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If the co-ordinates on a great circle 
course are transferred from a gno­
monic chart to a Mercator chart and the 
lines connecting them drawn, what is 
the appearance of the great circle 
course on the Mercator Chart? 

How should charts be kept corrected? 
What precautions aTC necessary when 

charts have laid unused for a lengthy 
period after the date of issue? 

If a vessel has laid off a great circle 
track and has departed from the track 
through bad weather or lack of obser­
vations, should she attempt, when her 
position is determined, to get back on 
the original track laid down or wOl'k 
out a new course from her determined 
position? 

A vessel on course 000 0 sights a light 
vessel dead ahead at a distance of 10 
miles. What course should she set to 
pass the light vessel one mile off her 
port side? 

What information is provided by the 
Daily Memoranda? 

I s the watel' ever shallower than in­
dicated on a chart? Explain, 

In approaching land, what scale chart 
should be used? 

N arne the reference planes of sound­
ings used on charts and state how you 
would determine the reference plane 
when consulting a chart. 

What precautions would you take 
when transferring positions from one 
chart to another? 

What information is contained in the 
Coast Pilots? 

How is the latitude and longitude of 
a particular point on a Great Circle 
chart determined? 

How would you know of the issuance 
of new editions of Hydrographic Office 
charts in order to replace the old cor­
rected charts aboard ships? 

Are parallels of latitude straight lines 
on a polyconic chalt? Explain your an­
swer. 

Explain the limitations on the use of 
middle latitude sailing when crossing 
the equator. 

In taking a vertical sextant angle, 
what care is required if the object ob­
served is situated far inland from the 
shore? 

State three methods by which, with­
out obtaining the precise position, the 
navigator may assure himself visually 
that he is clear of any particular dan­
ger. 

A vessel desires to make good a 
course of 1000 and a speed of 9 knots 
through a current setting NE. True 

with a drift of three knots. 
Required: The course and speed re­

quired to accomplish this. 
What precautions should be taken 

when obtaining the position of a ship 
by means of a Hbow and beam" or 
4'four point" bearing? 

Why should bearings of near objects 
be used in preference to objects farther 
away, even though the latter may be 
more prominent? 

'Vhat caution should be observed in 
44homing" on the bearing of a light­
ship's radio beacon signal? 

\Vhy is a correction necessary in 
plotting on a Mercator chart bearings 
obtained through the use of a radio 
direction finder? 

What preparation would you make 
when planning to enter a strange port? 

A vessel hears a radio distance find­
ing signal from a light vessel and 10 
seconds later hears the sound signal. 
\Vhat is her distance from the light ves­
sel? 

What measures should be taken to 
check the accuracy of direction fmder 
bearings? 

When taking radio direction finder 
bearings off a coast with islands be­
tween your ship and the shore transmit­
ter, what care would you exercise? 
Why? 

Describe briefly how ocean station 
vessel's radio beacons may be located 
on the chart. 

When a vessel equipped with a radio 
direction finder hears a distress signal, 
what measures should be taken? 

'Vhat factors mu.§.t be considered in 
obtaining radio direction finder bear­
ings on a station broadcasting enter­
tainment programs? 

How is a radio direction finder on 
board ship calibrated for errors caused 
by electrical conductors nearby? 

How are bearing errors caused by 
nearby electrical conductors corrected 
on board ship? 

What is the meaning of the following 
information taken from the radio bea­
con chart for the stations indicated? 

I San Francisco L.S. 314 (3-6). 
II Farallon 314 (3-6). 

III Bonita Pt. 314 (3- 6). 
How is Hnight effect" usually mani­

fested in radio-direction finder bear­
ings'~ 

Why is night effect unusual when a 
vessel obtains a bearing from a position 
less than 50 miles from the radio bea­
con? 
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6. COMPASS DEVIATION. 
Enroute from New York to Cape of 

Good Hope in D. R. Latitude 31'-26' 
North and Longitude 65°_17' West, an 

azimuth of the star 6 (Delta) Cyngi was 
observed. The following data was ob­
tained at the time of observation: 

CO'MpcI •• Beflriftg 01 Star 

829'-00' psc 
Gn_wiell. HO'Kr A"D~ 

150'-36'.3 
D.eUft4tioft of Sfll1' 

45'~1'.9 

Variation for the locality was 18°-30' 
West. 

Required: 
The true azimuth. 
The deviation of the standard com· Candidates may use any method of 

pass. solution. 

9. MERCATOR SAILING. 
By mercator sailing, find the true 

course and the distance from Ambrose 
Channel Lightship (Lat. 40'-27'.1 
North and Long. 73'-49'.4 West) to a 

11 . PllOTl NO. 
Running along the coast off a light­

house listed as 145 feet high. You meas· 
ure its vertical sextant angle and find 
it to be 1' -3'. How far off the light­
house are you? 

Steaming south by gyro at a speed 
of 12 knots, a lighthouse was observed 
bearing 126D -OO by gyro. After a run 
of 30 minutes the same lighthouse bore 
1000 by gyro. 

point 
Long. 
Island 
work. 

in Lat. 82'-22' North and 
64"-39'.0 West, off St. David 
Lighthouse, Bennuda. Show all 

Required: 
Distance off at second bearing. 
Distance off when abeam. 

A ship is steering 101 D p.g.c., Varia· 
tion 23 D East, deviation 3D West, which 
is 82 D p.s.c. A light is sighted bearing 
129D true. On what gyro bearing must 
the light be observed so that the run 
between bearings would equal the dis· 
tance off the light when the light bears 
191 D gyro? 

NO'R; Problems may be a:lvm. pertainlnc to piloUni' whicb are under other tltletl in thl. book. 

.. .. 
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12. AIDS TO NAVIGATION. 
What is the meaning of a red nun 

marked with a yellow triangle as illus­
trated? 

What is the meaning of the "class" 
of a buoy as specified in the U.S. Coast 
Guard Light List? 

When a buoy is in position during a 
certain period of the year only, how 
may the dates when the buoy is avail­
able be determined '/ 

Describe the use of a range (or lead­
ing lights) in entering or leaving a 
harbor. What precautions must be ob­
served in the use of such ranges '/ 

What is the significance of the shape 
of unlighted buoys as used in the lat­
eral system in United States waters? 

