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The 347 SLiE programme commenced with the construction of 2

td
'

prototype craft built by Marine Research Contractors in Fremantle wA.
The design basis for those vessels was prepared in DE.LD and the

vorking drawings were prepared by NAZME as sub-contractors to MRC.

sihen the vessels were completed each was taken on trial,
the variant 4 (propeller driven) being tested in the Swan and Canning
n;

livers in Ferth and in Cairns after delivery,and the variant B (jet

driven) undergoing its tests in Sydney.

The tests in Perth indicated clearly that the running trim

averaging between 6° and 70 and the vessel
The Tequited Specd oo |2 s ot
Ad! achieving a speed over the ground of 15.5 kn ( i = 2.82) ¥ The

of the vessel was excessive,
£y helmsman had "no horizon" from his seat and it was necessary to sit
on the arm of the chair provided in order to see ahead sufficiently
for safe navigation. As a result of these trials it wes decided to
fit the éraft with trim tabs to reduce running trim. This was done,

\.; and the vessel was sent to Cairns where further tests were carried

out.

The conditions for testing in Cairns were not as good as in
Perth - the course being set in the entrance channel, instead of in a
river, and the sea state (up to 3) was in consequence far less favour-

able. With the trim tabs.set at 0° effective the speed made good was

13,1 knots ( ﬁ: =2.38) with corresponding trim of 5.40 and with the

e

trim tah set at the most favourable angle(ﬂ1%o) the speed was 13.76

0O

. Vv .
knots ( Jf = 2.5) with the trim reduced to 3.8  which offered the

/helnsman
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helmsman some chance of seeing ahead. The vessel was very wet in any

sea condition being covered in flying spray.

In view of these results it was decided that the veriant B
(jét propelled) should be similarly fitted and this was done in
Sydney. With zero effective trim tab angle the speed was 12.45 knots
(%—ﬁ = 2.26) and running trim 5.2°. With the trim tab set at 10° the

v
speed was 14.55 knots (ff =2.64) and trim 3,7°.

The results of these trials convinced me that the performance
of the hoat.could be improved over that achieved by the "bare hull" by
fittiﬂz%trim tabé or wedges to the hﬁll. I would emphasise that the
original hull is not consiéered to be inherently bad - the bad feature
really is the speed at which it is required to run, being right on the
k“mF speed where the engine tries to drive the boét skywards - gravity

pulls it back, and the horizontal component of these two forces is quite

small.

In both the variants A and B the ventilation was very bad -
excessive heat in the cabin, and, in addition, both craft were
extremely noisys Tempéfatures, noise levels and vibration recordings uLQL
were made during the trials indicating a necessity to improve‘these
features of the craft. User experience in Northern VWiaters has amply

confirmed these findings.

/I decided



SLIDES |—-16

T decided to ask permission to run a series of model tests
and upon this being granted the members of D group set to work to

construct a 1/10 scale model of the hull.

I would here like to pay tribute to the work done by the
members of D group. This was the first time any of them had under-
taken the task of making a model to the exacting requirements of a
"test tank' situation and they did very well. The model was
constructed in balsa wood, fully giued and has a removeable deckhouse,
giving unrestricted access to the interior. Not only did these
gentlemen¥ construct the model, but each of them spent long hours at
Civil pool assisting in running the tests and, after conclusion of
the test programme, many}further hours have been spent analysing

the results obtained, preparing graphs and comparisons.

It was necessary to seek permission to use the Ulympic Fool
complex and representations were made to the Dept of Tourism and
Recreatioﬁ. Mr Jack McCaftlley who is here tonight as our honoured
guest, kindly.pla&ed the full recourses of khe complex at our
complete disposal without limit as to time or purpose of usage.

For his, and his staff'syfull co-operation we are most grateful.

The tests could not have been carried out without this facility;
Not only the pools themselvas, but office and storage accommodation
in ample capacity was'freelj provided and this‘made our task |
immeasurably easier. Please accept our thanks Mr McCadley and
convey them also to your assistants who alsc helped us with most
cheerful co-operation.

