




















keep the bunks totally dry and you positively won't if there are hatches over them. With
a good design and some care, there is absolutely no reason why you can't keep the bunks
dry. The idea that any time it's blowing over 25 knots you have to expect to sleep in a
wet bunk is just crazy. You do not.

As for stowage, we had a wonderful arrangement on Mustang. Each bunk had its
own marked zippered canvas sea bag that held a pillow, sheets, fleece, towel and one or
two blankets depending on the season. Each bag was color coded with a small colored
triangle sewed into a corner. Everyone stowed their bedding that way every day, and
each bag was secured with straps up in the joint between the deck and side of the hull. So
they were out of the way and didn't go flying across the cabin when the boat heeled. That
was a fine cruising amenity, but more important, the bedding never got wet. Incidentally,

something like those bags makes a nice boat present.

Drawers

Keeping drawers from opening when the boat heels or lurches is always a
problem. Some latches are better than others, but I think the best solution is not to have a
latch at all, since they eventually seem to give trouble of some sort. Instead, I
recommend the drop-sash drawer, which has notches in the two lower runners that drop
the drawer onto the sill when it is closed, so it can't slide out without being lifted.

The drawer has to be built right, though. The notches have to be far enough back
so that the drawer drops into the locked position every time you close it, no matter how
gently. With a bad design, the drawer won't drop unless you slam it, or push hard on the

bottom as you close it. This of course is worse than no latch at all

Tables

After good ventilation, few things make a cabin more livable than a solid, well-
designed swing table with hinged leaves that fold down. If the boat's small enough, you
can swing the whole table. With a bigger table, though, the swinging range is too great,
so it's impracticable to pivot the whole table; then you can mount just the center section

on a pivot, while the leaves are fixed.



If your table has no pivot at all, it's a good idea to bolt a high-sided box along the
center, between the leaf hinges, and stow unstable items there such as bottles, salt shakers
and so on. Unless the table is never going to be used when the boat's heeling, you
certainly should have fiddles for the outer edges of the leaves.

And speaking of fiddles, there's no point having a fiddle that has breaks in it on
the corners, say. That makes it easier to clean the table, but if someone spills milk or
something on the table, it is going to run right out onto the cabin sole or right into the
settee bunk. The same is true on counters in the galley: continuous fiddles are best.

And, finally, be sure the inside of a fiddle is perpendicular to the counter or table. If it
has a bevel or curve, then it will just flip anything that slides against it up and off the

counter like a ski jump.

Charts

It's best to stow charts flat, not rolled. I like to stow them in racks under the deck
overhead or side deck overhead if the location of the chart table is well thought out. The
racks have to be thin, though, so they don't use up headroom, which means you need two
or three of them -harbor charts here, ocean charts there and so on. That way you don't

have too big a pile in one place.

Bilges

The first thing to do in the bilge is to make sure there are adequate limber holes
between all the bays. You want to get all water down into the lowest part, into a sump, if
possible, so it won't slosh around in the cabin. Stainless or bronze chains should be
threaded through the limber holes, strongly secured in the forepeak and the lazarette and
with about two feet of slack overall.

Then tie a piece of shock cord over a bight of each chain at the ends to take up the
slack (like a nylon snubber on an anchor chain). Now wherever you grab the chain you
can move it back and forth all the way along to clear accumulated gunk out of the limber
holes. But when the shock cord deteriorates (and it will), the chains will still be secured at

each end.



A really important precaution is to isolate the bilge sections under the engine from
the rest of the bilge. This means caulking or glassing those bilge bays so they are
watertight, then laying a pipe or two across the bays between the after and forward limber
holes and making them absolutely tight at each end. That way, water that comes in
through the stuffing box or the lazarette can run forward to the deep part of the bilge
without sloshing along with it any oil and gunk that's might be in the engine bilge. (The
bilge chains run right / through the limber pipes.)

This means, of course, that you have to bail out the engine bilge bay by hand
periodically. But it's a small price to pay for keeping the engine's inevitable mess out of

the rest of the bilge. Every effort should be made to keep the engine and its pan seal
tight.

Hanging Lockers

If your hanging locker is more than 20 inches between bulkheads, you'll get much
better stowage with an athwartships extension rod. This kind of hanging rod can be
extended into the passageway or cabin space, outside the locker, and you can take
anything off the rod or put new hangars on without upsetting adjacent clothing because it
all frees up when the extension rod is pulled out. This permits much greater stowage and

better access than the conventional fixed fore and aft hanging rod.

Companionway Steps

There's no single proper way to design the steps or ladder in the main
companionway, but it's important that they not be too steep and that there are plenty of
handholds or railings both for going up and coming down. If you're coming down
frontward with your hands full, you need something to lean against to keep your balance
so you don't falloff on the way down and land on the cook or navigator.

Some owners like a wide, comfortable top step to make it easy to get on and off
the companionway ladder, or even to sit on (I happen to subscribe to the theory that only
Marines stand or sit in the companionway. On Mustang it was strictly forbidden --except
of course for the captain or his wife.) Anyway, a wide top step is fine as long as the

ladder has enough of a slant so that it's not too steep below the top step. And as long as



the companion slide can go forward far enough; if not, the wide top step will make for a
tight and uncomfortable exit

Dacron spray panels alongside the ladder or steps are a good idea, too. They
should be in a groove at the top, in the overhead next to the hatchway, and have shock
cord to hold the bottom in place. That will keep water out of the galley or the navigation
station and especially the quarter berths when there's some spray on deck but not enough
to close the hatch all the way. They can be rolled up out of the way when it's dry. Even
better is the rig on Ed Greeff's yawl Puffin, which I sailed on quite a lot. She had an after
cabin, and the companionway steps had Plexiglas panels on each side. They worked fine,
let light in but kept water from drips or wet oilskins off the bunks.

And up forward, it's important to figure out where to install sturdy stepping places
to make it easy getting up or down through the foredeck hatch. It should not be an

acrobatic exercise.

Cabin Sole

Inevitably the removable panels in the cabin sole swell up and get stuck sometime
or other. To reduce this problem, it's important to bevel the bottom edges of these panels
back about 10-degrees all around. That way the panel will find its way down into place
easily, and if it swells up only the top edge will press against the fixed boards. You don't
want too much of a gap, because a lot of dust gets into the bilge, but you don't want a
tight fit either, because it's sure to jam when it gets damp. Under beveling solves the
problem.

And avoid those little cast brass finger rings often used for lifting the panels; they
either hurt your finger or break off when most needed. Instead, install strong through-
bolted plates with a keyhole eye in each panel and have a good strong key with a
handgrip so you can really put a load on it when the panel is to be removed.

And here's a general note about the cabin sole: Keep it clean! There's nothing
worse than a slippery floor when there's a lot of motion and you're trying to work below
or put on your oilskins.

There's also another reason for keeping the galley floor clean. I remember one

transatlantic voyage when the second watch to eat usually got the short end of the meal.



But one time there was a nice soft meal and I was astonished at how much we got when
we came below to eat on the second shift. There was plenty for a change. So we ate it all
and then someone told us that the whole meal had gone on the floor just before it was
served to the other watch. No wonder there was so much left. Well, after that I said,
"Okay, this cabin sole is going to be scrubbed twice a day, every day." You never know

when you might have to eat off the floor.



