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NATIONAL SAFETY COUNCIL AWARD

The Proceedings receives an Award of Merit from the National Sofety Council for "‘excep~
tional service in the promotion of safety' for 1957. Vice Adm. A. C. Richmond, Commandant
of the Coast Guard, is seen at the left presenting the award to Lt. B. F. Rush, Editor, in the
presence of Rear Adm. H. T. Jewsll, Chief of the Office of Merchant Marine Sofely.

Twenty winners were selected by the Judges' Committee from 187 entries in the Employee
Publication Division, and two of the awards went to the Coast Guard. One for the
Proceedings, and the other for the Safefy News, published by the Office of Engineering.

Our thanks to the National Safety Council for this honor and to the many contributors
who mote the award possible.
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STATES MARINE LINES WIN SAFEST FLEET AWARD

HAPPY WINNERS in the 1957 National Safety Council contest are photographed at the recent award ceremonies haeld in New York.
to right are: Mr. Warren Lindsay, Director of Safety, United States Lines; Mr, L. H. Quackenbush, Vice President, States Marine Lines;
Mr. C. S. Walsh, President, States Marine Lines; and Mr. W. White, President, Alcoa Steamship Co.

IN A YEAR highlichted by a 10-
percent decrease in shipboard acei-
dents on cargo and passenger vessels,
the States Marine Lines nosed out the
Alcoa Steamship Co. by a statistical
whisker to win the 1957 National
‘Bafety Council award ag the safest
privately operated seagoing fleet un-
der the American flag.

With an overall average frequency
rate of 7.30 in their category, States
Marine chalked up an enviable 3.61
followed closely by Alcom with 3.71.
United States Lines, winner of the
1955 contest, was third with 5.02.

Significant improvement was re-
corded in the Council’s breakdown for
cargo and passenger vessels operated
on inland waters and those operated
by the Government. Inland showed
g 15-percent decrease over 1956, and
Government cargo and passenger ves-
sels had a walloping 30-percent
decrease.

QOcean and coastwise tankers were
reported with no change over 1856,
while inland tenkers showed o 8-per-
cent rise over the preceding year.
Barge and towing vessels ended the
contest year with a 22-percent in-
crease, the Council reported.

The frequency rate is computed by
multiplying the number of reportable
accidents by a million and dividing
this figure by the number of crewman
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days multiplied by 24. It can be seen
by using this formula all accidents
aboard ship must be kept at o mini-
mum,

Complete statistics follow:

® Cargo and Passenger Vessels

Inland: Average rate 3.25

Tie for first between Michigan
Limestone Division, United GStates
Steel Corp., Rogers City, Mich., and
Inland Steel Co., Chicago, Ill. Both
with perfect accident-free records

Third place to the Cleveland
Cliffs Iron Co., Cleveland, Ohio, 1.18

® Tankers

Ocean and coastwise

Average rate 2.98

1—American Qil Co. and subsid-
iary companies, New York. N. Y.. 1.98

2—5un 0il Co., Marcus Hook, Pa.,
2.01

3—The Texus Co., Ocean Fleet,
New York, 2.14

Inland Waterways

Average rate 4.46

A three-way tie for first, all with
perfect records, between Standard Oil
Co. (Indiana), Chicago, I11.; Sun Oil
Co., Marcus Hook, Pa.; and The Texas
Co., Inland Fleet

® Government—Class A
Average rate 2.72
A clean sweep for the Military

Left

Sea Transportation Service, Depart-
ment of the Navy, with these records:
MSTS, Atlantic Area, 2.29
MSTS, Pacific Area, 3.04
METS, Western Pacific Area, 3.37

® Governmeni—Class B

Average rate 2.38

1-—MSTS, Gulf-Sub Area, 3.04

All others below minimum re-
quirements

® Barge and Towing

Over 8,000 man-days

Average rate 10.25

1—United States Steel, River
Transportation Department, Clairton,
Pg., .00

2—Ashland ©Qil & Refining Co.,
Ashland, K¥., 2.17

3—The Texas Co., Marine De-
partment, 4.76

Under 8,000 man-days

Nine-way tie for first place, all
with perfect records, between Armco
Steel Corp., Huntington, W. Va.;
Greenville Transportation Co., Inc.,
Greenville, Miss.; J. D. Btreett & Co.,
Ine., St. Louis, Mo.; The New Haven
Towing Co., New Haven, Conn.; Mar-
quette Cement Manufacturing Co.,
Chicago, Ill.; Standard Oil Co. (Indi-
ann), Chieago, Ill.; Dalehite Boab
Service, Galveston, Tex.; Boat 1601,
Ine., Houston, Tex.; and Ellis Towing
Co., Galveston, Tex.
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EVOLUTION OF THE INLAND TOWBOAT

A GRAPHIC EXAMPLE of the a

thad

bly-line
at the Dravo Corp. plant.

others. Photo Courtasy Drave Corp.

THIS COUNTRY has undergone
many changes since the early settle-
ment days. Among the most dramatic
lhas been the progress of transporta-
tion over the Nation’s inland water-
way system.

From the dugout canoes of the In-
dian, which were frst used to move
the earliest riverloads, to the modern
diesel-powered towboat, which now
provides well over 100 billion ten-
miles of service annually, the river
has seen many and varied types of
craft.

The dugout cances of the Indians
proved inadeguate for the needs of
the early settlers. The flatboats,
which succeeded them, were usually
one-way craft. Loaded at an up-
stream point, they were floated down
river where their cargoes were un-
loaded. For the most part, the boats
were then dismantled and sold for
lumber. However, some were poled
upriver and reused.

Built normally for one trip, they
were cheap and often poorly con-
structed, but their holds carried large
quantities of merchandise at a time
when river transportation was vital
to the growing country.
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of construction at inland shipyards is seen

One towbeat is being launched while work proceeds on four

This is the secend of a series of
articles an our inland waterways pre-
pared especially for the Praceedings by
the American Waterways Operators,
Inc., @ nonprofit trade association of
domestic carriers and operators on the
inland waters, intracoastal canals and
waterways, bays, sounds, and harbors

of the United States.

The keelboat was the first queen of
river tracde. A two-way traveler, it
was long and narrow, with graceful
lines, built to survive many ftrips. It
could carry as much as 80 tons of
freight. Floated down river, it was
“cordelled” upstream, a practice
which called for a crew of tough and
hardy men, since cordelling was n
process by which a crew on the bank
towed the keelboat along against the
current.

STEAMBOAT ERA

The invention of the steamboat in
the early 19th century brought about
g revolution in river commerce. In
this golden era of the paddle wheeler,
the steamboat not only hauled freight,

but offered comfortable passenger
accommodations. Even more impor-
tant, it could travel upstream almost
as easily as it traveled downstream.

On its decks it carried cotton and
other produce to market and refurned
with the staples and fineries available
only from the coastal ports. It
brought visitors to the interior of the
country and furnished the transpor-
tation that linked the newly seltled
areas with the larger seaboard cities.

The packet boat brought a phe-
nomeneal increase in river traflic. By
1849 there were more than 1,000 pack-
ets, approximating 250,000 gross tons,
The packet was the prineipal means
of transportation until the latter part
of the 19th century when the expand-
ing railroads diverted the traffic from
the rivers until the packet trade al-
most died completely.

It is difficult to fix a date for the
heginning of towhoat navigation, since
the transition from packet to towboat
was so gradual that for many years
it was not apparent.

The modern towboat operalion was
first conceived when packets began
towing 1 or 2 barges alongside for ex-
tra cargo space. The practice even-
tually evolved into the current opera-
tion of carrying the cargo in the
dendweight barges, with the towboat
ecting as the “business end” by
providing the propulsion.

During World War II, river trans-
portation once again assumed an im-
portant role. The towhoat with its
gigantic bargeloads carried nearly 2
billion barrels of petroleum over the
sheltered inland river system, away
from the devastating attacks of Nazi
submarines in coastal waters. Other
strategic comimodities were moved
efficiently and safely over the rivers
and nearly 4,000 sengoing vessels were
floated to the sea from inland ship-
vards,

The modern towboat is the key
which boosted inland water carrier
service from 34 hillion ton-miles in
1947 to an estimated 123 billion in
1959. In this postwar resurgence of
the water carriers, the inland water
share of the total intercity transpor-
tation has risen from 3.5 percent to
8.1 percent.

BASIC NEEDS

Basic requirements in maodern tow-
boat design are based on the follow-
ing factors: (1) Speed desired with
full load; (2) tonnage to be pushed;
t3) lenegth of lrip; (4) whether the
tow is fo operate in open river or in
areas of the rivers where there are
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locks and dams, or a combination of
both; (5) depth of channel; (6) ca-
pacity of terminals and the speed
with which the barges can be loaded
or unloaded af these facilities; and
{7) whether the towboat will push in-
tegrated barees with various lengths,
breadths, rakes, and drafts.

Of prime importance in the con-
struction of the towboat is the hull
design. Towing on the shallow inland
waterways system vequires shallow
draft vessels. The deep-sea vessels
have deep drafts and plenty of room
tor propellers to obtain the water
they need.

But with the shallow draft towboat,
providing the propellers with sufficient
water is a problem that calls for
careful sitention. ;

The answer isa hull design that
permits a maximum amount of water
to flow freely to the stern. This free-
flowing design also reduces drag
through lowered resistance. The bow
design also offers minimum resistance
to the wake behind a fleet of barges.