/5ince there



Since there are some members and guests here tonight who were
not present when the arrangements for testing were described a few
weeks ago I ask your indugence to briefly outline the methods and

procedures.followed.

The model was towed within a wire bridle which attached to
towing points near the waterline ¥ & § in a position which experiment
showed to have minimal effect upon the trim of model when running.
The bridle was towed by a line which passed through lead blocks into
a 6 fold purchase, the lower block of which was secured near the base
of the diving tower, the upper block floating,and being hauled up the
tower by the action of a falling weight attached to the upper block by
a rope passing over a pulley on a jib head rigged at the top of the
tower.

A sg;ies of calibrated scale weights were hired and used as
the motive force, thus ensuring a series of repeatable fixed loads on

the towline.

The model was first run "as designed' without modification
and in the fully loaded condition. Pre-weighed packets of lead shot
represented the weight and position of major items including fuel,
so it was anggg%&e task to "remove" sufficient fuel from the main
tanks to give a "malf main tenks consumed" conditigszy removing the
packets repreéenting the full fuel tanks and substituting others

equalling the smaller capacity. Later, by similar means, a loading of

90% total fuel consumed was simulated. The vessel was also run at

/various
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various static trims, level, 6" by the stern and 12" by the stern.

\

wios
In each of the combinztions of condifion and trim at least four towing
weights were used -~ sometimes, when one felt very brave we used a
fifth weight. The weights were 14,28,42,56 (and 70) pounds. [@ovement

of weight within the hull allowed variation of static trim without

any possibility of weight change taking pléceZ}

After the "as designed'" condition runs were completed the
cust
hull was modified by the addition of}parafin wax shapes to the bottom
at the aft end. Since earlier trials had shown the 100 trim tabg

angle to be most effecatious it was decided to use this angle in an
Im:w[zﬂ 5:.0-[&
under bottom wedge. A seriestof three wedges havingtdepths of 3" 6"
and 9" at the aft end and psrallel cross sections e prepafed. At
mgulld -
the same time a series*of parabolic hooks of the same depths as the
wedges and having the same 10° slope at the aft end and parallel cross-

sections wese also prepared. Each of the 3" and 6" wedges and hooks

were tested on the hull in turn in the same manner as the ‘unmodified

‘hull. Because it was found that the 6" hook and wedge were too power-

ful as 1lifting appiiances and caused marked course instability, the

9" deep units were not used.

A measured distance was set up and marked off on each side
[
of the pool by vertical posts making transit points and an instagﬁic
type camera was used at one end of the measured distance to photograph

the run. Another camera was set up in the measured distance and

arranged to photograph the model through an inclined mirror on which

a horizontal black line was marked. The model had two horizontal

slides F
waterlines marked on the hull and}the photosraphs of every run made

/via the



MovIES

l

via the mirror set up were used to measure the trim of the model when
running. Later, underwater photographs of tufts of wool glued to the
hull were taken to show up the flow ccnditions. Our thanks and
admiration are due to Mike Powell who braved the icy (if not very deep)

water to take these shots.

During the tests the TV news came down and photographed the
work and further movies were also taken by the Dept of Defence PR Team

and by Mr Ken Brown - altogether a very flattering display of interest.

The model,being loaded and trimmed to the desired condition,
was towed up the tank by each of the falling weights in turn, and each
run was timed through the measured distance and twice photographed.
Later, the slides were projécted to larger than life, and the trim angles
were measured and correlated with the speed results.

243,

One word of warning must be given. Due to the physical

circumstances of these tests accurate quantitative results could not

be obtained, nof'were they sought. The object of the exercise was to

‘indicate probable trends of results and give some indication of

magnitude. To obtain accurate quantitative results, much finer

instrumentation and a completely enclosed,air conditioned and fully

calibrated test tank would have been required. Such a facility does
hefre

not yet exist in Canberra. "However I you will agree that worth-

while results were obtained from the tests.