On a clear, dark night, a light is 
sighted just breaking clear of the hori­
zon. If your height of eye is 50 feet and 
the charted visibility of the light is 12.5 
miles, what is your distance from the 
light? 

Define exactly what is meant by a 
group occulting light. (Candidates may 
submit a sketch such as that contained 
in the light list to help demonstrate 
complete comprehension of the tenn). 

Name the different types of buoys 
sketched. 

'Where it is desired to show the need 
for particular caution, at important 
turns, etc., what light period is given 
buoys? 

What is indicated by the white buoy 
with green top as sketched? 

GREEN 

IIIlTB 

How would you identify a lighthouse 
in the daytime? 

Where are station buoys found and 
what is their function? 

How far could you see a powerful 
navigational light whose height is 100 
feet from the bridge of a vessel where 
your height of eye would be 80 feet 
above the water? 

What word indicates color variations 
in the characteristics of a light? 

Define exactly what is meant by an 
interrupted quick flashing light. (Can­
didates may submit a sketch such as 
that contained in the light list to demon­
strate their complete comprehension of 
the term). 

,-
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•• On which side would you leave thb 00",. 
in passing? 

b. What number wuld such a buoy have? 

c. What color l1~ht \«lulu the buoy displaTl 

d. What phase characteristics would the llgbt 
of thl.1I buoy have? 

e. How would th1a 0001' be indicated on a chart' 

Entering from seaward you sight the 
black and white vertically striped light­
ed buoy illustrated above. 

How are bearings relating to sectors 
of visibility of lights stated in light 
lists? 

What are the standard light colors 
used for lighted aids to navigation? 

What do colored sectors in lights 
mark? 

How is the power of a light expressed 
in the light list? 

How would you determine if the 
visibility given for a light is the ~ 
graphic or luminous range? 

Describe the effect of atmospheric re­
fraction on the visibility of navigational 
aids. 

In entering a United States port the 
black lighted buoy is sighted as shown 
below: 

•• On VMt side should it be lett in pasi!d.Jl&t 

b. What type lmIIIber would it hu.' 

c. What. color light would it I!tu;,," 

d. How would. 1:h1.a bU01 b. 1ndl.cat.ed OIl • ch .. t'l 

e . What phue characteristics wO\Ild this light. hi:,.., 

15. INsnUMENTS AND ACCESSORIES. 
How would you clean the arc of a 

sextant? 
What is the purpose of the mercury 

ballistic wicks on the master gyro-com­
pass? 

Why are corrections for latitude, 
height and temperature applied to a 

mercurial barometer? 
D~cribe in detail the procedure of 

stopping the ~ro-compass. 
What routme inspection of the gyro­

compass should be made each watch at 
sea? State briefly what you would 
check? 

~I 

.. 
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Name the corrector indicated by each 
letter on the sketch and state the type 
of magnetism each is designed to cor­
rect. 

Bow can the brightness of the reflec­
tion from the horizon glass be varied in 
a sextant? 

How is the master gyro-compass com­
pensated for permanent errors? Sup­
pose the master gyro heading is 278 0 

and it has been definitely established 
(by azimuth, bearings, etc.,) that the 
compass has a 2° easterly permanent 
error, state how you would compensate 
the master to read true. 

How do you determine the accuracy 
of a ship's barometer, whether mer­
curial or aneroid? 

Why is mercury used in the barom­
eter in preference to other liquids? 

Make a rough copy of the sketch be­
low and on it label the following: I'E_ 
Layer" UF-Iayer," "One Hop F,JI "Two 
Hop F ," "One HOD E," "Two Hop E," 
and Hground wave." 

In taking a loran reading: 
(a) What will be the result of 

matching a first sky wave with a 
ground wave, or matching a first sky 
wave with a second sky wave? 

(b) What precautions should be 
taken to insure that the first pulse in a 
train of pulses is not being overlooked? 

In the loran method of navigation: 
(a) What is the base line? 
(b) What is the base line exten­

sion? 
In using a loran chart, the lines on 

the chart are for ground waves. Where 
are the corrections to be found when 
using sky waves? 

When sky waves are used for com­
puting loran lines of position, are they 
more accurate close to the station or 
far away from the station? 

What does blinking of a loran signal 
indicate? 

How is a chronometer's accuracy 
checked? 

What is the error of collimation of a 
sextant? 

What is a ground wave? 
What is a sky wave? 
What is the critical range in loran 

reception; why is it critical; and what 
precautions must be taken with regard 
to the use of signals? 

Explain the construction, principle, 
and care of the barograrh. 

Upon what 2 natura forces does the 
directive force of the gyro-compass de­
pend? 

State briefty the routine inspection 
and maintenance care which should be 
given the master gyro-compass each 
month. 

What are the markings of the hand 
lead line? 

-
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What is a hygrometer and what is it 
used for? 

What is a Pitometer Log? Describe 
its principle. 

When a patent log line is hauled in, 
how do you take the turns out before 
drying it and stowing it away? 

What is a stadimeter? 
\Vhat is a hydrometer and what is it 

used for? 
\Vhat is a psychrometer? 
\Vhere is information concerning 

loran coverage, charts, and tables avail­
able? 

Which end of a Kelvin 8Oundin~ tube 
must be uppermost when takmg a 
sounding? 

Describe the glass sounding tube or 
other depth recording device used with 
a patent sounding machine and state 
how Boyle's law applies to the principle 
upon which it operates. 

Give a brief description of the prin­
ciple and operation of the Fathometer. 

Explain the use of chemical tubes to 
record soundings. 

What effect will an unusually soft 
bottom have on soundings obtained by 
fathometers? 

Explain in detail and in proper order 
the procedure to be followed in taking 
soundings with a sounding machine. 

What method is generally employed 
aboard merchant ships for checking acw 
curacy of a chronometer and detenninw 
ing its rate? 

Why is the morning normally the best 
time of day for winding time pieces? 

Where will complete infonnation be 
found on the times, frequencies of emisw 
sions, and characteristics of radio time 
signals? 