A large number of modern towboats
are being construeted with tunnels in
the stern to carry out this free-flow
design. Without such tunnels, it
would be impossible to use the large
propellers found on modern towbosats.
The tunnels are hollowed-out areas
in the stern which provide room for
the tip of the propellers to emerge
above the level of the waterline. The
result would he wasted power were it
not for the shape of the tunnels and
the Kort nozzles, which keep the pro-
peller fully immersed when the tow-
hoat is underway.

However, 8 number of towboats are
constructed for use in areas where
the Kort nozzle and tunnel arrange-
ment are not particularly advantage-
ous to their operation.

The sweep of the stern lines also
contributes to propulsion. A longer,
leaner stern means less resistance to
water flowing to and away from the
propellers. It prevenits the water
from eddying up to dissipate the
thrust. The main forece of the pro-
peller stream is directed horizontally
below the waterline.

Among the mmost significant ad-
vancements in towboat technology
was the development of the Eort noz-
gle, Under normal towing conditions,
the pronerly designed Kort nozzle can
increase horsepower 25 percent over
the best open-screw desien. These
nogzles are desizgned to blend smoothly
into the hull structure, and the other
appendages such as rudders and
struts are placed and shaped to suit
each hull and nozzle combination.

Design of towboat propellers, espe-
cially for river vessels with their
heavy emphasis on backing, is o hich-
1y specialized field. A large surface
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area is reguired to utilize horsepower
effectively, both for operating ahead
and for backing. Y

The greater the surface area, the
maore horsepower the propeller will
convert to eflective thrusts. Deter-
mining the diameter of the propeller
and the number of blades is based on
such factors as the size and hull shape
of the boat, engine horsepower, free-
dom from vibration, speed, and other
characteristics of the tow.

REDUCTION GEARS

The use of reduction gears enables
designers to use slower speed propel-
lers which are more efficient. Efi-
ciency of the propeller improves as
the depth of water below the propeller
increases. However, if the propellers
are designed for close fo maximum
efliciency, it will ereate an overload
when the towboat is running in the
normally low water of the inland
channels. In an effort to correct this
situation, controllable pitch propellers
have been installed on some boats.
Under this arrangement, the pitch of
the propellers in deep water, or when
under licht load, is increased, and the
pitch decreased in shallow water or
when under very heavy load. This
changing of pitch allows the engines
fo run at their rated speed and de-
velop full horsepower under all ¢on-
ditions.

Pilotine a towboat calls for experi-
ence, skill and good judgment, but
the pilot’s gualifications mean little
if his boat fails to respond properly
to speed and directional controls.
Sensitive maneuvering in all direc-
tions can be achieved by placing 1 rud-
der aft and 2 rudders forward of each
propeller. 'The rudders are oper-
ated by two hydraulic rams, one of
which controls the steering rudders
aft of the propellers and the other the
flank rudders forward. Both rams
are driven by & hydraulic system.
Steering levers in the pilothouse indi-
cate the exact position of the rudders.

A towboat’s only hrakes are its en-
gines, In order to bring thousands of
fons to a dead stop the towboat re~
quires: (1) Swift reversal of the pro-
pellers; (2) engines with adequate
backing power; and (3} propellers de-
signed to utilize this power efficiently.

In today's advanced design, reverse
reduction gears reverse the propellers
swiftly without the necessity for stop-
ping and reversing the engines. A
gsingle lever for each engine serves
as throttle and ¢lutch (o control en-
gine speed and the reversing gear.
With the best system of engine con-
trols, this reversing process is com-
pletely automatic. The process is so
timed that the engines and other

{Continued on page 129}

WORKERS ARE DWARFED by the size of the stern of this river towhbaoat.
on edch propeller for complete control of the craft,

propellers weigh 16 tons each.

Note the two rudders
The cost steel Kort nozzles encasing the

Photo Courtesy Drave Corp.
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ATMOSPHERIC REFRACTION AND RADAR

By Lawrenca E. Truppi
U, $. Weather Bureau
Courlesy the Marlners Weother Log

IN THE ARTICLE “Radar and
Weather” printed in the March 19568
issue of the Proceedings the influence
of precipitation on rader operation
was discussed, and the various con-
figurations of PPI scope echoes asso-
ciated with different types of storms
were desceribed. However, the radar
set is not only affected by stormy
weather, but sometimes by the cloud-
free atmosphere as well. The nature
of the atmosphere is such that it can
bend radar waves in much the same
manner as it does light waves. As
the human eye detects phenomena
like “looming” and “sinking,” the ra-
dar PPl scope can display similar
effects.

Prom a ship’s bridge 50 feel above
the sea surface the visible horizon is
8.1 nautical miles, and the radar hori-
zon from the same height is 9.3 nau-
tical miles under “average’” atmos-
pheric conditions. The bridee of
another vessel or land 50 feet hich
should be barely detectable at 16.2
miles by sight and 18.6 miles by radar,
and yet objects are sometimes visible
at sen beyond the expected range.

Indeed, surlace reder has detected
ships al ranges up to 200 nautical
miles and land masses up to 1,700
miles.

The explanation of the phenomenon
is that the atmosphere is not of con-
stant uniform density, and as radar or
light waves pass through successive
layers of differing densities, they
travel in curved rather than straight
lines. In figure 1 the ship and the
low land mass would not ordinarily
be detected as they would be below
the radar horizon, that is, the radar
beam would pass over them at a height
of about 500 feet. Since radar energy
is confined to the radar beam, no
energy would be refiected from the
ship or the low land, and therefore, no
target pips would he displayed on the
PPI scope. However, as the drawing
illustrates there is a layer of cool,
moist air next to the sea (appears
dense to radar waves), above which is
air that is warm and dry (less dense
to radar energy). Asihe radar waves
pass from the dense air to the less
dense they are “refracted” or curved
back toward the denser air. If the

downward refraction exceeds the cur-
vature of the earth (superrefraction)
the radar waves are bent back to the
sea’s surface where they are reflected
upward, to be refracted once again.
The atmospheric layers of different
refractive properties and the sea sur-
face have formed a “radar duct,” or it
is said that radar waves are “trapped.”™
The ship and the land in figure 1 are
displayed on the radarscope because
of extended radar coverage as a result
of trapping. = J
When the trapping is present there
will be instances when land masses,
which are beyond the apparent range
of the radar equipment, will appear on
the radarscope as distinct land masses
seemingly within range. Radar tar-
gets within the maximum range of the
set, say 40 miles, will not be seen, but
long-range echoes {rom beyond 100
miles may appear. For example: If

your radar employs a pulse repetition
frequency (p. r. £.) of sbout 1.216.0
pulses per second (p. p. 8.) when using
the 40-mile range setting, an object
140 miles from the ship will appear as
an echo at 40 miles on the radarscope;

Undar narmal aimospheric
condition, rodar beam 500
above surfoce of 30 M

warm, dry gir aloft

" Cool, maist alr
neor 3uface

Low land

When iropping in
prasant, rodor beoem
is hatd nexi o surfoce
ond detects targets
which would nol be EXTENDED RADAR COVERAGE

o o
detectsd undar normal \\_/ T BY SUPERREFRACTION

conditions,

Under normal
conditions, the

ship or the low
land would not ba
detected by rodar.

OR "'TRAPPING'

Figure 1.
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—
Under subrefractive
conmditions, the rader
beam is bent upword
away from the sarth.  Moist air aloft
The ship and the lond "+ - .
are not detrcied,

an object 120 miles will appear as an
echo at 20 miles; and so forth. An
echo of a shoreline will disappear into
the center of the radarscope at a range
of 100 miles, and will later reappear
when its true range is 40 miles. Buch
echoes are known as “ghosts” or
“second trip"” echoes. Some favored
oceanic areas for radar trapping and
associated phenomena include:

1. Mediterranean Sea in sum-
mer.

2. Coast of French West Africa
near the Canary and Cepe Verde
Islpnds.

3. Gulf of Aden in summer,

4. Persian Gulf in summer.

5, Northern part of Arabian Sea
in March, April, and May.

6. Bay of Bengal.

7. West coast of India except
during southwest monsoon.

8. North coast of Australia ex-
cept during northwest monsoon.

#. Northwest coast of Australia
all year round, but particularly in
surmrer.

10. West and 2outh coasts of Aus-
tralia and New South Wales in
sumrmer.

11. Around North Island, New
Zealand in summer.

12. Boutheast coast of South Is-
land, New Zealand during nor'wester.

13. The Japan - Formosa - Luzon
region in winter.

14. Western Atlantic in the region
of Bermuda in suminer.

Although meteorological effects
usually act to extend radar coverage,
the phenomenon of “subrefraction” is
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I otmosphenc
conditions, the
ship and the
land would be
xf detecied by
rodar.

REDUCED RADAR COVERAGE
BY SUBREFRACTION

Figure 2.

possible and has been observed.
Figure 2 illustrates what might oceur
if the condition causing superrefrac-
tion were reversed. One of the most
common causes of subrefraction at
sen is the formation of advection fog,
caused by the advection of moist air
over a cooler sea surface. Moisture
may be condensed out (fog) of the
lower layers thus tending to give rise
to. an increase in humidity with
height. Advection fog is very common
near the Aleutian Islands and off New-
foundland. However, the presence of
fog at sea does not necessarily indi-
cate subrefraction. In other types of
fog, such as steam fog, formed when
cold, dry air passes over & warmer sea
surface, 2 standard atmosphere will
prevail, or & radar duct might even
develop. Subrefraction may also ac-
company the low visibilities found
ahead of an approaching warm front.

At ranges of 10 miles or less, it is not
likely that any targets would be lost
because of subrefraction since the in-
fluenece of the upward curvature of the
radar beam only becomes significant
at long ranges. Manufacturers opera-
tor’s manual or handbook should al-
ways be consulted as to the proper
adjustments or range setiings 1lo
employ.

