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GENERAL INTRCDUCTION

This publication is one of a series intended to provide
explicit instructions for the collection of oceancgraphic
data and samples at sea. Individual chapters are being
issued separately so that they may be made available as
they are prepared and may be replaced by updated versions
without replacing the entire series. It can, therefore,
be considered as an open-ended "marine technician's
handbook™.

For many years there have been such manuals in existence
within various groups at the Scripps Institution of Oceanography
for internal use. These manuals are being updated, and new ones
are being prepared where no satisfactory ones existed; they will
be issued as they are ready.

The instructions on physical, biclogical, and chemical
oceanographic data collection and processing have been
prepared by members of the Data Collection and Processing
Group (DCPG), part of the Marine Life Research Group of
Scripps. They cover procedures used by that group. Other
chapters on geclogical and geophysical techniques are based
on the "Marine Technician's Handbook" series originally
prepared by Mr. Frederick S. Dixon, and issued by the
Oceanic Research Division some years ago. It is expected
that chapters on techniques used by other groups within
Scripps will be added.

Since the sections will be published individually, there
will undoubtedly be some repetition. This should not detract
from the overall purpose af the manual, since it is expected
that a single section will be the only one needed for a
particular coperation. We do not wish to suggest that the
methods described are the only methods; we have merely
attempted to describe the methods and procedures which
we use and which we have found to be reliable and up-to-date.
As new information becomes available, attempts are made to
test techniques, incorporate them intc routine procedures,
and then revise the chapter concerned.

In the final analysis the reliability and gquality of
the data cobtained is in your hands. It is imperative that
meticulous attention be given to details to insure
reliability and usefulness in the results you obtain.
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Preparation of these chapters over the years has been
supported by the University of California and by grants and
contracts from the many federal agencies to the Scripps
Institution of Oceanography and to the Institute of Marine
Resources. Bupport for preparation of this more complete
and revised manual has come from the National Sea Grant
Program.

Much of the instruction material in this chapter on
the Sonar Pinger was abstracted with permission from
Edgerton, Germeshausen, and Grier, Incorporated from
their Instruction Manual, E G & G Sonar Pinger Model
220, Report No. B-2348, 2B May 1962. We are grateful
for their cooperation.

G. G. Shor, Jr,
Sea Grant Program Manager

The Sonar Pinger
august 23, 1971
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THE SONAR PINGER

Frederick S. Dixon

The Edgerton, Germeshausen and Grier sonar pinger
is a battery powered, automatic-cycling, submersible
sound-generating unit for positioning oceanographic
equipment within measured distances from the ocean
floor. At Scripps it is used in a stainless steel
frame (Figure 1). (See Figure 6 for blueprint
specifications). It can be used in any operations
requiring precise location of equipment on or abocve
bottom. These include underwater photography, water
sampling, coring, temperature measurement, and others.
The pinger has been used in applications where cameras
and light sources have been suspended a few feet off
the ocean floor at a depth of more than 4,000 fathoms
for over an hour.

With the sonar pinger, instrument placement is
relatively simple. The pinger transmits a 0.5 millisecond
burst of 12kHz sound at precisely timed (+ 0.002 sec)
one-second intervals. As the pinger is lowered toward
the bottom with the equipment to be positioned, the
transmitted pings are received on an echo scunder
recorder to produce a continuous visual record of the
pinger-to-bottom distance. Since each sound pulse is
transmitted to the ship directly and alsoc by reflection
from the bottom (Figure 2), the pinger-to-bottom distance
can be read directly on a calibrated monitor by measuring
the displacement of the direct and reflected pings.

VT
Since D = p)
where D = pinger-to-bottom distance, in fathoms
v = velocity of sound in water, approximately

800 fathoms/second

T = time interval between direct and reflected
signals, in seccnds

the difference in the time of receipt of the direct and
reflected pings is a direct indication of the pinger-to-
bottom distance (Figure 3). For example, if the time

between the direct and reflected ping is 1/2 second,

the pinger-to-bottom distance is 200 fathoms; a 2-millisecond
difference would indicate a distance of 8/10 fathom. Even
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if the pinger is more than 400 fathoms off the bottom (in
which case the reflected ping would be received after a
second direct ping), the strip chart record can be read
without ambiguity. Provision is made in the instrument

for blanking out every tenth ping, and direct and reflected
pings can be matched by counting from the blank space. 1In
all discussions here it is assumed that the recorder is
operated on a one-second sweep, although slower sweeps

can be used.