/S0 now



-7 -

So now to the results:-

SLIDE 49 FIG 2 SPEED - RESISTANCE - VARIOUS TRIMS - NO MODS TO LINES

This is the basic curve for all that follows in comparisons
of speed and trim. Here we see the effects of various static trims
upon the vessel loaded to the original design condition. Since the
main problem was too much trim by the stern when running it was
decided to try the effects of static trim by the head to see if this
would reduce running trim. We see here that it certainly reduced
speed. Note the level trim line. The maximum rate of increase of
power is at 8 knots ( %L = 1.,45) and the full planing effect comes
inaggwﬁz.S knots ( %j=2.35). Between 7 and 10 knots the resistance
increases from 141b to 33.91b drop weight (about 2 to 4.851lb tow
rope force). A L43% increase in speed produces 142% increase in
resisﬁance. This is quite normal for a planing craft in getting

over the hump speed.

SLIDE 20 TRIM - SPEED - LLVEL TRIM - NO MCODS TC LINLS

SLIDE 20A
Shipe 208,

We have here the curves of corresponding trims for all
running speeds starting from level static trim. You will note the
rapid rise of trim anéle in the 8-13 knot area and the continuous
flattening out of the curve for "full fuel' above that point. The

. : R o . .
Cmaximun trim is 8  and this of course is not acceptable.

/Compared



Compared to full scale trial results for this loading
condition these trims are within %O at identical speeds, so it would
appear that the jet pump suctions are having very little effect in

dragging the stern down.

SLIDE 21 TRIM - SPEED - 6' BY STERN - NO MODS

The effect of 6" static trim by the stern shows up clearly
here. The running trim is reduced to 5%0 in the full fuel condition
and 7mo in the half fuel condition as compared to 7° in the level
static trim.

In g _efinion

It is worth stating here that the half fuel condition is¥by
far the most important opérating condition in any vessel. Even
though the tanks may be full at departure they immediately start to
run down. Ve very seldom get to the point of completely drying out a

_ Lc-SqZ
tank in any trip, so the tank spends most¥of its time approachin

e ; g o
as Comfvwca(, to 25[ of fhe frne s Jef’mﬁvﬂ ﬁo-—« M or Wh—a m.
passing and receeding from the half full condition, Half full

naturally. means half nominal capacity, not half sounding;for in the

half sounding state we may only have a quarter of the capacity left.
I do not propoée to weary you by treating every condition of

loading or modification of the bottom shape in this paper, but to show

only those conditions of major interest in detail.

/SLIDE 22



SLIDE 22 SFEED - RUSISTANCE - 50% MAIN TANKS CONSUMED -~ NC 1MCDS

l't\o Whwmod tﬁwt Cor\Jlf‘«Llow
These graphs of o medifieatienms are basic to our programme,

so here we see the 50% main tanks consumed condition. fAgain the
maximum rate of resistance increase is in the 8 knot area, but the

influence of 6" static trim by the stern is interesting.

SLIDE 23 - SPEED —~ RESISTANCE - 90% MAIN TANKS CONSUMED - NC MODS

Reducing displacement still further produces much the same
type of result - this condition was somewhat affected by wind and

speed was lost. I do not think that too much reliance should be

placed upon actual values here.

SLIDE 24 - SPEED - RESISTANCE - 5% OVERWEIGHT - NO MODS

REPEAT SLIDE 19

This is a most important comparison, showing very clearly
the damaging effect of increased displacement dn speed. The best
that could be échieved here was about 13 knots using the 56 pound drop
weight as compared to 23 knots for the same resistance at designed
displacement. Iven at 28 pounds drop weight the loss in‘speed is

about a knot. The increase of displacement was 5% sbove "as designed".

We will now move over to see the effects of adding a 3" deep

parabolic hook with parallel cross sections under the stern.

/SLIDE 25
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SLIDE 25 - SFEED - RBSISTANCE - DBESIGN DISFLACHMENT - Y PARADBCLIC HOOK

Two points show up in this graph. The first is that static
trim by the stern becomes of increasing value with increasing speed.
The second is that the rate of increase of resistance at the hump is

reduced. However, when we reduce displacement by consuming fuel:

SLIDE 26 - SPEED - RESISTANCE -~ 50% FUEL -~ 3" PARABCLIC HCOK

We obtain a marked increase in speed once the hump has been

passed, and, continuing reduction of displacement,

SLIDE 27 - SPEED - RESISTANCE - 10% FUEL - %' PARABOLIC HOCK

The increase of speed becomes very pronounced after passing

the hump.