The following are some rules of
thumb concerning atmospheric re-
fraction and marine radar,

1. Weather conditions that indi-
cate the possibility of radar trapping
are: A warm, moderate breeze from
a continental land mass; smoke, haze,
or dust that fails to rise but spreads

NO SHIP!

/

out horizontally: or the moisture con-
tent of the air at bridee level is con-
siderably less than that just above the
sea, and the air is relatively calm.

2. Fog may bring reduced radar
coverage at ranges beyond 10 miles,
or it may lead to extended radar cov-
erage, and frapping.

3. It is not advisable to permit
the radar to stand idle. Radarscope
interpretation reguires experience:

there is no substitute for it. In addi-
tion, some manufacturers advise that
radar equipment be operated at least
2 hours per week to prevent condensa-
tion of moisture within the equipment
case which might cause arc-overs in
high voltage circuits.
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SONIC DEPTHFINDERS

By Lt. Comdr. N. L. Fendig, USCG
Mearchant Vessel Parsannel Division,
Ceost Guard Headquarters

IMPROVEMENTS in instruments us-
ing the speed of sound in water to de-
termine the depth have reached the
point where other types of equipment
previously used for this purpose have
become obsolescent. Even the inland
boatman has supplemented, if mnot
supplanted, his sounding pele with
sonic devices which can give him im-
mediate and continuous information
on the depth of the water under the
keel of his tug or tow. In some mod-
els. the instrument is portable, and
information on depth conditions at
the head of a large, integrated tow is
available to the pilot of the pushing
towboat.

Prior to World War II most of the
sonic depthfinders in use had trans-
mitters operating within the audible
range, ‘These generally consisted of
a solengid powered hammer in the
bottom of the hull, and the thud of the
oscillator as it was called, could often
be heard when the vessel possessing
it was on soundings.

During and subsequent to the war,
the trend in sonic depthfinders has
been toward the use of supersonic fre-
quencies operating cutside the audible
range of sound. The advantoazes
gained by the use of these higher fre-
quencies include:

1. Use of simpler, more compack,
and reliable transducers.

2. Comhination of functions in
that the transmission and reception
of the sound impulse could be dcne
with a single transducer.

3. Minimum effect of sound in the
audible range on the efficiency of the
denth determination.

4, Better directional qualities
could be imparted to the sound im-
pulse,

Transducer is the name for a device
fo convert energy from one form to
anather: in soniec depth finding equip-
ment it converts electrical energy inio
acoustic energy, and, conversely,
acoustic energy into electrical energy.

TRANSDUCERS

Transducers operating in the su-
personic frequencies use elther piezo-
electric crystals or magnetostriction
in metals for the generation and re-
ception of high frequency sound. The
piezoelectric erystals depend on the
dimensional change in certain types
of natural and artificial crystals when
these are subjected o an electric field.
The crystals are set to vibrating by
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A GOOD EXAMPLE of a depth recorder is seen in this photograph.
Courtesy the Edo Corp,

the eleciric current, enabling them to
generate sound. The pressure of the
returning sound impulse generafes
electric current which is then ampli-
fied to actuate the indicator when the
transducer acts as a receiver. Mag-
netostrictive-type transducers are
similar in effect, but their action de-
pends on the dimensional change in
certain metals when subjected to a
magnetic fleld.

The short wavelengths of the high
frequency sound permits transducers
to be small in size, but capable of
resonance with the sound wave. This
not only improves the eficiency of the
device, but imparts directional quali~
ties to the sound pulse. The shorter
wavelengths of sound are less readily
difiracted in the water, which also
assists in keeping the pulse directed
at the bottom under the vessel rather
than spreading in a diffused pattern.
Unfortunately, however, the short
wavelength signal is more rapidly
attenuated.

SPEED CORRECTIONS

In salt water the speed of sound is
generally assumed to be 4,800 feet per
second. Inecreasesin temperature, sa-
linity, and pressure cause an increase
in the speed of sound. While the
errors caused by using a constant
speed of 4,800 feet per second are nor-

mally of small magnitude, a correction
should be made if soundings of high
precision are desired. Curves are
available with the operating instrue-
tions for many makes of instruments
which provide data on the speed of
sound under various conditions. The
principal cause of the change in the
speed of sound from standard con-
ditions in salt water is temperature,

The manner of applying these cor-
rections cen be readily determined.
If the instrument is based on a speed
of sound of 4,800 feet per second and
the conditions indicate that a speed
of 5,000 feet per second would be more
likely, then the distance covered by
the sound nulse would be 50,48 of the
distance indicated by the instrument.
Corrections for other conditions dif-
fering [rom the standard may be
reasoned in a similar manner.

The speed of sound in fresh water
is approximately 97 percent of that in
salt waler. For a sounding of high
accuracy in fresh water on an in-
strument calibrated for salt water use,
this correction should be applied, or
a Imore precise correction determined
from the curves. Some instruments
designed for principal use in fresh
water are based on the velocity of
sound in that medium and conse-
quently need no correction for
salinity.
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Ancther possible source of error in
soundings arises from voltage fluctua-
tions. The indicators are usually
driven by synchronous motor which
rotate a neon bulb or move a stylus
onrecording-type instruments. If the
frequency of the alternating current
developed by a rotary converter or
motor alternator varies significantly
pecause of variation in the speed of
the d. c. motor driving it, the depth
indicated may be in error, Vibrafors
are often used to convert 4, ¢. into
a. ¢. because the freguency is then
controlled by the mechanical design
of the vibrator instead of the input
voliage. Some instruments are
equipped with frequency meters fo
insure that a. ¢. current of the correct
frequency is being used.

POPULAR DEVICE

Although subject to the possible
errors cited and malfunctions of the
electrical or mechanical parts, the
convenience, dependability, and ac-
curacy of sonic-type depthfinders
have increased their popularity. As
improved charts of deep ocean arcas
become available, and the range of
depths which the instruments can
measure increases, the usefulness of
the instrument is widened, Sounding
machines using a wire to lower a
hollow glass tube to measure the pres-
sure corresponding to the depth are
not only far less convenient, but sub-
ject to more serious errors as well.
The usual Kelvin (hollow glass tube)
sounding device is not adapted to
fresh water use because the silver

salts in tubes depend on the chloride
ions in sea water for discoloration by
metathesis to record the length of
tubing into which water has been
forced by the pressure at the hottom.
Use of sound on modern ships is not
limited to depthfinding alone. Fish-
ermen have adapted the devies to lo-
cate schools of fish. Other types of
sonic equipment are used for measur-
ing the thickness of hull and tank
plating without the need for drilling
holes. Nondestructive testing of cast-
ings for flaws is possible for shipyards.
Other industries have developed sound
equipment for cleaning surfaces, drill-
ing and machining metals, and emul-
sification of liquid mixtures, among
other uses, many of which may be
adapted for the marine industry.
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LEGAL OPINIONS

Negligence of assisting tug: a tug
assisting in mooring is neglicent not
Lo expect, anticipate, and avoid usual
maneuvers of the ship being assisted,
In Grace Line, Inc., v. Tug C. Hay-
ward Meseck, 1958, A. M, C. 325, the
U. 8. Court of Appeals, Second Cir-
cuit, affirmed the decfsion of the court
below (150 F'. Supp. 425, 1957 A. M. C.
1805} in holding an assisting tug
liable for collision with the assisted
ship’s propeller because the tug failed
to anticipate and avoid the usual ma-
neuvers of mooring. The ship was
determined to be not negligent in
failure to sound three blasts though
backing full because the tug was at-
tached to her by line making the two
as one for the purposes of the Pilot
Rules. .

Vessel, not in navigation when de-
activated. In Owens v. U. S., et al,,
1858 A. M. C. 216, a Liberty ship,
owned by the United States, had heen
deactivated and put in the Reserve
Fleet. Her boilers and engines were
not in operation, there was no water
in her tanks, and the pipes had
been disconnected for drainage and
greased infernally. Some years later
she was withdrawn from the Reserve
Fleet and towed as a dead ship to a
shipyard for reactivation to enable
her to be placed in navigation. At the
time the libellant was injured, the
vessel was under the complete control
of the repair contractor. The Distriet
Court, in a decision favorable to the
Government, said, among other
things: “A deactivated vessel in the
custody and controel of a ship repair
contractor undergoing reactivation
repairs is not a vessel in navigation
subject to the warranty of sea-
worthiness.”




PUBLICATIONS ? THIS IS WHERE YOU CAN OBTAIN THEM

IN ANSWER to numerous inguiries
relative to where charts, maps, lizht
lists, and other material useful to the
mariner can be obtained, the follow-
ing list includes those most frequently
requested:

@ U. 5. Navy Hydrographic Office
Extensive range of nautical and
aeronautical charts and publicalions
covering the navigable waters of the
world. Available fto the public
through authorized Hydrographic Of-
fice sales agents and the Hydro-
graphie Distribution Offices. Pur-
chasers are urged to order through
local sales agents whenever possible,
but if there is no agent in your area,
orders may be submitted from pur-
chasers west of the Mississippi River
(except the Gulf of Mexico and the
Canal Zone area) from the:
Hydrographic Distribution Office
Naval Supply Depot, Clearfield
Ogden, Utah
All other localities are reguested to
order from:
Hydrographic Distribution Office
Naval Supply Depot, Scotia
New York
® 1. 3. Coast Guard
Light Lists, United States coasls
and possessions. For sale by the
Superintendent of Documents, Gov-
ernment Printing Office, Washington
25, D. C., and from Coast Guard Sales
Agents.
® U, S, Coast and Geodetic Survey,
Department of Commerce
Tide Tables, United States and For-
eign Waters; Current Tables, Coast
Pilols (United States coasts and pos-
sessions) ; United States Inside Route
Pilots; coast and harbor charts of the
United States and possessions and
aeronautical echarts of the United
States. For sale by Coast and Geode-
tic Survey Agents.
® U. 8. Geological Survey, Depart-
ment of the Interior
Topographic and geclogical maps of
the United States and possessions.
® Mississippi River Commission
(Secretary, Vicksburg, Miss.)
Charts of the Mississippi River from
its gource to the Delta.
® U. 5. Naval Observatory, Navy
Department

Nautical Almanac, $32; American
Ephemeris and Nautical Almsnac,
1957 ed., $4.50; American Air Al-
manac, printed for 4-month periods
of each year, beginning with January,
$2. For sale by the Superintendent of
Documerits, Government Printing Of-
fice, Washington 25, D. C.
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® U. 5. Enegineer Office, Louisville,
Ky.

