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A lovely sunrise, s1..w.7ny :;-;,o;.�:iing, :;iilc.; 
Calm, the si1ip st::.11. ,:;o:?er reportec:. land. 
,,hich -oroved to be a fogba.'1.l!:. iie �-;as ril 1 dJ 
Cape Pigeons put a turn on, a orisk oand 
Oi.' thirty birds or fort°j", as ue r.1a."'1ll I c:. 
The break o' the poop with scraps. Toni;ht a green 
Light on the s tar·ooS,.j,,"d bow: so close at ha..r1ci 
A full-rigged ship crept by, that r.1en were seen 

And voices heard across t:O.e srJ.ooth c.ark str,.1it between • 

.... H.G. �IXEY: A Passage in 3quare Rig 

�
1TO'I':ZS fror.i the Last r.:eeting: 

Joe L�art L"'l rrho founded Sherline Products, v:as invited to our 
r.ieeting to give a tall{ and der.1onstration on his ":Sherline Lathe. 11 

3esides :;:ioi!lting out all tne features and flexibility of t�"le lathe, 
after the ;:aeeting, ne put on a practical demonstration in jill 3ZHSO:•i" 1 S 
shop topside. Vie0:.-ing m.emoe-;.0s were pennitted to operate tne lc:.the an.d 
all of us appreciated Joe ta::ing the tili1e. and effort to visit ou.:- club, 
--No new or old business v:as discussed. i'l:e :remainder of the ti.':1.e r:as 
spent in our usual s.i:1ow and tell with r.iel:1.bers :iis cussing t:'lei:." models. 
'l'hi::-ty-ei.e;ht attended tnis meetL"'lg. 

I,rnDELS DISPL.-tDD: 

3ill I3:-::HSOH 
Bob JR.�DY 
Bill 3�Qi;m 
Al LHZUR::,-"lJ-z 
Russ LLOYJ 
Marc i'.:olling 
Doug t,iCFP..RL.-tiLJ 
Roy NILSO!f 

11·,-r.ni tby 11 - 42 yucn-c; fi be:-glas s 
ll_Arethesee n -scratch schooner; -cl on r"ra:.ie 
110oier" -Dutch yacht, scratch :/C 
"Nautilus" -(Jules Vernes 1 3U:l); W'c scratch 

- .F-JiIS Diligence - 8 (:::•o;i.tch
- 11 :i::a'cy of�Norfolk"- -·lirgi:iia pilot ooat

11 Patti .-mn 11 - 1:it, R/C electric cabin c::..,uiser 
- "Lake 3ondo 11 - Scrutch ?/G electric ca.rgo ship

. ,-. --
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SAJ.'f DIEGO SEIP MODEL"SRS GUILD 
Elected Officers 

CAPTAIN: Doug MCFARLAHD 

LOGKEEPER/ 
EDITOR: Fred FRAAS · 

PURSER: Bob BECKER
STEERING 

/redacted/ 

COMMITTEE: Bill BENSON - Vic CROSBY - Al LHEURElT.l 

MEETINGS: 

MEMBERSHIP DUES: 

3rd .Friday of each month at 08: 00 PM aboard BEBKELF:Y 
$ 6.oo per year for members 9f the Mariti!D.e Museum

b Association of San DiegoJ $12.00 for_all non-mem �s. 
out-of-state residents may join for$ 6.00. 

Fotmded in 1971 by the late Russ MERRILL �d Bob WRIGHT 

;:)ITO:l. 1 S GOOF: 
You 1 re probably ·.Yondering why the last page of this month I s ne1:1s

letter is printed on last !:lonth 1 s rrsolden 11 color. In the rush to press 
last month, t.he second page of :r?ibe!'glass fuselage 11 3Upplied by ?..oy 
tTILSOlJ was oni tted. The error was not discovered tL.'1.til after the ent.ire 
printing. So that page with the missir1g illustratim�s (#4 & 5; ;�I.6 ,.; 9) 
are inclucied this month. Ii' you save a..'1.d file these newsle-:ters, please 
insert this last page bet�een pages 6 & 7 of last month 1 s newsletter and 
hopefully, the article will �ake sense. The entire staff apologizes �or 
this omission and I have been assured by them that it won 1 t happen again. 