On 1 June, a time signal at 1200 
GMT shows chronometer "A" 3m-52s 
fast. On 5 June, a time signal at 1800 
GMT shows chronometer HAil 3m-S5s 
fast. An observation is taken on 7 June 
at 1800 GMT. Assuming a constant 
chronometer rate, what correction 
should be applied to chronometer "A"? 

In New York (Zone +5) a time sigw 
nal was heard, and at 1400 Eastern 
Standard Time, the chronometer read 
18h-35m-38s. What was the chronom­
eter error? 

What is the reading of the microme­
ter sextant illustrated? 

• 

o 
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18. TIDES AND CURRENTS. 
Define: 

(a) Flood tide. 
(b) Ebb tide. 
(c) Set of tide. 
(d) Drift of tide. 

'Vhere would you find the time of 
slack water after high or low water in 
any given port of the United States? 

What are subordinate stations, as 
used in the Tide Tables? 

What is the purpose of the ratios 
given in the Tide Tables for computing 
height of tide and how would you use 
such ratios? 

Name three planes of references to 
which soundings and tidal data al'e re­
ferred. 

Describe the effect of wind and ab­
normal barometric conditions on the 
tides. 

What celestial body is principally re­
sponsible for the tides, and what addi­
tIonal celestial body influences the tide? 

At St. Johns, New Brunswick on 7 
February 1958: 

(a) What is the tabulated time 
and height of a.m. high water? 

(b) If the largest scale chart of 
the locality showed a depth of 10 feet 

19. OCEAN WINDS, WEATHER AND CURRE~'nS. 

How is the sea water temperature ob­
tained for a weather observation? 

How would you read a thermometer? 
State the sources of possible error. 

How should a wet and dry bulb hy­
grometer be placed and what care 
should be given to this instrument? 

Convert (-) 10° Celsius (Centi-
grade) into temperature Fahrenheit. 

What is Hsleet"? 
Define the term 44temperature". 
On a weather map: 

(a) An elongated area of high 
pressure extending from an eminence 
(or high) is called a .......... ? 

(b) An elongated area of low pres­
sure extending from a depression (or 
low) is called a ....... •.. ? 

What is "wave height"? 
What u wave height" should be re-

corded? 
How is the visibility determined? 
What is a "synoptic chartll ? 
What is an 44 0ccluded front"? 
What is the meaning of the term "sky 

cover" and how is the "sky cover" de-

for a given area, what would be the 
depth at high water at that area? 

At Anchorage, Alaska on 3 May 1958: 
(a) What is the tabulated time 

and height of p.m. low water? 
(b) If your chart of Anchorage 

showed a depth of 20 feet for a given 
area, what would be the depth at low 
water at this area? 

At Deer Island Light, Boston, Mass. 
Harbor on 28 March 1958: 

(a) What is the tabulated time 
and velocity of maximum p.m. ebb cur­
rent? 

(b) In what direction does the ebb 
current ftow at this position? 

(c) What time meridian is used in 
tabulating the times given for the 
currents at this port? 
. At San Diego Bay Entrance, Cali­
fornia on 13 January 1958: 

(a) What is the tabulated time 
and velocity of maximum a.m. flood 
current off Ballast Point? 

(b) In what direction does the 
flood current flow at this position? 

(c) What time meridian is used in 
tabulating the times given for the cur­
rents at this port? 

termined for purposes of weather re­
ports? 

What is meant by the cloud "ceil­
ing"? 

How would you determine the ucloud 
ceiling"? 

What are the four principal families 
or types of clouds, and what feature 
forms the basis of the classification? 

Low clouds are defined as those whose 
mean upper level is 6,500 feet. 

Middle clouds are defined as those 
whose mean lower level is 6,500 feet and 
whose mean upper level is 20,000 feet. 

High clouds are defined as those 
whose mean lower level is 20,000 feet. 

Classify as low, middle, or high the 
following cloud forms: 

(a) Altocumulus. 
(b) Cirrostratus. 
(c) Stratus. 

Why are islands or shore lines in the 
tropics often marked by cumulus tYJ.le 
clouds in the daytime, particularly In 
the afternoon '1 
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Interpret the data provided by the 
current rose shown from the Atlas 
of Surface Currents, North Atlantic 
Ocean. (H. O. Publication 571). 

DR 1 F T SeA l E 

KNOTS • 0.00 10 0.33 

0.3' Ia 0.66 ~ 
0.67 10 0.99 • 1.00 •• 1.33 I 
1.3. 10 1.66 I 
OVER 1.66 .. 

i' ""!" i""" 1""1""1""1 
o 10 10 30 "0 50 60 10 80 90 100 

SCALE OF FREQUENCY PERCENTAGE 

What is the meaning of the term 
"drift-ice" (or "pack-ice") I used in a 
'wide sense? 

Discuss the ice movements in the 
North Atlantic. 

What is "fast-ice"? 
What is the best position for conning 

a ship in ice? 
Explain the temperature volume re­

lationship of gases if pressure is held 
constant. State in words or mathe­
matical notation. (Cha.rles Law). 

How is the correction for an aneroid 
barometer noted and where should this 
correction be posted? 

How often should the correction for 
an aneroid be checked? . 

How is the conection for an anerOId 
determined ? 

What a ction is taken by the weather 
bureau when comparison indicates that 
a barometer is defective? 

What care must be given an aneroid 
barometer to assure that it will retain 
its calibration? 

State the precautions necessary to ob­
tain the correct sea level pressure when 
using an aneroid barometer. 

Describe briefly the relationship be­
tween barometric pressures and the cor­
rections that must be applied to alti­
tudes of celestial bodies observed by 
sextant. 

What is "vapor pressure"? 
A " vessel's true course is 025 0 and 

speed 22 knots. The apparent wind di­
rection is from NE. with 16 knots ap­
parent wind velocity. 

REQUIRED: 
(a) The direction from which the 

true wind is blowing. 
(b) The velocity of the true wind. 

To what wind force on the Beaufort 
Scale do the following conditions cor­
respond? 

WIND SPEED ..... 17 to 21 knot •. 
SEA CONDITIONS ..... Moderate 
waves, taking a more pronounced 
long form; many white foam 
crests; there may be some spray. 