Charts of the Ohio River.

® U, 8. Lake Survey Office, De-
troit, Mich., and

U. 8. Engineer Oflice, Bullalo, N. Y.

Charts of Lake Champlain, Oneida
Lake, New York canals, the St. Law-
rence River above St. Regis and Corn-
wall, and charts of the Great Lakes
(but not harbor charts in Canada nor
charts in Georgian Bay).

@ U, 5. Weather Bureau, Depart-
ment of Commerce

A chart showing the principal types
of clouds is sold by the Superintend-
ent of Documents, Government Print-
ing Office, Washingfon 25, D. C.; price
5 cents. In booklet form, 35 cents,

® T. 8. Civil Aeronautics Adminis-
tration

Airman’s Guide, Flight Information
Manual, Federal Airways Manual of
Operations, Civil Aeronautics Bulle-
tins, and Civil Air Regulations. Faor
sale by the Superintendent of Docu-
ments, Government Printing Office,
Washington 25, D. C.

® U. S. Army Map Service, Wash-
ington 25, D. C.

Maps of Ohio River.

@ U, 8. Engineer Office, Omaha,
Nebr.

Maps of Missouri River.

@ U. 8. Engineer Office, St. Louis,
Mo.

Maps of Illincis and Mississippi
Rivers.

® U. S. Engineer Office, Chicago,
111.

Maps of Illinois Waterway (Lakes
to Gulf). 3

COAST GUARD LISTINGS

price $0.75.
Calif., price $0.75,

$1.25.

Coast and Islands, price $2.

in more than one Coast Guard district.

daybeacons, and buoys, price $0.25,

electronic  aids—Iloran,

PACIFIC COAST, 1958 EDITIONS

Volume |, 11th Coast Guard District, from Mexican barder to Point Arguello, Calif.,
Volume 11, 12th Coust Guard District, from Peint Arguelle, Callf., to St. George Reef,
Volume IIl, 13th Coast Guard District, from St. George Reef, Calif., to Alaska, price
Volume IV, 17th Coast Guard District, Alaska, price $0.75.
Volume V, 14th Coast Guard District, Hawalian and Pacific Islands, price $0.75.
Volume |-V {Combined), List of Lights and Other Marine Aids, covering the Pacific
This volume is a composite list of Volumes | to V,

inelusive, with syitable cross-references te facilitate its use by navigators operating

GREAT LAKES, 1958 EDITION
Light List, Great Lakes, United States and Canada, price $1.75,
MISSISSIPPI RIVER SYSTEM, 1958 EDITION

Light List, Mississippi ond Ohio Rivers and their tributaries, price $1.75.

OTHER PUBLICATIONS ON AIDS TO NAVIGATION

Aids to Marine Navigation of the United States, CG—193—Explains briefly the signifi-
conge of the various colors and characteristics of lights, electronic aids, fog signals,

Ocean Electronic Navigational Aids, CG—157—1—Explains the operational features of
radichedcons, microwave bedacons, and other radar aids

operated by the Coast Guard, price $0.50,

The above light lists, which furnish information concerning aids to navigalion main-
tained by or under authority of the U. 5. Coast Guard fer the waters indicated, and
the other publications on aids, may be obtained from the Superintendent of Documents,
Governmen! Printing Office, Washington 25, D. C., or from his sales agents focated in
the principal seaports for the prices stated.
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REPORTS of personal accidentaboard
ship cover almost every situation, but
it must be agreed that this one is a
little unusuat:

“While milking o cow the one neorby
kicked me."”” Result: Broken arm.

Among the hundreds of accident
reports forwarded to Coast Guard
Headquarters are included some of
the following:

Ship rolling heavily, man hraced himself
by holding to frume of door—door closed
catching his right hand. * * * Apparently
misjudged handrails and fell down ladder
from messhall to deck below—possible head
injuries. * * * While securing gungway
bridle, the davit orm guyline parted causing
the davit arm to swing striking seaman en
the head. ® * * |p disconnecting an air hose
from the main deck air line without securing
the air supply, received second-degree air
burns on the back of both hands. * * * This
seamon pulled a 34" rubber hose into the
fire room from the grating above and suffered
severe scalp wounds when the coupling
struck him on the head. * * * Trying to
carry two portable fire extinguishers this sea-
man slipped and fell, suffering a fracture of
his left wrist. ® * * |n standing on an en-
gineroom handrail, this seaman slipped and
fell to the deck below, suffering broken ribs.

I'm ca my way to FIRST-AID CLASS,
I thasz anyshing | ¢on de for pau fint?

4
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CAN YOU TOP THIS?

A continuing review of these acci-
dent reports shows carelessness one
of the prime reasons for shipboard
accidents.

Here cre some: In walking aft this seaman
stepped on o piece of line which relled under
his foot causing him to lose his balance and
fall to the deck with a wrenched back. * * =
In bocking doewn the ladder from the main
deck to o store's deck guiding o 53-gallon
drum of lube oil, this seaman slipped and
fell with the heavy drum on top of him, * * *
In unhooking drafts of lumber being lowered
inte the hold, this seaman was struck an the
head by an empty cargo hook, * * * Saq.
man was standing on a folding chair attempt-
ing to hang a picture—the chaoir slipped and
he fell to the deck. * * * In slacking o
spring line this man caught his thumb be-
tween the line and mooring bit, amputating
part of his thumb.

Among those accidents which are
reported with almost monotonous reg-
ularity are those invelving gangways,
knife cuts in the galley, and falls,
While some of the following may be a
little unusual, they all were lost-time
accidents.

In securing hatch tarpaulins, this seaman
stepped from the hatch to a deck padeye turn-
ing ‘his ankle, * * * Sianding on a winch,
adjacent to a resistor house, slipped and fell
to the deck below. * * * |n removing heavy
steam pipe guard this wiper had a finger
crushed when the guard slipped back in
place. * * * This man had the end of his
middle flnger cut off when the wheelhouse
door closed on his hand. * * ¥ I|n carrying
a lood of nopkins, this waiter slipped and fell
ascending o stairway. * * * While closing
o dining room port light cover, the cover
slipped and fell on his hand, * * * Lacer-
ated hand—caught in mooring line. * * *
Slipped and fell on engineroom deck—injuring
left leg. * * * In ascending an engineroom
ladder this FWT slipped and fell backward to
the deck below, suffering o broken arm. * * *
While scaling deck a piece of rust blew into
this seaman’s right eye, incapacitating him
for 30 days. * * ¥ |n unhooking o wire
sling, @ broken strand punctured this man's
left forefinger.

To be really effective, safe practices
must become habitual. Men must
form the habit of doing things safely
so that they do them that way auto-
matically, all the lime, even without
thinking.

. . and the effect.
least 72 hours.

CAUSE

Mo safety line on stags.

ACCIDENTS IN BRIEF

Here is a condensation of some accidents reported to Coast Guard
Headquarters during the past month. A capsule glimpse into the cause
In each case the victim was incapacitated for at

Hand on cradle while cradling boom______
Failed to secure bottom of ladder_________

Bologna on galley deck

Grapes on ladder to reefer flot______.__.___
Oil spill not elegnedwp_
Jumped from rail to dock, going ashore_____
Using folding chair as a lodder___________
Fiattening nail with sola of shee___________
Failed to secure chillroom dooro——_____
While cleaning slicing machine thoughtlessly
touched switch.
Hand outside of small boat when coming
alongside.
Sudden strain on meering line while surging
on drumhead.
Flarehack
Wrench dropped from upp
Hatch cover missing.
Failed to use steady rest on grind wheel

level

EFFECT

Crushed fingers.
Fell from stack. Injured back and head.
Two men hospitalized.

Sprained foot,

Two broken ribs.

Fall; broken hand.

Broken knee cap.

Chair folded. Bruised back and chest.
Thin sele {and foot} penetrated,

Lest 2 fingers.

Lacerations of 3 fingers.

Finger required amputation.

Multiple bruises when fossed over drum-
head. (He held on.)

Second deyree burns to fireman,

Contusions on head.

Broken leg, broken arm, facial laceration.

Finger caught; deep lacerations.

Climbing acress, instead of walking around
deck cargo.

Sprained ankle,
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GTS JOHN SERGEANT

TWO OF THE THREE gasifiers for the GTS Williom Potterson are shown in this view before

installation aboard ship.

Full satisfaction with the operating
performance of the power plant of
the Gas Turbine Bhip John Sergeunt.
the world’'s first large vessel com-
pletely propelled by a pas turbine,
was reported by the Maritime Admin-
istration.

