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INTRCDUCTION

Towboating on the Panama Canal has been humorously definad
to be “Hours end hours of borcdom interrupted by momenta of
sheer terror." TFirst, there is nothing boring about towing;
secondly, there is no reason Lo place vourself in a positien
to become terrorized. This is a profession which requires
sericus attention and the desire to learn, primarily through
experionce, adequate knmowledge to ensble you to handle ¢ach
and every crisis that may arise. The tup fleet is an essential
service on the Canal which should be manned by well frained
arnd responsible professienals.

This manual is intended for those who are newly enrolled
in the Fanama Canal training program to learn to booome Ccom—
netent towboat captains. This does not contain technical
information to the phvsics of towing, navigation, deck main-
tenance, or other subjects related to the profession.  BRather,
it is am introduction to common methods of towboating on the
Canal, stressing the oid slogan that ""The power is in the
wheelhouse, not the eaginercem,”" By no means are any of the
methods illustrated in this manual unbreakable rules. On the
contrary, it is encouraged that an apprentice tug captain ry
alternate methods to suit his style, enabling him to have more
eonfidence in his ability to cope with unusual circumstances.
THE MASTER:

The towhzat captain is at all times completely responsible



for a two or three million deilar tug and all hands on board.
He must bo able to act cooly and efficiently in every situa-
tion. He sees that the tug is properly maintained and kept in
top operating condition. He must be able to settle the needa
of hiz deckbhands and maintain serict discipline. He must be
able to cooperate with the Canal Pilets and other floating
cquipment personuel, but without giving up his individuality.
He knows bow te apply first aid and is prepared to handle any
emergencied, In shert, the towboat Master can take any boat
at any time, go any place, and perform any job under any con-
ditien. True, tughoat captains are probably the "saltiest" of
all seagoing professionals and pride themselves toward the
"ecan-do" approach to their work. They don't complain when
things got touph, as they often will, and you can bet they'll

1

be there when vou need Tom,

There in a peem eof unknown zuthor, about tupboats, and th
igst two vevrses go like this:

Tone tup -~ he bucks the river
when it's fall of grinding ice,
Arnd whern there's trade to-handle
why...vou needn't call him twice.
For he's there a-riding combers
maybe, fifty miles at ses,
Ang he doesn’'t stop for danger
when he's looking for a fee!

He's a giant little helper
ne's the live—wire of the pore.
's a nervy, nifty sunorter
and a winmer and a sport,
He's a snubby-nosed exploiter
of the chances of the pame:
And he's never much on beauty,
but he gets there just the same.
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APTEE T - The Tug Fleet

i.

TRINI D Clacs
Trese ars béautiful twin-screw tuga of 3000 HP which are 96
feet long and 22 feet wide, capaihle of handling most any
Larber word, They handie extremely well im elose guarters
and have sufficiert power o work with the largest ships that
transit thke CaraX., They are a pleasure to operate and the
Filots iike them, There are five, statizsresd a*t Bristebal and
Halboa harboers, oszasionally transiting +he Canzl on varicus
worws, h osmall wheelhouse enables them to work well under

bows ang flares, They are mot equipped with towing winches,

JOHN 7, STEVZNS Class
“here are three of these single-serew tugs., They are 105 oy
26 feet, have 2400 BP with variakie pitsh wropellars, and
are eguipped with towing wincnes and radar,. They have planty
of power, buit the relatively large superstructure makes

them siightly more difficult for use arocund ships, OUne is

baged at Gamboz for use primarily in Gaillard Cut where it's
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radar ¢an beat be utilized during foggy conditions: the

other tWoe are based in Sristobal.

3, RGN Clacs
Two eirgle scerew tags 107 by 29 feev with 2000 HP, ne
towing winshay aboard, These are firme rhondling tugs basged
in Saloos anc are good harbor Teatus, Lixe all Bingle scre
cufFs a8 TDEROSed to Swine=screw, are nob as maneusveratleo,

bat germ oo a terrlilic oo, cependirg o0 the man in the

Thesze are the "Iatest” in harbor suf desizn with their ta



sort-nozzle systex whieh orovides maximur mareuverability

metter thanm conventienal tugs, nave low rrofiles, and can
arzly power in any direction instantareously, Called "tract-
s’ dn mavy places because of their unconventienal methog
of handling, they are able to &ssist ships in & mamner
whichn no other tugs can, They are 56 X 33 feet, are powsrecd
with 2400 HP, and have itowing winches, At present, there are

tws suek tugs emcloyed on the ZJanal,

R, SAW PABLD Class

Ofter referrec to as the "old work-horses" of the Canal,
these sturdy boats have been faizhfully working since the
early '40's, They are 127 X 30 feet, powered with 1000 HP
single screw diesel electric, and Mave towing winches.
They are large, heavy, often difficult to maneuver, don't
always rave sufficient power to assist the large ships,
but gre reliable, They carry large guantities of fresh

water useful for dredgesunpdrt, we presently employ four

o



tuge of this type, mostly based at Gamboa, cne of which
primarily supports Dredging ectivities and occasionally

does some offshore work,
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They should oe short, for cagier mancuvering in confinec areas
arocund ioths and piers, kote recessed superstructure for get-

ting under filares and counters.
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SHLPTEE 1T -~ Harbor hork

The ma‘ority of the towbpat work in the Panama Canal 1s
the job of assisting ships on and off gocks and piers, in and
out of tne iocks and Sut, and to moorings, Harbor work is
pretty tricky due to the fact that you wiil be assisting ships

going astern as weil as ahead, and turning them &round. At all

motion and be able to anticipate what course of action to take
to maintain good positiow with his tur, The purpose of the tug
is to help the Pilet eontrol his ship, and this can be acceme
nlishec orly by keeping the tug in a workasie position. Tris
position varies from ship 4o ship, but essentlalily it m=ans
trat the tug is able to push or pusl with full power whenever
the Dilot desires,

Gererally, the Piiot will Instruct the tug captain to maxe
faszt om the port or stargeard how, port or starboard quarter,
ar oo Lhe 5LCrh.

Yy moreimr om o the shio's bow.

