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INTRODUCTION 
 
 In the fall of 1977, my brother, Edward Sanford, 
and I began the ALERION CLASS SLOOP project. Our 
purpose was twofold. First, we wished to provide a 
practical alternative to the fiberglass boat construction 
that we felt had destroyed the aesthetics of contemporary 
sailboats. Second, we wished to reintroduce, through 
reproduction, the exquisite ALERION III design, which 
we felt languished in undeserved obscurity. The project 

became a voyage of discovery, intensively pursued from 
1977 to 1983 and continued, after a pause, in 1996. 
 
In 1977, the ALERION III story was not widely known. 
ALERION III, herself, had been recently restored and 
put on display at Mystic Seaport. SADIE was in bad 
shape at the Chesapeake Maritime Museum in Maryland. 
There was reported to be another Herreshoff 
Manufacturing Company “SADIE” in eastern Long 
Island. In 1972 Seth Persson built ALERION IV, a copy 
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of SADIE, for Paul Snyder. And, in 1976, Halsey 
Herreshoff had built, in fiberglass, a 25-foot keel version, 
ALERION, for Ike Merriman. Altogether, five boats, two 
in service. 
 
Let’s go back and look at 1977. By then, Uffa Fox’s 
planing dinghies had won the sailboat wars. The J-24 
was the hot new boat. The IOR had ushered dinghy hulls 
into offshore racing.  All serious boats were made of 
fiberglass. STORMVOGEL being an iconic exception, 
wood boats were considered obsolete, slow and 
impossible to maintain. Most of the great wooden 
boatyards had been converted to waterside 
condominiums. Pre-World War I designs, the 
culmination of the great age of sail, had been abandoned. 
 
There was some unhappiness with this state of affairs. 
Four years earlier, Nantucket’s Opera House Cup race 
for “old” (may we say, leaky?) wooden boats was 
established. WoodenBoat magazine had started up. The 
Gougeon brothers had begun to promote their WEST 
epoxy/wood boat building system. The outlandishness of 
the new boats had a few people wondering. And Alfie 
and Edward decided they would try their hand at 
building a “modern” wooden boat. 
 
We had little experience building traditional wooden 
boats and none with cold molding them. This made for a 
steep learning curve. The few heads that knew of us were 
shaking, not nodding. But it allowed us to start with a 
clean sheet of paper. We were well educated in 
engineering structures and material science (MIT) and 
were well acquainted with the literature of yacht design 
and boatbuilding. We had a lot of coastal and offshore 
sailing miles under our belts.  
 
Our goal with the ALERION CLASS SLOOP was to 
preserve the look, feel, and sailing qualities of 
ALERION III while radically changing her engineering 
to make her stronger and easier to maintain. We intended 
to emphasize the aesthetics inherent in wood 
construction and to exploit the engineering possibilities 
of laminated wood.  
 
Of the many interesting issues raised by the ALERION 
CLASS SLOOP project, I will concentrate this 
discussion on three: design of the boat, engineering of 
her construction, and the execution of her production. 
 
DESIGN 
 
 With the ALERION CLASS SLOOP we made 
four changes to the ALERION III design. First, we 
thickened the centerboard and gave it an airfoil profile. I 
 
 

 
Fiberglass hollow centerboard. Notch taken out of top to 
improve cabin space. Pin is integral and drops into socket in the 
keel.  
 
have never seen ALERION III’s centerboard, nor  a 
drawing of it, so I do not know its profile, but my 
understanding is that it is flat sided oak about  1” thick. 
We gave the ALERION CLASS SLOOP a NACA 
profile and a thickness of 2½”. This gives the board 
about 400 pounds of displacement. To avoid having to 
ballast it and having to handle such a heavy thing on land 
we made it hollow (of fiberglass) and drilled holes in it 
so that it would flood. In the water it weighs about 30 
pounds, out of the water, 85. 
 
Second, we took Herreshoff’s sliding gunter rig, as 
defined by the Mystic drawings, and turned the two spars, 
mast and gunter, into a single Marconi spar. The position 
of the head, tack and clew are as on the sliding gunter 
sail plan. Further, we rigged the jib club with our own 
sheet and “pull back” rig, which allows adjustment of the 
draft of the jib and vangs the jib club. We also invented 
and installed a single line jiffy reefing system. This 
worked so well that Gary Hoyt patented it a few years 
later! 
 