What is a cyclone? 
Distinguish between a tropical cy­

clone and an extra-tropical cyclone. 
Describe squall lines and the condi­

tions associated with them. 
How can the barometer show the ap­

proach of a cyclone in the tropics? 
At what latitude (North or South) 

does a tropical cyclone normally re­
curve? 

When do tropical cyclones usually 
move at the slowest speed? 

State two rcasons why tropical cy­
clones are divided into semi-circles, one 
considered dangerous and the other con­
sidered navigable. 

What is the effect of current upon 
the waves caused by a storm? 

What provides the energy for at­
mospheric disturbances along frontal 
zones? 

What name is applied to tropical 
cyclones in: 

(a) The North Atlantic. 
(b) The western North Pacific. 
(c) The Phillipp in ••. 
(d) Western Australia. 

What causes the fog frequently as­
sociated with the frontal areas between 
two air masses? Why are night condi­
tions more conducive to such fogs than 
day conditions? 

Is fog more common and dangerous 
along cold fronts 01' warm fronts? Why? 
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When water vapor condenses in a 
storm area and is precipitated in the 
form of rain, snow, etc., what is the 
etfect upon the temperature of the air? 

Which is lighter: 
(a) dry air; 
(b) moisture laden air? 

What are isallobars? What is their 
value in constructing weather maps 
and forecasting? 

In what direction do warm fronts 
usually move and what is their average 
speed of movement? 

In the Southern Hemisphere, in 
which semi-circle of a tropical cyclone 
would a vessel be if the wind shifted 
counter-clockwise, while she was hove 
to! 

In the Northern Hemisphere, how 
should a steam vessel maneuver in the 
dangerous semi-circle of a tropical cy­
clone? 

Hove to in the Southern Hemisphere 
under tropical cyclone conditions with 
the barometer falling and the wind 
shifting clockwise, what is the vessel's 
probable position relative to the center 
of the storm, and what action should be 
taken if possible to avoid the center of 
the storm? 

Describe the use of a "storm card" or 
diagram of wind direction in maneuver­
ing in a tropical cyclone area. 

What weather conditions may result 
from the movement of a cold air mass 
over a warmer sea surface? 

If the smoke from the funnel does not 
rise, but lays 1\orizontally, what atmos­
pheric conditions are indicated? 

What is the "Bermuda high"? 
What causes the fog frequently en­

countered off the grand banks of N ew­
foundland? 

How can a ridge of high mountains 
give rise to a depression? 

What is a central area of high pres­
sure called and in what direction do 
winds circulate around it in both the 
Northern and Southern Hemispheres? 

6tO-5UO -U- 4 

What is a line called which connects 
all points on a weather chart that have 
the same reading of the barometer? 

What is the relation between wind 
direction and the direction of the is()-o 
bars on a weather chart? 

Draw a sketch of the earth showing 
the location of high and low pressure 
belts and the general wind systems. 

What is the normal barometric pres­
sure at sea level? 

Where can detailed information 
about ocean winds and currents be ob­
tained? 

How do you determine the reliability 
of the ship's barometer, whether mer­
curial or aneroid? 

State how Buys-Ballot's law is used 
at sea in order to determine the approx­
imate bearing of a storm center. 

What is the dew point of the atmos­
phere and how is it determined? 

What is the distinction between tide 
and current? 

Hove to in advance of a tropical cy­
clonic stonn, in what position would a 
vessel be with respect to the track fol­
lowed by the stonn center if: 

(a) The wind veered; 
(b) The wind backed; 
(c) The wind remained steady in 

direction and increased in force? 
What are the dangerous and navi­

gable semicircles of a tropical revolving 
storm in the Northern Hemisphere? 

What are the indications of the ap­
proach of revolving storms? 

What is a Warm Front? 
What does the size of waves depend 

upon? 
What are the two reliable signs of 

field ice? 
Sketched below are vertical cross sec­

tions through two types of frontal sys­
tems. 

(a) What are fronts called when 
the wann air is aloft? 

(b) What type of such a front i. 
uA" and what type is HB"? 



42 UNITED STATES COAST GUARD 

20. NAUTICAL ASTRONOMY AND NAVIGATION DEFINITIONS. 

What is: 15. Polar distance? 
1. Vernal equinox? 16. Amplitude? 
2. Conversion angle? 17. Diurnal circle? 
3. Hour circle? 18. Sidereal day? 
4. Logarithm? 19. Circle of equal altitude? 
5. Nautical twilight? 20. Parallel of altitude? 
6. Time signal? 21. Most probable position? 
7. Occultation? 22. Greenwich sidereal time? 
8. Solstice? 
9. Meridional parts? 

10. Prime meridian? 
11. Greenwich apparent time? 
12. Greenwich mean time? 
13. Sidereal hour angle? 
14. Apparent time? 

Define the term "magnitude" as it is 
employed in nautical astronomy. 

What is meant when two celestial 
bodies are said to be in: 

(a) Conjunctionj 
(b) Opposition? 

22. SIGNAlliNG IY INTERNATIONAL CODE FLAGS, 
FLASHING LIGHT; 
LIFESAVING, STORM AND SPECIAL SIGNALS. 

What would be indicated br a black 
or green signal seen floating m the air 
from a parachute about 300 feet above 
the water? 

State the meaning of the fonowing 
hoist in International Code Flag Sig­
nalling: 

(a) 
Answerin~ pennant 

(b) 
X 
2 

1st 
repeater 

o 

(c) 
T 
1 

1st 
repeater 

o 
3rd 

repeater 

When signamn~ by International 
Code Flags and usmg the code flags or 
answering J?ennants to indicate a deci­
mal point, IS the code flag included in 
determining which repeater or substi­
tute is to be used? 

In sending a message to a vessel by 
Morse Code using flashing light, how 
would you indicate that the message 
would be coded from the International 
Code of Signals? 

Describe how the International Code 
flags are used to si~nal the position of 
the ship expressed In terms of latitude 
and longitude. 

Name the component parts of a Morse 
Code message. 