CORR.ECTI(ES Tc I.Iaili...TJ.g List: 

Dr. '.'fill.. '='. :s..;,ns zip code is 92109 vice 92106 as listed. 
Ed ·.�rn:IT3 1 S ad:�ress is San 0iego not Coronado. 

;.,ny others·??'? 

UP:::•ATE on President Polle Eull Display: 

From all appearances, not much has been accomplished ar added to 
the builde::- 1 s (�f�-i.SSCO) half hull r.iodel of President Polk ·:1hich our ;'..!.1111 
pu:--chased last fall and donated to the Maritil::e buseu.>J. Assc. of San .0iego. 
(reported in t�e Sept. 1 77 newsletter.) If you haven 1 t seen it, it 1 s 
nea:-1:l 12 feet long and is located on the 11pierside 11 .Q.board 3:::;,.qiGJ.�_y, 
about 1 midships . 

.Recently, 3ill B�-\2iCR, who attended her launchi:ri.g, ,,;as able t.::> ce-
tain tc_e 6en:.:ral arrangeraent drav1ings or plans as v;ell as three fine 
photos of President Polk showing her nearly co:r:r;_Jlete on the ways, r.ha 



launching, and a real fine shot taken on sea trials. We still hope to get a few more shots of her from N.ASSCO. In the meantime, Roy NILSON has offered to try and enlarge these photos from 8 x 10 to???? Once vre get this done, the pictures will be framed along with Polk 1 s pertinent "snecs, 11 and we should be able to cone up with some sort of a plaque stating the display was donated through the efforts of our guild. 

MEETING rTIGh""T PARKHTG PRO:SL.Ei;IS: 
Some members have complained about parking problens on illeetL�g nights and_a couple even suggested having our meetings on a �eek night other than Friday. Parking has been occasionally congested close to BERKELEY, but of course the county parking lot a block north is never full at that hour and free as well. Understand that pa·rking on the pier is permitted as long as the fire lanes remaL� open. Also dontt block the door entrances. If you 1 re_ bring down a large model or other 

11bulky 11 things for the meeting, a check L� advance with the Ha:-'bor Patrol should preclude a ticket. Call 291-3900 .Ext. 241 and ask the Earbor Patrol :CUty Sgt. for an OK. 

ENCINITAS 11MTITI-REGATTA 11 : 

,,. 

This comi....--ig Sunday, May 6th; we will hold a "mini-regatta 11 at the Lake Shore Gardens in .2rlcinitas, from 10 to 4. About 10 mmnbers have 
11signed 11 up to go including Phil HEADLEY who v;ill be running his NV/ II Fleet Submari...--ie which dives and fires torpedoes. Few could blru:ie Phil for running this beautiful model only in fresh water. -- To get there, take I-5 �forth turning off on Pointsetta. Turn left, crossing over the freeway. The road 1reers left. Make a right turn at the second entrance along the brick �•rall & follow to parking (we have reserved ·parking. J 3ring a picnic lu.�ch if you want to spend the day; coffee and cookies have been promised by residents. A covered patio is also available for the static displays. The fresh water pond is large enough for everyone to operate their R/Cs. See you there ••• 
WHAT I S NEW IN CAT A.LOGS : 

Had a chance to glimpse at a rather wiusual catalog the other day. After writing the firm and enclosing a self'-
BELVEDERE by Nat Greenwood .. _.,-.' 

... .--: . -·· 

addressed envelope to advise me on the 1: cost, 1.vas surprised to discover the cata- l l=��=���i? log in my mail box a few days later, and still don't know the cost, if any. The catalogue would be of interest to anyone in R/C electrics, particularly if you wanted to buy the "whole works." Steam engines, boilers, speed controls, fittings and first quality motors are listed. You may look at your editors copy at the !.: 
�. next meeting or vrrite: International Ma-rine Exchange - P.O. Box 847 - Lake Arrowhead, Calif. 92352

• 'fHe 61111' M®il.6 "'2i: vUf'1' A §IC'i:l.lNE, 
M� ;!:AL, l"C98'r'. 15 �P'l'YI� '1'HIS'. -�I:� f 11 
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Reprintad from .;;i:YIUG :IODELS - April 1 76 

Build Your own 

Vacuum Former 
by Gene Thomas 

lllustrat,ons by the Author 

Dinner will be a little late tonight, the oven's occupied. 
A look here at the technique of molding your own cowlings. 

