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V Wf.l:.t1T Of Trlf w l.\ltlGHf Cf UQUtd 
FLG;:.TING O0JE.CT 01\rLACCO 

•.• a body floating or submerged in a liquid 
is buoyed up by a force equal to the weigh 
of the liquid displaced • 

••• Archimedes' (about 250BC) 

NOTES from the Last Meeting/Party: 
OUr 11 annual 11 Christmas party was held December 16th aboard the 

"STA.Ft." Lost count on the number attending, but we had a very good 
turnout with more than enough food to go around. Special thanks to 
all the wives for the tasty "goodies" prepared and also to Bill 
BENSON for generously providing the champagne. 

CALIFORNIA WHALE WATCH CRUISE: 
Saturday, January J.4-th is just around the corner and as of this 

writing ::Coug McFarland has 10 more tickets to sell in order to make 
the cruise possible. Sailing time is 1 PM and the cruise will last 
four hours. Costs: $9.95 if �5 go; �p8.95 if 49 sign on. Remember, 20% of the total proceeds will be donated to the Maritime Muse'Wll. So 
have fun while supporting the Museum; Give Doug a call at /
redacted/. 

SPECIAL MECTS for the MISSION BAY MODEL YACHT BASIN: 
As most of you know, the "pond" is closed 5-6 times a year for 

the purpose of special meets sponsored by the "San Diego Argonauts." 
Additionally, the first Saturday in June is generally reserved for 
teen age students free sailing their class "project." The remaining 
weekends are used as follows: Saturday mornings; P/C electrics and 
steam as well as any scale; Saturday afternoons (after 12); R/C sail. 
Sundays are for high speed gas models. This arrangement gives every­
one a chance to use the �in1ited number of R/C frequencies available, 
not to mention reduci:ng the danger of damage to finely-detailed scale 
models. For 1978 ! the schedule is as follows: 

April 
June 
June 
July 
Oct. 
Dec. 

29-30
3

17-18
22-23
28-29

2-3

Spring Sail Regatta S/B & N-12M 
"School kids day" 
Soling O.D.A.c.c.R. Soling O.D. 
Western Div. Championships - 50/800 
Fall Sail Regatta Soling 0.i:l.;N-121ft 
·scRs #4 50/800 
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NEW YEARS GREETING: 
May you and "yours" have a happy and prosperous 1978 while 

accomplishing all the ship modelling you've set out to do in the 
next twelve months. • •• from the entire staff of the SDSMG Newsletter.

AL DOES IT AGAIN: 
The January/February issue of "Model Ships & Boats" features a 

very fine article written by Al L 1 Heureux and Phil Headley on their 
nearly identical "Balao" class WWII submarines. Since every member 
doesn't yet subscribe, perhaps we can include a copy in the next 
newsletter. Congrat.ulations, Al and Phil for the fine work. 

NEW MEMBERS: 
John Christoper MATHEWS III 

CDR. USN (Ret.) 
Edmond F. WHITE 
"Welcome Aboard 11 

NEXT MEETING: 

/redacted/
/redacted/

 

Plan to attend our next meeting on Friday, January 20th. We'll 
be holding elections and voting on several key questions addressed in 
last month's newsletter. We should also be collecting dues for 1978, 
after we decide "how much." So besides bring your models, bring your 
checkbook or a number of small unmarked bills. 

THE FINAL SHO-V'/ING of DINAH: 
KCST Channel 39 has agreed to provide a special showing of the 

segment of the Dinah Shore Show which featured model boats on Mission 
Bay. Many people missed the show or perhaps would like the opportunity 
to see it again. Unfortunately, the film cannot be taken out of the 
studio or we 1 d show it at the next meeting. Arrangements have been made for a special showing at the studio (near the Sands Hotel) on 
Friday, 13 January at 7 PM. Since the film is short, if enough mem­
bers are interested, we might try to get a group up afterwards for a 
little "libation" and dinner at the "Rib Cage" located nearby. Bob 
and Alice DeBow of the San Diego Argonauts are setting this up and 
state several of their members are interested. If you are interested,· 
call Fred Fraas at /redacted/ for more details. 