Show exactly how you would signal 
the following times, using the Interna­
tional Code flags: 

(a) Five minutes past midnignt. 
(b) Six-forty-five p.rn. 
(c) Ten o'clock a,m. 
(d) Ten o'clock p.m. 

'What signal, that may be transmitted 
by flas.hing light, is provided by the In­
ternatIOnal Rules of the Road to in­
dicate that a vessel is in distress and 
requires assistance from other vessels 
or from the shore ? 

When a vessel in distress in Inter­
national Waters requires assistance 
from the shore, what signals aTe pro­
vided by the International Rules of the 
Road for her to use? 

What is indicated by an aircraft 
circling a vessel at least once then 
crossing the bow close at a low attitude 
opening and closing the throttle or 
changing the pitch of the propellers, 
and then flying away on a particular 
bearing? 

Describe the procedure for calling an­
other vessel, or vessels, using the Inter­
national Code flags. 

Describe the procedure for answering 
flag signals. 

Describe the correct use of the erase 
sign and show how the erase sign is 
made in signalling by flashing light. 

For what J?urpose is the model verb 
"to glean" rrmted in aU of its forms in 
the text 0 the International Code of 
Signals? 

What is the lifesaving signal indicat­
ing, "landing here highly dangerous" ? 

.. 
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How would you transmit the follow­
ing 'procedure signals and signs in sig­
nallmg by blinker light: 

(a) Space sign; 
(b) "Everything which follows in 

this message is to be repeated back word 
by word, as soon as received;" 

(c) Ending sign j 
(d) From; 
(e) uYau are correct"? 

How do you complete a signal using 
flags? 

What are the meanings of the flag 
lettel's, "D,1l HE," "F," "G" when flown 
as single letter signals? 

How would you si~al the following 
message by InternatIonal Code Flags? 

uBearing 45 miles 90 0 true from 
Diamond Head, Hawaii. .. • (The hoist for 
Diamond Head AEWN). 

In signalling by blinker light, what is 
the sign for end of message and how is 
it answered? 

How many flags are in an Interna­
tional Code Flag hoist used between a 
vessel towing and the vessel she is 
towing? How are towing signals made 
at night? 

What is the meaning of the letter 
"W" when sent by the receiving ship 
during a communication by blinker 
light? 

In signalling by International Code 
Flags, what is the significance of sig­
nals consisting of: 

24. SEAMANSHIP. 

Make a rough sketch of the standing 
lug lifeboat sail as shown; name the 
edges, and corners, and describe briefly 
its construction. 

(a) Single-letter ,,;gnals; 
(b) Two-letter sigMls: 
(c) Three-letter signals; 
(d) Four-letter signals? 

Four-letter signals beginning with 
the letter" A" are used for what type 
signals? 

How are the code flags used to signal 
the chronometer time? 

Explain the use of amplifying 
phrases in International Code Sig­
nalling. 

How would you acknowledge the re­
ceipt of a code group in a coded mes­
sage sent you by blinker light? 

If at sea you sighted an interna­
tional orange buoy about three feet 
in diameter, what action should you 
take? 

\Vhat is the space sign used in sig­
nalling by Morse Code and for what 
purposes is it used? 

'What is the meaning of the answer­
ing pennant over "G" in International 
Code Flag Signalling? 

What is the break sign in blinker 
signalling? 

How would you call a pilot by blinker 
light at night? 

In sending a message by flashing 
light, how would you request the re­
ceiving ship to repeat back, word for 
word, the message? 

In anchoring a vessel in fog, how 
might you determine the vessel's way 
through the water in order to have the 
vessel dead in the water or with mini­
mum wayan her when the anchor is 
dropped? 

What precaution, with respect to 
way of the vessel, is necessary in 
anchoring in a strong current or tidal 
stream? 

In picking up the anchor, what infor­
mation must the Mate on the foc'sle 
head relay to the bridge in order that 
the engines may be used to minimize 
the stress on the windlass and chain? 

What is the purpose of the stream 
and kedge anchors, that are carried by 
sea going vessels? 

Describe in detail how merchant ships 
prevent water from entering the chain 
locker. 

In addition to flooding the chain 
locker, what damage may be caused a 
vessel by taking water through the 
chain pipes? 

" 
I 
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You are standing by the anchor wind­
lass on the foctsle head of a vessel pro­
ceeding in a channel. You receive an 
order to drop the anchor because the 
vessel has taken a sudden sheer toward 
another vessel or the shore. Describe 
how you would handle the anchor. 

How would you embark passengers 
into a lifeboat when abandoning a ves­
sel in rough weather? 

What test is required by the Regula­
tions each year where practicable in 
order to test the strength and efficiency 
of lifeboats and the gear for lowering 
them? 

Where a lifeboat may be damaged in 
lowering by projecting obstructions or 
contact with the hull due to list, what 

r.rovisions must be made to facilitate 
aunching if the boat is 15 feet or more 

above the water when the vessel is 
light? 

N arne the anchors carried by a sea­
going vessel. 

How is the required number and 
weight of anchors for a vessel deterw 
mined? 

Shown below is a sketch of a brake 
band assembly and compressor for a 
typical windlass. 

(a) Describe the care and inspecw 
tion you would make in seeing that this 
equipment is in good condition for its 
sel'Vlte. 

(b) The steel bar jjB," angled up 
into the central groove of the wildcat, 
has what function? 

N arne the parts indicated on the 
anchor sketched. 

A!e-. 

Describe the methods that may be em· 
ployed to move an anchored vessel to 
avoid striking, or being struck by other 
vessels while swinging in a tide or wind 
shift. 

With the wind and tide in opposite diw 
rections, what factors will determine the 
manner in which a vessel will ride to 
her anchor? 

Describe briefly how a sailing vessel 
is able to sail in the direction from 
which the wind is blowing. 

What equipment for sewing canvas 
is required in a lifeboat? 

What is the purpose of canvas covers 
on lifeboat winches? 

- ....... / \ 
I \ 
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What color is required for lifeboat 
sails? 

What care should be given canvas 
aboard ships? 

How many tarpaulins are required 
for hatches of a merchant vessel in 
ocean service? 

What is the minimum grade of ma­
terial required for tarpaulins? 