Vacuum forming came to the model in
dustry some twenty years ago ... limited 
to use by kit manufacturers. The scratch 
builder has had little or no opportunity to 
experiment with this great medium. except 
for the small Mattel machine which was too 
small for anything but minor pieces or Pea
nut Scale models. 

The old addage that "Balsa Flies Better" 
is not always true, very often a vacuum 
formed part can weigh considerably less 
than its balsa counterpart, it will exclude 
the complex formers, difficult planking and 
most often the pattern can be carved from 
a solid block in less time than it would take 
to build it up and paint it. Formed parts 
require far less finishing and they there
fore make a seri<,us contender for many 
parts which the average builder might find 
difficult or impossible to construct from 
other materials. You will soon find that 
many of the models you might have want
ed to scratch build now come into the realm 
of reality ... You can form that crazy cowl, 
make the canopy, wheel pants, spinner, etc. 

The little device we put together can be 
b_uiltfrom material most people have around 
the shop, the important elements are com
mon household items: a vacuum cleaner 
and an electric oven or broiler. Having 
the above. the rest can be scrounged from 
friends. 

A look at the first diagram will explain 
the basic requirements o/ a Vacuum Form• 
ing System. The elements shown fall into 
the commercial category ... we simply sub
stitute parts and equipment we have 
around the house for our little sample 
maker. 

For those of you who are unfamiliar with 
the process, a sheet of thin plastic is 
stretched and heated on a frame which is 
then stretched over a pattern, a seal is cre
ated around tht part and vacuum is applied 
to extract the trapped air. A combination 
of vacuum an<l ambiant air oressure sucks 
or presses the heated plastic over the 
pattern forming a near perfect replica of 
the mold. 

This process can be accomplished over 
a male pattern or the plastic may be form
ed into a female cavity. Female patterns 
will produce the best detail, however they 
are difficult to produce and therefore will 
not be considereJ in our discussion here. 

As you can see from the exploded view 
24 

drawing, the vacuum box is simple at best. 
No dimensions are given, so that you can 
tailor this device to your own needs. 

The basic consideration given to the size 
of your device should be the dimensions 
of your oven or broiler. (A series of heat 
lamps can be substituted and made to any 
size.) The frame to which the plastic sheet 
is attached must fit into or under the heat 
source which is available. The hole in the 
frame should be about ¼" larger in all 
dimensions than the box which you will 
construct. 

Glue and nail the box frame from 1 "x3" 
or similar lumber. a plywood or masonite 
base is attached. The peg board top is nail
ed or screwed to the frame and a fine wire 
screen is then taped to the perimeter of 
the box. 1" masking tape will do. All seams 
on the box should then be sealed with tape. 
A thin strip o( wood should be nailed 

Fig. 1 

Vacuum forming system 

V 
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around the outside of the box to act as a 
stop for the frame, which when resting on 
the stop should be flat and create a single 
surface across box and frame. 

A hole in the side or bottom of the box 
(bottom will require legs) should be drilled 
to accomodate the nozzle o( a vacuum clean
er hose. If an old hose is used, it could be 
attached permanently with epoxy. If you· 
are using Mom's new vacuum cleaner. some 
method of creating a seal around the hose 
must be provided. Since we are working 
with vacuum rather than pressure, thini;;s 
wil: tend to pull i11to the box, therefore 
rubber tape, an "O" ring or RTV (Silicone 
rubber) might be considered. Anything 
that will .:reate a seal will be suitable. 

Plastic sheet, styrene, butyrate and PVC 
are available from plastic suppliers across 
the country and should be little or no prob
lem to acquire. Sheets vary in size and 
thickness depending on material and can 
be cut up to suit the box you construct. 

Get the box, pattern and plastic sheet 
ready. We will assume you will work in 
the kitchen (with :vlom's permission or 
when she isn't home). Set the oven thermo• 
stat to about 200 degrees. Place a set of 
blocks ( bricks) into the oven to raise the 
surface of the frame above any grates. etc. 
we do not want the heated plastic to touch 
anything inside the oven. Tape the sheet 
of plastic you intend to form over the hole 
in the frame. If you have an exhaust fan in 
the kitchen, turn it on ... some materials 
tend to smell when heated. 