“hen aporsacning a ship with tne inteniion ol <Coming
aisncgsicde and putting un lines on the bow, take note of the
followine:

1. Shio's speed

2, Amount of flare

A, Availability of chocks and bitts

4. tulbous bows

. uniwn's dralt

f. Snie's anchor



7. bow thruster
The mazin idea is to make fasi as lar fowara on the ship as
possible without placing the tug in a dangerous pesition,
The further forward you c¢an get with the tug, the greater the

effect your power will have,

A

i

Beter

Possible dasage may be done Yo your tug if tne ship has a

proncunces flare or there exists an obstruelion, such as an

SmonoT,

’Fﬂh‘lﬁfﬁilmma c;{zmnjc.
o tuer ke house | Gend

de awaré of bow thrusters, as they can make things diffienlt
for you by throwing wasch.

Upon making an appreach and you're not sure of the {lare,
e¢specially during darkness, esase the tug ciose to Lthe ship
well aft of the bow and slide forward, observing the flare

wilile dping so.
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Upon reaching the point where you desire to make fast, you
may ease the tug against the side of the ship where it will
gencra..y become "pinned" due to the force of the ship's bow
wave, fun your lirnes up as soon as possible and notify the
Pilot when ready to work. Generally, you will use a head line

and a spring line. (Except with twin-serew boats.)

Tt sas ) N\
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when wade up like thiz, you may push the ship's bow to
starboargé or puil it to pert. The spring line prevents the

wuf from sliding ahead when the piiet orders the tug to push.

‘,H"ﬂf{ rme,
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The Filot willi give by radic or by whistle signals:

whistle -~ push

whistle - S%LCD

whisties ~ back

whistle - stop

slow whistle = push easy

alow whnistlas — back easy

iong and 2 short whistles - let go

2. Vorking on a ship's guarter.

when approaching & ship with the intention of coming
slongside and putting lines on the quarter, take note of the
following:
1, Snin's spood
2. Counter
3. Availeopiiity of chocks and Ritis
. Propellars zpd raqders
5, Ship's draf
hzain, tive idea is bo piace the tug as far aft as nossiple,
enchling ¥ou to be morc cffective with Jour powsr, so long as
vou gon't plaze the tug into danger, Steep countors may dacnarse
tne tusz's wheeiheuse as under a flare,
When approaching 4 counter, do so with esation. when &
soip is makisg forward moticn, a vacuum is formed at the sterrn

Sinece wator must 112 that wacuuwr, strong sustien currents are

set. up ab the guarter; strong énough t.e catch a tug!

"

P
-— < ‘Sh;p nwfn{ ahead —_\ —

= {':f_}—; / Lecl, m.n!' Li?rt-

Therefore, ease the tug well ahead of the quarter and
steadily drop back, Keeping a closc eye on the ¢ounter and
maintaining control 2t all times.

- T -



Lashups on the guarter are usually similar to that on the
cow, so iong as the tug can be worked ahead and astern, The

signals from vhe Filot are the same.

%, Working on the ship's stern.

When asproatning a ship wWith intentions of making fast to
the stern, taxe noie of the fellowing:
1. Ship's spees .
2, Budders and propeilars

3. Availiability of choeks and bitts
4. Snip's draft

.f trne rgader or propeilar of Lhe snip are prourading
above the water, and L3 is apparent that you camnot work the
stern without causing damage, then dorn't do iy, dotlfy the
Pilos thas you cannot work his stern and hefol prodaoly teli
¥oa Lo mane fast ab another losation or stand off. KEVAR place
your Sug in a dangerous posifion REGARULELS of wnat the Pilot
may instruct, Hemember, the tug 15 your responsibility, and
vou are willing to do everything possible to assist vhe Pilaot
soo Long as it iz sale to do so.

Approach the ship from dead ashern, noiing the amount of
whncel-wash the ship is throwing at you. Base you tug in close
to whe ship, oven te point of centact if pessible, and run

Four linmes up.




Fut two 1lines un e ihe outer Limfivs of the zhin's stern.
This lashun, ezlled the "Cut-siyle" lashugp, is very effective.
The Sug beecames a hupe rudder, being alle to push to starboarcg,
to vort, ané back down to hel: step the ship, The tug is usual-
1y cliear of all cbstructions and is able to use its power
efficiently. The only danger cccurs 1f the shlp snould start
to make sternway, causing the ﬁug te fall arcunc under the
counter. You mast skillfully mansuver the tug te prevenit being
run over, by pushing against the ship if necessary.

The Pilot signals are:
whistie = push storn to starboars
wihistle — sLop
whistles - push stern Lo oo
whistle - siep

whistles - Tull asztern
lene and 2 sheort whistles - let go

1

1
1
i
2
i
3
1
These are the three basie lashupns used while agsisting
ships, saturally, there are many other variutions dus to the
cheracteristios of different ships, But the prineiple remains
the save: Aporoach the ship cavtiously, noting every detall
wiien may be oseful, dage up to the ship as guickly but safely
as possible in & iocation where you carn do the best job with
vour particular tug. Go inte 3 jeb with 4 positive aitituce
and be willing to be as nelpful as possisle to the Pilet, That
s what you're being paid for.

Uzing a hawser,

t is interesting to note that a subjiect as important as
hawser towing receives second place of importance. In reality,
the vast majority of tewbcat work is done on 2 hawser., The
whele basis for towneat work revoives arcund ths theory of
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towing objects astern, However, here on the Canal, we actually
Go very iittle. Hawser work requires censiderably more skill
and experience and is olften more dangercus than meost other
metheds of moving large objects on the water in close guarters,
suck as exists In the Canal. Imegine & mouse pulling an eie-
phant on a sxateboard wown a conercte slope, and you may see
the implications.
his is not Lo say that towing astern is anything soecial

or roxt to impossible, On the contrary, it is efficient and
in many céscs the bBest and essiest manner o accomplish a job.

