , 3t cm/ c , 72 cm/ s

3 . ‘L l ) L  t . i l  ( ‘( nd Et l r)Z1S

nrnp l i tu d e  o t l i t  i i  ‘~~~‘t ’~ ’ I

( t i t i t  al ‘ mI ’ 1; ; ; t ~
5 c c  1.2 h or; 77 ‘

~~~

0 c c  I ~~ . ci~; 47 ~m a c e
1. ‘ac I .~~~ ~‘ tfl t .’ ‘ m c
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Out i Collection and An a l y s i s  Resul t; ;
The .hL ~~Ltdl dati  :~~. u;(j l i ng  r a te  was The app ;t i ;t a . ;  a;’ desi t ,  ‘xp ’ ’t,~t 101;: ;

2/sec. The dat i  summary ~~~ a ’! in ; :a i  cp~~t ‘a .~~ s i c  ~ ,cI to cr11 1 to

Fab le  1 r ep r . ’:;ei ; t ;  the  a v ’ r a q~~’ of t a b ;  l i t  l o t ;  tn :  !, ‘ O L . ’ ‘a , L  nd
100 : u:h ,’t e :  f rom ‘ac;; I c c  i;0 ut . ‘ a l  i ’. i t  111.4 c.~~ ; - C m (  I t  i o n

The p i 0 i ’ifl~U~~ ’ u t  t i c ’  ap } ,. r a t u c  ~ac of : cns t . ; cc’. io n  i .i: o’ it  3 :, 15
m o n L t u i , ’d by u t i l  i c i n g  t r i — ,i x L . t 1  ;ch t ) u l ’ i  t o : ’ A 1 ‘il ot  1977 w i t h ; a
accele rurno tc ’r s  to N , a i r d  Vit L iti ;; ‘i iCS Cit ocoiid .;~‘r;.’rat a ; i ;

data , a n t  a precision shia t
.
t ang le c r1  rman ,-c ’ ‘val  n u t  a n  t ‘ ~t a to

encoder w i t h  elapsed t ime monit ;’r to th ’i l a’.
de te rmine  a n g u l a r  ve loci t ies  and
pos i t ;,cn. it, l w.is aa’curn;; I atod , Test ccc;; t a  5; t ; a Aai i ‘ria and
p ru. - e a ;~ • ’ ,I , and ana~~vzod by a cc  ;a l  ; sa c;;  ics (C . . ) carrel t
U ew l e t t— P ac k ar d  9830 calcu l  ator cet~ a S were o~ l i m i te d  val u e  ta ’ca ; ; :  ‘

sys tem.  Motion p ict u re  fj  ins Sc  1’. ‘ ; i i  v ;p a d  1 u t a  wa Icqu i

taken of the test  sequenci’s to pr’ ::ludiI’. a vec tor ..ti ’ialv , is. th e.’.)
v i sua l ly  record apparatus  and te st  0at taken Our  111.4 t at:; in a t  ch ic
ins t rument  per formance. a i r !  i tt  l’ ca Vo r ’ o u l s  o ccu ri at  i n i1j c i t~~. i

TABLE 1

orbital speed M MI -5 55  indica ted
~tangentia 1) net actual speed net speed

cm/sec cm/sec cm/sec

1. orbital velocity angle 00

32 10 .5 13.5
32 36. 1 37 .4
32 7 2 . 2  7 3 . 6
47 10.5 15.5
47 36.1  40 .1
47 72.4 70.9
77 10.4 19.2
77 36.6 4 1 . 1
77 7 2 . 2  71.9

2. orbital veloci ty angle 45’
32 10.7 11.9
32 36.6 35.8
32 72.2 72.9
47 10.6 11 .2
47 36.6 39.1
47 7 2 . 2  69.9
77 10 . 4
77 3 6 .2  3 8 . 4
77 72 . 70.’)

3. orbital v . 1  ~ . ‘i t y i n ’ ;  Ic  900

32 O) .9  i L ’ )
32 3 , . 3 ) 7 ,7
32 7 2 .0  72 .2
47 10..’
47 h~ , 4 ))c , ~1
47 72.8
77 11 .5 1 1 , 2
77 cc . . 5 35. ‘I
77 i .’8 
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lf l  ove n • “ ; l a t r I ’  b y t ilt - Aand, ’r , ; i a ; ’ i t , ’ t i i~~t ~~; c e  ti’iveli . d a i d
rotor . A r i a I v; :i s  of t i c ’  movie I i l i : ~ ; p o L t L < f l  i t t ’ :  t i n ’  e l i ;  a d  t.” , t (a’,
,ndi , ’,t t ’ t c i t  Uk’ 15 t ’ 1 ‘, ‘ . O e  ‘.s’ou l i F ig  ic ’ 4 ) .  In  t a o  ‘a, ;, a p 1 . c t