NEWSLETTERS for 1978: 
The recent discovery of a "cut-rate copier" has made it possible 

to run 9 page newsletters in the future, at the same approximate cost 
of what we 1 ve previously paid for 5 pages. This issue is an example. 
By printing both sides of each page, this is possible since postage 
will remain constant. Your editor visualizes future newsletters con­
taining the usual a.mount of "club news", followed by 4 to 5 pages of 
helpful hints reprinted from various magazines or submitted by indivi­
dual :::nembers. Every effort will be made to keep these "filler" arti­
cles of general interest to most members. A wealth of raaterial exists 
to help us all become more proficient modellers. 

Few people viewing scale models 
(including their builders) ever consider 
that the physics of a ship model are re­
markably close to the full-sized ship; 
only proportionately scaled-down in a 
similar manner as all other measurements 
of hull lines, fittings etc. Even if 
you build meticulous scale models for 
static display_ only, it might be nice to 
know or predict how your model would re­
act if placed in salt water (heaven for­
bid) or the fresh water of your bath tub. 
Of even more importance, when considering 
a scale for a planned operating model, 
displacement is of critical importance 
especially with smaller models. 

For example, a DUMAS 33 11 PT Boat 
cannot weigh more than J½ lbs. if it is 
accurately float at the scale water line. 
An "IO'NA" class battleship built in 1/8 11

Scale (110" overa11 length) should weigh 
or displace about 120 lbs. In these ex­
amples, one model is slightly more than 
3 times longer than the other, yet it dis­
places 34.J times ·more water. 

We don't need large volumes of naval 
architecture books to calculate these fi­
gures. Nor are elaborate testing tanks 
necessary even though full-sized proto­
type hulls are never built until they have 
been tested exhaustively with models. 

MINISCALE 
Dear Sir, 

I was so intrigued by M. F. Woodward's 
article on the motorisatio� of plastic ship 
kits that I rescued several static models 
which I have stacked away with a view 
to utilising some of his ideas. I floated 
them in the sink to try and get an idea of 
how much it was possible to load them. 
It occurred to me that since the hulls are 
accurate replicas of the real thing a 
simple calculation should give a good 
estimate of load carrying capacity. By 
dividing the weight (displacement) of the 
prototype by the cube of the scale factor, 
the "scale" weight would be obtained. 
For example, in the case of Hood which 
displaced about 48,000 tons at full load, 
the calculation is: 

48,000 X 2,240 X 16 
soop oz. 

(the Airfix vessels are to a scale of 1: 600) 
which is 8 OZ, 

The kitchen scales gave me the weight 
of the static model, which was 3i oz. Of 
course the kit itself could be weighed, 
If the "trees" are included they would 
compensat<> for the weight of paint, with 
a safety margin. I conclude therefore 
that I can add about 4t oz. of motor, 
batteries and other "works", suitably 
distributed, and the model would float 
on her scale waterline, in salt water. 

The Airfix Warspite has a scale dis­
placement of 6 oz., the model weighs 2t 
oz., leaving 3½ oz. for gubbins. 

I think Mr. Woodward will be dis­
appointed in his wish to hear of anyone 
motorising the Airfix cruisers and des­
troyers, because the calculation shows 
that in the case of Tiger only t oz. is 
available for "works", and even with 
extensive lightening operations this is 
hardly enough. I have a feeling (though I 
have not checked) that the destroyers will 
be too heavy already ! 

A final thought on Hood-I will remem­
ber to keep her a trifle high in the water as 
I remember that the vessel was notorious 
tor proceeding with her quarterdeck 
awash in heavy weather ! 
Bridgwater. G. D. Pearce. 

Having been a subscriber to "Model Boats" for a number of years, 
my admiration is with the British for the many fine articles they-�J:iave 
documented in their magazine. If their grammar, verbage, trade na�es 
and geographical references seem "foreign", bear along, for the laws 
of physics in both countries are, of course, identical. Hopefully, we' 
11 all profit by their willingness to write and publish their findings. 

So watch for future issues.Articles explaining hull lines, stability, 
ship resistance and model testing, scaling up and dovm, propellers and 
perhaps even a series on 1'pop-pop II boats (-for simple, cheap propulsion) 
will be featured. Equally of interest should be how others around the world build their models when well-stocked model shops are not available. 