Whken apsroschine o ship with intemtions of putting out a
hawser, usudLly on the bow, note the fellowing:
Vesszel should be stepped
Flare
Fuloous bow
Bullnose
Ship's craft

Wing ans cursonh
Arechers and other chbobruetians

3 b T P —
L]

*

seve your decshands alcorted, messenger iines ans hawser
ready. Zase the stern of wyour tug under the bow, never using
excessive engine power, thus creating currents whieh wils
affect your drifi. hatch out for buibous bows and protruding
anenors. How iz the wind and surresnt sebtting? You must be
anze te hold your tup stationary for several minutes within
“gnittin" distance of the ship until your hawser is secured.
Fur it throuch the bulincsc if one is available. The greatest
danger is damaging the tug's screw on the bulbous bow.
When the hawser is seecured to the ship, ease off, paying
out hawsar as you po. When yéu have out enough scope, perhaps
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150 to 300 feet, brake the winch, watching carefully that the
tug isc't moving fast enough to surge on the hawser and pos—

ainly part it,

..i A * .
"‘"_"'-- -;.-...J:‘E t-r\___'_lh'a:l(?l'l Guf{'-l

LS

e rmr o W e Bl oy der ot ww wh F

The Test is pure expericncze. Keep a sharp eyc on the ship,
she may sheer ©n Yolu, AlWays reserve soile power, Never get
ir a hwerry, be thinging abead,

Now the ganger becomcs the chance of being overran oy
<ne ship. Since whe ship has engines in operation, bhe Pilot

maet oo careful not to overtake the tug. If the ship should

]hyﬁph cf Cgpézini

15 (mm nent

Ir this should happen, steon engines, The tug will drop
back and should put seme slack in the hawser, enabling you
to then come ahead with nard left rudder and maneuver the

tug anead of the ship again. if not, relcase ih wingh brake



and et the hawser run off the drum, or, if necessary, cut the
hawser with an axs. This is & very c¢ritiecal situation and you
=iist respond instantly. It is too late to help tne shipy =0
savae the tug.

However, by watching the ship closely, and responding
=roperly, the tug never need be caught in irons, You can break
the sheer with that reserve power youdve been holding, and
remain in proper position as well.'Experience will tell you
¥here thel”puint of no return” 1s on She particylar ftug you're
cparatinm.

Lettimg go from ihe ship can oe acne whother or net the

*

ship iz in motion, Zase the tug asivrn while picking up the
rowser .at Lhe same time, beling especially carcful not te foul
the nawser in the serew, Blew ' lorg and 2 sherts on your
whistes, come zlow ahead onen sesing ithe hawscr released {rom
the enip. bon't relax until the hawser is compietely aboard

the tur, ineiuding the messerngor line,

Lce a%:' E‘M‘imls

" f?}’jf
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Illuwtrated below sre common methods of tug azsistance

whan docking a ship.
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¥ethods of tug sesistance when undocking a ship may oft en
be more difficult, mince the ship will usually be backing out,
wiil often use more speed in deing &0, and may desire to be

turned around upon clearing the dock.

DoLK |

1II5 Ju. Fnel LL
used ‘LU%,P%»? an ‘t’ﬁé
sibd or port  bew

Shy  bachog Lom gk )

el

_nﬂéqq{fg corrleo! _7::_\ ;aefps controf
ow. He slern

|

TUrRAd ”“M
s 'IP Argund

- 18 =



In sequeéence:
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Spmetimes when undooking s ship, the Filet will instruct
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the siern tug to use his hewser, This can be a betisr way 1o
aseist, but may bo more difficult. Fase your tug stern first
under the chock you have selected, using & closed chock when
popsible. Take nete of wind and currert, Set your hawser abodrd
the shin and pay out the desired scope, {i100f to 150" perhaps)

Be preparad to follow the Filet's instructiona,
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The bow tug oould alse be waad on a hawasr and the piern
tug on & hawser placed on the very stern of the ship:

@ “D{Jc K 1 @ boc !
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In these inatances the Pilot must be capeful not to endanger
the tugs by using excessive Bpmeds ahead or &stern on the ehip,
causing the tuge to be caught "in iroms™.

When wadooring a ship bow firat, the Pilot miay reguire only

ene tug on the bow.
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Or he may place the tug on a hawser:
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At 21l 4imes pay olose attention and caintain good position.
Watech what the Pileti in deing and be ready to help him. Againp,
e careful of flares, countsere, bulboue bows, anchora and rudders.
Look thingas over before putting iinaa ot the ship, and kmow what
the Pilot is intending to do. Coanmuniocsats with the Yilot and
adviee him if you get inte trouble, Be flexitle and don'i
hesitate t¢ change plana even though it may cause mome enbirw
regrent. The most important aingle plecs of adwime I over recaived
Ifrom & very sxparisncsd tug captain is contained in two simpla
words: PAY ATTENTION! If you follow thet advime to the lstter,

you will never get into trouble.



CEAPTER TIT — Desd ships and barges,

In the previous chapter we spoke of weorking around ships
that hed power. Ail you do is aspist,.

When & ship is dead, the role changew. Joy become the
power and you becoms the Tudder. That ship im in your hands.
Cbyioualy, this requires more coencentration BRnd more experti=se.

Illustrated are aome common amethods of towing a dead ship
with eeveral tugs:

0, -

Tug # is {the lead tug. He is the only one appiying power
to tow the ship. He sfears ihe ship and does moet of the work.
Tag #2 heips control the bow., Bhould the ship take a sheer.

Tur #3 acts as & rudder to Btoerr the ahip and is nsed to
Blow &or atop it.

&,

(:j) . é»ﬁﬂéér fere
ﬂ‘l

Hy \%
e

Tug #A1 = pang.
Tug #2 - Bama,

Tug #3 acts as & rudder and may alsoc apply power to help
tush the ship &8 well as elow or mtop it.

- 22 =



Tug #4 may be used with #3 for better oontrol.

A Pilot will be in overall charge of the tow, and will
gelect and utilize the tugs ae he pees fit. PBut this does not
prevent a wise tug capiain from making useful recommendationa,

ner doead it mmks bhis Job emmier.

Laghinsg vn 40 dend ships.

A good, tight lashup on & dead ship is essential, You cannct
steer properly with mlack lines nor be very helpful in a peor
poBition. Usually the Filot will imstruet the tug io lseh up
an the port or starboerd quarter so it can be used 1o eleer.

Approacs the ship as im any normal querier iashup (chapter
2}, only give extra attention to the svallabilaty of chocks and
bitts. Ease the tug against the ship and run up three linea in

this order:
1+ Spring line, +o proper length, make fast.

2. Head line.

i, Bitern line.