Where the shell of a lifeboat is liable 
to damage, wear, or corrosion from con­
tact with chocks, how is the boat fitted 
to keep the possibility of such damage 
to a mmimum? 

\Vhere the shell of a lifeboat is liable 
to damage, wear/ or corrosion from con­
tact with chOCKS, what maintenance 
care should be taken by the officers and 
crew of the vessel? 

What J?rotection is afforded aboard 
ships agamst flooding of compartments 
by water backing through scuppers, 
tank overflows, sanitary discharges, 
etc., below the freeboard deck? 

What are the dangers that may be 
created by vent or sounding lines from 
a double bottom tank beinjr damaged be­
low the deck of a vessel m cargo holds 
or other spaces? 

What precautions must be taken to 
avoid harbor pollution when taking fuel 
oil or petroleum cargoes? 

Where vessels are fitted with cowl 
type ventilators, what means must be 
provided for closing them in the event 
of stonn or fire? 

What is the importance of freeing 
ports on a vessel with solid bulwarks 
operating in a heavy sea? 

What speed must a fully loaded 
motor lifeboat be capable of attaining? 

\Vhat quantity of fuel is required to 
be carried in a motor lifeboat? 

In shifting a vessel forward on a 
pier as illustrated, would off-shore head­
line U A/' inshore headline "B," or in­
shore headline He" provide the greatest 
pulling effect? Why? 

Referring to the sketch : 
(a) What is the name and purpose 

of the figure illustrated? 
(b) ExpJain the meaning of the 

various lines and letters. 
(c) How is the marking placed. on 

vessels? 

T ..... ' t:::r.. 
What is the required length of life 

boat falls? 
If for any reason the boat falls were 

too short to en!lble a lifeboat to be 
lowered into the water, what might be 
done? 

Are provision and special equipment 
lockers of a lifeboat required to be 
watertight? 

What color should running light 
screens be painted? 

Describe the use of tricing lines on 
lifeboats suspended from gravity davits 
when the boat is swung into the em­
barkation deck for passengers to get 
into it. State why the frapping lines 
should be passed before releasing the 
tricing line pelican hooks. 

When the vessel is moored to two 
anchors, does she require the same 
amount of cable on each of the two 
anchors as when laying to one anchor? 

How are lifeboats required to be num­
bered and marked? 

\Vhat is the purpose of the footings 
in a lifeboat? 
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Describe briefly the operation of an 
electro-hydraulic steering apparatus 
and the type of hnnd-operated emer­
gency steermg gear that may be pro­
vided with it. 

If you were in charge of a lifeboat: 
(a) How would you prevent it 

from swinging as the vessel rolled 
when the boat is at the embarkation 
deck? 

(b) How would you prevent it from 
swaying if the ship is pitching? 

Descl'ibe how a lifeboat should ap­
proach a wrecked vessel in rough 
weather to save passengers and crew 
and then return to her own vessel. 

When moored to two anchors, how is 
a foul hawse prevented? 

What scope of chain is used under 
nonnal conditions in anchoring? 

What anchor is normally used in an­
choring? 

\Vhat precautions to avoid pollution 
of coastal waters should be taken by a 
vessel pumping bilges, ballast, or oil 
overboard at sea? 

What :{lrecaution must be observed 
when takmg on water ballast to avoid 
danger of oil pollution, cargo damage, 
and structural damage to the vessel? 

In the sketch shown : 
(a) What is the tension on a top­

ping lift when the height of the king­
post above the boom gooseneck is 40 
feet, the length of the topping lift span 
is 40 feet, and the boom fonns an angle 
of 45° with the kingpost? 

(b) What is the thrust on the 
boom in the sketch when the weight of 
1 ton is being lifted? Consider loss of 
efficiency due to friction as 10 percent 
at each block. 

A beam wei$'hing one ton is to be 
lifted by a bndle sling, each leg of 
which forms an angle with the beam of 
30" as shown in the sketch below. What 
is the stress on each leg of the sling, 
when the weight of the beam is sus­
pended from the sling? 

What is the mlrumum number of 
tucks in an acceptable thimble or loop 
splice in wire rope for use on cargo 
gear? 

What precaution must be taken in 
splicing nylon or other plastic type rope 
with a slippery surface and high elas­
ticity? 

A weight of S tons must be lifted 
using one-half inch diameter wire rope 
with a breaking strength of 9.4 tons. A 
factor of safety of 5 is required. 

(a) Will doubling up the gear, 
that is, using a single sheave moving 
block, provide the necessary factor of 
safety, considering friction loss as 10 
percent per sheave for each of two 
sheaves? 

(b) What strength must the 
shackle for the upper block have, using 
a safety factor of 5? 

A vessel is loading cargo in a for­
ward hold when it is noticed that the 
pipe running along the bilge to the fore­
peak is leaking water badly. The fore­
peak tank is full of water. What would 
you do to prevent damage to the car~o? 

What care should be given moormg 
lines when ice and snow conditions are 
encountered ? 

What caution should be observed 
when navigating a power-driven vessel 
in shallow water? 

'''hat are the two functions which 
paint used on a vessel's bottom must 
perfonn; i.e., what are the two types of 
paint used on a ship's bottom, and what 
is the purpose of each type? 

\Vhat precautions should be borne in 
mind by ship officers when maneuvering 
vessels powered with geared turbine 
drive? 

In a limited space, why is it easier to 
turn a single right-handed screw ship 
to starboard than it is to port? 
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Would you measure wire rope as HA" 
or uB" in the sketch? 

What minimum factor of safety 
should be used with wire rope? 

Is the steering effect of a right 
handed propeller greater going ahead 
or astern? Why? 

Describe the instructions required to 
be posted in the steering engine room. 

Describe briefly the purpose of a 
main steam condenser, and the con­
sideration that a deck officer may be 
obliged to give it. 

Why do ships yaw badly in a follow­
ingsea? . 

What methods are available to reduce 
yawing? 

Describe the effect of wind on the 
steering and heading of a vessel under­
way. 

What is the most likely damage that 
may occur to an ordinary merchant 
vessel when operating in fioe-ice, or in 
areas where large logs or floating ob­
jects of like nature may be encountered? 