Since the ship’s conversion in Sep-
tember 1956, the experimental gas
turbine and controllable-pitch pro-
peller have operated some 4,700 hours
to April 1958. Normal operation dur-
ing this time has been at 6,000 shaft
hersepower or better, and the average
speed was slichtly in excess of 16 knots
where sea conditions permitted. The
original Liberty ship speed was 10
knots under the same conditions.

The GTS John Sergeant is the third
of four wartime Iiberty ships with-
drawn from the National Defense Re-
serve Fleet by the Maritime Adminis-
tration in its $12 million Liberty Ship
Conversion and Engine Improvement
Program. Objectives of this program
are to determine the most economical
types of propulsion to upgrade these
10-knot emergency standard vessels,
of which the Goavernment still holds
title to some 1,400, and to test ad-
vanced forms of propulsion for the
American merchant marine.
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‘Phete Courtesy Cleveland Diesel Engine Division of General Motors.

-

The Sergeani’s installation includes
specianl and novel provisions for the
treatment of residual or Bunker C
fuel ¢il to avoid the harmful effects of
turbine deposits caused by chemical
elements in this low cost fuel. The
method of fuel treatment provided on
board consists essentially of water
washing to remove or reduce the so-
dium and calelum content and to
make inert the vanadium element by
treating the fuel before combustion
with a small amount of a chemical
additive. This process has effectively
demonstrated that it will protect the
gas turbine, thereby insuring effi-
ciency and long life of the prime
mover. Although the Sergeant’s com-
mereial service has been with a seleci-
ed grade of Bunker C fuel, recent
moves are looking toward demonstrat-
ing ship operation with run-of-mine
Bunker C fuels.

Present experience alsc shows that

. the gas turbine prime mover has been

completely reliable and trouble free.
In addition, operation proves that the
favorable overall fuel economy of this
installation, as well as its low mainte-
nonce record, has begun to challenge
the position of modern and well estak-
lished steam turbin preopulsion in our
merchant marine.

TALK ABOUT SAFETY

One of the most refreshing ap-
proaches to shipboard safety is pre-
sented monthly in the “Talk About
Safety” bulletins distributed to the
American President Lines fleet. Ed-
ited by Capt. John P. Chiles, assistant
to the vice president. operations, the
newsletter encourages its readers to
“talk about safety—and do something
about it.” Each issue is highlichted
with gquotes from aceident reports fol-
lowed by comments from the editor.

After a series of reefer-box casual-
ties, Captain Chiles had this to say:

“Calories are not the only hazardous
content of an icebox. The doors are
specially construected to assault you
when you're not looking; the gratings
do their best to hold every hit of fat
you drop for better slippage and they
resent serubbing as muech as Junior
on Saturday night; cases of pork lie
there licking their chops over the
prospect of breaking somebody’s toe
or straining his back; open pans of
food carefully stored and covered by
conscientious cooks take advantage
of the flrst opportunity to shake off
their lids in order to absorb dirt and
dust from cases and erates lying near-
by. With a little education by all
concerned, these refrigerators, big and
little, can learn to like neat stowage,
proper handling, cleanliness, and re-
spect for the human body. It's all a
matter of degree attention as well as
temperature.”

In addition to listing lost-time and
total accident-frequency rates for
their ships by class, the APL bulletin
makes an important contribution by
listing the top 10 masters and top 10
chief mates for the year. Capt. Theo-
dore Judah tops the former list with
a perfect record of 240 nccident-free
deys while master of 2 vessels. H. H.
Hagler, chief mate of the S8. Presi-
dent Huves chalked up a frequency
rate of 5.74 for 242 days.

T T

SUBMARINE AREAS

Caulion regarding submarine oper-
ations.—Boundery limits and desig-
nations of submarine operating areas
are shown on the charts in solid pur-~
ple lines. As submarines may be op-
erating in these nreas, vessels should
proceed with caution. During tor-
pedo practice firing, all vessels are
cautioned to keep well clear of naval
target vessels flying a large red flag
at the highest masthead.
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COMMENDATION

JOHM A. McKEMMNA, quartermaster of the 5un Oil Co.'s MV Possaic Sun, is pictured above
receiving o Coast Guard commendation for his rescue of a woman in the East River, from
Capt. Arthur W. Johnsen, USCG, Officer in Charge of the New York Marine Inspection Office,
in ceremonies held recently. Comdr. R. T. A. McKenzie, Senier Inspector of Personnel, New
York, is seen at the left. In addition to the Coast Guard citation, Mr. McKenna was the second
man {o receive the Sun Oil Co.'s highest honor for hercism, the J. Howard Pew Award,
recognizing his fearlessness and devotion beyond the call of duty. The Coast Guard cilation
is quoted below:

MR. Joun A, McKENKA
502 West 213th Btreet
New York, N. Y.

Dear Mr. McEKENNA:

The T. 8. Coast Guard as the principal agency of the United States
responsible for the safety of life and property afloat, takes pleasure in
this opportunity to commend you for the courage and initiative you
displayed on May 1, 1957, while serving as quartermaster of the M/V
Passaic Sun, in your rescue of Mrs. John Daamean from the East River,
New York, N. Y. o

The report of the official investigation of the incident discloses that at
about 19656 e. 5. §. on May 1, 1957, when the Passaic Sun wos downbound
in the East River, the auxiliary sailboat 10 B 1442 was seen to founder
leaving four persons struggling in the water. Due to her lisht draft, the
Passaic Sun was so affected by the existing wind and tide that she could |
not be maneuvered to the direct aid of the distressed persons, and efforts
to toss them life preservers were ineffectual. Recognizing that the situ-
ation was critical, you iumped overboard with a lifering and swam an
estimated 200 yards where you succeeded in keeping Mrs. Daamean afloat
until further aid arrived. Her husband sank before you could reach them.

It appears certain that but for your fearlessness and timely action in
this emergency another life would have been lost. Your achievement was
in keeping with the highest traditions of the American Merchant Marine.

Very truly yours,

A.C., RICHMOND,
Vice Admiral, U. S. Coast Guaxd,
Commandant.

AES
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MERCHANT MARINE
STATISTICS

There were 952 vessels of 1,000 gross
tons and over in the active oceangoing
United States merchant fleet on May
1, 1958, according to the Maritime Ad-
ministration. This was 22 less than
the number active on April 1, 1858.

There were 36 Government-owned
and 916 privately owned ships in ac-
tive service, These figures did not in-
clude privately owned vessels fem-
porarily inactive, or Government-
owned vessels employed in loading
grain for stowage. They also exclude
34 vessels in the custody of the De-
partments of Defense, State, and
Interior.

There was a decrease of 19 active
and an increase of 21 inaclive vessels
in the privately owned fleet. One new
tanker, the Esso Leringion, went into
operation, and one Liberty tanker, the
Pandora, was returned to United
States flag from forelgn registry.
This increased the total privately
owned fleet by 2 ships to 998 ships.

Of the 82 privately owned inactive
vessels, 16 dry-cargo ships and 386
tankers were laid up for lack of em-
ployment. Most of the others were
undergoing repair or conversion.

The Maritime Administration’s ac-
tive fleet decreased by 3, while its in-
active fleet decreased by 2. Three
Liberty ships, Fort Laird, Fort Law-
rence, and William Hawkins, were sold

' for scrap. One tanker owned by the

Navy was turned over to the Adminis-
tration., One Liberty ship and two
Navy ships in fleet cuslody were
turned over to the Navy. This made
a net decrease of 5 in the Government
fleet, which totaled 2,120. There was
a net decrease of 3 vessels in the total
merchant fleet, active and inactive,
which numbered 3,118 on May 1, 1958.

No new contracts were placed. One
new private tanker, the SS. Esso Lex-
ingion, and 1 new and 3 converted
Gireat Lakes bulk carriers, and 1 coni-
verted dry-cargo ship were delivered,
while 2 new tankers were postponed
and 1 tanker conversion was canceled.
The total of large merchant ships on
order or under construction in United
States shipyards dropped to 108.

Seafaring jobs on active United
States-flag ships of 1,000 gross tons
and over, execluding civilian seamen
manning Military Sea Transportation
Service ships were 51,846. Prospec-
tive officers in training in Federal and
State nautical schools numbered
1,902,
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A UNIQUE METHOD of displaying storm warning signals to small craft out of sight of shore
signal stations is demonstrated by this Coast Guard helicopter in the busy Boston area. The -
appropriate signals are displayed beneath the alreraft in plain view of the boating public.
Approved by the U. S. Weather Bureou, this system is used to supplement signals displayed
at regular shore stations.

The Mississippi Shipping Co. has re-
ported a 25 percent reduction in acei-
dents for the first quarter of 1958 in
their 14-ship fleet. For 1957, the S5
- Del Monte won the safest ship award

for the second year in a row with only
one lost-time accident.

f & &

The 8S Seairatn Georgia entered
the month of May with a record of
462 days without e lost-time accident,
it was reported in the Seafarers Log.

¥ 3 3

A study of “Seafaring Fringe Bene-
fits” has been published by the Mari-
time Administration, and ean be ob-
tained from the Government Printing
Office, Washington 25, D. C., for b
cents a copy. The study examines the
historical background of negotiated
welfare benefits, and presents detailed
tabulations of employer contributions
for seafering pensions, welfare, and
unemployment. Included are thumb-
nail sketches of the origin and devel-
opment of fringe benefit plans, trends,
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and scope of maritime labor-manage-
ment negotiations, and data showing
the amount of employer contributions
per man-day for the respective pro-
gram.