) |
ﬂjf Sprng line (muﬁ"f' hase 644 ‘I‘Mj

' I
] Shern |ing,

#p (no leed
Head Lime. PeCessa my)

(£ feaed

heressany) ' {0 el O e

Put the spring line up first so Fau will then have eome-
thing te -;aork againet to hold the tug next o the ship. Thine
line must have an after lead, since it is the line which takes
all the stress when the tug im pushing., Make it fast to your
khead bitt or eide bitt. Double it up if you wish.
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Next, swing the tug and peini the bow direotly st the chock

through which you wish t¢ pass your hesd liﬁa, then da egp:

SFT:“ﬂJ i H;I!. fd-_sj‘

fEME1Lu£ ahqm
enscnfﬁ Ennn&h +
dake Seme Sre
ﬂu-‘!‘ ot Yt
fr sprfnS Lisi

Ia this position, once the head line ip secured akoard the snij
pull it in tignt, tight with your capstan, put on 8 steopper,
remowve it from the capstan, and make it fast to a solid Bitt,
remove the stopper. (Azain, double it up if you wish.) Tais
line needs a forward lead for becking.

Kow, Bwing the miern of the tug toward the skhip and run up

a Btern Line, wveing a8 wive if you have 3 towing winch abeard.

Heave your stern line in tight and secure it. If done
properly, this will leave you tight agsinst the ship with the
tug's keeal parallel to the ship's keel. Tou are now able to push,
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back and gteer left or right. Thia ie an emay methed and omn be
done in less than half an hour.

Katurally, the'r-e are variations to this, but the purposs

romaing the same: 4o make up tight against the phip as far aft as
possitle,

<

gﬂﬂ'l{

Lasking ap 20 barfen,.

The principle ia the same for barges ag for ehips, except
that you will want to angle the tug slightly toward the barge
when you are the only tug on ihe jobe This will -enahble you to
staer the barge belter by overdoming the Proncunced "oerabbing™

effgey caused by having the tue so fary of f the center line of
ihe barge.

—
|FuE (OukSes

D 4
“5—'—" T

—_ —

ai__"_“'

S-ame \f‘f"rf mﬂn

., necssary o stear
\\Q- 1 5‘#!‘&1&‘14_ SAprse .

i
ﬁfﬁpﬂrenf fourse

Principles of barge handling will ke discussed in greater
detail in chapter VII.
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CEAPTER IV — Procedures in and srpund the Locks,

Assisting shipe tying up to, into, or ocut of the locks is
very similar to the docking procedurea. There may be more than
one tug asalating the larger ships. The ehip will be looking

up or down on the east or west eide.
East side SL—“ Pasis

" HDr‘H‘l {I{’H‘{Erwdr y

wlgﬂ de‘ﬁr I,
& Jp ﬂpprﬁfﬁin? +io 1"”; ap
* & E'n £ an wesd Erci"u
_ here.
&

o

Tue\‘l l'l'l?t[:'l‘-
lfar'.'lr\l ':I b

nerde
Tﬂﬁ hE':PrJ '
: P
corvere | SfeRn

The Pilet will genearally hold the tug until he geots tied up
or has the centerwall locomotive wires atboard the ship, The
boa tur mast be prepared to lot go hastily, sicce 11 is in danger
f beiny crished betweon the ship and the wing wall.

Gften, & Pilot may require tuz assistance getting away
from the centerwall when leaving o lock. The tur qust peaition
himself to place lines on trne bow of the ship as sson as it clears

the Wingwalla

@"’C\
@ s T Lmi;s. ¢lose 4[0 u.»audl

Q Pr epartd 4o hustle
Bq@ clears —

h_er‘th.:.ﬁil
FE"I.{E‘F"M&” >
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(oo wat!

If the tws captair deesn't hawve hip lines secured to the
ship by the time it's bow clears the sofi nose, he will be upe-
less 4o the Pilat. Tae main object in this case is 1o get in
“hpre cuick and he useful.

The Locks radio freguencies are channels 3 and 5 for the

east pide ande £ and & for the west. The Lockmaster is premcnt
on the appropriate radio channel to give information. The Pilot
will also be on one of those channele giving orders to the loco-
mativen,

Wnen locking your tugz in tandem with 3 ehip, tie up behind
the ghip during up lookages and ahead of the ship during down
lockages.,

Veing locomotives,

Cocasionally the tug captain will be called upon to iake

various tows through the locks uaing locomotives, He has the

~ 2T -



eption 1o uke Uanal deckhands to handle the wires if he desires.
Marine Traffic Control will give the lockage time snd place. The
tug captain must time himself prudently to prevent & delay in
traffic,

Upon reaohing the desired lockm and peceiving the grean
arrew to entew, +the tug shall call the lockmanter by radio to
confirm lockages, get a radic chack, snd instruct the locomotive
operators where their wirea shall be fRaced. He then eases tha
tug and tow ¢loss o the centerwall and picks up the # snd #2
centerwall loco wires, mansuvering caprefully all the while.
(Goferally, tuzs and tows shall get 4 loco, 4 wire lockages. )

#) f’rniér'r ;"E {?rmje.r
Fi

o = mm'.e...ﬁc;- by

Cordecael] / -.:11/ > - rovhost  pauses
%

H_h-l':f.- —

The twuz captain has total contrel of tug and tow, all four
locomatives, and deckhands. Upon reaching the wingwall hepicks
un ke A and #27 aidewall loocob.

By radis, instructiens will be given like this:
"Humber one senter, alack wire.,”

"humber two side, coll in."
"Wumber two side, stop eciling."”
"Fumber ones, tow together."
"Humber ones, stop towing,"
"Husber twos, brake,™ eic.

The leces are there to help you, 80 uge tham!
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fypical wire arrangesents when wsing loocmoiives:
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%) sde #Ha Side.
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When towing on & hawser and using locomotives:

# | (onter HZ f_ndel'r

) ;

L
. »
lf(#ﬁ_? heutsor
".IL'-I‘J. h‘l" L
ﬁ] Q.Lnrjfd W f\_'—] \
+ | 5._51"3 ' ' =H7 Sade.
OR : r
Eﬁf{’rn{ﬂ" —'Hgfini‘e‘r
- e
n

<2 X
@ ,.fj \ e
/ slath e /

g A5 wp ] AN

e mec ol Xy Sdu 7 Sule

It ie beat %o pick up the lecos on the move, but be oareful
not to overrun them. It is permissable to rub the lopx walls if
you ear't prevent it, but IO KOT TOJCH the lock gates!