Third, we designed and installed a modest cruising 
interior. Captain Nat reportedly said that makes no sense, 
as the ALERION is not designed for cruising. He is 
mostly right, as the centerboard box obstructs the proper 
functioning of what is otherwise a Folkboat sized cabin. 
But, a sailor dreams of voyages, and I have spent quite a 
few happy nights aboard, away from home. 
 
Fourth, and most important, we modified the rudder. Our 
first boat, hydro-dynamically the same as ALERION III, 
had three steering faults. She had too strong a weather 
helm, her rudder would cavitate and lose power at 18° -
20° angle of attack, and she had a very large turning 
radius, large enough to make maneuvering hazardous. 
Paul Snyder had the same complaint with his ALERION 
IV. 
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ALERION III, rudder, Mystic 1979 
 
To correct these faults the subsequent ALERION 
CLASS SLOOPs were built with a slightly cut away keel 
and a partially balanced rudder. With this configuration, 
she has a beautifully balanced helm. She carries about 5° 
of weather helm and is very light on the tiller. Her rudder 
never cavitates. She is extremely maneuverable with a 
turning radius of about a boat length. Put the helm hard 
over at speed and people slide off the seats! Rumery’s 
copied our rudder design for their fiberglass ALERION 
26 with apparently good effect. 
  

 
ALERION CLASS SLOOP rudder configuration, fish eye view 
of model. 
 
CONSTRUCTION 
 
 When a sailboat’s construction is changed from 
plank-on-frame to cold molded, almost every piece in the 
boat changes. Even though the outward look might be 
the same, the parts work differently with each other, 
which changes their design and engineering.  
 
In addition, for the ALERION CLASS SLOOP we 
developed and incorporated two novel structures. One 
was inspired by Nat Herreshoff’s work and one by L. 
Francis Herreshoff’s. The first was her longitudinally 
framed deck and the second was her 
epoxy/lead/fiberglass keel.  
 
I first learned about longitudinal framing in L.F. 

Herreshoff’s biography of his father. 1  Nat Herreshoff 
pioneered longitudinal framing for metal hulls in the 
early 1900’s. Longitudinal framing not only stiffens the 
hull shell, preventing local dimpling (transverse framing 
will do that too), but it also strengthens the hull in the 
longitudinal direction, as transverse framing will not. 
Since a sailboat hull is primarily stressed as a 
longitudinal girder, this matters.  
 
The ALERION III design, being a small boat with plenty 
of curvature does not need a lot of stiffening of her hull 
shell. The ALERION CLASS SLOOP has a ¾” 
laminated shell with neither transverse nor longitudinal 
framing.  
 
The deck is a different matter.  With only ½” plywood 
plating and being almost flat, the deck requires structural 
stiffening. Rather than use conventional deck beams 
(molded 1¾”, sided 7/8”, spaced 9” as on ALERION III),  
she has six fore and aft stringers, molded 1”, sided 5/8”. 
Thus reinforced the plywood will span about 48 inches. 
  
 

 
Deck, built upside down on the shop floor with stringers and 
web blocks installed. 
 
Since the fore deck and aft deck span more than 48 
inches, an analogue of Herreshoff’s web frames support 
it. Four deck “beams” are created by bending a lower 

                                                
1 L. F. Herreshoff, Capt. Nat Herreshoff, Sheridan House, New  
York, 1953, pp 220,ff. 
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chord of the same stringer stock transversely into place, 
underneath and attached to the stringers. These chords 
are further connected to the deck by small web blocks 
making a vierendeel truss of the whole structure.  Two 
beams support the foredeck and act as mast partners 
while two more support the aft deck. The entire framing 
system of the deck weighs 14 pounds; most of it runs 
fore and aft. All of the pieces are made of straight stock. 
It is strong, efficient, and easy to build.  
 

 
Detail of deck structure at aft end of cockpit showing 
web blocks, end of stringer and bent on “deck beam” 
 
The second novel structural feature of the ALERION 
CLASS SLOOP is her keel. A sailboat’s ballast keel 
induces large transverse loadings on the hull. Typically, 
the keel is hung onto a plank-on-frame hull by heavily 
loaded bolts. These keel bolts transfer this concentrated 
load through the floors via floor bolts to the frames. The 
frames spread out the concentrated load into the hull 
shell through the fastenings. Thus the distributed load of 
the keel is concentrated into heavily loaded keel bolts 
where the concentrated stress flows through the floors 
and into the frames where it is distributed again into the 
hull shell.   
 