When the distance between the two recorded traces,
as measured from the start of each, equals the distance
between the traces which calculation has shown to represent
the desired pinger-to-bottom distance, the correct position
has been attained. If there is no relative motion between
the pinger and the bottom, the chart record will appear as
a pair of parallel lines. If a given distance must be
maintained despite ship movement or changing bottom
topography, the moniteor operator and the winch operator
must work in c¢lose ccooperation. An intercom system
usually serves this purpose.

The EG&G pinger frame has been replaced on Scripps
ships by a smaller frame of stainless steel designed and
built by F. §. Dixcon of Scripps Institution of Oceanography.
This has become standard egquipment on all Scripps pingers.
The pinger and frame are attached to the wire by four
pieces of 3/16-in. galvanized chain shackled to the frame
and two wire clamps which vary in size, depending on the
diameter of the wire used (see Fig. 5 for blueprint
specifications).

The silver-cell battery in the pinger is an expensive
piece of equipment; care should be taken to insure that it
is not overcharged. When changing batteries, use caution
to insure that the "O" ring on the pinger end cap is seated
correctly. An automatic battery charger which cuts off
at the correct voltage should be used. Silver-cell batteries
are rated at 20 ampere hours, 6.0 volts. When new they can
be used for about 16 hours before being recharged; after
six months, they should be recharged after 12 hours use.

A year old battery will need recharging after every two
lowerings (approximately 10 hours) and within another
month or two will have to be recharged after each lowering.

The EG&G manual is sent on all expeditions, as well
as a complete spare parts kit. Before the pinger is used,
the manual should be read thoroughly so that the operator
of the instrument will be familiar with its capabilities.
It should alsc be consulted bhefore any repairs are to be
attempted. As spare parts are used, they should be noted
so the kit may ke properly and promptly replenished.
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The pinger should be raised by at least two people
to insure its safe ascent; in addition to the winch
operator, a second person should continually watch the
cable for the first appearance of the submerged gear.

A number of instruments have been lost on oceanographic
expeditions when equipment has been drawn up taut against
the pulley sheaves and resultant tension has caused the
cable to part. By having an observer watch the ascent

of the instrument such accidents can be prevented.

The procedure for putting the pinger on the wire is
as follows:

l. The winch is stopped at 185 meters; this is
approximately 100 fathoms on the echo-sounder.

2. With the pinger in the hydro-bucket, the top
clamp is securely attached to the hydro-wire. A 2-1/2
in, safety line, with a large snap hook, is snapped to
the pinger frame as a precaution against running it up
through the sheave. The other end is tied in the
hydro-bucket., The winch overator should raise the pinger
very slowly until it clears the hydro-bucket; then the
bottom clamp is attached to the wire.

3. After the ground wire of the pinger is plugged
into the end cap and the safety line is unhooked, the
pinger may then be lowered.

4. In bringing the pinger up, the winch operator
is informed at the sight and surfacing ¢of the pinger,
using the terms SIGHT and SURFACE. The winch is slowed
down and, when the pinger is within reach of the hydro-
bucket, the safety hook is snapped on. The winch should
be stopped as soon as the bottom of the pinger clears
the hydro-bucket. The pinger is then unplugged; caution
should be observed since the pinger produces 8000 volts.
The bottom clamp is removed from the wire; the pinger 1is
pulled on board and lowered slowly into the hydro-bucket.
The top clamp is removed and the pinger is tied in the lab.

When using the pinger on the dredge winch wire, the
pinger clamps must be very tight, as this wire sets up
extreme vibrations. If using 7000 meters or more of
wire, it is a good precaution to attach one extra clamp
at the top of the pinger. Bring the wire inboard by
raising the "A" frame; attach the top clamp and have
the winch operator raise the pinger about two feet off
the deck:; attach the lower clamp and lower the A-frame.
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When the pinger is attached to the wire and on its
way down, the echo scunder ping should be turned off and
gain turned up on echo sounder receiver. Now the pinger
trace will show on the echogram as a direct and a reflected
ping. These traces will cross at multiples of 400 fm above
bottom.