Bilge Pumps

I had a very interesting experience in December of ’43. [ was in Provincetown
conducting sea tests of the amphibious truck DUKW which we had been working on for
the Army, and we had headquarters in a small hotel in Provincetown and had a dock
there, and, of course, the amphibious trucks didn’t need a dock. They came out of the
water and stood on their own wheels in the parking area. But when we were starting
lunch, a rather worried looking lieutenant was brought to my table. He was an Army
lieutenant, Army and he was in command /control / skipper of a 60-foot small cargo boat
which was under the Army registry, and he was brought to my table because he’d come
in, he looked worried and he said he had problem with his boat and who might be of help.
And so, they said, “Well, you might talk to Mr. Stephens”, which he did.

So, he told me that his boat, tied to the dock now, had been leaking quite badly,
but he didn’t know where it was coming from. He didn’t know what to do to stop it
because the pump / compass wouldn’t keep up with the in coming water. The main point
was, this demonstrated the stupidity of having small electric pumps unless you have a big
enough vessel to have duplicate generators and high electric capacity so that the really
powerful electric bilge pump could be installed, okay. But if it’s a matter of a little pump
with about a three-quarter inch discharge pipe, all you’re doing is inviting trouble with
the batteries and you couldn’t keep pace with any important leak anyhow.

So, I went out with him to look at his boat and sure, it was tied up there and it was
quite all right. About a 65-foot boat, was under the Army registry, and there was a
miserable little electric pump discharging about a half inch or three quarter inch dribble
and all that was doing was threatening to run down his batteries which were of
considerable importance to him for operation of the boat. ?????777?27?.

So, I suggested that he shut off the electric pump which obviously wasn’t doing
anything constructive really and also that he turn some off the numerous waives, there
were several manifolds, nothing marked, and he didn’t know what they were for. And I
said, “Just close about everything you get your hands on”, and as we will make a
clearmark and you must be hungry - there’s not much cooking facilities on this vessel.

We’ll give you lunch and then, we’ll come out and see what’s happening.



Well, he was kind of nervous about that, but we did make a mark in the bilge
showing how deep the water was, more or less so ?? we can instruct /check depth of
water / precisely in the bilge and came in and I had my lunch and he had his. He was
very happy to be fed because his vessel did not have many cooking facilities. So, while
he was rather nervous, but he was hungry and he ate with some enthusiasm and I ate and
when we got through, we put on our gear and went out to have a look, and the place we
had marked for the water was exactly the same. He was immediately greatly relieved.

Then, he was satisfied there was no immediate danger and I said, “When you get
to a place where they can do some worthwhile work, get that ridiculous little electric
pump taken out and discarded and get at least two high capacity hand pumps. Edson
makes very good diaphragm pumps for this service and try to simplify the piping and the
trouble with these - everything should be clearly marked so you know what opens to
pump from where and what to open in order to pump from where”.

So anyhow, he was very pleased that the water wasn’t coming in anymore, even
though he had stopped the pump, and I said, “Well, he should make a business of getting
a decent Edson diaphragm hand pump or two of them which could be both pumped
simultaneously and that would give him some real capacity”. He might have a two-inch
discharge rather than a three-quarter-inch discharge, which was worse than a joke.

So, he went on his way thinking he was bound for Boston or somewhere
Eastward, and he was much relieved because just lost his fear that the boats was going to
sink underneath him, and I did urge him to be sure to get that pump thrown out and get a
decent pump, and he would not have to worry the next time there was some real leak.

It’s most important to have several pumps quite independent with a very simple
piping system and sea cocks and manifold valves clearly marked. Where possible have a
discharge that’s visible so you can see what you are doing, and you feel much better
when you can see the water squirting out than when you just have to look at it. You can’t
tell how quickly it’s coming in or not except when you make a careful mark and even

then, if it’s rough water, it’s hard to tell very soon whether you’re gaining or losing.



I remember a case of one Bermuda race where one of the competitors called for
help from the Coastguard. His problem, he had a fairly bad leak and he had one of these
stupid electric pumps, which was just about holding its own, but he had to keep his
engine running in order to keep the pump going. So, he borrowed some diesel fuel and
two or three cans from the Coastguard, and he thought with that he could make his way to
the finish all right. But, that’s a very peculiar position to be in because with a good hand
pump, you can pump as long as you have to, but with an electric pump, it depends very
much on the generator, and the battery capacity and the fuel to run the generator, a
generally dangerous situation. So, let’s go for hand-operated high capacity diaphragm
bilge pumps. Again Edson makes a very good line of these pumps.

And, in an auxiliary sailboat, I feel there should be one pump in the cockpit that
can be operated by the helmsman and don’t get fouled up by one of these super diameter
wheels which even if there seems to be competition, who in the largest area has the
biggest diameter.

They had one boat in the stormy Fastnet race had a very sad story. They had a
pretty good pump system, but the cockpit pump could not be operated because the wheel
diameter was so much, the helmsman had all he could do to steer the boat with that stupid
big wheel. And, the pumps down below were inoperable because they had all their sails
piled on top of the bilge floor??? area, so they couldn’t get at either ?? pump, couldn’t
use either pump. That was a very poor situation. At least, electricity was not to blame in
that case.

Speaking of the correct arrangement, there should be the cockpit pump
discharging into the cockpit so the helmsman can see what’s he is doing and down below,
depending on he size of the boat, and they come - size of the pumps available, there could
be one or may be two pumps, but they should be so installed that they could be used in
rough water when the boat’s being thrown around a lot and no change of the pumper with
- as he’s using the pump handle would damage the pump. He must be in a secure place
so he can pump even though the boat is rolling around or pitching pretty rapidly, and it
would be bad if that resulted in some damage to the pump or made it hard to pump it.
You’ve got to be able to pump even in the roughest conditions, pump with reasonable

comfort and reasonable safety.



One last thing to remember, unless you have a real big ship electrical system
where you’ve got at least two powerful generators of enough capacity so you can have a
high capacity electric pump, otherwise forget it because with usual little electric pump,
you’re limited on how long you can run it because you’re going to run your batteries
down. Then you can’t run your engine any longer and you can’t use your radio, etc. So,

stick with a good high capacity hand pump system.



Cockpits

Newcomers to sailing seem to like a very deep cockpit with a high coaming; it makes
them feel more secure, I think. But a deep cockpit really isn’t a good idea, for a number
of reasons.

First of all, a deep cockpit with high coamings may be comfortable to sit in, but it
holds too much water if the boat is knocked down or if heavy seas are coming aboard.
That won’t necessarily sink the boat, assuming everything is tight, but it certainly will
make her hard to handle, and temporarily increase her vulnerability. Related to that is
another point of safety: the lower the cockpit floor is (the closer it is to the waterline), the
slower the water will run out. It goes without saying that the lowest part of the cockpit
sole should be above the water line in all-normal conditions.

Then there’s the visibility problem. Nothing is more important than to give the
helmsman really good visibility. The deeper the cockpit well, the lower the helmsman is,
the less he will be able to see. This problem of decreased visibility, by the way, is why
I’'m strongly opposed to below-deck steering.