I started thinking, why concentrate a distributed load into 
a bolt just to spread it out again? Especially with wood, a 
soft, light material that does not like concentrated loads.  
I was inspired by L. Francis Herreshoff’s discussion of  
 

 Keel destruction due to wetting and drying, Common Sense of 
Yacht Design, p73 
 
 

 
the problems of wooden keelsons and keel bolts in 
Common Sense of Yacht Design2.  
 

Now, L. Francis was concerned 
with something a little different, 
differential rates of expansion 
and contraction of lead and 
wood, but his solution to his 
problem, illustrated as Fig 103, 
where he eliminates the wood 
keel altogether in favor of the 
lead one, inspired me. 
 
What if the ballast became the 
structural member, molded 
with a flange that could be 
glued to the hull shell 
eliminating the bolts and 
concentrated loadings? Rather than develop a glued 
lead/wood joint, which would require a precision cast 
keel, we made an epoxy/lead/fiberglass molding that 
formed the ballast keel, keelson, floors, centerboard box 
foundation, mast step and sternpost. To it we attached the 
rudder bearings and molded in a bilge sump.  
 

 
 
The piece drops into the hull shell from above, somewhat 
like a keystone into an arch. The structure is inherently 
stable. And to make sure, we glued and screw fastened it 
all around its perimeter. The keel weighs 3,800 pounds. 
Its flange area is 2500 square inches giving a static 
loading of less than 2 psi. An epoxy-glued 
fiberglass/wood joint is good for about 1,000 psi, so our 
factor of safety is about 500 to one.  There are no keel 
bolts or floor bolts. Ed Cutts told me once, “Metal 
fastenings destroy wooden boats; really old boats don’t 
have them.”  I think he was right. We got rid of quite a 
few metal bolts with this design.  
 
                                                
2 L. F. Herreshoff, Common Sense of Yacht Design, Rudder 
Publishing Co., New York, 1946 

Common Sense of Yacht 
Design, p74 

Centerline structure of 
ALERION CLASS SLOOP 
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A finished keel, ready to be dropped in and glued along the 
flange. The studs that will hold the centerboard box are in and 
the lifting eyes will remain as lifting eyes for the finished boat. 
You can also see the upper rudder bearing in place. The lower 
split bearing, in place for the casting, has been removed until 
the rudder is attached near the end of construction. 
 
The result of all this engineering design is not just a 
pretty boat, but a stable one. The ALERION CLASS 
SLOOP has a ballast/displacement ratio of 62%, 
significantly higher that both ALERION III and her 
fiberglass sisters.  
 
High stability is a desirable feature in a small sailing boat. 
As an example, one June, I was bringing Jimmy Buffet’s 
SAVANNAH JANE (ACS #6) home to Nantucket from 
Mystic. The fresh southwester we had started with at 
dawn increased to a gale. The wind funneling through 
Quicks Hole got up to 45 knots, a lot of wind for a small 
boat. Generally, though, up Vineyard Sound, it was force 
7 and 8. We got in a little race with a Concordia yawl 
that had come out of Newport. Now a Concordia is a 
faster boat than an ALERION CLASS SLOOP. 
Nevertheless we beat her to Edgartown, needing to pass 
her twice to do so. First was in the Sound, when she 
dropped her main because of the breeze, we carried by 
her double reefed, no jib. As the wind moderated in the 
lee of the Chops she put her main up and passed us. Later, 
going into Edgartown, we took advantage of the 
ALERION CLASS SLOOP’s shoal draft and sailed a 
shorter course over the flats. We were tied up and ashore 
when she came in, sailing close by to have a look! High 
stability makes a small boat seem bigger. 
 
 
PRODUCTION  

 
 The ALERION CLASS SLOOP design is both 
labor and material intensive. All the time we were 
building her, we worked to reduce her building cost.  
 
As the project progressed, we did the usual things most 
any shop does. We developed what is now called a 
supply chain. We found inexpensive and dependable 
suppliers and subcontractors (lead ballast, wood spars, 
rigging, hardware, lumber, paint, glue.)  
 
