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ABSTRACT

\This report describes a specially designed ocean surface
sampling buoy that is operated by remot e control. A four - -:
channel radio transmitter and receiver is used w ith additional
electronics to operate this buoy at approximately 1000 yards.
The buoy has a capacity for collecting up to 8 liters of surface
water . A method of deploying the buoy from a small boat is
discussed along with a flash bulb triggering system that gave
a very high efficiency rating.

PROBLEM STATUS

This report describes one aspect of the problem-. Work
on other aspects is continuing.

AU THORIZ ATX~N

NRL Problem S01-18
Projects SF 001-03-13-8136 and

RF 000-03-44-406 5
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RADIO CONTROLLED WATER SAMPLING BUOY

H A need for remotely controlled sampling of ocean surface water
has prompted development of a me ans of obtaining an uncontamin-
ated surface sample at sea. Other sampling methods require the
close proximity of ships which add contaminant material to the
ocean surface during the surface sampling oper ation. It was de-
cided that a citizens band , four-channel transmitter and receiver
would be best suited for radio controlled sampling. Four
channels would be sufficient to accomplish the desired control
as to the amount of sample colle cted.

Figures 1 and 2 show the external view of the two working units
constructed , which had capacities of 8 and 4 liters respectively.
The units were maie of stainless steel in the shape of a cylindrical
buoy. A spar is attached to the bottom to stabilize the buoys
while in the water . The buoys were made waterproof and coated
with E poxy resin to kc~ep the stainless steel from interacting with
the water around them. A coat of Da-Glo Red was applied before resin
to the outside of the buoys for easy visi bility.

The control system cons isting of the radio receiver and
batteries ( Fig. 3) are in a carriage in the lower part of the buoys.
Figure 4 shows the block diagram of the electronics. The re-
ceiver is an Orbit type model -airplane control unit with four
channels . Each channel vibrated a reed which closed a relay
whose contact points connected to the triggering system of the
buoy. In this manner a sample could be collected upon command
from the transmitter , pictured at the left in Fig. 2 . The usual
range used on the open ocean was 1000 yards.

The triggering sys tem consists of a specially made clip spring
crimping the intake hoses from two sample bottles (Fig. 5). The
spring cli p is held closed by a strip of polyethylene, 1 mil thick
and approximately 15 cm long , wrapped around two photographi c
flash bulbs. The flash bulbs are connected across a 1-1/2-vo lt
battery via the contact points of the relay in the control system.
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Upon command from the transmitter the control system will close
the relay contact points, thereby firing the flash bulbs. The heat
from the flash bulbs will me lt the polyethylene and release the
spring clip, allowing the vacuum in the sample bottles to take in
a sample. In this manner a sample of surface water can be
taken through the intake hoses with small Styrofoam buoys
attached on the end as shown in Fig. 2.

Prepar ation of the buoys for sampling required wrapping the
polyethylene around the flash bulbs and spring clips of the trigger-
ing system. A jig was devised to aid in this function , thereby re-
ducing the total time of preparation by 20 to 30 minutes. On the
right of Fig. 6 is the jig set up. On the left of Fig. 6 is an ex-
ample of a cocked trigger .

The buoys are deployed by lowering them over the side of a
small boat and allowing the boat to drift away a reasonable
distance to a prearranged station. After the buoys have taken
in the necessary water samples, the boat will retrieve the m and
return them to the laboratory for analysis.

On several field trips , the buoys were 100% efficient in
collecting a full capacity of water . Further operationa’ im-
provement~ are being made.

ACKNOWLEDG ME NT

The authors express their gratitude t to Mr . A. J. Hiller for
his technical advice on the design features , to Mr . W. B. Nefedov
for his helpfu l suggestions, and to all those who participated in
the field tests unde r adverse field 

conditions.2



__________________________________

- 

:~~~~. ~~
AFT ER SAMPLE

- - 

INTAKE

Z • WATER LINE

~ 4~—~~~EFORE SAMPLE

~.4. ~~ INTAKE
—

Fi g. 1 — Eight—l i t e r  sampling buoy

A -~~~~ -~~~~~~~~~~~~~ —- — - -
~~~~~
-— --

~~~~~~~~~~ 
- _ _ _ _



I ~ — AFTER SAMPLE
INTAKEI ~ E~~~

’
~~ LE

- 

_

— 15 1 N.

Fig. 2 - Four-liter sampling buoy

_ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~~~~ _ _



_ _

~

,
- .*

S

S

Fig. 3 - Receiver and batteries to be placed
in the lower part of the buoy
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Fig. 5 - Arrangement  of samp le bottles and the
tr i ggering mechanism
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Fig. 6 - A cocked t r igger  (left) and the ji g setup for
wrapping the pol yethylene str i p (r i ght)
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