It’s also much harder to climb out of a deep cockpit. This is not just a matter of
comfort; it’s a matter of safety also. A couple of seconds lost clambering out of the
cockpit may be important in a crisis, especially for those of us who seem to get a little
less nimble as we get a little older.

Finally, remember that the deeper the cockpit is, the less room there is underneath
it. With an amidships cockpit this is a real problem, because it’s generally necessary to
walk underneath a cockpit seat on one side or maybe both sides to get to the after
quarters. Even with an aft cockpit, although you don’t have to walk under it, there’s a lot
of stowage space underneath and it’s nice to be able to use it. So for all those reasons, I
argue against deep or wide cockpits.

A nice way of making the cockpit more comfortable without increasing its water-
holding capacity is to add a strong handrail to the top of the coaming, absolutely in line
with its inner face. This sturdy grab rail will give you an additional 3 to 6 inches of back
support and can be a big help getting in and out of the cockpit safely in bad weather.

(It’s not a good idea, though, to attach your harness lines to this grab rail in heavy



weather. They should go to something stronger such as a jack line rigged along the deck,
or to padeyes in the deck or in the lifeline stanchion bases.)

How about width? Well, in a small to medium-sized boat, the cockpit should be
naturally narrow enough that you can easily get your feet up on the lee seat to brace
yourself when the boat’s heeling. In a bigger boat the cockpit may get wider, but your
legs don’t get longer. So now you’re going to need something fixed in the center of the
cockpit sole to brace your feet against when the boat is heeling or rolling. A center
locker or a fixed table is a solid solution.

For really big boats, we’ve developed what I think is a pretty good idea:
permanent stowage for the inflatable liferaft or rafts right in the center if the cockpit.
This is an ideal place for the raft if it’s ever needed (much better than in a deep locker
somewhere) and it provides a good foot brace. And you can mount an excellent cockpit
table in the structure without obstructing access to the liferafts.

It’s become popular to have a T-shaped section at the after end of the cockpit, if
that’s where the wheel is. The cockpit juts out on either side just abaft the pedestal, not
only providing clearance around the steering wheel, but also permitting the helmsman to
sit farther outboard to leeward or windward, depending how he likes to sail. But there are
a couple of important design factors to consider here, including the size if the wheel
itself.

Be sure not to get the wheel too close to the aft end of the cockpit. You want to
have enough room to stand and steer without banging the backs of your knees into the
helmsman’s seat. The feeling that you’re about to fall over backward is an
uncomfortable one and it doesn’t make for good steering.

The other important design feature of the T-shaped cockpit is the bevel of the sole
at the outboard ends of the T. You want some angled surface to brace your feet against
when the boat’s heeling, and we have found that a 20-degree slant is about ideal. It also
ensures that water doesn’t collect there when the boat is heeled.

Which brings me to probably the most crucial factor in cockpit design, both for
comfort and safety: scuppers. For obvious reasons, it’s desirable to have the cockpit

drain as fast as possible in all conditions. A very good rule for scupper capacity is that



75% if the total volume if the well plus 25% of the total volume of water that could be
contained by the coaming in the area above the well must drain out in two minutes.

Here’s why: In conditions under which you have to worry about having too much
water in the cockpit, your boat is going to be rolling around so much that the volume of
water in the cockpit well will never be more than 75% full; the water sloshing around on
top of the cockpit seats inside the coamings will never be more than 25% of the total
volume of that area. So that’s the amount of water your cockpit scuppers should be able
to drain in two minutes. This is asking a lot of scuppers, but I think it’s necessary if you
want your boat to cope well with very heavy weather.

There’s a simple way to test your cockpit drains against this formula. Cover the
scuppers and fill the well to a depth if about one foot. Multiply the length and width of
the well to get the volume of water in the well. Then uncover the drains and time how
long it takes for the well to empty. That gives you the rate at which your cockpit drains.

Next you work out the volume of the cockpit well, up to level of the cockpit seats;
then figure the volume of the space from there enclosed by the low point of the
surrounding coamings. Adding 75% of the (well volume) former volume to 25% of the
(volume contained in the coamings) latter will give you the total volume of water to be
dealt with. Using the actual rate you got from your test, some arithmetic will tell you
whether your drains are good enough. Chances are you’ll come up with a time of three or
maybe four minutes instead of the desired two minutes.

The first solution to try is removing the scupper screens, which may seriously
reduce the flow, and see how fast the wells drain now. Those round screens with a bunch
of small holes in them can cut the flow in half. You need gratings on the scuppers so
things won’t get lost or jammed down in a curve of the drainpipes but this grating should
be a very thin cross.

If the cockpit still doesn’t empty fast enough, look to the routing of the drains.
This is often more significant than the size of the pipes. You must have a clean, smooth
sweep from cockpit to discharge without too many curves, and no right angles at all. The
Swan 65, for instance, was a good sea boat, but in our tests the cockpit took about 3-2 or

4 minutes to drain. Someone suggested putting in bigger drains, and I said, “Don’t make



them bigger. Just put them in right.” And we worked out a nice routing for the pipe that
eliminated all sharp turns, and easily got the drain time down under two minutes.

If you can’t get the time down any other way, your last resort is to put in new,
larger scuppers. Installing new scuppers means you also have to change hull outlet
fittings, so it’s a big job, but one you shouldn’t flinch from. You might find a better way
to arrange things anyway.

This two-minute rule of thumb, obviously, applies to any cockpit size. The bigger
the cockpit and its enclosed surroundings, the larger the capacity of the drains must be.

With a center cockpit, it doesn’t matter whether the scuppers are forward or aft;
normally it will be plenty high to get good drainage, and the accommodation below decks
will dictate where the scuppers should go. With an aft cockpit, if the boat is big enough
so the cockpit sole is comfortably above the waterline, the drain pipes should go from the
after corners straight through the transom. Then you have a fair, smooth lead and no
need for seacocks.

Remember that a small boat with a reasonably powerful engine will build up a lot
of water near the stern when moving fast under sail or power. If she has a deep cockpit,
that will put the sole below the waterline. For that matter, a bunch of people having a
drink together can also put the cockpit sole below the waterline if the well is too deep. In
that case, it might be better to have the scuppers forward and let the drains discharge
forward of the cockpit, where the waterline under those conditions will be lower.
Remember that the rate of drain will be controlled at a given moment by the height of
water alongside the boat relative to the cockpit sole. If the drains are pushed forward,
though, and end up below the normal waterline, then they will need seacocks.

Wherever the scuppers are located, it’s desirable to have the cockpit sole angled
toward them enough so that the well will drain completely even if the boat is temporarily
trimmed slightly off her lines. It’s not a great treat when it’s raining to be standing in a
couple of inches of water just because there’s not enough angle in the cockpit floor to get
the water to the scuppers.

