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Editors Notes  

First off, I have to introduce you to the newest crewmember on 

our ship. Meet Lila Rose. She was born the beginning of April. 

Needless to say there have been many late night watches over 

the past month. Of course I guess the joke was on me because 

while I sat and pondered what a marvel she was and what the 

future held in store for her, she was busy sawing logs!  

Through it all I was still able to find time to put this issue to-

gether, though there were times when I wondered if Iôd stay 

awake long enough to finish what I was working on! : - )  

To give you a heads up, over the next month or so I am going to 

be changing hosting companies, so you may see some disruptions 

at the website and being able to access both the Journal and the site. Any disruption 

should only be a short one (if at any) so donôt be alarmed. 

We have kind of outgrown our current host and they donôt offer packages in the range 

that we need to keep growing. If you need a good reliable web host for a smaller site 

(under 500MB), I would have absolutely no problems recommending this one.  The price 

may be a little steep, but its worth the extra cost (only small). Having been online with 

various sites now for about 10 years or so, they are the best I have come across. I only 

hope this new host can measure up! : - )  

Which brings me to this. In the upcoming year we are going to be expanding the site to 

include a members area so that we can bring you a more interactive experience. If you 

know anything about PHP, MySQL and CSS, and would like to help build a great website 

for all the modelers out there, Iôd love to hear from you. Just drop me an email at 

winston@modelshipbuilder.com and Iôll fill you in on the details on what kind of help 

weôre looking for. Weôre also looking for people who would like to become involved to 

help maintain and grow the site once its up and running.  

Okay, the Rear Admiral is calling! Enjoy this issue!  

Winston Scoville  

www.modelshipbuilder.com  
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Types of Hull Construction  

Part III:  

Plank - on - Frame  
by Gene Bodnar  

     Many people think that a scale model 

built plank -on - frame (POF) style is the 

highest expression of the wood ship mod-

elerôs art.  It is the kind of model in which 

the builder starts with laying a keel, then 

builds the stem and sternpost, and then 

frames it as an accurate reproduction of 

the prototype ship.  From this point, the 

exterior planking is trenailed onto each 

frame, as precisely as can be accom-

plished, just like in the prototype.  Some 

POF modelerôs carry it a step further by 

building much of its interior, including 

deck beams, knees, multiple decks, and 

all of its interior fittings, such as ladders, 

capstans, and whatever else may be 

found below -decks, ending up with a very 

impressive model that emulates the real 

ship in almost every detail.  

     This article will attempt to explain some 

of the mystery involved in building a POF 

model.  Actually, this type of model is no 

more difficult to build than a plank -on -

bulkhead model; it just has more pieces to 

make.   

     This article also assumes that you are 

familiar with lofting your own frames, 

meaning that you are capable of interpret-

ing the lines shown on a set of plans and 

that you can draw frames from the given 

lines.  If you are not familiar with this proc-

ess, a few good sources of such informa-

tion are given at the end of this article.  

 

Laying the Keel  

     As with the real ship, we begin building 

the POF model by laying the keel.  If the 

model is built on a large scale, it may be 

made of two or more pieces of straight 

wood jointed and glued together on a per-

fectly flat surface. It should be made a few 

inches longer at both ends than the length 

shown on the plans so that it will be held in 

a jig, which will be explained later.   

Add the Sternpost  

     The sternpost is the piece of wood 

mounted at the aftermost end of the keel 

and is the place for holding the rudder.  

From the plans, determine the length of 

the sternpost, and use a piece the same 

thickness as the keel.  It is a good idea to 

drill a couple of small holes up from the 

bottom of the keel into the sternpost, and 

then dowel them together.  

Add the Stem  

     From the plans, lay out the shape of the 

stem (or cutwater), which is located at the 

front of the vessel, usually rising in a 

curved shape just below the projection of 

the bowsprit.  Cut out this piece of wood, 

which is the same thickness as the keel, 

and then glue and dowel it in place.  

Build the Deadwood  

     The deadwood appears at the bow and 

stern area of the keel assembly.  It pro-
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vides an extension of the keel to which 

other timbers, particularly  

planking, is attached.  It should be made of 

several pieces of wood the same thickness 

as the keel and fitted snugly together and 

glued in place.  Make a few scarf joints in 

the pieces of wood to simulate the con-

struction found in the actual ship.  It is rec-

ommended here, too, that these pieces be 

doweled in  

place to the stem and sternpost and to 

each other to give the entire assembly a lot 

of strength.  

Cut the Rabbet  

    The exterior planking will be resting in 

the keel, stem, sternpost, and deadwood 

areas at varying angles.  The first strake of 

planking, called the garboard strake, will fit 

directly into a groove cut into these areas.  

