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The Preservation of Hulls, A Problem of Wooden Shipbuilding.

By Bror. L. Grondal, Assistant Professor, College of Forestry, University of Washington, Seattle.

froA Problem that offers more difficulties
tham the standpoint of wood preservation
ingn the protection of the interior fram-
of of wooden vessels, is the protection
hull € outer sheathing or planking of the
bor S. The salt waters of the ocean, har-
v 2 number of wood-destroying organ-
S that in some places make short work
Orgunprotected wooden bottoms. These
£ ;331;1; are the {molluslc:d known as
' S, commonly call xylotrya
‘ned teredo, and a number of crustaceans,
IimanSt destrucpye being the common
prev"l’l%}- In addition to the problem of
meaem;mg the attacks of these, some
the 1S must be provided for preventing
accumulation of barnacles and sea-

of 5" Which materially affect the speed
enty vessel. One of the earliest expedi-
cham?dopted for this purpose was the
Wag 0g of ships’ bottoms. The planking
abontpﬂ‘lodlcally charred to a depth of
fire,  ro duarter of an inch with a slow
mol‘lth 1S was effective for only a few
again S, when it became necessary to
Sulteq char the hull. Such charring re-
tion o fm the partial destructive distilla-
liberat'the outermost portion of the wood,
tainin ing small amounts of wood tar con-
bodieg a high percentage of phenoloid
ship S, which are highly distasteful to
4 As these are, however, sol-

. I water, they soon leached out,
< the wood unprotected. The char-
tion of ace also prevented the accumula-
immj‘barnacles. for as soon as a free-
t0 the & larva attempted to attach itself
ing charred surface, the charcoal, be-
leas'nery friable, would break loose, re-
the '8 the barnacle. The destruction of

* ma) eWOOd, due to repeated charrings,

S this method impracticable. -

1ea1&a:$r the sheathing of bottoms with
S8 aas. attempted with only partial suc-
€d yap b developed that the lead corrod-
anq try rapidly around the fastenings,
Drevent: adhesion of barnacles was not
foung ed. TIron sheathings were also
Corrog; 0 be impracticable, due to rapid
forn, ogn’ though iron sheathings in the
ly tog 1:ﬁat-headed nails driven so close-
fo 'ne her that the subsequent rusting
arg Stiﬁ a complete coating of iron oxide
the prot used to a limited extent, both for
DiliIlg €ction of small ships’ bottoms and
Wormg ©Xposed to the attacks of ship-
Satispy: thc sheathing also failed to give
ly, ms;’.}‘;l‘y results, corroding very rapid-
tweey ti ly due to the galvanic action be-
Attachin . 2nc and the fastenings used in
Sheatp: 8 it to the hull. Copper and brass
Slder&bilgs have proved to be by a con-
Shipg be Mmargin the best protection for
50 ¢, OgttomS. Brass composed of from
Bivep ' 7 of copper, alloyed with zinc, has
&Hoy iery satisfactory results. If the
Sheathi: not complete, however, such
38 coprr oS Will disintegrate very rapidly,
frop, theoon will spread very rapidly
iﬂ. c :1 Small nodules of zinc in the me-
est 02014 rolled furnace copper is the
tion .o Metal sheathings for the protec-
‘ann ot }fhlpS’ bottoms. As ship-worms
foupge POTe through metal, copper, of
regard, accomplishes its purpose in this
°°I_>pe1.’h € most valuagle property of
b * 10Wever, lies in the slow and very
tﬁmﬂcle sCOrros1_on of this metal. Though
1€ mey 11_‘ead11y attach themselves to
$me to allic surface, they do not have
%6 the Teach their full development be-
ng the; Slow wasting of the copper loos-
g‘:—illin T attachment to the copper, com-
g, 9 em to drop off. As a general
to 80 gauge sheet copper is

used. The amount of copper sheathing
per gross ton, of course, varies widely
with the shape and size of the hull of the
vessel, small boats requiring as much as
60 1b. of copper per gross ton.

At present, the high cost of copper pro-
hibits the use of this material in the
sheathing of ships. The life of copper
sheathing is at the best only from five to
seven years, when it is necessary to re-
new the sheathing. The cost of copper has
led to the development of substitutes in
the form of paints, which are applied di-
rectly to the surface of the wood. There
are a number of different brands of
paints for this purpose in the market.
Some are positively useless, others ac-
complish their object to a satisfactory de-
gree. The composition of such paint is
invariably supposed to be a profound sec-
ret—and some of the secrets are truly
laughable. One method of preventing the
attacks of ship-worms, devised by one of
the Anthony Comstocks of New York city
in the early part of the nineteenth cen-
tury (his name has been forgotten), con-
sisted in pitching the hull with hot coal
tar pitch, and before the pitch had hard-
ened liberally sprinkling the surface with
Scotch snuff. He reasoned that as tobacco
was such iniquitous stuff, the ship-worms
would surely be discouraged.