And as for that beautiful teak grating on your cockpit floor: take it home and grow
Morning Glories on it. A grating looks nice and gives you good footing, but in every

other way it’s ridiculous. A grating is expensive. It’s a supreme dirt catcher. It’s heavy



and cumbersome and usually a real pain to take out and put back in. Small items get
trapped in the grating openings, and all sorts to gunk collects underneath, usually over the
scupper screens. Back in the 70s, Nautor started out putting gratings in all their boats that
we designed because they thought the teak lent a classy touch, and they said that boats
wouldn’t sell in Europe without them. I had to be very firm to get them to stop.
Eventually, though, everyone seemed to agree that anything that cut down on weight, cost
and aggravation and reduced the drain time all at once was quite a good step forward.

People asked me if it’s a good idea to have cockpit seats that open into lockers
underneath. That depends on the interior arrangement. If you don’t have quarter berths,
then lockers under the cockpits seats are fine. But they must close really tightly. The
seat must have a particularly strong hinge and close down against a gasket, and it must
have a really positive lock, like a non-ferrous trunk latch, that will put some pressure
against the gasket. Otherwise you are asking for trouble. It’s just like going to sea with a
big leak in the deck.

There should be a little ridge around the edge of the locker opening, and the edge
of the seat is raised about 3/8 of an inch from then surrounding level. [DIAGRAM] That
reduces the leaking, but of course cockpit lockers will always leak some, so you mustn’t
have anything underneath that will be damaged by a little water.

If there is a quarter berth below the cockpit seat, you can still have a small,
watertight box under the seat that drains into the cockpit. That’s useful for stowing small
things you need on deck like snatch blocks and sail stops.

As for cockpit cushions, I think it’s silly to have fancy fitted cushions that go all
the way around the cockpit. They may look splendid in port, but they don’t do too well at
sea. They are bulky, hard to stow, and bad for footing. I prefer to just have a few of those
square canoe cushions around. They stow anywhere, they float and can be thrown easily
if someone gets overboard. And you can replace them without breaking the bank.

Many cockpits have engine instrument panels set into their sides, sometimes
protected by a Plexiglas faceplate. And many skippers trustingly assume these panels are
waterproof. Well, often they’re not. More than one crewmember has woken up in the

middle of the Gulf Stream to find a waterfall pouring in on his feet at the aft end of a



quarter berth. So when you test the drain capacity of your scuppers, test the instrument
panel for leaks at the same time.

Finally, here’s an idea that makes modern cockpits much more habitable when the
boat’s not underway. The big steering wheels used today take up a fair amount of room
in the cockpit, and Steve Gilley devised an arrangement on his Stevens 47 Pakelikia that
gives him a much more usable cockpit when the boat is tied up or safely moored or
anchored. He just takes the wheel off altogether. Then people can sit all the way around
the cockpit instead of being cut off from the after end by the wheel.

All you need is to put a little grease on the taper where the wheel hub fits on the
horizontal steering shaft at the top of the pedestal, and to keep handy a wrench that nicely
fits the nut on the end if the shaft. Of course, you want to be sure the key in the keyway
is secured by a small fastening so it won’t fall into the cockpit when the wheel is
removed. Then you figure out a convenient place to stow the wheel where it will be both
secure and easy to reach in a hurry, which is normally in a bracket against the lifelines.

Now you have a much more habitable cockpit, and it’s only a matter of seconds to
put the wheel back on the shaft and tighten the nut. But don’t forget to put the wheel
back on before you turn in. There’s no telling what perilous things may happen in the

night.



Compasses

I learned to navigate offshore and to pilot alongshore before the days of
navigational electronics, all these simple electronic solutions to these problems, so I
developed a tremendous respect for a well installed, high class magnetic steering
compass. If the boat is over 30 feet or so on the waterline it is very appropriate to have a
second compass, which we refer to as a standard compass but is not a standard feature on
a stock boat that you might have seen but it is very desirable.

By having this second compass installed right at the outset and if this is presumed
to be a good boat made of fiberglass or aluminum ally of good specification wood there
would be no reason to have any correction and if both compasses are correctly aligned
and the boat compasses are accurately lined up on the centerline then they should agree
on all courses. If they do agree, there's no way for any error to be in either compass. So
there's no reason to waste a day to have the compass "adjusted" because it should not be
necessary.

If it's a steel boat, just forget what follows in this chapter because this applies to
wood, fiberglass or aluminum alloy boat with a good specification, this eliminating
magnetic tie rods or any deck beams or any bell frames or anything that might create a
deviation and that's not too much to expect. The majority of boats that I have seen have
been quite right and I am strongly opposed to the built in correctors which are furnished
most of time, because of the compass manufacturer doesn't press that he'll loose most of
his market, which is really very unfortunate, because there’s no reason for the correctors.
All they do is reduce a compass's performance at wide angles of heel.

I'm going to mention several personal experiences which all point in the same
direction. One was on Puffin where I sailed with Eddie Greff on several Bermuda Races
and I was always concerned because in fresh breezes the compass seemed to be sluggish
and in fact in the '72 Bermuda Race when it blew pretty hard for a while we mostly paid
attention to the Windex at the masthead which was illuminated and by using that we
could hold a pretty good course. If we stayed with the compass we would be all over the

place because the compass swung off badly.



I urged Captain Eddy to teach those little corrector things how to swim and he
was a little bit hesitant because he just paid the going price to have his compass adjusted
and he had a nice new deviation card with a lot of zeros in it and looked very fine.
Anyhow I kept pushing, pushing, pushing and finally some time later got word from
Eddy in the Azores. He, after spending some time in Bermuda, had got on across and he
had taken the bull by the horns and did teach those correctors how to swim. And he said
the compass was definitely better, it made navigation easier from every respect, and more
accurate.

Puffin was an example of a beautifully built wooden boat with very high
specification and we would not have expected any materials there to cause any deviation.
One of the most important parts is the steering gear, which can cause trouble, and it is
very wise to get a very simple little Boy Scout compass that you can put up against
everything from your winches or your parts to the steering gear and this will tip you off if
there is anything magnetic. If there is you may have to do some small adjusting to
overcome that. If adjusting is necessary I have found the Ritchie compass to provide a
very good mounting unit, which has a number of advantages. First and foremost, it has,
small tubes one on each quarter from the forward and aft centerline, one on the starboard
and port side centerline for East and West, and then you put any minor corrections, |
know in my own boat I had something like a very fine Eversharp pencil refill that was a
magnet and that went in for the North and South where I had about a half a degree error
and I put tape around it and put it in the little tube with plastic caps and I need nothing on
East and West and I have never had any measurable deviation on any course under any
condition.

There was this experience before the start of the Whitbread Race with one of our
boats, a welded aluminum yacht, built by the Royal Huisman Shipyard of Holland. I
noticed that they were using rotary correctors, which I feel so strongly against, and I
mentioned to the navigator that I thought he'd be wise to get rid of them. Well, he was a
very competent individual and he knew probably a good deal more about compasses than
I did. He said he though they'd be satisfactory. Well, he was a gentleman too, because
about four weeks later I received a cable from Capetown where they made their first stop

and he said, “I want to admit to you that I was wrong and you were right about those



compass adjusters". He said he got ride of them about halfway down to Capetown, the
compass behaved much better, and he appreciated my recommendation.