In the sketch below the seamen are 
testing a rope to assure its safe working 
load. Each seaman exerts a force of 100 
pounds. Is the stress on the line greater 
in case "A" or case liB"? Explain your 
answer, stating the total stress on the 
line in each case. 

(AI 

What is the purpose of loadlines on 
vessels? 

How do you measure freeboard? 
When must the steering gear be 

tested by' a licensed officer? 
DescTlbe the devices used for the 

measuring of ullages. 
How should guys be positioned for 

maximum efficiency in securing a. boom? 
How often must motors in motor­

propelled lifeboats be operated? 
What equipment must be provided on 

gasoline powered lifeboat motors to pre-. 
vent fire caused by carburetor backfire, 
or danger because of gasoline dripping 
into the bilge? 

How are motor·lifeboat gasoline tanks 
vented, i.e. what means are provided to 
prevent the gasoline becoming Hair­
bound" in the tanks and not flowing to 
the fuel lines ? 

Describe briefly the use of steam tur­
bines as main propulsion units and the 
methods of connecting the engine to the 
shaft. 

What precautions should be taken in 
order to prevent kinking when using 
manila mooring lines on a windlass 
gypsy-head or a capstan? 

What is the purpose of the brake 
fitted on the steering gear of some ves­
sels? 

(Bl 
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In what length of time should the 
steering engine be capable of putting 
the rudder hard over from one side to 
hard over to the other side? 

Describe the factors affecting the 
steering effect of a right handed screw 
propeller, when going ahead. 

What measures could you take to pre­
vent a vessel pounding heavily in a head 
sea? . 

Approaching a dock starboard side to, 
in n right-hand single screw steamer 
with moderate headway, what precau­
tions should be taken, before backing, 
in order to prevent the bow from swing­
ing in toward the dock when the engine 
is re .. ~ersed? 

Can the guys of n boom be so posi­
tioned that they need not be slacked off 
or ho .... e in when raising or lowering the 
boom? 

Describe the method of rigging booms 
where two topping lifts are employed to 
eliminate guys. 

What is the proper method of placing 
cable clamps on wire rope? Would you 
place the nuts used to fasten the "u" 
bolts all on the same part of the rope, 
or would you stagger the clamps alter­
nately? 

How would you turn the stern quickly 
to port in a twin-screw vessel with 
stern way and both engines going full 
astern? 

In making a "hydro" report on the 
sighting of a derelict, what information 
would you endeavor to include? 

If a guy is rigged as shown in the 
sketch, what is the effect? 

A 3 inch line has a breaking stress of 
9000 pounds. Using a safety factor of 5, 
what weight would you pick up with a 
threefold tackle, considering loss of ef­
ficiency due to friction as 10 percent at 
each sheave? 

With a right-handed single screw 
backing, why is the stern forced to port? 

How should hatch beam or pontoon 
slings be fitted for safety of personnel 
handling them? 

If a hook be straightened out, is it 
safe to bend it back and then return it 
to usc? 

What is the deck line on ceean and 
coastwise vessels? 

NOTE: Thia QUeition refers to the lQ&dllne 
markin"l1 of • vesuel. 

·What is the maximum weight per 
draft permitted when loading explosives 
in accordance with the Regulations? 

Does a knot in a manila line increase 
or reduce the breaking strength of the 
line? 
Using the rule of thumb B =~, where 

2.5 
"B" is the breaking stress in tons and 
"c" is the circumference, determine the 
breaking stress of a 3-inch manila line. 

Using the rule of thumb formula 
B =~, where "B" is the breaking 

2.5 
stress in tons and "C" is the circumfer­
ence, find the size of manila rope to use 
to lift a l-ton weight, when a factor of 
safety of 7 is required. 

What is the required factor of safety 
for lifeboat falls? 
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If a force of 50 pounds is applied at 
point "F" of the luff tackle shown: 

(a) What is the weight that may 
be Jifted at "W," allowinl<r 10 percent 
friction loss at each sheave"? 

(b) If "W" is lifted one foot. how 
far must the line at "F" be pulled? 

(e) What stress is put on the pad­
eye at point HO" when hfting "W"? 

25. CARGO STOWAGE AND HANDLING. 
In discharging cargo into a lighter as 

shown, with only a small amount of 
drift on the boom, what care is neces~ 
sary? 

If 2,000 tons of iron ore with a stow· 
age factor of 15 is stowed in a cargo 
hold of rectangular shape whose bottom 
is 50 feet long and 45 feet wide, what is 
the height of the center of gravity of 
the ore above the bottom of the hold? 

. . . . 
. . . . 

. . . ~ .~. 
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A manufacturer states that the 
breaking strength of his 3-inch circum­
ference manila rope is 9,000 pounds. If 
you use this rope a8 a single whip cargo 
fall, what is the safe working load, 
using a factor of safety of 7? 

On merchant vessels when using 
booms to handle heavy weights or deli­
cate objects, how do you reduce dynamic 
stresses; that is, stresses due to change 
of velocity of the load, such as taking 
up fast on a load at rest, increasin~ 
speed of hoisting, or suddenly stopping. 

Why is the hauling part of a heavy 
lift purchase usually led to the mast 
rather than directly to the winch? 

When is the tension of a topping lift 
at a maximum; i.e. at what angles with 
the mast is the heaviest stress put on 
the topping lift due to the weight of the 
boom and any weight being lifted? 

What type of tools should be used for 
opening and closing oil tank hatch 
covers? 

At what pressure should the oil dis­
charge piping of tank vessels be tested? 

You are required to load wet logs in 
No. 4 lower hold and cases of canned 
goods in No.4 'tween decks. What pre. 
caution would you exercise to avoid 
sweat damage to the canned goods? 

Describe the stowage of cement and 
the precautions necessary for protec· 
tion of other cargo in the same hold 
with cement. 

Define: 
(a) Explosive range. 
(b) Fire point. 
(c) Flash point. 

Describe briefly how the amount of 
water below the oil in an oil tank may 
be determined. 

Define: 
(a) Inflammable liquid. 
(b) Combustible liquid. 

What precautions must be observed 
in the choice of wood for use as dun­
nage? 