Lockage progedures, including lightn and hand signala, are
discussed in greater detail in the Filot's Handbook.
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CHAPTER ¥ . Gaillard Cut.

Since the Cut ia narrow {505] and is solid rock on both asides,
it is & good idea 4o have & tug available to act as an emergency
brace or mdder, should the ship fail 4o reapond tec ite engloe
or udder ordera, Aseisting large ehipa through Galllard Cut
is a relatively eimple task. The tug is placed on the ship's
Btern using twWo lines.

CCESUET hibap

In this position it can push to stavboard or port, or go full
epead astorn. In the papi, this has proven succeacful.

If the tup cannct make fast $o the etern dus to the presence
of rudéars or screws, the tug may be instruoted te merely stand
by. The 0ld aysten of plecing the tug ahe2d on & hawser has
been disgontinued.

Turs rendevous with southbound fraffie in Gamboza Reach apd
northbound tralfic at FPedro Miguel Locke.

It ofton becomss quite foggy in the Cut, especially during
Joctober and Wowvember, and tugs are called ocut 46 apsist fog
bound ships or to make fog reports. Since few tuge are equipped
Wwith radar, this often becomesn jinteresting! For a guideline on
reporting fog density, uee this:

1. Light fop - You ocan aee all tha way down the
reach, but high fog extinguishes the range
lighte, sligntly.

2. Modsrate fog — Visibility is limited $o half
the reach or less. Ko renge lights vieible.

- 3 .



3+ Heavy fog - No lights are visible at all.
Traffic should be Btopped for the last two conditions.

It is wery important that the tug captain make accurate
reports on fog oonditions snd be able to foregast whnether
they will get betier or worse. Remember, hundreds of thoussnda
of tons of shipping omy be delsyesd salaly on the report of ons
tug captain!
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CHAPTEE VI - Unuasual tows,

There are s few jobs on the Cabal whioh are routine, yet

infrequent, and rogquire some &itention.

1. Lock pates.

Trezse ara bulgy objectes which muat be towed to Industrial
Mvieion occesionally for overhaul. They &re not exiremely
Leavy, tut iie flat on the water, have no bitts to ssmurs to,
and puan rather slowly. The acceplted method waed is to push
thar aheaad, ueing & tight lashup For better steering.

Cup +uﬁ s
Sﬂ-lffre:Fﬂ-f'

Lack brre Wilth fre 5&&2&!
: 4o fmﬂ%fws,

\Hﬁ

1

=gap

\"‘-..._“__

Zinge there ars no bitis, you must use shackles, When
losking, the locomotive wires must also be shackled to padeves.
Sinee the gates sre hollow, & self=containesd pamp will be placed
on tke gate Bhould it etart sinking.

2. Caispaons,
Theae are awkward towa which generally require two tuga for

batter control, one on & hawaer, the other on the hip, dgain,
bittis and oleats are lacking, sc shackles must be uoed,
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The calssong Are labeled "bow" add Wstern”™ and shouid be
towed that way. Oetting locomotive wires aboard can be & little
diffieult. There will generally be a Filot in charge of this
cperation.
3s Ships aground.

No% tooc infrequently tugs will bz called to render assistance
to ships that have gone aground. Bomatimes this will require
ap many a8 BiX or seven tugs. 4n dssimtant Port Captain will
take charge of the operstion and instruct the tug captains
where he wishes to poaition them, depending on the location
and situation of the ship.



when oalled in o spaist a grounded ghip, note the following:
1+ Ship's position in relation to the chaanel,
2« Ship's draft, water dapih,
3- Wind and gurrent.
Availability of chooks and bitts,
The APC may position the tuge as follows:

T8l e

Sﬂme Aﬂﬂﬂe’r 4#5‘1%5

Tazs #1, #2, and #3 will try to pull the ship off, while the
Pliot simultanecusly uses the sﬁip‘s angines, These tugs ghould
use the same length of hawser (2008 to 300' perhaps) so that,
ehould they swing ioward each other, they will noi cross wires
but will bump tug-to-tug inatead, They will ewing togother

left and right, attempting to ™wigzle"™ the ship and break
pucticn witk the botiom, 4t all times pay close attention to

the ship, lnowing immediately when it staprts to break frea.
Tug #4 will push and pull to break the bow loose and to help

control the bow when the ship breakr froe.
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when tne ship does begin fo becik, it may do so quite suddenly.

Imnediately, mwing your tug directly astern of the ship and eas
e

FOUr DOWET.

gEJ[ f'd.aj b

“In IroAs



The Pilot may place his tuge.like thia:
[l aif

. o e mr w hoy

Hard Dz nd

.
-
Il

Or like this:

In any case, ths tug capiain muet be artramely careful and
poaitively alert, msking constructive mugrpestions to the Pilot
when necezsary. It ie very eamy 1o get the tug "in iyrona®
with the ship &s well &5 foul the hawser of ancther tug.
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4+ Asmistine ships 1o & mooring,

The Pllot may request tug assistance 10 moor hie ahip.
Ha will place the tuz Oor tuge at hiz disgression, umally on
the bow or stern. Lash up as unaval and be ready to emsist the
Filot whanever possible. Pay closa attsation not o foul the

agoring lines in your eorew. Be prepared for the ship o
come astarn.

]Jdt:n{';; {’drr‘h:fi E.»é-pﬁ rhnam;r .
@ ﬁ!ﬁ/ hars o bﬁ'ﬂbrfr. j ermi ﬂ%@

immij

T hileps >
(om'r‘m'l boul. . h&(p"’:
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CBAPTER VII = DIredging Operations.

Supporting Dredging cperations includes the towing of

dredgea, Boowa, pipelines, water mnd fuel barges, drill-

barges, varicue flet barges, and floating oranes, It lnvolves

many diversified methods of towing on the hip, hawser towing,
and pushing. Hendling large equipment in confined areas csn
he interesting, and every well trained tug captain sunt ba
able to teke it in mtride,

Firat,

ey

2.