Some “copper” paints, are, however,
quite effective. The writer will not at-
tempt to say which is the most effective.
As the pigment of these paints is invar-
iably copper oxide, they commonly are
spoken of as “copper” paints. The na-
ture of the vehicle varies widely, from lin-
seed oil with a high percentage of linseed
driers, to soya bean oil and kerosene.
“Princess metallic” is very commonly
used. Viewing the matter from an im-
partial standpoint, the writer feels that
there is a tremendous waste of good cop-
per oxide in marine paints. Whiting could
be made to do very well, for the toxicity
necessary to prevent the ingress of ship-
worms can readily be supplied through
the addition of small amounts of mer-
curic chloride, or such alkaloids as acri-
dene. Aside from the toxic effect of the
paint upon wood-borers, the basic princi-
ple in the manufacture of a successful
“copper” paint seems to lie in the com-
pounding of the paint in such a manmer
that the surface will slowly waste away,
preventing the adhesion of barnacles and
the seaweed which these will gather, and
at the same time adhering properly to
the wood. From the foregoing it becomes
apparent why creosoting or the applica-
tion of coal tar is not effective in the
treatment of ships’ bottoms. Either will
prevent the ingress of ship-worms, but
anyone who is familiar with the use of
creosoted piling for dock construction will
recall that such piling quickly becomes
co;rered with a healthy growth of barn-
acles.

“Copper” paints, like all other paints,
should only be applied to dry surfaces.
In painting scows, tugs and other bot-
toms, the first or priming coat, which is
applied after the seams have been pro-
perly caulked, is thinned with refined coal
tar creosote or benzine in equal propor-
tions, or one gallon of the paint to one
gallon of the thinner. Care must be taken
to cover the surface of the planking thor-
oughly before the painting is continued
with a second coat. The caulking seams
are then filled with a mixture of Port-
land cement and sand, in the proportions
of about three parts of cement to one part

of sand. Some shipbuilding concerns make
a special point of the use of only pure
white silica sand in this connection, but
the writer feels that this is unnecessary.
Care should be taken to use fine sand,
however, to enable the smooth troweling
of the seam. The mortar is not allowed
to completely fill the caulking seam, the
point of the trowel being used to remove
surplus mortar. When the mortar has
thoroughly set, after the course of sev-
eral days, surplus mortar that has slop-
ped upon the surface of the planking is
removed with coarse sandpaper. The hull
is then ready for the second coat. While
cement adheres very strongly to the caulk-
ing seam, its use is objectionable when it
becomes necessary to re-caulk a seam, due
to the difficulty of removing it, as in time
it becomes almost flint hard.

The writer has experimented with mas-
tic for this purpose, composed of paving
pitch, asphalt and wood pulp, thinned with
engine distillate until it acquires a work-
able consistency, with seemingly favor-
able results. A definite statement cannot,
however, be made at this time. Some ship
owners require the first coat to be un-
thinned copper paint, though the neces-
sity for this is disputed by some experi-
enced shipbuilders.

After the seams have been cemented,
the second coat of copper paint, full
strength, is applied. As these paints
have approximately the consistency of or-
dinary paint, though in some cases they
may be a little thicker, no difficulty is ex-
perienced in finding painters who are cap-
able of doing the work.

After the second coat has dried for at
least two days, the application of a third
coat is necessary. As an example of the
antique ideas that have survived since
the earlier days of our shipbuilding in-
dustry, the writer regretfully cites the
following requirement of one “expert” in-
spector who is supervising the construc-
tion of vessels for the United States Em-
ergency Fleet Corporation at one of the
Pacific Coast yards. This inspector has
ruled that the third or final coat of paint
shall not be applied to the hull until at
least the day before the launching of the
vessel; preferably the day on which the
vessel is to be launched. The effect of
such a procedure is, of course, bad in
every respect, as the wet paint is washed
from the surface of the wood, making the
third coat quite useless. Rational prac-
tice demands that the final coat be given
at least three days before the launching
of the vessel, allowing at least time
enough for the paint to set before the
ship goes down the launching ways.

Formerly all copper paint was applied
to the é)lanking by the brush method. This
method is almost entirely used in the
smaller yards. On the Pacific Coast, how-
ever, the larger yards are using paint
“guns,” or sprayers, which are operated
by compressed air. With this method the
paint is quickly and evenly applied to the
surface of the wood, with a considerable
saving in the labor cost of painting. Five
good painters, with brushes, will cover the
hull of a typical vessel about 250 ft. long
in one day. When the “gun” is used, two
men will cover the same vessel in one
day. Though some paint is, of course,
lost when the “gun” is used—about 15
gallons in giving the vessel three coats—
this expense is more than compensated
for by the saving in labor costs and the
added convenience of the method. In spite
of the fact that the paint is applied more