DISPLACEMENT CALCULATIONS: "Cube of scale" or "Block Coefficients??" 
From several different articles written by more knowledgeable per­

sons than your editor, it is apparent that there exists two different 
methods of roughly calculating displacement of ship models. The first 
and perhaps simplest is: scale cube divided into "full load tonna�e11 •
In order to do this one cannot cube scales as we in .America norm.a ly 
use, i.e. 1/8 11 , 1/16 11 or 1/4 11: 1 ft. This scale must be converted to 
the actual ratio of 1 foot of model to 1 foot of real ship which is also 
the scale most comm.only used with models sold on the international mar­
ket. So 1/8 11 to· 1 ft. becomes l to 96; 1/16 11 is 1:192 and 1/4" is 1:48. 
For simplicity, model manufactureres of plastic and metal "waterline" 
models round this scale out to the nearest 1/lOOth. Hence 1:96 becomes 
1:100; 1:192 is 1:200 etc. with 1:600 and 1:1200 becoming also very 
common. 

Also important in this formula is converting tons to pounds and 
even ounces in the case of small plastic models. Apparently long tons 
(2240 lbs.) is used vice short tons (2000 lbs.). Let•s take, as an ex­
ample, Al Lheureux 1 s model of the USS MISSOURI (BB-63) which he.built 
in 1/8 11 to 1 ft. scale. If 1/8 11 = 1 ft., then 1 11 = 8 feet, and 12 11 or 
1 ft. :s 96 fee·t (12';X 8 1 ), hence 1:96. IOWA class battleships originally 
displaced 45,000 tons, so: 

(Tonnage displacement)= 45,ooo 
(Scale: (1/9613 = 96 x 96 x 96 or

So much for "cube of the scale. 11 

45�000 X 2?40
84,736 -- llJ.9 lbs. 

Now let 1 s consider the second method, "volume times "block coefficentl' 
Block coefficient is really nothing more than a ratio of the underwater 
body of a ship or model, compared to a rectangular "block" of that body. 
The overall lenth of USS MISSOURI is 887 feet, however, the waterline 
length if 861 ft. with a 108 ft. beam and 29 ft. draft. Dividing each of 
these by 8 (l/8 11 = 1 ft.), we come up with: 

107.6 11 x 13.5" x 3.6 11 = 5,229.36 cubic inches 
The "block coefficient" for a battleship is .63, so: 

5,229.36 x .63 = 3,294.5 cubic inches 
A cubic foot of salt water weighs 64 lbs; fresh water = 62.5 lbs. 

Mr. J.B. King, in an accompanying article states a cubic inch of v..rater 
weighs .0363 lbs. 

So: 3,294.5 x .0363 = 119.6 lbs. 

Between the two methods we have a 
5.7 lb. difference, easily corrected by 
ballast (more or less??). As a check one
could take the dimensions of the actual 
ship (8611x108 1 x2qr )• 2,696,652 cu. feet
time� .63 = l,698:890.7 X 64 lbs diviaec'f
by 2240 = 48,539 tons. We originally used 

45,000 tons, not 48,539, so the "block co­
efficient" for battleships must have at 
least a slight error in this case. (cont.) 

" · · · the �I �f
�� pr�perly constructed gun, however miniaturised can i,. cu a,� tak1nc the cube root of ttw value of . • . ,, 

' 



Since battleships' beams were limited to the Panama Canal width, 
over the years (1911 to 1941) their beams remained nearly constant
while length increased. (NEVADA and O.KLAHOMA had 108 ft. beams, but 
their waterline lengths were 286 feet shorter than the IOWAs designed30 years later.) So the "block coefficienct" method is but a rough
calculation, depending upon the type hull/model being built. 

PURSERS' REPORT: 
Bob BECKER sent in the following report for 1977 stating further

that we had a balance of $27.14 remaining in the club 1 s checking ac­
count. Here's how it went: 

Income: 
$ 165.00 - Membership dues78.00 - Donations21.00 - Rebate on Calif.

Cruise 
$ 264.00 

Expenses: 
Newsletter (May-Dec) 
Membership Cards 
Half-model donation 
Service charges 
May postage 
stationary supplies 
Printing & Copy 
Coffee & Supplies 

$ 

$/redacted/ 
Needless to say, it's time to collect dues again if we want to stay 
solvent. OUr sincere thanks t.o those anonymous making up the $/
redacted/ in donations. 