Keep the vacuum box. vacuum cleaner 
and pattern as close to the oven as possi
ble. (I sometimes work on the oven door.) 
A pair o/ gloves is a necessity. If it is diffi
cult to turn your vacuum cleaner on with 
your foot ... a helper should be at hand. 

Place the plastic and frame into the heat
ed oven. If your oven has a light it shout 
be on so that you can observe the heating 
process. At the plastic sheet gets warm it 

frame 
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will distort slowly and finally stretch to 
its original shape, begin to shimmer and 
slowly drape into Lhe hole in the frame. 
This is the critical point in our operation 
and some experimenting will be necessary 
to determine the amount of heat required 
to form the sheet. Diiferent thicknesses 
will naturally require a differential in time 
and heat ... 

Try to approximate a ¾" drape. Slowly 
remove the frame and turn it upside down 
so that the plastic is now on the bottom 
of the frame and slowly press the frame 
down over the pattern and box until the 
frame hits the stops on the· box. A seal 
should be created around the perimeter of 
the box. Once the frame is down, turn on 
the vacuum cleaner and press on the frame 
to maintain the seal ... the plastic will in
stantly be drawn down over the pattern 
forming the part. Let it cool before you at
tempt to remove it. 

Some pieces are more difficult to form 
than others and will require more or less 
heat ... A badly formed sheet can some 
times be put back into the oven and re
cycled, particularly where it cooled before 
it was able to form properly ... Over-heat• 
ed sheets that have blow holes in them or 
have been webbed can not be recycled and 
should be discarded. 

Pattern making is no secret and most 
model builders have been carving wood 
from the day one. Solid block or built-up 
patterns may be used. When designing a 
pattern remember to make material al
lowances . . .  the formed part will always 
be slightly larger than the original (ma
terial thickness). Plastic may be formed 
over sanded pine or balsa. however a fin· 
ish of some sort will allow the pattern to 
be removed from the molded piece much 
easier than if it were not painted. Hori
zontal wood grain will act as an obstacle 
to pattern removal. vertical grain will· 
not ... however the finished surface of the 
part formed will only be as good as the 
pattern it was formed over. 

As a general rule. a mold release of some 
sort should be used ..• Silicon spray or 
spray wax are suitable mold releases, and 
will aid pattern removal. Shallow pat
terns such as wheel pant halves present no 
problem ... deeper patterns such as nose 
cowls may require a little work to release. 
If an air compressor is available blowing 
air on the seams will usually do the trick. 

All patterns should have some taper to 
them, vertical surfaces should be avoided 
where possible. A small wedge can be 
glued to the end of the pattern which will 
later be cut away anyway ... Be patient 
removing touchy patterns or you stand the 
chance of destroying both pattern or plas
tic part. 

In all cases the bottom of the pattern 
should be elevated above the screen sur
face as a slight radius will result due to the 
thickness of the material at the base. A 
piece of balsa should be cut having a slight 
taper wider than the bas·e of the pattern. 
It will prevent the undesirable radius from 
forming at a point where you will want to 
trim the finished part. 

Since this is not a complete course on 
vacuum forming, we can not give you all 
the tricks of the trade in one article. how
ever most important points have been cov
ered. It's a great project, limited only to 
your own resourcefulness. Try-it ... you'll 
like it! cs 
FL YING MOOE LS 

Fig. 2 
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l Radio Controlling
Square Rigged 

Ships 
:r . �, .----------------------' 

Headinc pictures: left:i 13.Uthors v•Nion ofan Elizabethan 1aileon.l8.S ins on the waterfine, S.7iru. beam a..nd onJy l.l in• drauchc ac 
which she wu somewhat tender, (ori1ina( draucht wu co be I.Sin•)! The other mode( is the fricac• C.uryalus, runnins b•fore the wind. 