3a

ba

51
5

a few basic rules about moving dredging equip-

Approach the eguipment cautiously, lopking for
cleate and pitts.

Communicate with the pereonnel aboard, if any.
Gat & good, tight lashup before getiing under-
WAY .

Clear with Marine Traffic Centrol when preparing
to move emuipment in and about the Capal,

Be awape of all traffic,

Stey in oontrel - it im the tug captmin'e reepon-
eibility to0 @ee that the equipaent is moved
efficiantly and safely.

1. Apmer drecges,

The iwe dipper dredges the "CASCALAS™ and the "RIALTO®
¥. CRISTEKSEN® asre flat bottomed barges about 175' % 607

with large

guparatrugtures,
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Tug support includes towing them on looation, supplying
thea with light scows and taking away loaded cnes, and
delivering fuel and water barges.

enerally, the drecdges will be towed on a short hawser,
either from the bow or the stern., (The bow is the end which
does the digging.) Ease the tug's stern cleoss to the etern
(or bow) of the dredge, pass & wire bridle to the outer bitis,
pay out the desired amount of heawper, notify the dredge
operator to lift kis spuds, and etart towing.

= ok —~

OE, sometimes thers may be a pcow on the gtern:

@ = e
B: Drw{ﬁ&, ] Stew

Q L= —— |




OR, you may be amked to tow from the bow. If Eo, have
the opersior Bwing the bucked¥ out of the way while you get

your hawser secured:

El::'.h-

<

Tne dredge will tow slower bow first, and yoa must
watcr out for the bucket. If you get in trouble, the dredge

car. drop ats spuls any time 1o atop itself.

The dredge operator will tell you where he wanis to go.

For inatance, he may Bay, “Take me to station 17635, westi
side, 150 feet west of the center line.” Your job is to get
him as close to this position as possible before letting go.
Always check with MTC to get clearance, and watch out
for traffic.
when putting dredges to the dook, simply make up on the
aip, & with any barge. There will generally be a amall tug
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to asasist and another tug captain available as pilot,
gince wisibility is sharply restricted from the wheelhouse,

Gambos,  Shep Daeé. i

Larﬁﬂ_ -n{uﬁ 'l'{nzt's a;'?s rucr";.-:-ﬂ
Heopr f?r?ﬂf.

Aandling dump scows ig fur. They are barges 150' X 50,
dieplacing 600 tone whon light and up to 4000 tone loaded,
which are uged to remove the earth dredged from the channel
and Gepocit it in cortain designated dump arezs. They have
gates which opern, upon releasing a braks syeteam, which
discharges the material through the bottom. The tug taces
empty escowe to the dredges, takes away loadced ones, and
makes irips to the dump with as many a3 five at & time,
e poows are marshalled si the (amboa barge Fervice statio

whers they are maintained and the gates rewound with air
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Wrnen instructed to toke a scow to ine dredge, remember
tnia:

1« The winding gear muest be placed oputboard of the
dredge.

2, How is the dredge digging (north or south, easy
gide or want aide) and does he want the soow on hie

inbaard gidae or cutboard aide?
Framtlee!

@ Fost 'Idné{ @ Last f:mé
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There are mary different methods of handling scows,
but the techknigue remains bapically the same,

EBasic laphupe to a coow:

- o LEJ .‘.
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Kethod #2 will result in better handling, buil nay take
longer to lash up. Waen you are under pressure from heawy
tpaffic, a few minutes may seem like eternity. Ior this
resnorn, method #A is prefeprable. Alee, B readyomade strap
cut to proper longth i recommended.

Trhe dredge operator will reguest the woow to be placed

cn his stern or quarter, witding gecr to the eazi op west:
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Cenerally, whenever the dredge iz digzing with the scows
next to the bank, the tuz will place the light scows on the
gtern, The dredge personne} will then shift the scow along-

side with their deck winohes. —
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Taking acows away Trom the dradge ic prinarily a matter
of experience, a8 there are a dozen Ways to do it aome
illuptrated below. The basie rule is! Take it eagy, deon’t
get the scow moving too fagt. Learn to do it ain a manner

vhat is comforiable to you.

Exacplec:

) bank
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In mesy cof thess sequences, notice that the tug ie using

a neadline, Thie is the key to successnful scow handling. Let

your deckhands know what you intend to de. Be ready to change

rlans if the scow doesn't gooperate. Don't try to "force"

.

a A000 ton seow into comtrol, "anse™ it,

Tne leaced scowd are marshalied at the Gambos barge

service gtation and lasned together. From thare thoy &re

taken north to a dumping area near Barro Oolerado Island

and returnod, Wire cables ara placed ac safety messures teo

hald the patk together along with the soft lines,
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Thia is & basic scow laghup. When taking 5, Jusi place
the 5th ahead of the 4th. Note that all the winding gear

are toward the east. They should be returned the sams way.
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Always get tlesrance from MTC before departing %o the
dump. Always stay well to the right-hsnd side of the channel.
You may be moving wp to 20,000 tonawith & 1000 HF tug, so be
cauiious.

The dump outmide ihe channel wemi of Tsvernilla Ramen,
It is marked with brightly painted can buoys, and there is
uneualiy a white-lighted range to assist your approach during
dariness, The exact location changes frequently, sc check
with Dredging DMivieion (ACD-T) for information.

Enter the dumping area beiween the buoys slowly and
carefully, Paing a lead line on the forward goow to check
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it is a good idea to get the poows moving outward glightly

before dunping them.
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Kote that the winding gear are still facing east, and
the scows may be returned to the barge service station
without turning them around. Thie ias an easy and convenient
method to dump, and can be learned rapidly. The proceedurs

would remain the pame regurdless of the pumber of maowe
boling dumpad.

2, Suction Dredze.

The UU.5. "¥INDI™ ip a 26" guction dredge. It is 256" by
c2', It may be towed on ths hip or on & short hawser in tha
same manner &9 the other dredges. It doess noi require scow
zervice, since it deposits material ashore through a long
fleoatirg pipeline.