LOCAL MEDIA PUBLICITY: 
The San Diego Evening Tribune on Monday, December 26, featured 

a neat series of modelling pictures showing Bill BENSON and Bob CRAW­
FORD in action. The spread, which was on the front page of the 11B 11

section (local news), consisted of five pictures in an 8 11 x 16 11 frame­
work and is unfortunately to large to copy in our newsletter. The 
lower caption (for the benefit of you morning paper subscribers) read 
as follows: 

"CLOSE DETAIL -- Bob Crawford and Bill Benson, who operate the 
Gray Whale Ship Shop on Shelter Island, have a hobby of building 
sca·1e model ships. At top, Crawford works on a model of the 
battleship Arizona, while, center left, Benson works on the rigging 
of a sailing ship. At center right is a cross-section model of 
the mainmast of Lord Nelson's flagship Victory. At lower left, 
Benson shows his model of the steam yacht Medea, and Crawford puts 
finishing touches on Star of India model.-Photos by George Smith" 

Congrat..ulations, Bill and Bob; the pictures and models were superb. 
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"Bleck ·�01um11: LenQln(WLI• Seom\WL), D,ough1 

/ THE other day I was discussing with a friend his proposed new model which was to be a stern wheeler paddle boat of the Mississippi type. However. after a fow calculations it was obvious that if he built the model to the 3ize he was pro­posing. the displacement would nut be enough to carry the motor, accumulators, radio gear etc. It occurred to me, being quite quick on the uptake, that many newcomers to modelling might be inter­ested in how I go about the planning of a new model. Let's face it. it's a good idea if the ignominy of spending two years building a boat that floats too low in the water or rolls over and sinks can be avoided. It has been known for bbkes to seek the contemplative life and enter a monastery (or shou!d it be a convent?) when that happens. The two basic aspects of model Lin 5 to be discussed here are: I) How big?2) How shall I power the darn thing?Unfortunately these two asp�cts are to some extent interconnected - there·s nothing easy in this life. Taking No. I first. the size . is often determined by the plans, as unless they are ri,drawn or repro­duced to a different size building to di!Terent dimen­sions is going to be difficult. l\·ty rne1hod of photo­graphing the plans and tracing off a projected image I described in Model Bo,us, November 1973. However. let us assume the siu of the modt:l has been decided upon. The next step is to calcu!ate ([ know it's a horrible word but do pray continue, the process is painless, I assure you) how much water the model will displace when floating to the correct water-line. If you recall, the Greeks found out that the weight of the water displaced by a tloating body equal'ed the weight of that body. Archimedes did a strrnk from his bath when he discovered this fact. remember? Today he would have got a £10 fine and bound over to keep the peace. In practice this means find the volume of the hull 
he/ow the water-line in say cubic inches, multiply this by the weight of one cubic inch of water and you will have the total weight of the model; if it's to float to its correct water-line. At first sight calculating the volume of a com­plicate.: shape such as a boat hu!l seems difficult Starting to build? 

(or mathematics made easy) 

A look at some of the problems facing the 
model shipbuilder when contemplating a 

new model - By J. B. King. but this is where a bit of low cunning comes in, known as the Block Coefficient. This is the ratio of the volume of a given hull to the rc�tangular 'Block· of size: water-line length x water-line beam x draught (depth to water-line) and even you can calculate that! See diagram. Block Co::fficicnts for various hulls are:· Destroyer appx. 0.51 Cruiser 0.55 Battleship 0.63 Liner 0.64 Trawler 0.64 Tug 0.60 Tanker 0.80 Cargo vessel 0.65-0.84 Mowr Cruiser 0.55 

This table from ·Radio ControlMoue! Boats',MAP pub:ication.page 3 I.Nothing like a practical example to illustrate the method. Let us assume a destroyer model of 36 in. long (WL) by beam 4 in. (WL) by draught lt in. Then the volume of a block of this size will be: 36 in. x 4 in. x 1.5 in. = 216 cub. in. The actual volume of the hull will be this figure multiplied by the appropriate Block Coeff. (Block Coetf. for destrovers 0.51 see table) 216 x 0.51 C: 110.16 cub. in. Say 110 cub. in. Now :his is the vo:ume in cubic inch-::s of the part of the model in the water. i.e. the volume of water it will disp!acc. The weight l'f this volume of water will also he the 11eight of the mo<lel. As I cubic inch of water weig 1s 0.0363 lb. the weight will be equal to: 110 x 0.0363 = 3.993 lb. Let's not be funny. say 4 lb. This figure should be within about IO per cent uf the actual weight. This then is the total weight of the model, so we can now prepare a list of estimated weights - trying not to forget anything - remember t'iat contemp:ative life! Weight of hull . , superstructure ., motor(:,) batteries ., radio rear .. ballast Total 2 lb. 1 lb . ! lb.I lb. ½ lb.I lb.6 lb. Problem: The calculated displacement is 4 lb. but the model weight is e,timated at 6 lb.! Don't forgt!t the ballast - narrow beamed vcsseb such as destroyers ar-:: likely lo require more than. say, a flat bottomed craft such as a stern wheeler. 
262 

Today's chuckle
. Thanks to the present price of gaso� 

oil tankers should be called clipper ships.' 