I next checked with Stu Hotchkiss who is a wonderful navigator and is very well
informed and he agreed with my hypothesis that if you eliminate any magnetic object in
the vicinity of the compass in a quality boat built of wood, fiberglass or aluminum, that
there should be no correction necessary. He was very fussy about having a compass right
because he did a lot of navigating and did it very skillfully and very successfully.

I next checked with my friend Burton Sherman who is the sales manager of
Ritchie Navigation Instruments who makes the excellent mounting that I spoke of and the
excellent provision for magnets if they are necessary, and he completely agreed with me
that on a wood, fiberglass or aluminum yacht of good specification, with nothing
magnetic in the vicinity, having a steering and standard compass was a very good check
because you get in the habit of comparing the two and if there is a difference, it will put
you on the alert and with your sighting compass you can check which is the one that's
correct, and one should take time at the end of a cruise to get it squared away. It may be
loss of fluid, it may be some wear or damage to the jewel on which the compass card
pivots but in any case you should be able to have the two compasses read the same. You
should make a habit of comparing them on all courses just to be certain, if nothing else it
will warn you when someone has left an exposure meter or beer can too near either of the
compasses.

I was particularly pleased with how many people accepted the fact that there
should be no corrections needed although my opinion was that just about everybody who
bought a new boat signed on the list of options to get a compass adjusted and they buy it
with the corrector magnets. I asked Mr. Sherman of Ritchie why they wouldn't forget
those and he said "Well, we like to stay in the business, and there is not much of a market
and the people who order the compasses always believe they should have those
unnecessary correctors'.

There is one reason for them, let me add, and that is in a powerboat where there
are numerous instruments and revolution indicators and so forth, not a good place for a
steering compass. There’s a good place to have them because it's hard to fasten the

regular magnets although the little Ritchie holders are good.



It seems appropriate to mention two other examples, which are Yankee Girl, and
Charisma, both built of aluminum alloy by Palmer Johnson. Both were built with
compasses with the rotary correctors that cost us being high point boat in the 1971
Admiral's Cup, because in the Channel race, which was one of the important races, we
had the best boat in the fleet and we were well ahead of everyone until we started to come
back from Le Havre, France, to the British Coast. Our navigator was a very competent
fellow, I enjoyed looking over his shoulder from time to time, and he had figured out the
current and we allowed enough to keep us downstream to the eastward, but when we
sighted the isle of Wight we saw that we were about five or six miles to leeward of where
we should have been. We had to go around Nabb Tower to the finish, which was one of
the ports of the Eastern part of the Isle of Wight, which was exactly the same as the
course from Cherbourg back to the Nabb Tower. So when we saw what it was if we went
on the magnetic course from the Nabb which is a fixed object, and the Fort, which
couldn't be moved with anything less than an Atomic Bomb, it showed the fault was not
the navigator's judgment but it was the compass, because when we heeled over
considerably, and it was pretty good breeze, the compass just went off and that got us
down to leeward. We lost enough there to miss being the top boat in the Admiral's Cup
series.

During the New York Yacht Club Cruise a year or two later, I was on Charisma
and I was disappointed to see that she had these correctors in and I asked the captain and
he said "These work fine". He had just had the annual compass adjustment just recently a
few days before I got onboard and he had a beautiful card with a lot of zeros and I said,
"That's fine". Well, we came through Quick's Hole beating down there, and now we were
going to go up towards Mattapoisett and it was very clear and there was no problem
finding where we were supposed to go but it was immediately apparent, if we used the
magnetic course that we got from the chart, we would have been way to the right of the
finish line and it would have cost us dearly, so that was just one more case of when we
heeled the correctors, which had been very professionally installed, were very much of a
booby trap.

I would like to repeat my recommendation that in addition to the steering compass

there should be a properly installed and lighted standard compass. Hopefully you can



find a place where the helmsman, with little trouble, can read both compasses at the same
time. On Mustang and Dorade we had a standard compass on the stern. That wasn't a
good place but there wasn’t a good place forward and you can look at the aft or lubber
line and you can read what course you are making and you can compare it very easily. In
both cases it was very useful and warned if there was any problem.

I learned a very good lesson from Bob White of Nautical Instruments when I’d
gone down to Marblehead to see a movie show and I was given a nice new spherical
compass which we were going to install as a standard compass onboard Mustang and he
said "Which card would you like? I think a 2-degree card and he said “I think you would
like a 5-degree card”, and I said “Gee, that sounds like nobody’s being very careful”, but
I was wrong about that one, because with the 5-degree card it’s very clear if you are on
one of the points, exactly, and if you are in the middle of the 5-degree points you know
it’s 2-1/2-degrees. With a 2-1/2-degree card there are too many numbers that are too hard

to see, especially when you get older.



Steering

There just doesn’t seem to be a better steering wheel arrangement than the chain,
cable and quadrant system. There are other ways of doing it of course, push and pull
rods, gears hydraulics, drag links, but they all seem less satisfactory and we always come
back to the chain, cable and quadrant.

The first consideration is strength of all parts. The next thing is elimination of the
friction. Even if your steering gear is strong enough, you’re going to have trouble if the
bearings are tight, or if the quadrant and sheaves aren’t big enough or the rudder stock is
a little bit out of line. The boat will not only be hard to steer, but she’ll seem to be out of
balance.

We at S&S have always put tremendous emphasis on getting rid of friction. It’s
made me unpopular at many shipyards, because it takes a lot of persuasion to get friction
to the minimum - the yards want to get their final payment and get the boat out of there,
and I try to get the owner to hang in tough until the steering is right.

I remember Harold Vanderbilt’s big motorsailer Versatile, built just after WWII
by Simms near Boston. Vanderbilt and I went to the yard for trials, and he went right to
the bridge. She was an 85-footer with the bridge quite far forward, so it was a long way
from wheel to rudder. She had a chain and cable gear with a big quadrant on the
rudderstock. Now many builders will tell you there’s no way to minimize friction, as we
want it with the wheel so far forward and the big rudder so far aft. And sure enough,
Mike Vanderbilt kind of fiddles with the wheel, before he did anything else he said, “Mr.
Simms, I don’t like it this way. Will you fix this up so it’s nice and free, and then we’ll
come back for trials”?

Well, Mr. Simms was very anxious to get the last $50,000 due on completion of
trials, and his face fell about a mile. Now, I didn’t put Mike up to that, but it worked out
just fine, because I had been leaning on Mr. Simms myself, telling him I wanted to be
able to turn that wheel with my little finger right at the hub. He thought I was kind of
overreacting. Now here was Mike saying the same thing. So Mr. Simms very reluctantly
drove us to South Station and we took a train back to New York.

Now two or three days later Mr. Simms called me and said, “You tell your friend

Mr. Vanderbilt that this wheel is the freest it’s ever going to be; he can come back



anytime he likes.” So we went back right away, and it was beautiful. Every sheave was
in perfect alignment, the bearings were all free and that wheel, you could almost turn it
by blowing on it. And even though she was a heavy boat and with considerable beam she
was then, and still is today, delightfully easy to steer, even in a fresh breeze, because
there’s no measurable friction.