SLIDE 28 - TRIM - SPEED - 3" PARABCLIC HOOK - LIVZIL TRIM

SLIDE 28A

Turning now to the main problem w%th this vessel - trim - we
"see that the trim vs speed characteristics have undergone a remarkable
change. The maximum trim is reduced to 4° and all the curves are very

much flatter than they were in the unmodified hull.

/SLIDE 29
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SLIDE 29 - TRIM - SBEED - 3" DARABCLIC HCCK - 6" BY STERN

SLIDE 29A

Giving the vessel a 6" static trim by the stern produces a

slightly higher running trim as may be expected.
SLIDE 30

The %" deep 10° parallel section wedge produced results but
1ittle inferior to those for the 3" parabolic hook and it is not
necessary to go through these in detail. The wedge appears to cause
a more abrupt change to the flowllines resulting in a slightly higher

drag than does the hook, bqt it also produces a little more 1ift.

SLIDES 31, 32, 33

Fitting the 6" deep hooks and wedges produced a situation of
‘high 1ift aft with resultant flat running a¥titude, and,consequently,
with high speeds. However, thexklso,most unfortunately, caused marked
course 1nstab111ty, the model yawing wildly while running in flat water.
It is judged that in these attitudes in any sort of a seaway the full
sized vessel would be dangerous. For this reason no further display
of the 6" hook or wedge results will be given here, but the‘full results
are available fo anyone who wishes to see themn. The formation of the
water alongside the model is worth study. It appears to me that eddies

‘are being shed in the form of horizontal vortices.

/The results



SLIDE 34

SLIDES

35, 36

- 12 -

The results of the 30 hook prompted further thought. Both
Lindsay Lord and Peter du Cane comment upon the distribution of
pressure under a planing hull, Their diagrams show this as rather
like an elongated howeshoe of high pressure surrounding an area of
preésure reducing as the é of the stern is épproached. %ﬂ:;ggi;*s
relationship indicates that this low pressure area is the area of
highest velocity flow, and this caused me to believe that the best
lift/drag ratios could be sought in this area. In most cases
experience indicated that wedges are usually installed with their
greatest depth near the chines, frequently tapering towards the
centreline where the depth often is reduced to zero. This leads to a
virtual flattening of the rise of floor at and near the transom which
seems to be at variance with the modern concept .of the deep V hull
for sea going planing craft. Since there is higher pressure near the
chines, there is slower flow in this area and I felt that this would
give a,gréater 1ift but alsc a much greater drag effect with qonsequent
worsening of the 1lift/drag ratio. Accordingly I decided to continue
the experimental investigation to include both wedges and hooks made
from the éame m;ﬁids as those previously used but with one side removed,
so tapering the form athwartships, and also to apply these with maximum

thickness alternatively -near the centreline and near the chines. These

we called half hooks or half wedges.

Experience with oéher vessels shows that there is sometuﬁasck
tendency towards course instability if the wedges or hooks are carried

right across the transom in an unbroken surface, and, for this reason,

/1 decided
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T decided right at the start of the experiments to leave a gap between
the port and starboard wedges or hooks egual to the thickness of the
o,
centreline &% or deadwood in all fitments.
moide of he
The*results obtained with the half hook were really quite
remarkable and unexpected, producing a speed/re51stance relationship
totally unlike those obtained earlier and the installation with
maximum depth nesr the centreline caused the model to run so stralght
. Moot L’. eol
Nr/ that it appeared as if she was glued to the lineYon the bottom of the
pool. The trim was satisfactory and the spray was suitably suppressed
indicating that we had achieved the principal objectives of the
exercise. It is considered that the virtual increase of rise of floor

aosésbin e ML
at and near the transom produced a greater lateral plane Pe&&é%%ﬁg-ln wﬁ“