cut  1. 5; o t tO  to t:a r . v.,’r ; -;i ncJ ty :  i:;C’ ct c i i  iiLp Jt. , ‘ r , I L tione in

fl ow:. 1io ,tii ct ’d. ‘Ft;, G . O .  :l ; ,’ t .~a ; ’ ti’;l :lay .’ i 0.’;’ ‘o;uj .’,iri: ;, ot errors.
r . l ;g ’L n.) . ’a to L ’ s  t n i  qccancv t’ low
r e ver s a l s  bu t  ) c ’ .’,t ;i ‘ . ; t ’ ’ ’tj i ’  Ic lt  h i g h  Cot ic lusa t ;
fr e 0u ’ ’n , ‘; t l ; ;w conO~~t. ions. A ‘ a c tor , , ,.O r ,;t !’: N ’st  i . ’ : ;u l t : -, iridicat, t : ; a t
. ini 1’,’ ;; i :  waS 1’  r fo rmed  on t is’ MM 1 — 5 5 5  ta;~ :‘s’ . ’nani ~ a L  t1’~~c’ I r ar ;s )ucc ’ 1 H

; ‘1’ at e i i i  and compare ’ to t he  input t,’’;t . ‘0 hive s i . ’w ,~ia/c r :. . ; J j t ;~~’ay

‘,‘c lO Ci t , ’ ,’n’ ct’ c,’ rs under  both real t ime r c : p o i ; : ; c  t i  tt ; e  ‘~ X !”  ‘i. , ’~i i , .i i i g .  of
t n t  iv.’r,’)glng .‘ondtLLa nc . A summary l;c’ar— curtaa ’c’ t i ,.:i, : vulocit’,’

ot the ;ti i ” ; ; ;  i tude of tile vector f i  act c i t  ion:;. The response f U e l
averages i:; “t sr; in Table 1. and r.O , .l, of ‘l ;v i r o r ; t n , ’ i , t  I’:i a:n i . cc 111

which ~~~~~~~~~~~~ i s  ,o5 .’’ :’~at ‘ ave Vet
ne il t;; r; .’ da ta a n a ly si s  included : to l:e ‘tnt , rrnined for  ;nr’;’: ,a ni c c i
p l o t t i ;’c the vecto r  magni tude  c t  transducer 5y,5t ‘n:; . The ‘tth — 555
each t e st  po in t  vs. t i me  on a scalar • 1~ ’~ t r . ,’rl,i i: ;, ’tiC a’,’ : tem is U ; 0 : 1 .
plot (see F i g u r e  1) ; a bu r st ,  vector  r .’:;j uns ive  sys tem eva lua ted  to i0t .
p lot showing magn i tude  and direction ;y T&EL under dynamic cond itions .
of each data ~o i nt  (see F i g u r e  3); Toe ii:di .’atnd averaging c r ;  :r’’ 3 ! ’ ,
and a progressive vector, plot showing in most case:;, Witil .i i,  the

120
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FIGURE 2. This figure is similar to Figure 1 conditions hut with a decrease
of oscillation j’eriod to 5 sec. The result is a noticeable attenuation in
amplitude of response and phase shif t , both attributable to the 1-sec
time constant.
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For easy and safe recovery of launching maneuver. Depending on
subsurface moorings we have used the the shape and load of the buoy, and
Ocean Research Eng ineers (ORE ) radio the sea state , the signal quality
beacon for several years. This can be substantially influenced by
instrumont usually is mounted on top the t i l t  angle of the antenna and
of the uppe rmost buoyancy element. sea waves breaking ove r the d r i f t ing
Due to the size and weight of the buoy.
: subsurface buoy the transmitter
: antenna is often difficult to protect In 1977 we introduced a new radio
~ against physical damage during the beacon float which f u l f i l l s  three

: GERMAN

: 1 Rohr ,
: : , ,_— 1 2 Rohr , V2A

8 
,_—“