We also developed specialized jigs, molds and fixtures to 
make the construction of parts more efficient. We 
generally built parts three boats worth at a time to get a 
little efficiency of scale.   
 
The shop was divided into four main areas, the office, 
the assembly floor, paint room and the parts production. 
  

 
Day 42 on the assembly floor. 
 
The assembly floor was where the drama was. The paint 
shop was where the beauty of the wood was expressed. 
And parts production, in the basement was where the 
boat was actually created.  Our parts production was 
mainly a wood shop, but we also had a machine shop for 
metal work. Although we did no casting, we made the 
patterns, machined and polished the 22 custom castings 
required for an ALERION CLASS SLOOP. We also 
fabricated hardware from plate, particularly the spar 
tangs. 
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Cast hardware in various stages of completion. 
 

 
Spar tangs and their source, 3  
 
We also developed certain special techniques for our 
specific process that are not found in a standard boat 
shop. The ALERION CLASS SLOOP is unusual for a 
cold molded boat in that she is carvel planked with a ¼” 
layer inside the hull and another ¼”, and two diagonal 
layers in between. The carvel planks were spiled and 
tapered and generally required three lengths to get from 
bow to stern. 
 
 We cut the spiled, tapered shapes on a special table, 28 
feet long, fitted with a flexible batten along which our 
skill saw ran. The batten was held in place at three foot 
intervals along its length according to a schedule of 
offsets.  With it we could cut a gang of planking, in 16 
man hours. The ALERION CLASS SLOOP has 13 
planks each side and each has three lengths. So there are 
about 150 pieces to a set, each with a top curve, bottom 
curve and precise end cuts. We cut three boats worth at a 
time. 

                                                
3 L. F. Herreshoff, Sensible Cruising Designs, International 
Marine Publishing, Camden, ME 1973. 
 

 
A set of planking, tapered, spiled,  
cut and marked. 
 
But we achieved the biggest economy of time when we 
made shop drawings for each of the parts that went into 
an ALERION CLASS SLOOP. These drawings were  
 

 
Typical shop drawing, tiller laminate. 
 
distinct from the design drawings and from the loftings. 
Each one included the material, shape, and process 
information required to produce the part that it depicted; 
122 sheets were required. Their use reduced our 
construction time by more than 50% and also 
significantly improved our quality.  They gave us a 
concrete base for discussion when working to improve 
parts and processes. The drawings were done on vellum 
(this is before Apples or printers) and we would run off 
diazo or Xerox copies for the men when it was time to 
make some part or other.  
 
 
 
 
 
 
 
At the height of our production, in 1980-83, Sanford 



ALERION CLASS SLOOP Project 
 

The Classic Yacht Symposium 2012 
 

Boat Co built the ALERION CLASS SLOOP in 44 
working days, start to finish, two calendar months. The 
production time was about 1050 hours. With a crew of 
six men, having two boats in process at once, we had a 
new boat coming out the door about once a month.  
 

 
Launch day. MAGIC, ACS #11, November 1980. 
 
Alas, we were faster at building boats than selling them; 
a failure of marketing, I believe. We stopped production 
in the fall of 1983 after 21 boats. Production was started 
again in 1996; six boats have been built since then by the 
late Matt Rives working alone and to extremely high 

standard of craftsmanship. Matt died last November after 
a quick bout of virulent cancer, so his phase of the 
project is over.  
 
To understand the next phase, one must realize that 
Sanford Boat Co. built the ALERION CLASS SLOOP 
without computerized technology. With each successive 
boat the quality was a little better and we would knock 
off 5 or 10 hours off our previous record. But there were 
no big breakthroughs left to make using twentieth 
century technology.  
 
But today there is digital manufacturing. It is very 
applicable to custom yacht building where each vessel is 
different, but susceptible to being built with a common 
construction system. This would not be so different from 
what the Herreshoff Manufacturing Company perfected 
100 years ago with 19th century technology. Imagine 
making parts by CAD/CAM and redesigning of the 
assembly process to take advantage of it. Imagine robotic 
sanding and finishing. Using such techniques, I believe it 
will be possible to create custom wooden boats of the 
ALERION CLASS SLOOP quality at less than the price 
of today’s production fiberglass boats. That is the future.
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The proof is in the pudding. Opera House Cup day. NY50 SPARTAN and ACS #11, OWL
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