So now I have a simple little rule: 1 foot-pound should turn the wheel in still
water and that’s it. For trials I wear a knife and spike set that weighs about a pound, and
I put it on a horizontal spoke of the wheel just 1 foot out from the center. If the wheel
doesn’t move, I say to the builder “How about it?” He says he’ll fix it, but then some of
them will tell the owner that it’s impossible and that this guy Stephens is some sort of
nut. But it is possible, and it is most desirable. Often in a “beautifully balanced” boat,
fifty percent of it is simply the lack of friction in the steering gear, as much as good basic
design.

Every once in a while it’s easy to fix the friction problem. I remember going on a
trial of a Swan 65 with Ingemar Granholm, who was Nautor’s chief engineer and a very
good mechanic. He looked a bit worried when I started tweaking the steering wheel, and
he told me to go have a look at the mast or something, and the next thing I know he has
the wheel off and the steering shaft and everything is all over the place. He went in with
a knife and scrapes the plastic bearings off, put it all back together and said, “Come have
a look.” And that wheel was perfect. What he’d done was to “lap” to the top bearings
for the wheel shaft where they were a little too tight.

Usually though, it’s more difficult. We like to put a bearing for the rudderpost at
the heel of the skeg, and then there’s one where it comes through the hull and maybe one
at the top, above the quadrant. Well, that’s three bearings that have to be perfectly
aligned over the distance from the rudder skeg heel fitting to the deck, and that’s not
easy. The best time to get it refit is when the boat’s building, obviously. But many
people buy stock boats or second hand, and then it’s harder to correct the friction
problem. But here are a couple of tricks that I’ve found can help.

Then there’s the question of how big the wheel should be. For many owners’ it
seems to be a status symbol. They think the bigger the wheel is the more people will ooh

and ah when they come into the dock at Miami or St. Petersburg or Newport. Well,



wheels shall certainly be bigger than they used to be. You get more leverage and finer
control. It’s also nice to be able to sit to weather or leeward and still reach the wheel. So
that’s all right. But, EXPLANATION TK [ROD: What is the problem with the wheels
that are too big? You say in the transcript that you think Hank’s wheel is a little too big
and that FLYER’S wheel was too big, but you don’t say why.]

We tried a cute solution to the big wheel problem in Enterprise, the 77
America’s Cup contender. Lowell North wanted to be able to hang way out where he
could see --mostly for WHAT TK [Rod: Transcript garbled] --but we couldn't make the
wheel bigger because the main boom came down too close to the deck. We felt that two
side-by-side wheels are heavier and add friction, so we put a hiking stick on the wheel.
Not a perfect solution, because I think there are times when you WHAT TK? [ROD:
Transcript garbled], but Lowell (CK) got used to it and it worked OK. Incidentally,
they're finally trying to discourage the deck-sweeping main on the 12s, which is a very
good thing. It's caused many, many accidents, and I hope they get that boom up higher.

As for tillers, they are coming back in bigger and bigger boats. A tiller is certainly
simpler and less liable to failure than a wheel, with all its cables and sheaves and
quadrants. And the tiller gives you a direct and very good feel of the boat. One drawback
is that when the boat gets pretty heavy and is heeled over, you can't apply as much force
as easily as you can with a wheel. Now, if the boat is reasonably balanced and the rudder
isn't too wide, and especially if you have a little balance on the rudder itself you can
pretty much solve this problem. But the main objection most people have to the tiller is
that it takes up too much room in the cockpit. And there's not much you can do about
that.

Finally, I think it's really important to work out some sort of emergency steering
gear for every long-range boat. I'm not talking about an emergency tiller- of course, every
boat should have that, and even ones that never go to sea, and it should have been fitted
and sailed with at least once. No, I mean some way of steering the boat if the rudder goes.

And I don't mean spinnaker poles rigged off the stern. There's nothing worse than
a 15- or 20-foot horizontal thing sticking out there that the waves are going to hit; if they
don't break the pole, the pole may get you. No, I mean a more or less vertical, well-

balanced thing with strong brackets on the transom, like part of a vane steering set up.



Corwith Cramer

I don’t know whether to say .. normally superstitious after all there are many
[powers] you’re pretty much on your own and I had a fair amount of superstition and best
of all I felt quite convinced that I’d been born under a very lucky star. Starting with my
grandfather Stephens he was a wonderful man one of the best things he ever taught us
was “there’s no such word as “cant”.” Then going down the line my father and mother
did everything they could to help my brother and myself sail every high school vacation,
several times they went along in a car and met us at various waypoints. This was in the
late 20s and not the easiest time for a parent to keep us supplied with boats so that we
could enjoy summer cruising but that’s what Father did for us. He had a business friend
who had had some sailing experience who came along just to go from Rye to Edgartown
which was our first cruise, that was Charlie Dayton, from him I got some good advice,
which he said “eternal vigilance is the price of safety”. We went up one Friday evening
and about midnight the breeze had kind of dropped down and the tide was turning against
us so we went in behind the center breakwater in New Haven and stayed there until the
tide turned with us again, then we made relatively quick time in spite of a light breeze
because of the good tides in that area. Next at New London, where we again anchored to
wait for the race and to the turn of the race to turn in our favor. That was our last stop on
that cruise; we went down to Edgartown in good time. Going on with my good luck, my
brother was quite in a class by himself and I was so lucky to have had a number of
summers of his undivided attention and also many years working with him and I was
lucky also about my sister she was a great addition to the family. Finally, my wife Marge
and from her my daughter Betsy of which just wonderful, so I guess I was born under a
lucky star. 1 learned sailing from Sherman Hoyt who made a trans-Atlantic trip to
Norway on a cruise with us and also from Mike Vanderbilt who I sailed with in 1936 and
1937 on Rainbow and Ranger, a pretty good example of having good luck. One of the
luckiest things was my acquaintance with Giff and Sally Pinchot who are completely
responsible for stimulating my interest in Sea Education Association by organizing a
passage for me from South Street Seaport to Woods Hole, Massachusetts on their ... the

Sea Education Schooner Westward. In that case I guess I was hooked at the first cast



because they were such a pleasant group of people, the crew were made up of the
professionals of the SEA who are very competent and quiet and knowledgeable and the
working crew were mostly some alumni who’d just come back from some of the sea
semester cruises on Westward and they blessed me with what they had to say about their
experience with SEA. So that led to my further involvement with regard to their so-
called New Ship Committee and there I felt I was able to help them by trying to stimulate
their confidence with the Coast Guard who were making regulatory regulations which
would apply to their New Ship for which the SEA had already bought a very fine set of
plans but which had to be somewhat further refined in connection with the requirements
the Coast Guard regulatory people were producing that would apply to the finished
vessel. And when they got the desired regulation, the desired clearance from the Coast
Guard, that went very smoothly indeed. I simply urged that they were working with an
intelligent organization and group of people and therefore should give them every
confidence and attempt to work with them and not to work against them. When I first
joined, they were kind of upset because they - the people that were in-charge for SEA -
said that the Coast Guard was trying to reduce the sail area in the interest of safety and
because there had been accidents which they hoped to eliminate and so I thought that’s
not any reason to try not to work with them, every reason to try to see if we can’t push
them in the direction we want them to go. So we stuck to our guns try to have a boat,
fundamentally similar to Westward including enough sail area so she could make good
time without having to call on auxiliary engine and the in view of [watchman] ??7?
happened recently, anything that saves oil is a step in the right direction. However, they
were quite concerned because one vessel in some ways similar to what we were thinking
about building and that had been lost in the Gulf of Mexico with unfortunate loss of life.
It was our feeling that the incident occurred because of what is known as downflooding
because as it gets pushed down heavy breeze it may be very temporary water comes in
and that reduces our stability .... That’s what we thought caused the Albatross to sink but
there were no plans or records of her stability or her lack thereof but while the alumni
Kirk Firestein volunteered to look them up because he lived in San Francisco and then
Wallace Stock our marine superintendent had discovered that the architect that had done