THE 1976 article on 'Pick a prototype', October andNovember Model Boars, followed by Mr T. N. Chapman's account oi his topsail schooner Lorna Anneprompted me to offer my own experiences in the subject. I have always bad a fascination with square rigged craft and like Mr Chapman, for me a model must work. Many years ago I built a small freelance brig based on an old picture of the brig ,'Ylerle. This taught me two things about such craft: (J) for a small model - 20in. or so on the waterline - building weight is critical if you are to cany enough ballast. You really need as much ballast as boar, and (2) again for these small sizes you will suffer a lack of stability 
even in light winds. combined with a tendency for the craft to fly up into the wind. These problems can be coun
tered by fitting a sailing keel with the ballast in a bulb at the bottom; give the keel plenty of side area with most of it aft. In 1972 I decided to try something a bit more ambitious. Why not an Elizabethan galleon? I bought plans from sources ranging from the Science Musewn and MAP, to a local book shop. I also took to studying old marine paintings and such. Eventually I disagreed wich most of the plans, some for hull shape. some for rigging and some for decoration! So I came to draw up my own version. Leaving aside the prototype, my requirements for the model were: (1) It should look true to period.(2) It must be a sailing model.(3) As I wished to keep it on display in the sitting roomit would have to be fairly small and its sailing keelmust be removable. (4) I wished to be able to sail it fairly frequently so itshould be robust - all hardwood construction forinstance.(5) Our local sailing lake is large, deep and accessibleonly from one side, so it would have r.o be radiocontrolled.Practical problems came immediately. I had chosen ½in. to I ft as a scale. which for a procotype displacing around five hundred tons gave me a hull 18·5in. long on the wacerline, 5·7in. beam and I ·8in. draught. Rough calculations showed that buoyancy might be a problem and I increased the draught by ½in. Subsequent experiment showed that an increase in beam would have been �referable but the extra ½in. was literally a life saver. My galleon would have emulated the Wasa on its maiden voyage withouc it. My advice to anyone picking any unusual model type must be - always do your displacement sums before starting to build and do check the results in the bath jusr as soon as rhe hull can be made watertight to the pJimsol line. The hull was built plank on plywood frames. No pins were used, the planks ½in. x -ra-ia. mahogany, tapered where necessary, were steamed to shape and gJued in place. When the hull was completely planked it was coated on the inside with epoxy resin to ensure it was watertight and would never come apart. The outside was finished with eight coats of polyurethane varnish, each rubbed down, the last coat being of the matt type. Gun ports etc, were cut after planking. Decks were planked, the camber being obtained by steaming the deck beams to shape before fitting them. Masts and spars were tapered down from dowel or ramin section. The tapering is done 

/' 
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quite quickly by mounting the spar in a power drill chuck. 
Wrap a piece of medium sand paper round the spar 
business side inwards. Wearing a leather glove, hang onto 
the sand paper and switch on. Work the sand paper 
back and forth along the spar until the requisite taper 
emerges. 

Radio and Sheet Leadoucs 
Provision for che radio gear and sail winch needs to be 
made at an early stage. The simplest two channel radio is 
sufficient as only the rudder needs to be proportional. All 
the sails are interlinked (there are six) and the sail winch 
servo just switches forward, stop and reverse. The radio, 
winch and their batteries are located as low as possible in 
the hull. Due to the confined space no special water
proofing was possible. Fortunately, the epoxy coating 
was one hundred per cent and no trouble has been ex
perienced. This layout, however, gave rise to one severe 
problem. The main yard braces were led directly from the 
yard arms through leads at the stern of the galleon, as 
per prototype and thence through the hold forward to 
the sail winch drums. Should they fray and break, and 
they did, the task of rethreading in the inaccessible dep:hs 
of the hold is near impossible. After bitter experience 
another pair of winch lines was run down the same rouce. 
Thus when one line breaks the other can be used to pull 
a new pair through. I must admit that in my next model I 
mounted the sail winch vertically and allowed its drums 
to masquerade as the capstan. Thus the whole operation of 
bracing the yards across becomes much more accessible 
and less subject to snags and wear. 

Winch and Switching 
I used a Monoperm with pile unit for the sail winch. A 
double drum is needed to handle the JJOrt and starboard 
braces. The winch is very powerful and must be fitred 
with limit switches to avoid damage to the rigging. These 
are arranged on the main deck and actuate when a con
venient piece of rigging (the main tack) reaches the end of 
its travel. With the limit switches, motor, batteries, etc, all 
needing connection to the winch actuator switch, which 
in rum has to be wirej to provide forward and reverse, 
leads to some fairly hairy catscradles of wires. Eventuaily 
I built an actuator on circuit 'strip board' and used an 
edge connector and an eight strand flat cable to link up 
(figure 1). 

MICROS WITCH 

Fi1ure I Diacram of practicaJ circuic for ic:uacor. 
L I Limit switch on pore haul of bncu. 
L l Limit switch on starboard haul of bnces. 
M Mocor of pjl winch (polarity by exp,riment). 