The crossings must be counted so that the watchstander
can anticipate the "0 fm." reading. Since each crossing
will represent 400 fathoms, the depth must be recorded
before the operation is started. It is very important
to have a record of the bottom topography at the spot
where each core or picture is taken. Quite often the
echo scunder ping can be kept on while the pinger is
operating. If the ping cannot be kept on continuously
to record depth throughout the station, the depth should
be obtained {(and recorded in the echo sounder log} at
least every 15 minutes, and more often if the bottom
‘depth is changing rapidly. This is to preserve a record
of the topography over which the ship is drifting while
on station. The pinger trace shows the distance from
the bottom to the pinger only and NOT the bottom depth.
For example if the bottom is 2250 fathoms, the first
crossing will be 2000 fathoms, which means the pinger
is 2000 fathoms from the bottom. The next crossing
will be 1600 fathoms, etc. After the last crossing of
400 fathoms, the instrument will be closely avpproaching
the bottom. When the traces are 100 fathoms apart, the
instrument will be going into the bottom since the pinger
is on the wire 185 meters, or 100 fathoms, above the
instrument. At this point, if the instrument is to go
into the bottom and come right out again (such as the
gravity corer), the winch should be stopped when the
traces on the echo sounder are 90 fathoms apart. If
the instrument stays in the bottom any length of time
(such as a heat probe), it is best to bring the traces
to 80 fathoms apart to allow for ship's drift. As the
instrument is raised from the bottom, the crossings will
be reversed: 400, 800, 1200, etc. (Fig. 4).

When the bottom return is such that the wvinger is
not heard or recorded until nearing the 400 fm or 0 fm
depth, an alternative method must be used to determine
which 400 fm interval above bottom is being indicated
in trace crossings. In this case, straightforward
calculations are employed by ascertaining water depth
from the echo sounder and computing the distance from
the ship to the 800 fm and 400 fm crossings. The
figures are converted to meters by Matthews tables
and a chart made, as follows:
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WATER DEPTH: 2600 fm

Expected wire out
(calculated wire

Crossing out to reach crossing) Observed wire out
2400 fm 378

2000 fm 1123

1600 fm 1867
1200 £m 2618

800 fm 3366

400 fm 4129

000 fm 4895

When the first visible crossing is seen on the
recorder, the wire out is recorded and entered in the
proper slot, immediately identifying which crossing has
just appeared. The actual wire out will always be a
little greater than the calculated wire out because
of wire angle and "snaking" of the wire. With a
relatively light load such as a camera, this snaking
can be considerable. Each successive crossing should
appear more clearly and the observed wire out can be
recorded for each. This data will give some idea of
the overage.

The pinger returns are often masked by noise from
the main engine and from auxiliary equipment on the ship.
If high noise levels are observed, it may be necessary to
locate and turn off the offending equipment.

At regular intervals during the station, usually every
five minutes, the watchstander records the water depth and
meters of wire out. The meters of wire ocut is also recorded
whenever the winch starts in or out, stops, or changes speed.

When the operation is finished, the instruments are
brought up at half speed to about half the total meters
of wire out, then at full speed. The winch is slowed
again at 300 meters and a technician should be in the
hydro-bucket ready to sight the instruments and/or any
tangles that may appear in the hydro-wire. When the
instruments can be reached, the operator leans over
in the hydro-bucket and snaps on the safety line. The
pinger should be unplugged as soon as possible.
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FIGURE 1 - Dixon Pinger Frame



CCEANOGRAPHIC

SHIP
N SONAR RECEIVER
DIRECT 4
PING H BY COMPARING THE DIFFERENCE
" IN TIME BETWEEN ONE PING
My RECEIVED DIRECTLY, AND ONE
REFLECTED OFF THE BOTTOM,
SUPPORTING i THE DISTANCE BETWEEN CAMERA
CABLE t4 AND OCEAN FLOOR CAN BE
ti DETERMINED.
t 4
t 4
4
+ 4
Y |
+ 4
4
L I |
L I
t 4
S |
t
L
REFLECTED
PING

UNDERWATER CAMERA,
XENON LIGHT SO0URCE

ANC SONAR PINGER .
DIXON FRAME

<

 OCEAN FLOOR:

FiG. 2. PINGER OPERATION SKETCH




. .mm e - U R - w...
WO

CAMERA T4

BOTTOM DISTANCE

tance,

is

-to=-bottom 4a

ing pinger

FIGURE 3 - Record show



-10-

inger crossings.