Pipeline tows will bo taken on & short hawser and may
be 80' wide and 503' lonz. There is nothing particularly
difficuit about towing them, exoept durirg lockages.
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Be careful not to snag the pipe on protrusions, and
don't let the locomotives pull the pipe apart. It i a
lighkt, relatively easy handling tow, tut delicate, You wmay
place your #1 loco wires on the tug, or on the forward end
of the pipe and tie the tug against the sidewall,
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Short mections of the pipe could be pushed ahead
with the tug:
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i, Drillooet "THOAM.

Tae drillboat ie not a3 heat at all but rather a barge
1517 by 46" with large drilling towers on one eide. It may
be towed on the hip or aﬁ a hawmer &8 with any barge,
except that the tugp canneot lash up sgsinst the towers.
There iz a wvery pronounced crabbing effect and wind ig a

strong detriment.

e
éﬁf—ﬂ;} !ﬁwﬁﬁ

o Elﬂtl%'l. ‘}m’l
3 ﬂss-$4$

A prall tug may be used to aseiet. Thero will be a rpils
aboard sinoe the high superstructure restricts wisibilite,
It is advisible to have the dynsmite flonta removed

before getting under way.
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4, Crane MJERCILESM,

This a large unmigtakable ficating crane of 250 ton
lif+ing capacity Bitting on & barge 152' by 90', It is
haayy and greatly affected by the wind when under tow. The

oonmon practice ie 4o leahup on the etern u.ﬁing the deck

winch wiresz from the orane to anug the tug in tight.
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Rescues

In thio feshion the ¢rane can ba controiled wvery wall
with ona tug, A pilot will be in charge and he will most
probably use a amall tug to-assiest, During lockages loco
wires will be placed on the fore and aft ends of the orane.
The tug captain atesrs by oompass, ieking rudder and engine
grdars from the pilot.

5. Crane "IOLTATE™.

This is & wereitile 150 ton crane mountod on a barge
153" by S0 which ie ueed to 4o a million jobe around the
Canal, The barge ip raked at the bow and is eaguipped withn
large Epuda which hold the ocrane staticnary while it is
Wwording, No pilet i neoceesary and the twz captsain sust ba
able to place the arane on exact locations to de various
jobs. Often times the orane muet be towed outoide ohannel
areas into gquastionanle water depthe, and the tug captain

must be coautiocws, using e lead line to obtain scundings,

]
i
GOLIATH
IE i
I
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The crane is towad on the hip, bow or atern firet,
depanding on the job., There muet be good communication
and ccaperatinn'with tha deck supervisor of the orane.
Tho tug ¢aptain may be requested to take the "GOLIATH"
snd positicon it to!

t. Irive beacons &nd spuds.

2, Lift equipment on and off the shore and docks.
3. Go alongoide ships and other floating eguipment.
4. Iig shoals.

%y Lift locomctives at the leockn,.

Thig iz p typionl method of towing the "GOLIATE" and
& soow when imvolved in shoal digging. 4 small buoy marks
the shoal. The tug pesitions the orane and soow near the
buoy as illusirated Bo the crane may clamshell the mhoal
and depesit the material in the scow.

Werking with the orane “GOLIATH™ is one of the moat
intoresting jobe for a tug, because It is usually demanding
on tae captain and good tug handling is well redeiwed by
the crane perasonnel. Alse, it ie interesting to watch the

CTANS WOTKa
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CHAPT=R VIII - Offghore Towing.

Thore are numerous books written on offshore towing and
pinee Panama Cansl tuge are not required to go t0 =e&, tils
manual will merely toush on the subject. Geing offshore is
an entire study in iteelf and requires considerable expar-
ienge and knowledge in sesmanship and navigution.

Hore are & faw baric regquirements:

1+ Good seamanship.

2. ¥nowiedge of wind, ueatﬁar, tides, and ourrents.

3. Terrestisl, celestisl, and elscironic navigation.

4. International rules of the road.

S Hﬂdid commnications.

6. Fhysical stamina to function in rough westher
conditiona,

Woen calied to render assistance to a vemzel disabled
at @ea, got the following information from the ehip's agent
velore departing!

t, Name, registry, 6izs, location, cargeo, and nature
af +he vesscl's problem.

2. Is the veseel drifting or anchored?

i, Does the wvessel bave lights and radic VEF
channels 12, 13, or 16%

4. Are tnere any injured persons aboard?

S, Get a westher forecast for that ares from Fa4,

Mo insure that your tug is prepared for the job, ocheok

the folleowing:
1. Ia there puffipient fuel and water aboard?
2, Have encugh Ffood to lamt ai least 2 or 3 daye
pagt your expected return date.
3, Make the tug watertight and secured for sea. Be
prepared for had weather,
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4. Do you have sufficient towing gear, bridles,
akackles, heaving and messzenger lines aboard?
. Do you have adequate charis for the arear
f. 4re there sanough men aboard to stand a 24
hour max watoh?
7. Are your radard, 3B snd VHF radics function-
. inge
8. Is the tug sguipped with sufficient ground
tackle for anchoring?
D, Are proper towing lighis and day signale in
. cperationy
Arrange with your home bage to check in on your 33B
radic at 1least twice daily. If you don’t anticipate calling
in tg a foreign port, customs clearance will not be nacesDaTy.
when underway enroute to & distressed vesscl, keep an
acourate leog giving your hourly dead reckoning positian,
course, gpeed, wind and sea conditions, snd any other per-
tirent information. A48 you near the wessel, try o establish
rodic sommunication and get his latest positicn. I the veeeel
ias not been geen by the time you have reached his supposed
position, experience snd common sense will tell you how to
et up & saarch pattern., This cannot be learmed from a bock.
The “old timer” and his experienced Maunch" will usually be
the dogipive factor.
Eowever, the bapic idea may be to sail to the given
poaition, then sot up & pattern to sail arocund that position
in ever-widening eguares. Sail north and mouth, and east and

west, BOC you can maintain your own D.R. position more assily.
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A circular search pattern:
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0r, if the wind and ourrent are noticably strong, and

the wessel has been drifting at an appreciable rate, you
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may set up a slightly differsnt pattern to Gompanaate

for thope gonditigns:

i hre
A vGo” ¢

he
N & 90 >
[N
by U._ L = 1}
et B ! e
i Z
4l &
eureent dusuxgl 4= W
{'C'r.‘nﬁmdl: f{'}r+l.tn;]
‘L, e
r

phoe

....:?na/SEonl

Again, this is only the basic idea, but the main purpose
ig to cover the area efficiently without gedting yoursell
lozit

Upon eeeing a wesnel on the horizon either visually or
by radar, the best way to determine whether or net it is the
one you're after is o etudy it closely on your radar. In
19 minutes or less you should be able to determine if the
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vegzel iz mawing way or atopped. If it is siopped, clcos
in to investigate; chances are it iz your ship.