�,� 
"Well, you know what'a srickler I am for de1ail ... " 



******************* 
SAN DIEGO SHIP MODELERS GUILD 

Elected Officers 
CAPTAIN: WILLIAM D. "Bill" BENSON 
LOG KEEPER/ 
EDITOR FRED FRAAS 
PURSER: BOB BECKER 
STEERING 

/redacted/

COMMITTEE: VIC CROSBY - DOUG MCFARLAND - AL LHEUREUX 

MEETINGS: 3rd Friday of each month aboard the BEREKELY 
MEMBERSHIP 
DUES: $3.00 per year (Membership in the Maritime Musuem of San 

Diego is very highly encouraged.) 
Prospective members are entitled to two visits as a guest of a 

member. After two visits, dues must be paid for further participation 
in the activities of the Guild. 

********************** 

Sta<'iin9 Tc B(li IJ (Coni.)If the boat. on compktion. tloats too high, more ballast can of course he added. Some of these weights can be accurately determined from makers· cata­logues. of course. but some will have to be estimated. which is a posh word for guessed. For instance, the weight of the hull and superstructure will be most ditlicult but past experience. if any. will be invaluable here - otherwise try nther modellers. if y_ou know any. All this will nuw give you a ,ery fair idea if the model is feasible. If the total of the list is greater than your displacement calculation. as in our example. you are in trouble. Either you must make the model larger •Jr look at 'The Lisi· again with a view to trimming something. A point to remember here 1s that you can always make the draught of the m,,del larger, i.e. nut of scale. and with some models this may be essential. The paddle steamer that I am huilding at present has 7 / 16 in. extra draughl. as paddle steamers were always very lightly buill. In this case either work backwards from your list to get the extra depth or decide on a likely figure and rework the weight calculation. However, and this is where the interconnection previously mentioned comes in, what motor and batteries are you going to use? Most scale models are perh.rps, best driven by electric power and a reasonable life say I to I½ hours running is required. Electric motors are quite reasonably efficient and prnduce no heat to distort or damage the model. so electric power it almost must be - although for very large models steam is a possibility, you might say a necessity for steam addicts! Remember you are not usually interested in great speed so very pO\\erful motors are not required. nor are t!Xpensive cells of the silwr-zinc variety. I havt! found the ,mall lightweight lead acid accumulator is ideal although the current drain should be kept to say below 1.5 amps if a reasonable 'pond life' of say 1-t hours is required. Selection of motor size can be helped by perusing the makers· advertisements, but again experience helps. Mv 36 in. Oakley lifeboat - a very ctwnky hull -work°ed quire well wirh one:: Decaperm driving two screws through a simple gearbox. It worked much bc::ner with mo Decaperms driving a screw each. My present paddle steamer is 50 in. long and is driven by one De..:aperm. but through a Pile gearbox and a chain dri,e to keep the paddle:: speed dnwn. I "',iuld have fined a Hecloperm but the heam was too narrow. JULY 1974 Which brings me nicely to my next point, and that is checking your guesses ( ?) as soon as possible. Once the hull is finished I fit the powt:r plant and get it into the ""ater. Don·t worry about gelling everything lashed down and Bri,tol fa,hion, or in­stalling the radio gear. Just do the barest to get it into the water, roughly ballast up and try it - in the bath first if vou like. So::veral thi'ngs can now be posirivel_v checked for the tin,t time. I) Dot:s the weight of the hull agree with your list''If lighter in actuality then you have something extrain hand. Conversely if the hull is heavier than ex­pected something else must be trimmed - but atleast some decision can be taken based on fact.2J Is the drive OK - i.e. speed of the model satis­factory? The size and effectiveness of the rudder canalso be checked at this stage if desired.3) Power consumption te:,ts can be