_ improved straight line running.j ,5 wmls. MO*LF ok the moreade . ot daﬁﬁ#

o Ly oF Velusiy cmel 142
ﬁw W«G&JEoT{“’JM f(cl—o lLo‘,oem.a( f/% l“ A f’fww e w‘ﬁoci::;‘zd{“fw[’; h:m fz T“’ feof termmry
"F{af u

Precscee over c?’u.‘,(z = (M?o ea M Jhat teon
SLlive oo = 3 x % HCOK - FULL LOAD VARYING TRIM - SPEED - DROPLOAD CURVES

In the speed/drop load, or resistance, curves the important
change is the flattening of the curve right from the origin - there is
no longer the usual hump apparent near the 8-10 knot region covering
the %i = 1,5 to 2.0 range —Tﬂ¥ appears that the craft 11fts fairly
evenly and remains reasonably level at all speeds. Vith the maximum
SLIDE 37A thickness near the chine tending to zero near the centreline the

sp. fesistamee

flattening of thefcurve was ‘not nearly so marked although better than

all other earlier trials.

/SLIDE 38
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of 4
SLIDE 38 - % x % HOOK ~ % FUZL VARYING TRIM - SFPERD - DROP LCAD CURVES

Reduction of load does not adversely affect the nature of
the curves with the maximum thickness of the half hook near the

centreline.

SLIDE 39 - 3 x % HOCK - 1/410 FUEL VARYING TRIM - 3PEED - DRCP LOAD CURVES

nor does the original static trim appear to have any deleterious

-

effects. The implication of this is that we may not only expect a

: &
higher total speed capability if more powerful engines ame installed,
but also that higher speeds are possible for any given resistance

the ateon

right through the range,and-includingfnear the expected operating

speed of the vessel with the present engine installation.

SLIDE 40 - 3 x % HOCK - LEVEL TRIM - SFEED - TRIM CURVES

It may be noted that the speed - trim relationship is much
. flatter thfoughoﬁt the full range, indicating a satisfactory

similarity of attitude at all speeds and loads

SLIDE 41 - 3 x % HCCK - 6' BY STERN - SPEED - TRIM CURVES

and initial static trim makes little difference to the trim at higher

speeds.

/S0 now
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So now for the summary curves which show most clearly & <«

completely unexpected sharp change of form.

SLIDE 42 - FULL FUBL - CONFIG - SPEED CURVES

Note fhe very sharp configuration change at the half hook.
It was rather difficult trying to determine a reasonable method of
showing up the effects of the various bottom configurations. Finally
it was decided to use the method adopted here and the plot certainly

does show up the changes at the 3" % hook position.

SLIDE 43 - % FUEL - CCNFIG -~ SPEED CURVES

g

A similar type of result is still in evidence when the '"half

fuel in main tanks" condition is achieved and

SLIDE 44 - 1/10 FUBL - CCNFIG - SPELD CURVIES

~when the aisplaéément is reduced to 10% fuel remaining the same type

of configuratibn is apparent.

Within the power output available from the engines already
purchased for these vessels, our calculations indicate a probable
speed increasé in calmvwater'of about 3 knots -~ but - and this is
important - gains are evident right downvthfough the operating speed

range. 1t was this,in conjunction with the straight line running

1

/which caused
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which caused me to decide to adopt this configuration and to accept
the approximately 1© greater trim than that which could be obtained
by use of the full 3" hook. The trim will be a maximum of 4° which

is exactly half that obtained in the *no modification condition.

SLIDE 45 — TRIM - SPLED CURVES . CONST RESIST

In t[w éﬁfﬁgdﬁ:«,{ :"/f’éeac ra~ge

The trim/speed curve indicates a best trimf of about 6% by
the stern and moves are in hand to produce a static trim tending
toward this figure, but leaving a little in hand to allow for

possible pump suction effects.
SLIDE L6

And so, to quote the Armchair travelogue closure, as our
ship pulls away from the shore, your questions and comments are

awaited.
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