& & &

A good foc’s’le guestion might be:
‘What is the most common fish in the
sea? According to the Infernational
Oceanographic Foundation the most

comunon fish in the sea is a species of-

Cyclothone, a deepwater fish some-
times called bristle-mouth. This fish
is about the size of a small minnow,
and it is rarely, if ever, seen by the
AVEerage person,

& & 3

Moore-McCormack Lines’ $26 mil-
lion cruise ship SS Brasil will begin
hetr maiden voyage to South America
on Friday, September 12, it was an-
nounced by company officials, The
ship is expected to make the 12,000-
mile round-trip between New York
and Buenos Aires in 31 days, cutting
a week off the running time formerly
required.

A crew from the Norwegian MV
Havitroll won the 18th annual Inter-
national Seaman’s Lifeboat Race held
Memorial Day in the Narrows off Bay
Ridge, Brooklyn.

Ancther Norwegian entry, from the
MV Oslofjord, was second. The 2
American boals came in seventh and
eighth in the field of 9.

& & &

The current issue of the Isthmian
Lines Safety Bulletin shows a sizable
reduction in shipboard accidents for
its 24-ship fleet for 1957.

In 1856 the company reported 308
accidents in all departments, and dur-
ing 1857 this total was pulled down to
287. By departments, the deck zang
cuf its aceidents from 168 to 153; the
engine department from 97 to 77;
while the stewards depariment in-
creased from a 1956 high of 41 (o 57.

On an overall basis the S5 Steel
Artisan led the fleet with a 95.76
rating with the SS Steel King a close
second with 94.98.

¢ & &

En route from New York to the
Canal Zone, the 5SS Cristobal picked
up a 43-year-old Danish seaman
swimming unhurt without a life pre-
server. Lost overboord from the Nor-
wegian tenker Anne, the seaman had
been in the water over 5 hours when
he was rescued,

& & 2

The new Grace Line passenger
ships, S8 Sante Rose and S5 Santa
Paulg, will call at Port Everglades;
Fla., it was announced by company
officials.

¢ & 2

The Weyerhaeuser Steamship Co.
has borrowed a page from its lumber
operation and is using “‘water blast-
ing” to prepare a ship’s underbody
for painting, In the lumber operation
the bark is stripped from logs by using
water under high pressure, and this
principle has been applied to their
drydocked vessels to remove marine
growth and loose hull paint. The
New York Times reported that water
under 1,500 pounds per square inch
is used in the operation.
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Q. What is magnetic variation?

A. Variation is the angle beftween
the magnetic and geographical meri-
dians at any place, expressed in de-
grees east or west to indicate the
direction of magnetic north from true
north. Called MAGNETIC VARIA-
TION when a distinction is needed to
prevent possible ambiguity. Also
called magnetic declination.

Q. What is compass error?

A. Compass error is the angle by
which a compass direction differs from
the true direction; the algebraic sum
of variation and deviation; the angle
between the true meridian and the
axis of the compass card, expressed in
degrees east or west to indicate the
direction of compass north with re-
spect to true north.

Q. What is the vernal equinox?

A. (a) That poin{ of intersection
of the ecliptic and the celestial egua-
tor, occupied by the sun as it changes
from south to north declination, on or
about March 31. Also called March
equinox, first point of Aries.

(b) That instant the sun
reaches the point of zero declination
when crossing the celestizl equator
from south to north.

. What is a solstice?

A. (a) One of the two poinis of
the ecliptic farthest from the celestial
equator; 1 of the 2 points on the ce-
lestial sphere occupied by the sun at
meximum declination. That in the
northern hemisphere is called the
summer solstice and that in the south-
ern hemisphere the winter solstice.
Also called solstitial points.

(b)Y That instant at which the
sun reaches one of the solstices, about
June 21 (summer solstice) or Decem-
ber 22 (winter solstice) .

Q. What is refraction?

A. (a) Refraction is the change
in direction of motion of g ray of radi-
anl energy as it passes obliquely from
one medium into another in which the
speed of propagation is different. Atf-
mospheric refraction is caused by the
atmosphere and may be further desig-
neted astronomical refraction if the
ray enters from outside the atmos-
rhere, or terrestrial refraction if it
emanates from a point on or near the
surface of the earth. Super-refrac-
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tion is greater than normal and sub-
refraction is less than normal.

(b) The change in direction of
motion of a fluid wave due to currents
or variations in depth.

Q. Define magnetic deviation and
state its cause.

A. Deviation is the angle between
the magnetic meridian and the axis of
a compass card, expressed in de-
grees east or west to indicate the di-
rection in which the northern end of
the compass card is offset from mag-
netic north. Deviation is caused by
disturbine magnetic influences in the
immediate vicinity of the compass, as
within the craft. Called magnetic
deviation when g distinction is needed
to prevent possible ambiguity.

€. What is g sidereal day?

A, A sidereal day is the duration
of one rotation of the earth on its

SHIP CONSTRUCTION

. Is a mushroom vent as at “B”
or a porthole as at “A" satisfactory
for ventineg a battery room? Why?

A. The mushroom at “B” would
meet requirements while the porthole
at “A’ would not. The hydrogen gas
evolved in the charging of bailteries
is lighter than air and unless an ex-
haust vent is lecated at the overhead
an explosive mixture could accumu-
late at the top of a rooni.

5

axis, with respect to the vernal eaui-
nox. It is measured by successive
transits of the vernal equinox over
the upper branch of a meridian. Be-
cause of the precession of the egqui-
noxes, the sidersal day thus defined
is slichtly less than the period of ro-
tation with respect to the stars, but
the difference is less than 0.01 second.
The léngth of the sidereal day is 24
hours of sidereal time or 23 hours,
56 minutes, 04.091 seconds, of mean
solar time.

@. What is interpolation?

A. Tnterpolation is the process
of determining intermediate values
between given values in accordance
with some known or assumed rate or
system of change. Linear interpola-
tion assumes that chanzes of tabu-
lated values are proportional to
changes in entering arguments. In-
terpolation is designated as single,
double, or triple as there are 1, 2, or
3 arguments or variables, respectively.
The extension of the process of inter-
polation beyond the limits of known
values is called EXTRAPOLATION.

Q. What is a conversion angle?

A. A conversion engle is the angle
between the rhumb line and the great
circle between two points.

. What is meant when two ce-
lestial bodies are said to be in—

(a) Conjunction;

(b) Opposition?

A. (a) Two celestial hodies are
said to be in conjunction when they
have either the same celestial longi-
tude or the same sidereal hour angle.

(b) Two celestial bodies are
said to be in opposition when their
celestial longitude or sidereal hour
angles differ by 180°.

Q. Define:

(a) Aphelion;

(b) Perihelion;

{c) Apogeeg;

(d) Perigee.

A, (a) Aphelion is that orbital
point farthest from the sun when the
sun is the center of attraction.

(h) Perihelion is that orbitel
point nearest the sun when the sun
is the center of attraction.

(¢) Apogee is that orbital point
farthest from the earth when the
earth is the center of attraction.

(d) Perigee is that orbital point
nearest the emrth when the earth
is the center of attraction,
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OIL POLLUTION

Pollution of the seas and harbors
by oil is & very serious problem.

It is DANGEROUS. Any spill is
hazardous to shipping and harbor fa-
cilities and could result in the loss of
life.

It is EXPEMSIVE. Effective clean-
up of even minor spills is very costly.

It iz ILLEGAL. Nof only the com-
pany involved, but individuals as well,
. are subject to prosecution for oil spills
under Federal, State, and local laws,

The records indicate that most spills
involve only a small amount of o0il and
are the result of preventable accidents,
or negligence., Common excuses
which are repeated time and again
for oil spills include:

“Overflowed while topping off.”

“Brror in valve manipulation.”

“Siphoned through air vent.”

“Alr Bubble.”

“Topo much pressure.”

“Left to secure another valve and
tank overflowed before I could get
back.™

This type of excuse does not indi-
cate willful negligence, bul does indi-
cate inattention and carelessness on
the part of those responsible.

0il pollution has been the subject of
international conferences and agree-
ments. Stringent antipollution laws
are in forece in many countries besides
the United States. There are State
and local laws prohibiting oil pollu-
tion. The Oil Pollution Act of 1524
(33 TI. 8. Code 432 to 437) is the basic
Federal antioil pollution law of the
United Sfates. It prescribes severe
penalties for violation, including sus-
pension or revocation of licenses, as
well as both filne and impriscnment.
Administration and enforcement of

the law is a responsibility of the Sec-
retary of the Army, acting through
eertain officers and employees of lhe
Corps of Engineers, U. S. Army. En-
forcement of the law is also a duty of
the U. 8. Coast Guard and U. S. Cus-
toms Service.

Investigation of cil pollution inci-
dents takes time and money and in
every case there is the possibility of
prosecution. Prosecution is under-
taken when there is sufficient evidence
to assure conviction.

We are taking this means to solicit
your fullest and continuing cooper-
ation in preventing oil spills. Careful
atliention to equipment and procedure

SURE THAT'S THE W

; 5 WAY
MOMBASA AGEMT

NT DowN €

hy management, to planning by super-
visors, and to the job at hand by those
who actually do the work ean be more
effective in preventing oil pollution
than all the laws ever written. The
prevention of minor spills can result
in the prevention of a major catas-
trophe. The earnest desire of all con-
cerned with the problem of oil pollu-
tion is to prevent oil spills rather than
to obtain convictions for violations of
the entipollution laws. Your con-
stant alertness to this problem will be
the most effective means of controlling
careless spilling with resultant econ-
omy, safety, and compliance with the
antipollution laws.