~~~~~~~~~~~~~~~~~~~~~~~~~

‘ 

,,_—2 
4 Robust Kuge l ,

_
_— “

~~~ S Rohr , V2A
a ‘ 6 Spl in t , V2A

7 Unterlegscheibe ,
‘a’ .  

... /~ Gummi.
8 Rohr , V2A

• 4 9 Rundstahl , V2A
10 Rundstahl , y2A

3 11 Scheibe , V2A
: 

________ 
- 12 Runda tahi ,

: 1 ~~~~~ “?‘ ‘ - 6 13 Splint ,

— —--— 1.52m— ---—— _
~~~

,,

~~~ —‘-‘ 
~~ 

ENGLISH TRAN SLATION

• i s.s. tubing
2 s.s. tubing
3 s.s. tubing
4 high-pressure

12 13 f l o t a t i o n, PVC
5 s.s .  tubin q  :

- \ 6 S . S .  Cotter p in

- 

, . . ! , 7 rubber wa char

8 s.s .  tubing

I ‘ 13 s. s.  co t ter ~-‘in

7 ~ I,.~ — 10 1 2 T 0 st a in l . ” m ; t e c ’ I

FIGURE 1 ~t- ’
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basic demands :

ABSTRACT1) it is l i g h t w e i g h t
2) i t  is independent of the ma in  

Pa~~ f / -  ~‘arirc ’ -/er:ae
subsu r face  buoy Report 76-28

3) it guaran tees  an opt imal
f l oa t i ng  posi t ion  even in : 

~~
. .

heavy sea. SaHni t y - - i t s
Def in i t ion and Calcu la t ionFigure 1 shows the triangular shaped

frame which carries the radio beacon.
The unit weighs 8 k im , is i i ah .,; out of : 

~~~~~~ 
- , - .

~~
,- 

~~ ~~~~~~~~~ ,~~~
- . :‘ 

~~,
-

s ta in less  stool , .~ ;J i ts  f l o t a t i o n  : ‘. :~~~~~ “ ‘ - ‘. 
~~~~~~~~~~~~~~~~~~~~~ 

a ~~~~~~~~~~~~~~~~~ —

consists of s ix  net ;a l l s .  The 
,- ‘ - . ~~~~ 

.c ,-o T h  ‘, c ‘~ 
‘

present version wit i’-.~~a • 500 ul ar

of hy dros ta t ic  pros ;-:ur . ’ depending on : eleor’ :’ ‘a ,,~ 
- .: ,a ’ -

. 
‘~~t ~,~c’y n O —

the a p l i e d  buoyancy ::;at - :  ,al . The , 
~~~,

, .  ~~~~~ ~~~~~~~~~~~~~ -
radio  t i e  i t  is connect  a to t u e  main ,

SUb 31 i~~~L loat by a 5 ‘n r’ ion

t~heneve r possible we pre fe r the , , , ,
~~~~

., ,, .~~~, ‘ -1 .
— +  i r  t It  iii 

~~ 
r” te~ ; ! d  la ~~—

at a r ti ng  ~~it  to  hand—launchcu
S dtii;0 support  f l o a t  as the f i rs t  , , , ,~~ 

- ,. ,.. :~,, : 1:. ::‘ .

element ove r the side . The u n i t s  , , ,.~~~~ .‘ 
, .

. 
, - , 

~~~~~~~~~~~~~~ ~~~~
,.

‘.‘e re f i r s t  -i ~s” ,~~ , i u r ’ i t ; ; :  the  POL’,’’-t ; PP 
~e~~~’’ ”’. 

~~~~~~~~ c ’ a: ’~’, ’~’ ’ ,:i’e
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