the drawings was no longer living but he had lived in San Francisco and had apparently



very orderly files from which we could dig out the information we might wish to show
the Coast Guard to try to get them to believe that it was simply a mater of downflooding
which is what you get when the vessel keels over so far the water begins to come in
skylights or companionways or some openings and they believe in the original North Sea
pilot schooners, that’s a rough body of water I sailed through it twice, and I have good
respect for it, and these vessels always had very narrow openings on the centerline where
the Albatross accident occurred they then had big hatches partly to provide ventilation
but there’re better ways to do that, with so called Dorade ventilators which we have
worked out on the new vessel. Anyhow, be that as it may, our alumni did dig out the
necessary plans after a long search and got all the figures necessary to show that the
Albatross was in fact definitely lacking on wide angle stability and very vulnerable to
downflooding which I gathered from one of the survivors who spoke of water coming in
the main skylight while he was trying to get up; anyway water was coming in there and
those things had been on the centerline that accident would not have happened at all.
When we produced the figures to substantiate our opinion about Albatross, that put us in
a much stronger position with the Coast Guard, which I thought was very important
because I’'m definitely interested in our own success and anything that could make the
boat safer in case of a serious accident doesn’t do anybody any good unless you learn
something from it. So the new ?? ship looked as though it would get the necessary Coast
Guard approval and contracts were made to build it in Spain actually and the new ship
was appropriately named Corwith Cramer honoring the man who founded the Sea
Education Association had picked up the Westward in the Pacific at the end of WWII and
brought it back and was developing the Sea Education Association to the point where
they had now arrived where they headquarters on shore in Woods Hole and had this new
ship committee hoping to build a boat in function similar to Westward but to increase the
onboard capacity also to provide a backup in case one boat needed some attention didn’t
stop this so called Sea Semester which the SEA had ... 5 or 6 weeks of shore studies of
naval history and oceanography and the fundamentals of sailing after which they had a
kind of reward of going on a 5-weeks cruise on a schooner offshore Westward where the

undergraduates did much of the handling of the vessel and had a chance to learn



something of oceanography and sailing and seamanship as well as everything they ???
history of the ... marine history.

Meanwhile, the Corwith Cramer had been contracted for favorably, the builders
were extremely cooperative and ultimately she was finished and had sailing trials off the
Spanish coast and looked as though she was going to be a good vessel ... all involved
were very pleased with the result. Fortunately another thing occurred cause the first year
we sailed from Edgartown to go out to Nantucket and while we were there I was so
happy to see this lovely old schooner by name Alice Wentworth being handled by a man
and a boy that came sailing in on a good fresh breeze and all I can say about his
seamanship was that all he needed for docking fenders would have been soft boiled eggs,
he made the most beautiful landing under sail at the fisherman’s dock there in Nantucket
and I wish I had known as much about him as I do now cause I would have certainly
hastened aboard to help tie up his sails and meet him and shake his hand anyway.
Wonderful man. Name & book

What I’ve seen of the Corwith Cramer is a very good example of how things can
go when people are knowledgeable and work together and that comes from the
professionalism of the Sea Education Association, the builders in Spain (name) and the
designers (name) from Booth Bay Harbor. Anyhow .... Contribute greatly to the future
I’ve asked the SEA to afford an opportunity to be out on her as I only has a rather short
acceptance trial and one day sailing in Boston Harbor since she’s been completed. Then
I’m looking forward to more in the future.

Further review of the various accidents which we don’t like to read about but
which we try to learn all we can from them have tended to substantiate our concern about
this downflooding business. It’s my hope that our influence has tightened up the
requirement to eliminate that unnecessary cause of trouble and it should bode well for the
future of vessels [of this source of this type.]

In efforts to supply the safest possible boat, we went to considerable extremes;
there are no opening ports in the side even in the lavatory which is a big deckhouse more
or less amidships I think I got it wrong with some of the scientists involved cause they
had nice big 12-inch opening ports and they said they’d keep them close if the weather
was bad but I didn’t like to have anything that anybody could fail to do and same thing



about opening ports on the side of the hull, I never have favored them because we’ve had
people to have electric indicators over there, locked or shut or not but my idea was let’s
make it so nobody can do anything wrong and that gives the element of safety and I think
that’s going to prove very sound basis and should in the future minimize the accidents

that occur in boats that are built under these new Coast Guard regulations.



About the Ducks

Well, there were three battalions to be trained when I got there. At the time, there
weren’t any Ducks. I went to the nearest airport and borrowed a two and a half-ton truck.
This was a definite conversion of that vehicle (the Duck). For the first several days we
were teaching them how to drive this regular truck and at the same time telling them
where the differences would be. This we did after we got word that a ship was coming in

from Liverpool or some Duck farm.

How long had the Ducks been in production at this point? This was in ’42 or ’43,
early in the war. It was very memorable because I met Lord Mountbatten. He had a very
unfortunate attempt to raid the coast in the usual landing craft: with men carrying
everything on their shoulders and so forth. Mountbatten could not believe that you could
take this truck and go inland as far as you wanted. He just couldn’t get enough. It was

wonderful... he wanted to order 2,000 immediately for his men.

No one in the U.S. Army had the thought of having trouble with spare parts. The
difference was that you could go and get a motor, or an axle, just like with any other two

and a half-ton truck.

So he got word that they were coming in from Liverpool? “Yes, and one of the
officers said that he had checked them out very carefully. I said, “You haven’t checked
them at all. I know more about these vehicles than any one in the world.” There were

about 900 men there, whom we were trying to teach. Around the clock, three shifts.

Roger Warren was with me. We didn’t get any sleep for the first two or three
weeks. [ must say that the kids were so anxious to learn that they were wonderful. They
were very nice to teach to. I remember everyday they would send some motorcycle
police to escort us back up. One time we got up and left before they got there, they

started looking for us.

And so how many Ducks did come in on that shipment? Six. Those boys were
very glad to see them. These were the first six Ducks that had ever been seen in Europe.
Mountbatten kept saying that these were exactly what we needed. As for everyone in

Washington, well, they thought of the Ducks as more new thing to help win the war, one



more headache. Being so wary, they didn’t want them at all. The first operation these
were involved in was the Sicilian invasion. As it happened, the day after the invasion, a
big storm hit and demolished these temporary docks they had set up. For the first week,

almost all of the supplies, fuel and ammunition came in on Ducks.