SHIPBUILDING OUTLOOK

-A Shipbuilders Council of America report shows the United States in eighth
place among 26 merchant shipbuilding nations last year,
As of January 1, there were 2,726 ships totaling 34,494,214 gross tons on the

Weys or planned,

The following table shows the number of vessels, the gross tonnage they
represent and the percentage of total shipbuilding activity as of January 1,

of the top ten nations in the report:

T 6 O 000 QDD 0 OGO 6 5 O o o O G
"’u]y ..................................
United States. . ... cveoe e irannnnnns
LW st e < v o o) exearrwere ek acafElefote o)

Denmark

| Wessels Tonnage Percent
...... 495 | 5,734,007 16.6
....... 517 5,524,235 15.7
...... 296 5,079,780 14.7
....... 250 3,758,885 10.9
....... 190 2,395,440 6.9
...... 146 2,213,100 6.4
....... 143 2,185,740 6.3
....... 23 2172,412 6.3
....... 143 1,804 400 5.2
....... 86 991,726 2.6
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NEWS IN BRIEF

The Association of German Ship-
owners announced there were 1,106
oceangoing ships in the German fleet
on January 1, 1958. Of this number,
1.004 were dry cargo and passenger
ships and 102 were tankers and
ore/oil carriers.

* * *

Newest flag to appear on the mari-
time scene is that of the United Arab
Republic which is Egypt and Syria.
The flag has 3 horizontal stripes of
red, white, and black with 2 green
stars vertically in Lhe center of the
white stripe.
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40 YEARS AGO:

On July §, 1918, the excursion steamer Columbia grounded in the Illinois River
about midnight with 456 passengers and 32 crew on board. The officers of the
vessel, instead of holding the steamer alongside the bank, proceeded oufl into
midstream with the result that the vessel sank in deep water and 92 persons
lost their lives. Charges have been preferred against the master and the pilot
on watch by the locel inspectors at St. Louis, Mo.

* & &

Other accidents reported include the following: The freight steamer F. A.
Hilburn en route from Havana to New Orleans was destroyed by fire, which
originated in the vicinity of the oil-pumping apperatus. The vessel was valued
at $150,000.

* L] E]
The freight steamer Onondaga, 2,696 tons, owned by the Clyde Steamship Co.,
erounded and was declared a total loss. Value was set at $500,000.

»  * *
30 YEARS AGO:

During the month of June 1928 the commanding officer of the Coast Guard
cutter Chicopee stationed at Portland, Maine, was specifically designhated to
assist in the examination and certification of lifebhoatmen under the provisions
of the Seamen’'s Act.

- R am
The steamer Point Reyes suffered $14,750 damage when she grounded entering
Cartagena Harbor due to an error on the chart covering these waters.

20 YEARS AGO: ‘

Inherent dangers in entering unventilated tenks was pointed up in the July
issue of the Bulletin in the case of the tanker Francis E. Poweil. The after-
peak tank of this vessel had been closed for about 8 months and prior to ship-
yvard repairs the second assistant entered the tank fo determine its condition
prior to filling with fresh water. In descending the vertical ladder he lost
consciousness due to a lack of oxyeen and fell. In turn, the first assistant.
chief engineer, and an ordinary seaman entered the tank to rescue the stricken
second assistant, and all became unconscious. By using fresh-air masks other
members of the crew removed the fallen men. All subsequently regained
consciousness with the exception of the first assistant, 'The cause of this
disaster resulted from the men entering the tank without first ventilating it or
definitely ascertaining its condition.
* * £

On June 1, 1938, American shipyards were building, or had under construction
to build for private shipowners 156 vessels, ageregating 423,933 sross tons.
Motorboats in the United States on July 1, 1938, were totaled at 221 546.

] * *

15 YEARS AGO:

Chanees in the titles of merchant marine inspectors have heen annournced by
Coast Guard Headquarters. The supervising merchant marine inspector has
been changed to marine inspection officer. Merchant marine inspector in
charee has been changed to officer in charge, marine inspection: and merchant
marine inspector has been shortened to marine inspectox.

El M *

A new publication of the Coast Guard, “Nautical Rules of the Road,” bringing
together in comparative form the internafional, inland, and pilot rules is ready
for distribution. Two other publications, “Specimen Examinations for Mer-
chant Marine Deck Officers” and the same for engineer licenses are available
to officers and men of the merchant marine as preparation material for origingl
or raise in grade of licenses.
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mere on lowboais

machinery are fully protected even if
the control levers are jammed from
full ahead to full astern.

HEAVY PLATING

Hull plating and scantlings on a
river towboat are much heavier than
required for a comparable size ocean
vessel. The hazards of shallow water,
shifting sandbars, lock walls, and the
constant contact with barges, re-
gquires that great emphasis be placed
on hull strength.

In addition to building lighter,
higher speed engines, the diesel en-
gine manufacturers have increased
the engine horsepower by turbo-
charging and aftercooling their newer
designs.

Since fuel cost is approximately
one-third of the total operating cost
of the bargeline, the towboat utilizes
comparatively inexpensive mixtures
of diesel fuel.

Superstructure and deckhouse size
depends upon crew requirements for
a particular service. In the modern
towboat all eontrols are centered in
the pilothouse and mounted for the
captain’s convenience. He is pro-
vided with as many navigation aids
as are desirable for his particular
vessel's scope of operations. These
include radar, ship-to-shore tele-
phones, depth finders, gyrocompasses,
searchlichts, horns, and intercom-
munication systems. The engine
room is equipped with controls and
gages that enable the engineer to
make the necessary adjustments in
the engine's normal functions and
warn him of breakdowns or improper
running conditions.

Every eflort is made to make the
living and operating conditions on
boats as comfortable as possible.
Modern space-heating equipment is
essential and air conditioning of the
living quarters is provided on many
boats. All-eleciric galleys frequently
are equipped with such time- and
labor-saving features as automatic
dishwashers, stainless steel sinks and
cabinet tops.

Ranging up to 6,000 horsepower.
towboats are built in lensths varying
from 100 to 200 feet and in breadth
from 30 to 40 feet.

These boats are constructed in a
large number of widely scattered
cities, since most of the major ports
on the inland waterway system have
either shipbuilding or ship-repair
facilities.

(The next article will describe the
many varied uses of the barge and its
relationship with the towboat in the
transportation of commodities over
the inland water system.?
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AMENDMENTS TO
REGULATIONS

[EpiTor's NoTe.—The material con-
tained herein has been condensed due
to space limitations. Copies of the
Federal Registers containing the mao-
teriel referred to may be obtained
from the Superintendent of Docu-
ments, Washington 25, D, C.]

TITLE 33—NAVIGATION AND
NAVIGABLE WATERS

Chapter |—Coast Guard, Depari-
ment of the Treasury

Subchapter C—Aids to Navigation
[CGFE 568-2)

PaRT T0—INTERFERENCE WITH OR Dam-
AGE TO AIDS TO NAVIGATION

PART 74—COSTS AND CHARGES
REVISION OF STANDARD CHARGES

The purpose of the amendments to
the regulation in this document is to
inerease charges for the preparation
of replacement aids to navigation,
charges for vessel time involved in the
placement of replacement aids to
navigation on station, and incidental
service charges to coincide with actual
operating costs for such service ren-
dered during fiscal year 1957, .

By virtue of the authority vested in
me a3 Commandant, United States
Coast Guard, by Treasury Department
Order Nos. 167-3 (18 F. R. 2962) and
167-23 (21 F. R. 5852) fo promulgate
regulations in accordance with the
statutes cited with the regulations be-
low, the following amendments to the
regulations are prescribed which shall
become effective upon the date of pub-
lication of this document in the Fed-
eral Register.

[Federal Register of May 8, 1858.]

TITLE 46—SHIPFING

Chapter |—Coast Guard, Depart-
ment of the Treasury
Subchapter F—Marine Engineering
[CGFR 58-16]

PART 55—PIPING BEYSTEMS AND
APPURTENANCES
SuppPART 05.10—PUMPING ARRANGE-
MENT AND PIPING SYSTEMS
BILGE AND BALLAST PIPING

The requirements in 46 CFR. 55.10-
25 (¢) (1) and 55.10-25 (1) are incon-
sistent and a request has been made
respecting the intent of the regula-
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tions governing bilge and ballast pip-
ing. 46 CFR 55.10-25 (¢) (1) applies
to all vessels and requirements for
stop-check valves in the machinery
space for controlling bilge suctions
from various compartments, while 46
CFR 55.10-25 (i) deals with bilge
and ballast piping for Great Lakes'
cargo vessels and permits a2 common
bilze and ballast line for cargo spaces
on Great Lakes’ vessels, which would
preclude the use of stop-check valves
for controlling the bilge suctions from
these compartments. Bilge and bal-
last valving arrangements employing
stop valves in the manifold in lieu of
stop-check wvalves are the generally
accepted practice on Great Lakes'
cargo vessels, The amendment in this
document to 46 CFR 55.10-25 (¢) (1)
eliminates this apparent inconsistency
in the requirements.

Because this amendment to 46 CFR
55.10-25 (¢} (1) is in the nature of an
editorial clarification which does not
impose any additional requirements,
it is hereby found that compliance
with the Administrative Procedure
Act respecting notice of proposed rule
making, public rule making pro-
cedures thereon, and effective date
requirements, is unnecessary.