Running Rigging 
The whole layout of the running rigging is cruicial to the 
sailing pen·ormance of the model. All the square rigged 
yards must brace round in unison and parallelogram 
rigging is used to achieve this. The topsail yards needing 
a block in their braces to halve the distance they travel as 
they are only half the length of the mains'! yards. The 
lateen mizzen normally billows free but when the main 
yard is braced right over it tightens a line which pinches 
the mizzen in (figure 2). Special arrangements are needed 

FIG.2. 

Arran1emenc o( yard br-ace• - pof''t side on•y thown. aU ocher 
ri1ainc omitted 

to handle the lower comers of the two courses as these are 
not controlled by any yard. They also have further to 
travel both fore and aft than the yard ends in order to 
achieve a decent set co the sails for reaching and beating 
to windward (figure J). To achie�·e this the winch line 

FlG.3. MAINTACK MAIN SAIL 
I I 

controlling the tacks connects to a block. The tack itself 
runs from an anchorage on the hull through this block 
and then to the lower comer or clew of the course. This 
gives a sort or 'step up' gear to the movement and by 
experimenting with the anchorage position these sails 
can be made co sec very well. 

The yards will brace over to an :i.ngle of 48° from the 
midships position. The angle looks extreme but provides 
only a limited performance co windward which was 
probably about all the prototypes enjoyed. At any race 
it has proved sufficient to keep the model in bounds on 
our lake. 

To continue with the rigging, the yards are secured to 
the masts by loops of cord - parrals - as the operating of 
bracing the yards over is anything but a geometric nicety 
and the ability of the yards to shift about a bit reduces a 
lot of the stresses in the rigging. 

Sails and Ropes 
The sails are made of nylon - the sort sold for covering 
model aeroplanes. This was cut to size with the tip of a 
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soldering iron thus sealing the edges (acknowh:dgemems 
to Mr A. W. B. Prowse - .Hodel Boats, January. 1971). 
Sail cloths are drawn in pencil. The sails need bolt ropes 
round the edges. This gathers in the sail a little and pro
duces the 'belly' so necessary for a realistic appearance, it 
also provides strong anachmem points round the sail 
for the various sheets, etc. Sewing these bolt ropes round 
the sails was for o,e one of the worst jobs in building the 
model. I have smce found th:u 1f nylon woven fishing line 
is used as a bolt rope it c;in be w.:lded onto the edge of the 
sail at the same time that the sail is cue out. Faced with 
12 sails on my next model I was very glad to be able co use 
this dodge. 

I leave my reader, if he is still with me, to decide from 
the photographs whether the model is attractive. It has 
sailed a lot in its three years of active life and remains 
sound and in good condition for display. The purist will 
shriek at its running rigging arrangements but until they 
invent radio controlkd men Jin. high I am unrepentant. 

As a follow up to the Galleon, I have also built a seal.: 
model of the 36 gun frigate Euryalus. This frigate, com
manded by Captain Blackwood, scouted for Nelson at 
Trafalgar. The basic construction was the same as the 
galleon; this time I could, .of course, work from the 
Admiralty drafts instead of having to make it up as I 

went along! Apart from my sailing keel no deviations to 
the hull plan were necessary. Welded bolt ropes were used. 
of course, and a fairly open sail winch system running 
along the route of the anchor cable way in the matn deck 
has helped greatly to remove rigging snags. She 1s qui.e 
'stiff' in a breeze and has a fair cum of speed. 

The salient dimensions of the two models are: 

Scale 
Length on waterline 
Beam on waterline 
Draught excluding keel 
Length overall: Bowsprit 
to bumkinidriverboom 
Height overall 
Weight of boat including 
radio. etc 
Weight of sailing keel 
Total weight 
Total sail area .. 

Elizabethan Frigate 
Galleon Euryalus 
C. 1570 1797 
·.\-in. to 1ft. -?1in. to 1ft. 
18·5in. 26·7in. 
5·7in. 6·9:n. 
2·3in. 3·0in. 

32·5in. 
25·5in. 

3Ib 15oz 
21b 6oz 
61b 5oz 
330sq.in. 

46.4in. 
32·5in. 

51b 14oz 
51b I !oz 
I lib 9oz 
546sq.in. 