- P

FIGURE 4



-11-

L} et . L] — v Y
T = m._h- 1 —] - — — .
=== = S === e - - £
— —— - - — Cl|
—T==] $
ST wmwe oAl =
—— ——
Vi A Lo—— T
1.
P A T R 15
IR E7 Ny & N t-* =¥L ,—
m_.. LN R
I [T I T ]
R L A |
SONIISYD ssryg

%
- 3
At 158 Lix S5 4
i PERT2Y ET = - e
i i
T r LI I | S HAA ﬁ-:lllqll
H R ha—
Ju.l 1 “ t
La T 7 s
€ L s b w3 8V Y= T ————
e 72 AR
+
/ o ¥ ul
] . vy g # H ' ¥- A 77
L M- U H ﬁ.v rﬂxl-l IIIIIII
f H - Mo ISS bt .
§Slve WiV Y ruTsne
- betd
+ "
+ ¥ \\f
o v EL ]
- 4 L v c
o §49C3 TTT WIAVID
2 L SPinwns  oimeeevy
B B SIWWHE  1IPNAAWE
z P 0L s EEd
F o BIXLR L M7e2 GITNWATYD
Ty AR NS S -
St 6By I 15T 4

FIGURE 5



=12~

To BoTTeml o
CF fE D

TR

h_w ﬂ._

Te _rn..wq!... |

M.H mm ; ! oF pEne _ -#2

by

- 53
ook g Eue R _Il|____mm If_

FELES AT AdTTOM

*wum__:.

2HOLES
X '3
Srecn 2% m

[ \?f :H,u

_nb § A e

—— -Dm JR—

OFTEL CrF -4

hﬁ T it 4

5 . I
dActi E3 El

v 1 * i
MWmeak ' = .

ER RS
4§ iF | sTOCK

T
NETE ALl BENB RADWS ow-rg
“ARE YINCH- WIE TTO AFAD
raoi rok ¥rao reBiae

PINGER FRAME ASSY
SCALE 2727

T ORILL T

L. 5% g
_ nuoﬁ__xmmow|/~._l 5

e R )

=

OF RAPS

324

i
i
H

— 1
Tt
230 APPROX . .I.uhl\_; [
BoriL ar assy e
SIOLES DI OF ;w

NMI AT TANEEWT PIINT

-t} —

LIST OF MATERIAL ]
VER DESCRIPTICN MATERIATL 33.:
! FRAME LEFT HANU- Fudung SSRANA00 S Ak
2 TFRAaME Run T rARi-TRme 3§ At D ..I )
1 __FRESSURT CASF ,uPPORT lmla7ESspm 7
4 PRI SouRk CASE SUFPoRT ~ Newbuchssdm | 1
¥ TRANWIFONMER JLFFORT ..m.__..ﬁ..nmw?._a i
& TEAKSFORMIM ZuPFoRT ihpa 5} 55 BAR T
|ﬂ _TRANSDuCER |M.:§q. Wu_bzhz,uui -4
TRAMIEOXHER SUPPIRT Roos Hiva2 R 55 8g 4
a TPINGER STRAP Lugs :__._?hum?n ]
Jo T awrime urcs Phrzeiafussd 2
[ pEamAN STAMPS -iﬂnw.iuu.n 23
K OTECTIYE__S TRAF er2hnras T o
13" I ARSERMER WosE CZAMPS gairEs wmsd) g
L...:wxm:%aq?\aﬁnral_, EY) o
L« HEX NuTs iy _ik .
K LOCK NASHERS CEDY A
*51 178 WEYWEAD capScRomw L L . |
T ThR-I HEY NUTS 5% 4
"B lock wAswers . | 53 T B0
“4-20XZ HEXNEAD CAPSCRECS: 5S|4
%20 mexwmuis_ 1 ss T leT1.

by b b i - )
12 DETAIL OF - ¢ — 47 =73 "L taria -
REVISD LIAF LS =y . PR o Croamne
- S P — AL, Y-
T [gamaa | ue Awsen Faame
e
=) = ==

— v o T—
— — B

et

L X
kVE

FIGURE 6