The  

object of cutting the rabbet is to allow the 

garboard strake to fit snugly into this 

groove.  The width of the rabbet that is cut 

will depend on the thickness of the plank-

ing material and also on the angles at 

which the planking intersects the rabbet.  A 

bearding line is usually found on most 

plans; this line represents the innermost 

extension of the rabbet.  Note that at the 

stern near the keel, the bearding line is 

quite wide and rounded.   This distance 

represents the area upon which the exte-

rior planking will rest, tapering smoothly 

toward the sternpost.  Using a steel ruler 

and an X -Acto knife, remove all the un-

wanted material, remembering to adjust 

the angle of the cut as you approach either 

end of the model.  Use miniature files to 

clean out the rabbet as you cut.   

Mark the Frame Locations  

     One method of determining where to 

place your frames is called ñroom-and -

space.ò  There are other methods, but this 

is the one described here for illustration 

purposes.  In the room -and -space method, 

it is assume that the width of one frame is 

equal to the distance between two frames.  

For example, if your frame width will be 

ıò, then the vacant space on either side of 

this frame will also be ıò.  In other words, 

there will be a frame, a ¼ - inch space, a 

frame, a ¼ - inch space, and so forth.  

     Examine the profile view of the ship on 

your plans.  Note the section  

lines already drawn on the plans will corre-

spond to the location of bulkheads, espe-

cially if you are using plans designed for a 

POB model.  Note also that there is a 

ñcenterò section line located about amid-

ships in the plan.  Usually, the plans can be 

easily converted to POF plans by adding 

additional ñbulkheadò lines.  Measure the 

distance between these section  

lines to determine how many additional 

lines should be drawn to make each of 

them equidistant from each other, starting 

from the center section line.    For the pur-

poses of illustration, it is assumed that ıò 

intervals will work.  Mark your additional 

section lines all across your plans, making 

all of them  

parallel to each other and perpendicular to 

the load waterline.  It helps to color in the 

frames will a colored pencil for distinguish 

them from the spaces.  Then transfer these 

same lines precisely in the same locations 

to your keel assembly, again distinguishing 

the frame locations from the spaces.  

Cut Out Frame Spaces on Keel  

 

     The full frames (as opposed to cant 

frames) will be located between the two 

deadwood areas of the keel.  The full 

frames will rest in notches cut out for each 

of them, and they will be perfectly perpen-

dicular to the keel assembly when placed in 

the notches.  Now cut out these notches to 

the depth you have determined in lofting 

the frames, which will end just above your 

rabbet.  
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Make the Keelson  

     The keelson is the internal keel that is mounted immediately above the main keel on 

the upper edges of the bases of the frames.  It secures all the full frames in place and also 

provides extra strength to the main keel.  

The Keel Assembly Finished  

     So far, the keep assembly looks like this:  

Build a Framing Jig  

      To hold the keel assembly and the frames it is necessary to build a compound jig.  The 

base of the jig, sometimes called the clamping jig, holds the keel assembly in place, ensur-

ing that it cannot move in any direction.  It consists of a perfectly flat board a little longer 

than the length of the keel assembly.  Angle irons or other L -shaped material is attached 

to the board at the stem and stern, and small piece of wood are placed along the edge of 

the keel to prevent the possibility of the keel warping out of shape.  It is a good idea to 

mark the location of all frames on the base of this jig.  This part of the jig is shown in Fig. 

2.  

Fig.1  

Fig.2  
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A second part of the same jig is called the alignment jig.  It consists of a piece of plywood 

or Masonite cut out to the exact shape of the hull at the load waterline, with notches cut 

out for the precise location of every frame at the same load waterline.  It is secured to the 

clamping jig below it with blocks of wood spaced so that it meets the load waterline pre-

cisely.  Some builders use nuts and bolts for the spacing distance.  The frame markings of 

this part of the jig should be directly aligned above the frame markings of the clamping jig.  

The final framing jig is shown below.  

Make the Frames  

     As mentioned earlier, it is assumed that you have lofted all the required frames, and 

that you are now ready to build them.  

     There are several ways to build frames, some more sophisticated than others.  Some 

modelers will cut them from a solid piece of plywood; others will make them from several 

pieces of wood glued and doweled together, as shown below, with the grain of each piece 

of wood following the curve of the frame (see Fig. 4).  Still others model them out of dou-

ble layers of wood along with chock blocks between joints, just as they did in real ships.  

Fig.3  

Fig.4  
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     If you have lofted your frames properly, you have also determined the bevel required 

for each frame.  Now is the time to form the bevel either by trimming with knives or by 

sanding it.  It is critical that the bevel be made precisely.  Just like in plank -on -bulkhead 

models, the bevel is the resting place for the exterior planking.  

     Temporarily install each frame in its location on your framing jig, aligning it perfectly 

within all the notches in your jig.  Using a long length of  

your exterior planking material, place it along several or you frames to check your bevel 

just as you did for POB models.  

     The cant frames at the bow and stern deadwood areas are different from the rest in 

that they are made in two pieces, with one half attached to each side of the deadwood at 

the places youôve marked.  They, too, require a bevel; in fact, the bevels at these points 

will be more extreme than at other locations, so be careful that they are accurate.  

Install the Keelson  

     Once all the center frames are completed ï those frames not situated on deadwood ï 

you may install the keelson, which rests directly atop those frames.  It is recommended 

that you glue and dowel the keelson onto each frame.  