done by fitting asimple ammeter in serie, with lh.: motor. It may be necessary to change the size of the propeller - e.g.smaller if the amperagt: is 100 high.4) The amount of ballast required will give a wrygo,id indi<:ation of the amount of weight that canbe taken by the superstructure etc. Remember theball:i.st does not have to be 1n the bollom of thehull; you can distribute it around anywhere you like Put some of it above deck level to get someidea of whether the boat 1,1,ill be 'tender' (slow torecover from rolling) or ·stiff' (very stable).All this sbould enable you to get an excellent idea wnether ii will prove a viable model. At least ii anything is wrong decisions as to possible solutions can be made and tried out (':') and if the model is abandoned then � ou have only a hull to throw away! Or you could make a glass-case model? One last point. I find that inevitably you collect a fair bit of paper work, catalogues. photos, even correspondence with other blokes similarly cursed with your complaint. so I keep a file and stick every­thing in it - ·it doesn't build the model but it helps by ,aving time hunting biis of paper; time that should have been spent at the bo::nch. Some models of cour�e do not really require these calculations: it i;, obvious plenty of buoyancy exists -tugs. for t!Xample - but other ,·e,sds. as I have men­tioned. destroyers and paddle steamers. among others, require care to avoid mistakes In any case these calculations an! easy to do and wiil give you an idea of what � ou can get away with. Easy, that is, if you learnt your tables. Here·s to good calculating 1 
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M.0. FIG5 MEASURING SHIPS 
Informative notes by W. Featherston l)UES were levied un import, and e,\pOr!S carriedin ships in early days; Tonnage and Poundagewas exacted in the 14th Century and was not aboli,hed until the period of the Restoration. Even Tyne Keeb were not cxempt, for in 1422 there wa, a levy ot 2d. per chal<lron on coal carried down th.: ,hallow Tvnc to Shields to waiting collier brigs. A levy was exacted from tht! sailing colliers according 10 the ·number of kttels of coal' they carried. A chaldron was the name of the waggon whicn carried the coal t0 the keels. The coal was not weighed, but the size of the chaldron was fixed, and the keels were measured and registered to carry K chaldrons only; a chaldron of coal weighed about 53 cwts., hence the keels all carried about 2 I tons. The unit was essentially the volume of the chaldron. In 1694 an Act of Parliament was passed which stated that the taxable tonnage of a ship had to be calculated from the following formula:-Length , Urcadth , Depth Tonnage = ------------ formula I 94 ln 1773 a new formula was ;substituted for the above. (Length - 3 Beam) x (Beami-5 2 Tonnage = --------- formula 2 94 Formulae I & 2 are basically volumes, and each numerator is a volum.:. Formula 2 became the basi� of Maritime Law and became known as 8.0.M., i.e. Builders· Old Measure­ment; it unfortunately produced many unseaworth} types which were oftcn lost at sea as a result of the omission of 'depth' from the formula. The rule pro­duced ships of great depth with flat bouoms merely for private gain. and things got to such a bad state that an Admiralty Commission was set up in 1821, though it was unable to make any recommendations. Another similar commission was set up in 1835, and this one abolished formula 2 entirely and pre­sented the Tonnage Act, which became known as Builder's New Mea,urement, B.N.\1. in short. This new act mea�ured the internal cubic capacity under a ship's deck, and thi, has been the basis of all sub:,e­quent legislation right up to date. Very soon builder, took advantage of the loophole and fo"castles, poops and deck houses began to appear above deck; te,h­nically, these were known as ·erections·. This locp­hole was closed. in 1849 and the volume of all erec­tions above deck wa, addcd to the volume below deck. The name Moorsom is closely associated with thi, FIG 6 °' · 