By virtue of the authority vested in
me as Commandant, United States
Coast Guard, by Treasury Department
Orders 120, dated July 31, 1950 (15
F. R. 6521), 167-14, dated November
26, 1954 (19 F. R. 8026}, and CGFR
56-28, dated July 24, 1856 (21 F. R.
5659), to promulgate regulations in
accordance with the statutes cited
with the regulation below, the fallow-
ing amendment to 46 CFR 55.10-25
(¢) (1) is prescribed and shall become
effective upon the date of publication
of this document in the Federal
Register:

§ 5b.10-25 Bilge gnd ballast piping.
* okl Wy

(¢) (1) Bilge suctions shall be led
from manifolds, which shall be con-
trolled above the floor plating in the
compartments in which they are lo-
cated, and shall be ensily accessible
at all times. Except as otherwise per-
mitted by paragraph (i) of this see-
tion for Great Lakes' cargo vessels
employing a common bilge and ballast
system for the cargo spaces, valves in
the machinery space controlling bilge
suctions from various compartments
shall be of the stop-check type.

(R. 5. 4405, as amended, 4462, as amended,
46 U. 5, O, 375, 416. Interprets or applies
R. 5. 4399, as amended, 4400, as amended,
4417, as amended, 4417a, as amended, 4418,
as amended, 4421, as amended, 4426—4431,
as amended, 4433, as amended, 4434, as
amended, 4453, as amended, 4491, as
amended, see. 14, 28 Stat. 690, as amended,
41 Stat. 305, as amended, 49 Stat. 1544, as
amended, secs. 2, 3, 17, 54 Stat. 1028, as

amended, 347, as samended, 166, as
amended, sec. 3, 68 Stat. 675; 46 U. 8. C.
361, 362, 391, 301a, 382, 309, 404400, 411,
412, 4356, 489, 366, 383, 267, 528p, 1333,
463a, 50 U. 5. C. 198; E. O. 10402, 17 F. R.
9917, 3 CFR, 1952 Supp.)

Dated: May 5, 1958.

[sEAL] J. A. HIRSHFIELD,
Rear Admiral, U. 8. Coast Guard,
Aeting Commandaent.
[F. E. Doc. 58-35627; Filed, May 8, 1958
B:49 a. m.]

TITLE 33—NAVIGATION AND
NAVIGABLE WATERS

Chapter |—Coast Guard, Depart-
ment of the Treasury

Subchapter C—Aids to Navigation
[CGFR 58-17]

DPrivatE AIDs To NAVIGATION ON THE
OUTER CONTINENTAL SHELF AND Wa-
TERS UNDER JURISDICTIION OF THE
UNITED STATES

Notices regarding proposed changes
in the navigation and vessel inspection
regulations were published in the
Federal Register dated February 12,
1958 (23 F. R. 905-910), and March 1,
18568 (23 F. R. 1268-1270), as Ifems I
through XVIII of an Agende to be
considered by the Merchant Marine
Council. Pursuant to these notices a
public hearing was held on March 18,
1958, by the Merchant Marine Coun-
cil at Washington, D. C.

[Federal Register of May 20, 1958.]

TITLE 46—SHIPPING

Chapter I—Coast Guard, Depart-
ment of the Treasury

Subchapter B—Merchant Marine Officers and
Seamen

[CGFR 58-18]

PART 10—LicENSING OF (OFFICERS AND
MOTORBOAT QFPERATORS AND REGIS-
TRATION OF STAFF OFFICERS

PART T0—GENERAL PROVISIONS
ParT 183—FELECTRICAL INSTALLATION
MISCELLANEOUS AMENDMENTS

Notices regarding proposed changes
in the navigation and vessel inspec-
tion regulations were published in the
Federal Register dated February 12,
1958 (23 F. R. 905-910), and March 1,
1958 (23 F. R. 1268-1270). Pursuant
to these notices a public hearing was
held on March 18, 1968, by the Mer-
chant Marine Couneil at Washinston,
D. C.

This document is the third of a
series covering the regulations and
netions considered at this public hear-
ing and annual session of the Mer-
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chant Marine Council and contains
the final actions taken with respect to
Ttem IV of the Agenda. The first
document, identified as CGFR 58-8
{23 F. R. 2604), contained miscel-
laneous amendments to inspection re=
quirements to implement the act of
May 10, 1956, as amended (46 U. 8. C.
390-390g), which were based on Ttem
ITI of the Azenda. The second docu-
ment, identified as CGFR 58-17, con-
tains the requirements governing pri-
vate aids to navigation on the outer
Continentel Shelf and walers under
the jurisdiction of the United States,
which were based on Item I of the
Agzenda.

All the comments, views, and data
submitted in connection with the
itemns considered by the Merchant Ma-
rine Council at this public hearing are
yery much appreciated. The effective
date of the new reguirements respect-
ing “radar observers™ will be January
1, 1959, and after that date every ap-
plicent for an coriginal deck officer’s
license, raise of grade, or increase in
scope of license for service on oceall,
coastwise, or Great Lakes vessels of
300 gross tons or over shall be re-
quired to demonstrate, by professional
examination, his gualifications zs a
“radar observer.” No changes were
made in the proposals in Item IV—
Renewal of Merchant Mariner's Li-
censes and Regulrements for Radar
Observers (46 CFR 10.02-9, 10.05-48) .
The regulations and amendments in
this Ttem are adopted without change
and are set forth in this document.

By virtue of the authority vested
in me as Commandant, United States
Coast Guaerd, by Treasury Department
Orders 120, dated July 31, 1950 (15
F. R. 6621}, 167-14, dated November
26, 1954 (19 F. R. 8026), 167-20, dated
June 18, 1866 (21 F. R. 4894), and
CGFR 56-28, dated July 24, 1956 (21
F. R. 56569}, to promulgate regulations
in accordance with the statutes cited
with the regulations below, the [ollow-
ing amendments are prescribed and
shall become effective upon the date of
publication of this docwnent in the
Federal Register except the new re-
quirements designated 46 CFR 10.05-
46 which shall become effective on
and after January 1, 1959:

[Federai Register of May 21, 1058.]

AFFIDAYITS

The following affidevits were ac-
cepted during the period from April
15, 1958, to May 16, 1958:

American Bosch Arma Corp.,
Springfield 7. Mass., VALVES AND
FITTINGS.

Linde Co., Division of Union Car-
bide Corp., 30 East 42d Street, New
York 17, N. Y., VALVES AND FIT-
TINGS.
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MARINE SAFETY PUBLICATIONS AND PAMPHLETS

The following publications and pamphlets are available and may be
obtained upon reguest from the nearest Marine Inspection Office of the
United States Coast Guard, except for cost publications which may be
obtained upon application to the Superintendent of Documents, Govern-
ment Printing Office, Washington 25, D. C. Date of each publication is
indicated following title. i
CG No. Title of Publieatian
101 Specimen Examinations for Merchant Marine Deck Officers. 1-5Q
108 Rules and Regulations for Military Explosives. 5=15-54 .

115 Marine Engineering Regulations and Material Specifications. 3=1-58

123 Rules and Regulations for Tonk Vessels. 10-1-56

12% Proceedings of the Merchant Marine Council. Moenthly
Motorboat Sofety. 1957-1958 .

169 Rules to Prevent Collisions of Vessels and Pilot Rules for Certain Inland Waters
of the Atlantlc and Pacific Coasts and of the Coast of the Gulf of Menxico,

4-1-58

172 Pilot Rules for the Great Lokes and Their Connecting ond Tributary Waters,
4-1-58

174 A Manval for the Safe Handling of Inflammable end Combustible Liquids.
7=2-51

175 Monuoal for Lifebootmen and Able Seamen, Qualified Members of Engine
Department, and Tankerman. 6—-1-55

176 Load Line Regulations. 11-1-53

182 Specimen Examinations for Merchont Marine Engineer Licenses. 5157

184 Pilot Rules for the Western Rivers. 7-1-57

190 Equipment Lists, 3-1-56

191 Rules ond Regulations for Licensing and Certificating of Merchant Marine
Personnel. 9-15-55

200 Moarine Investigatlon Regulations and Suspens:on and Revocation Proceedings.
4-13-53

220 Specimen Examination Questions for Licenses as Master, Mate, and Pilet of Central
Western Rivers Yessels, 4-1-57

227 Laws Governing Marine Inspection. 7-3-50

239 Security of Vessels and Waterfront Facilities. 6—16-52

249 Merchant Marine Council Public Hearing Agenda., Annually

256 Rules and Regulations for Passenger ¥essels, 3-1-57

257 Rules and Regulatiens for Cargo and Miscellaneous Vessels. 6—-1-55

258 Rules and Regulations for Uninspected Vessels. 7=1-55

259 Electrical Engineering Regulations. 6-1-55

266 Rules and Regulations for Bulk Grain Carge. 2-13-53

267 Rules and Regulations for Numbering Undocumented Vessels. 1-15-53

268 Rules and Regulations for Manning of Vessels. 9-3-57

269 Rules and Regulations for Nautical Schools.  11-1-53%

270 Rules and Regulations for Marine Engineering Installations Coniracted for Priar
to July 1, 1935, 11-19-52

290 Motorboats. 7-1-57

293 Miscellaneous Electrical Equipment List. 4-15-58

320 Rules and Regulations for Artificial Islands and Fixed Siructures on the Outer
Continental Shelf, 1=2=57

Official changes in rules and regulations are published in the Federal
Register, which is printed daily except Sunday, Monday and days follow-
ing holidays. The Federal Register is a sales publication and may be
obtained from the Superintendent of Documents, Government Printing
Office, Washington 25, D. C. 1I{ is furnished by mail to subscribers for
$1.50 per month or $15.00 per year, payable in advance. Individual
copies desired may be purchased as long as they are available. The
charge for individual copies of the Federal Register varies in proportion
to the size of the issue and will be 15 cents unless otherwise noted on the
table of changes below.

Changes Published During May 1958

The following have been modified by Federal Registers:
CG-115 Federal Register, May 10, 1958.
{CG-191 Federal Register, May 21, 19568,
CG-320 Federal Register, May 20, 1958.
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