Both Eisenhower and Patton were involved in that invasion. They sent a very
complimentary to the War Department. They recommended that the officer responsible

should be appropriately decorated.

So, did it make a difference once Eisenhower and Patton joined in? Yes. At first,
we had steel propellers; the bronze couldn’t be wasted on a low-priority machine. After
Patton and Eisenhower, we got the bronze. The brass gave us anything we wanted. It’s a

good thing to have a little brass behind you.

So how many Ducks were manufactured eventually? About 25,000 or 30,000.
These were used right on through the war. They required an awful lot of training to get
them to be used right. The Army has all of this written down; they teach it at West Point.
I wrote an operation manual, a photo offset xerox. I carried around as many as I could

and passed them out.

And where did you go in trying to promote the Duck? When I got home, the
Navy was somewhat interested. I crossed the Pacific on the AKA. I had 2 Ducks and 6

enlisted men assigned to me. We had classes everyday.
On the AKA? Yes

What was your arrangement? Well, I didn’t have any rank. The enlisted also had

some sort of no-nothing. Really, I was only called Mr. Stephens.

Was there anything particular that out of your sailing experience or vice-versa that

went from the Duck back into yacht design? Yes. A wonderful pump system.

I went to General Motors, in Pontiac, with a letter from the National Defense
Research Committee. The next thing I knew, I had a Duck in the water with 50 persons

on it standing up.

Was that one of the requirements, that it be able to do that? No we were just

trying to impress some of the people in Washington, who were against this from the start.



What was their objection, besides the fact that it was more headache? Did they
really think the Duck wouldn’t work out? That it wouldn’t be a useful tool? They just
dreaded having to worry about a new piece of equipment that didn’t have spare parts.
See, they didn’t realize you could get spares anywhere... at an airport, the Air Corps. We

had all the parts we needed for a two and a half-ton truck.

So you just took the basic Army truck and put a hull on it? Yes. This was an
inversion of that truck. The first time we demonstrated it, these people were absolutely
astonished. We were in Fort Storey, Virginia in the early December. They had a couple
of landing craft and we had two Ducks. We came in loaded and drove across the beach,
went far inland, then drove back around. Meanwhile, their landing boats had ran

aground. The water was icy, they were cold and not too happy.

Then there was man, Dr. Bush, who was the head of the N.D.R.C. He was just
one step below the president of the U.S.... He talked to an important officer who said,
“The Duck and all this doesn’t fit into our plans.” Then Dr. Bush said, “Then maybe our
plans ought to be changed.”

So how long did it take from the time you proved that this vehicle was workable
to the time the Army started ordering for them? There was this wonderful general named
Anthony MacAuliffe. He was the guy at the Battle of the Bulge; when the Germans said,
“We’ve got you surrounded... we’ll shoot you all or you can come out now. MacAuliffe
yelled, “Nuts!” Anyway, he was the guy who saw some of the first testing. He signed
the order for General Motors to build the first 2,000. I was hoping to see him but he died.
He really pushed this thing across. The next thing happened after the Sicilian invasion.
A cable came in from Patton and Eisenhower saying that the amphibious trucks were
important to the landings there. That was the first time we got any real support from the

Army. Eisenhower and Patton were very good men to get support from.

I met Eisenhower when he was being inducted as president of Columbia; before
he was president of the United States. I went with a graduate friend of mine, who was

invited, to this big soiree. When we got to Eisenhower, my friend told him I was the one



in charge of the Duck project. He just stopped! For the next ten minutes, he talked only

about the Ducks. Behind us, there were murmurs of, “What’s holding up the line?”

He must have been thrilled to meet you? He really was. We talked about the
cross-Channel affair. The reason they succeeded was that the Germans didn’t really think
there was a way to surprise two million men. They didn’t take it seriously at all. That’s
why their defense was not good. In the first weeks, 75% or 80% of all vehicles landed
were Ducks. The same in Sicily, where the temporary docks were destroyed, and other

landing craft swamped.

So was that the Ducks function? To get stuff ashore, take it to the depot, then go
back and do it again? That’s right. There weren’t any trucks or railways ... nothing
where they could come to a dock and trucks would load the stuff on a train. If you came
in on a Duck, you can go wherever you wanted... usually to an airstrip that was
protecting the operation. So yes, they were primarily water vehicles that could go on

land when they have to.

There wasn’t another truck as good as this one. We had big, special tires for
going across a beach. The driver could put in any amount he needed. At Iwo Jima, the
sand was so soft you could not get across the beach if you had more than 4 pounds of

pressure. This meant an almost-flat tire on a hard surface.

So did you have compresses air that the driver could pump or let out? Each driver
had a high capacity generator and a rotary joint. You had complete control. If one tire
was damaged, we would add pressure to the other one. It would work until we got a

chance to fix it.

Were the tires used at all for propulsion in the water? Yes. If the propeller was
damaged, they would move the vehicle about two miles per hour. This was better than

not moving at all.

Did you start from scratch for all of this? Yes. There was a man who was
involved with the Naval Reserves. He wanted us to get involved because the boats made
in the past were lousy and not good to begin with. See, if we helped, then at least they

work well in the water. I didn’t want to design axles, transmission differentials... all that.



So we started with an axle for a regular two and a half-ton, 6 x 6 truck. But first we had

to improve the tires.

I was very lucky to have met a man, Dick Kerr, who had been with Aramco for
many years. He knew more about tires with 90 pounds of pressure in them. When I
drove the first ones down to Fort Bell, I knew we had to improve these tires for sand. We
had to be very careful: we wanted to go someplace where the sand was just soft enough.
So we moved to a big sand dune near Pontiac. Before going though, we got a truck with
a big compressor, and bought every tire we could. Dick Kerr advised that we should try
these new single tires instead of high pressure duals. We did: the Duck came up the

dunes beautifully. That was the first step forward.

The next thing we worked on was the steering. At first, it took three or four turns
from center for it to hard over. These guys thought it wasn’t responding like a truck on
land would. It took too many turns to get the result we wanted. So I went and rigged a
system that would improve this: A dummy piler that went very slowly... as it passed the
center it was only two inches behind the center pivot of the rudder. So, even though it

went very slowly, it allowed the rudder to pass right over it. This worked great.

We were teaching all this to these guys that weren’t boatmen. They needed to get

some sort of response or else they thought it was not working.

How long did you work on it from the time that approached to the time it was
operational? I worked on it till the end of the war. After that, I got a commission from
the Naval Reserves. They told me that since I knew more about these vehicles that
anyone else, they wanted me to stay there, working and improving on it. This suited me

fine, since I knew what would work and what wouldn’t.

You mentioned the pumps before. Did you have all the pumps you needed?
Eisenhower and Patton got us all the pumps we needed. See the pump systems were very

important. We had to have a systems that would get the water out quickly.

You mean bilge pumps? Yes. And did they swamp? Was there a danger of
swamping them? Fortunately, they pretty stable. The center of gravity was down low and

if you didn’t get too much water in them, you would be all right. Whenever we hit



breaking seas, we would use a 750-gallon per minute one in the main part of the bilge.

The water would be out in minutes.



List of Diagrams

Anchor size formula