. How you have confirmed that this is the wvesgel that needs
ageiptance,. Weathapr permitting, paes him & hendeet radie if
his radios are not funationing. Establish radic communication
and introduce yourself and your intentions. Ask the captain
if he needs anything. Ask if be has steering.

All the while, bs etudying the drift and roll of the
ghip, Have your enginas stopped and see how your tug drifte
in relation %o the ship. Look at his bow chocks and bittis
and decide where you wish to paps your towing hawser. Never
#et in a nurry, unlese the chip is in danger of drifting
acppund, IF at nighi, and the weather is rough, you may wiah
to wait for deylignt belpre hooking up. If the ship has an
anchor down, hévﬂ the captain pick i1t up before yoa go in
for the hookup.

After studying the conditions for a while and you have
decided what you want to deo, inform the captain of the ship
and ke pure he understands. Tell him t4 hawve his wmen ready,
for you want to Bpend ag 1ittle time os possible under the
bow. Have your own men well informed and atanding by with
the hawser and meszsenger linez. Then start yoar approach,
coautiousliy. If something doeon't feel right, back away and
atart over,

I% is generally best to approach the ship on his leeward
gida, Bilnce the Lighter ftug will usually drift faster than
the shlp. IF you approach on the windward aeide you may be
skt againet toe ahip., Aleo, you can gontrol your tug better
when spproaching upwind,
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if posmible, you may flake your haweer zlong the deck
of the %ug, and pass 3 messenger line from the bow of ithe

tug ag you g0 byt
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.It may take several passes to get your hawser aboard
the ship., After mecuring it, move away slowly, paying ouil
hawser as you go. Stay im front of the ship, and let out
perhapa S00'- 1000' or mere, being caraful not to aurge
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on the hawser, In rough westher let out as muoh mcepe an
¥you oan, putting greater distance betwean the tug and the
tow,. When you have out the desirad xoeps, a2t the winoh
braxe and clear your men from the aroa. Contimia sasing ahaad
az eslowly am seems fit until the hawpar beglna to come up tight,
and the ship begins {¢ move forward, Again, don't get in a
burry: spend 30 mimutes bringing your engines up to power
& little at a time. Study the ahip to mee how she follows.
When you are satislied that things are going well, get
your position, set a course, get a apeed check, and deter-
mine an ETA t¢ the sea buoy. Loz this information, Put up
praper tawlng lighte and day signals,
Call the ohip’s capiein and ask hlm how thinge are
back there, Give him your EThA. Tell hio 4o put om hig run-
ning lights and towing signal. (Do pet have him $urn on tha
white range lights.) Settle down to a routine waton and

tare him to port! Duat never become too rolaxed!

four wayo to rig a towing bridla:

Te Wire hawsor through tullnoso.

éufhmst

Cﬂcnéﬁ bilurE
here

7

g,.d:r:‘f. fgsstr
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2+ Pondant through eaoh bow.

Syl r:v: P""‘“I‘”‘#
{5

e

3. Atiach hawser to ship's anchor oiain,

SEI(J My L5 r-.‘]fr-lh'lﬁj

- Hy

Shaf rigs cu:} & Harn

full . 1
Gy1ee hrakivad s
f/j HuF
_%”\‘____// ” ~

4. Tging a 9" snft line to sagt ap a shock abaorbor.

Kyion is preferable, B8 1t stretches omora.

Wi e -th;flg r,‘{a

I7?I|I.l'|'-llllli’-'-l'| (”-"ﬂﬂi}

/S
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Upon reaching Balboa or Criasteobal with your tow, notify
Karine Traffic Control. Be extremely alert to all traffio.
Shorten up your héwser to about 2001 or less and tow the
Bhip %o the dosignated enchorage area. Come to dasd mlow,
and have the ship drop hia anchor. Let go your hawser and
heave it in., Check with the ahip's captain one more time
to certify that everything is alright. Bid him good luck
and fair weather and go home! Nice job!

Naturally, offshore towing involves & great deal more
than this, but aearch snd rescus is probably the most
denanding part of the towbeat profeesion. Your skillem will
be tested from seamansahip to navigation eack and every

‘hime.
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CHAPTLH JX — Licensins,

4 Master's License is recuared abeard Pamama Canal tugs.
Local licenses ara issupd to those qualifying for end pansing
a writtan and practical examination, The examination contains
the following subjects:

1, International and C.Z, Rules of the Read.
2. Lifesaving and firefighting.
1, Aids to navigationa
. Seamanshl pe.
5. Instruments and accessories.
&. Ucean windc, weather, and currents.
T+ Signaling by International Code {lags.
8. ship construction.
3. Lacal knowledze of U,2. waters.
{3. C.Z2. Ruloe and regulaticns.
14, Piloting:.
12, Snip ganitation.
13, Chert navigation,
14. Fanama Canpal chario.
t5, 0il pollution.
16, Zeneral.

Upon successful completion of the writicn and praciical
cxamg, a licenze as “Master, Steam and Motor Vecpels and
Pilot, Y5 devernment Leocal Vespels nfe 500 gross tops upon
all C.Z. Vatere.” will be ipsued.

For thoee U,S5. citizens interested in ohbtaining a U.3.
Coast Cuard license, let me clear up any doubil

1. Wetch time aboerd Panama Canal tugs in accepted by

the U.3s Coast Guard.

2. An inspected license ae Master up to 500 tons or more

can be cbtained by theopo who hawve 4 or more years
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aboard Panama Coanal tughs {Dne FEAT means 355 daya]
The Coast (unard Pamphlet 191 has all the qualifications
and reguirements for licensing of deck officers. The office
in New Opleans, Louiaiana is & good pimoe to apply. The ap.
plicant must page & written examination, take radar training,

paeg a course in CPR end firet aid st sea, and get a medical
Ghe(;inip-

_ 67 -