A Great Example of a POF in Progress  

     If you have followed these instructions for building a POF, your model should look simi-

lar to the outstanding example shown below:  

Whatôs Next? 

     After you have completed framing your POF model, the remainder of the build is han-

dled just like another other model.  The exterior of the hull is now planked.  A very big ad-

vantage of the POF model is that the planking will be much more accurate that any other 

method used, because the frames will be spaced much closer together than a POB hull, 

thus eliminating the need for a second layer of planking material.  It is unlikely that there 

will be bulges or inaccuracies you commonly find in POB models.  Each plank, of course, 

can be trenailed precisely to each frame, just as the real ship was  

Fig.5  Fig.6  
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trenailed, and they have a solid backing to connect to as well.   Your planking will be fin-

ished in the exact same way as the real ship.  

     Another big advantage to building the POF hull is that you can build as much of the in-

terior of the hull as you like.  You are no longer hindered from doing so, because the entire 

interior is still wide open.  You can add other decks, if you like.  You are only limited by 

details you see on your plans.  Actually, if you do further research, you may be able to 

build the entire interior exactly like the original ship.  If you do this, you may also want to 

leave several of the exterior planks off the ship to show your handiwork.  Thereôs nothing 

like the feeling you experience when you successfully complete a POF model with your own 

hands.  

The Hahn Method of POF  

     An important addendum to this style of hull construction is the Hahn method, named 

after Harold Hahn, a prominent shipmodeler who developed the method.  Briefly, his 

method lengthens and extends all frames to the same plane such that the tops edges of all 

frames are parallel to the keel.  He then constructs a framing jig that connects all the top 

edges of these frames so that the frames correspond to the shape of the load waterline.  

Then, the frame is inverted so that it now becomes the base of the jig, and each frame is 

inserted into the base upside down and attached to the keel, which is now located at the 

top.  

     The biggest advantage of the Hahn method of POF construction is that it guarantees 

that the shape of hull will be perfectly symmetrical at all points.  It also makes the model 

much easier to plank, because the model is always upside down as the planking pro-

gresses.  A couple of pictures of an outstanding model in progress will serve to illustrate 

the process:   

     A disadvantage of the Hahn method is the fact that there is a considerable wastage of 

wood.  After all framing and planking is completed, the frames are sawn off at the rail 

level, which means the portions of the wood frames between the rail and the edge of the 

jig are wasted material that is simply scrapped because itôs not much good for anything 

else.  

 

Fig.7  Fig.8  



 
The MSB Journal ðVolume II Issue III  

www.modelshipbuilder.com   10  

The Next Article  

The next part to this series of articles will briefly cover Admiralty models.  

Further Reading  

     For further information on reading and interpreting plans, lofting your own plans, and 

building plank -on - frame models, the following books are highly recommended:  

1. Plank -on -Frame Models, Volume 1  by Harold Underhill.  

2. Ship Modeling from Scratch  by Edwin B. Leaf.  

3. Historic Ship Models by Wolfram zu Mondfeld  

 

Credits  

Fig. 1 --  from Ship Modeling from Scratch by Edwin B. Leaf, p. 51.  
Fig. 2 --  from Ship Modeling from Scratch by Edwin B. Leaf, p. 55.  
Figs. 3 & 4 --  courtesy of the author.  
Figs. 5 & 6 ï Brigantine Leon , courtesy of Keith Harrison of www.modelshipworld.com  
Figs. 7 & 8 ï Frigate Confederacy , courtesy of Eric Tilley of www.modelshipworld.com  
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Captain Cookôs 

Endeavour  
(Revised Edition)  

By Karl Marquardt  

Price: $36.95  

Eligible for Free Shipping  

on orders over $25.00  

at our Amazon Book Store  

MSB Book Nook  

The Endeavour, made eternally famous by Captain Cook's first voyage in her in 1768 -71, was origi-

nally the collier Earl of Pembroke and was chosen by Cook for his voyage because of her strong con-

struction. She was purchased by the Royal Navy at Whitby and then converted to an exploration ship 

at Deptford. After her voyage she was sold out of service in 1775, and finally condemned sometime 

in the 1790s.  

 

This revised edition features accurate, visually exciting and totally comprehensive drawings. In addi-

tion to these, a colour representation of Endeavour on the jacket provides a useful painting guide, on 

the back of which is a beautifully folded large scale plan of the ship.  

 

The 'Anatomy of the Ship' series aims to provide the finest documentation of individual ships and 

ship types ever published. What makes the series unique is a complete set of superbly executed line 

drawings, both the conventional type of plan as well as explanatory views, with fully descriptive keys. 

These are supported by technical details and a record of the ship's service history.  

 

Karl Heinz Marquardt is an internationally known ship modeller and has spent a lifetime researching 

the era of the sailing ship. He is an accomplished draughtsmen and has illustrated a number of highly 

praised maritime books.  

 

With over 200 perspective and 3 -view drawings, accompanied by in -depth descriptive keys.  

Get your Copy Here  

In the Anatomy of a Ship Section  