Describe the methods employed in the 
shipment of wet hides and the precau· 
tions necessary for good cargo turnout. 

Describe the precautions necessary in 
the stowage of essential oils. 

Non: "Eeaential 01]11" III a term used to de­
aeribe Inch olI. all almond, attar of roseII. clove. 
wintel1freen. lavender, ete., wbich are uaed in 
perfumery and cookintr. 
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In loading adjacent tanks with dis­
similar products; would you top off your 
second tank at level "A" "B" or "C"? 
Why? ' 

How many gallons are there in a 
United States barrel? 

Prior to loading Grades "A U liB" or 
"C" cargoes, what precautions' are 
necessary with respect to boiler and 
galley fires? 

With respect to the danger of fire and 
explosion of liquid petroleum cargoes 
why Rre greater precautions usually 
neeess,ary when loading than when dis­
chargmg? 

A locomotive weighing 32 tons is 
stowed on its 4 wheels, each of which 
has an area of one foot resting on the 
deck. 

(a) What is the load per square 
foot on the deck if the locomotive's 
weight is equally distributed on the 4 
wheels? 

(b) If the deck capacity is 400 
pounds per square foot, how could the 
weight be distributed? 

What protection against fire is neces­
sary where cowl deck ventilators feed 
directly into a magazine or a hold in 
which explosives are stowed? 
. On vessels carrying mail, is it pennia­

SIble to break bulk prior to discharging 
of the mail in ports of the United 
States? 

Would you consider the stowage of 
boxed cargo better at II A," making use 
of all possible space, or at fiB" where 
the successive tiers are kept level? State 
your reason. 

"'" 

A vessel preparing to load grain has 
four small hatches installed as sketched 
at "A." HB," lie" and "D" in her 'tween 
deck. What is their purpose? 

When a hold is completely filled with 
loose grain in bulk, what quantity must 
be contained in feeders for that hold? 

Il"" """""\ 

How many long tons are there in 100 
metric tons if a metric ton is .98421 long 
tons? 

Explain what is meant by optional 
cargo and state the care necessary in 
the stowage of such cargo. 

When trimmers are employed on bulk 
cargoes, what precautions should be 
taken to insure that none have been 
walled off by cargo in the hold? 

A vessel has a fresh water allowance 
?f 8 inches. A hydrometer reading taken 
In a sample of water in which she is 
loading reads 1015. How far below her 
salt water draft may she load due to 
allowance for fresh water? 

In stowing carboys of acid, which are 
not completely boxed, what is the maxi­
mum number of tiers permitted? 

Why is the top planking of bins con­
structed for deck cargo required to be 
of sturdy construction? 
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You are required to supervise the 
stowage of two consignments of bu~er 
contained in cases as sketched. DescrIbe 
the difference in the manner of stowage 
required for each lot . 

Your reading of a combustible gas in­
dicator showed that less than 0.1 per­
cent petroleum vapor was present In a 
tank that had been used for sour crude 
(containing hydrogen sulfide, H2 S). 
Wou1d you consider the tank safe as far 
as toxicity and explosibility are con­
cerned? 

Describe the hazards that may be in­
volved when working in tanks that have 
carried gasoline having a tetraethyl 
lead content. 

Where shifting boards are rigged for 
a grain cargo: 

(a) Would you regard wooden 
shores "A," liB," or "C" as most ef­
ficient? 

(b) Why? 
(c) What compensation is made 

for inefficient positioning of shores? 

An oil hose has an inside diameter of 
8 inches. What is the minimum radi us 
to which the hose should be bent? 

When gas-freeing a tank vessel, what 
precaution must be taken with respect 
to vent lines, heating coils, steam 
smothering lines, and loading and dis­
charge piping? 

When a centrifugal pump is operat­
ing with a suction lift: 

(a) what care is necessary? 
(b) What is the maximum suction 

lift possible? 
Describe the proper manner of read­

ing the thermometer shown, when deter­
mining the temperature of a liquid 
cargo. 
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'Why is a stop-check valve such as that 
sketch~ requir~d to be fitted on a pump 
room bIlge suction when the bilges are 
P~P~ by the cargo pumps or cargo 
stnppmg pump? 

What means are required to evacuate 
the oil il'om a flooded pump room? 

When a vessel has a gas-free cer­
tificate reading "safe for men-safe for 
hot work": 

(a) What is the maximum vapor 
content in the tank's atmosphere? 
. (b) What residues may be present 
In the tank? 

A vessel loads frozen ice cream which 
comes ~board packed in dry ice. What 
precautions would be necessary in stow­
ing and di scharging such cargo? 

After the bales for port IIA" had been 
discharged at that port, how would you 
pro~ect the cartons for port "B" 
agamst damage from the rolling or 
pitching of the ship enroute to port 
"BI!, if shoring material was not at 
hand? 

Noon:: The 114.'paration between "A" and "B" 
ia thwartahlp. 

•• • 

If a case is marked as sketched what 
is the meaning of "A," "B/' and 'UC"? 

@---....A 
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. What are the three necessary condi­
tu~ns that must be maintained in a re­
frigerated compartment in order to 
have good cargo turnout? 

What are the duties of the senior 
d.cck officer during oil transfer opera­
tIons ? 

Why is it important that the ventila­
tion ducts in pump rooms extend below 
any floor plates so that air is circulated 
through the lowest part of the pump 
room? 
~ vessel is fitted with insulating mats 

whIch enable her to make a refrigerated 
space in the square of a 'tween deck 
whost: wings and ends are refrigerated. 
In usmg such mats, would you consider 
the tightness of the bottom mats or the 
top mats of the space as being more im­
portant? 

'Vhat inspection is required prior to 
~aking r~pairs involving riveting, weld­
mg, burnmg, etc., on a tank vessel? 

'Vhat provisions are made in the bilge 
system of a vessel to protect the pipes 
from becoming clogged or the pumps 
being damaged? 

How can the possibility of clogging 
~he bilge suction be reduced when carry­
mg granular cargo such as grain, coal, 
rock ballast, etc? 

In supervising the stowage of bagged 
cargo in a hold; 

(a) When would you stack the 
bags as in HA"? 

(b) When as in "B"? 

·r 
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