- - - - uw�_._n�,. 
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APRIL1970 latll:r piece o( legislation. which became Maritime Law for many nations and ,till exists tu this day as the ;\lerchant Shirping Act of 11!54. Due lo th.: ;\loorsom �ystcm all ,hips ha1e two important mca,urcmcnb. , iz: -No.J. Cross 1,>1111t1g<', which is the total volume of all spaces below and ahm e deck. the total weight of the ship (Fig. J). 1hc deadweight of the ship, i.e. its total weight, is counterbalanced by the weight of the water displaced; the deadweight of a naval vessel is called its displacw1e111. The dead­weight of al/ ,hips i:, 1.nown before they are launched because everything that goes into them during their building is carefully weighcd. No.� Nt:c 101111<1-,;c. which is kss than the above because it c,cludcs occupied ,pacc taken up by engines, boiler,, crew ,pace and cabins, above or below the dccl.. A naval architect can calculate ,, ship·s displacc­ment if he has the ,hip·s lines and th.: draught. Displacm1e111 Volume of water c..li:,placed (cuhic feet) (in tons) = --- 35 To get the tonnage. gro,s or net, the volume i, di, idcd by 100 because IOU cubic feet of air i� considered to be equal to one ton. Ship measurement, arc .ill clearly defined and are taken in a certain way, e.g. One more tonnage muse be mentioned here, viz. lfri,:istaeti Tu1111ccgc, but this concerns H.M. Customs. 1\ho cnt.:r on the ship"s Certilicatc of Registration ,�hat arc called rcgi,ten:d mca,uremcnts, and the Registered Tonnage, which is really the Net Ton­nage. This certificate i, a mo�t important ship·s document which muse be produced when a change o[ ownership occurs: it is really the ship·s identitication. R<'gistereti Le11g1/t is measured from the top of the stem to the after edge of the stern po;,t measured horizontally. Na, al vessels ha,·e no need for any of the above because the level of the waterline only varies very slightly, whereas a cargo ,hip may be fully ur partially loaded. in balla,t, or light of cargo and ballast. Registered BreuJcl, i, tak.:n whcrev41r it is greatc�l, to include the thickne:,:, o[ strakcs or plates. Regis1cred Deptlt is measured from a point amid­ships from the underside of the, deck to the top of the double bottom if it cxi,ts, i[ not, to the top of the floor plates, vertically. Le11g1/t he111·,·e11 Perpmdicular.l". See Fig. I. This Long ago Archimedes discovered that a ship will float if the weight of water it displaces is equal to · length is measured on the Load Water Line (L.W.L.) between the point where the ,tern enters the waterll> the after edge of the stern po,1 if one exists, 1f not. to the centre of the rudder stock.MEASURING SHIPS (co111i1111ecl Jro111 p<1ge /5()) When L.B.P.°s is u,cd the breadth and depth .ire given as Mo11/dctl Breaclth, which is the widest breadth be­tween strakes or plates, and Mo11lcll'cl Depth, which is measured from the under­:,idc of the deck to the top of the I.eel. Herc are the particulars of H.M .5. Bulldog, built recently. Length between perpendiculars 168 ft. 6 in. Moulded breadth 37 ft. 6 in. Moulded depth 19 ft. 9 in. Draught . . . . . . . . 11 ft. 6 in. The marking of the safe loading level on a ;hip"s sides became compulsory by Act of Parliament in I �76. The line is marked by a Lloyd\ agent, and it is called the Plimsoll Linc, named after the member who introduced the Bill. The line alters according !<J the prevailing density and provision is made for this by a series of lines to which the shir can he loaded (or various densities. See Fig. 4. I conclude this short article. which mav dear some doubtful points for those intcre:,ted. with a diagram 
(5j which indicates very accuratt!ly a waterline. Racing yachts generally display it on their Lop:,ides amid,hips. becau:,e the length of the waterline is 11.1.ed for certain '.:lasses; it is exceedingly accurate and also indicates if the yacht has a list either to port or starboard. Ship measurement is an extensive subject and the measurements are made by ship ,un eyor� and HM. Customs; now, no fortunes are made by overloading. for the Plimsoll Line makes this too obvious and the penalties are severe. [ can only think of one attempt at legitimate evasion which J know of, and this occurreJ in this century when turret ships were huilt; they were ugly and ,oon dropped. Fig. 6. Turret �learners were cargo tramps c1·olvcd by Om.ford·, shipyard at Sunderland to a, oid a portion of the Suez Canal dues which were on deck area. The cro,� section I have drawn clearly shows how this area wa, considerably less than that o[ normal types. This advantage was \Oon nullilied by altering the method or ti xing the dues on net tonnage only. and thi, sealed the doom of turrets. No replacements were built when their normal li,·e, ended. When com­pletely loaded with a bulk cargo ,uch a� wheat. turrets became verv ·tender' and ,ome or them over­turneJ completely.· Hatches in the decl. were verv narrow and in harbour decks were nearly impassable. (Conti1111ecl on page 155)


