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TRANSPORTATION AUTHORITY RELATIVE TO THE
FEASIBILITY OF ESTABLISHING A HYDROFOIL

WATER TRANSPORTATION SYSTEM

Massachusetts
Transportation

Bay

Authority

$
January 9,

To The Honorable Senate and House
General Court Assembled:

*

1967

of Representatives in

Chapter 72 of the Resolves of the legislative session of 1966
directs the Massachusetts Bay Transportation Authority to investigate and study the feasibility of establishing a hydrofoil water
transportation system, ancillary to its program for the development, construction and operation of an integrated land mass transportation system and to report to the General Court the results
of its investigation and study and its recommendations, if any,
together with drafts of legislation necessary to carry the same
into effect.
The Board of Directors of the Authority has had its planning
staff, under the supervision of its Director of Service and System
Planning, make an investigation and study of the history and use
of hydrofoils and of the feasibility of their use by the Authority.
A copy of the report on this subject by the Director of Service
and System Planning to the Board of Directors is hereto appended. The Authority found this suggestion to be intriguing for
it will be followed closely by the Massachusetts Bay Transportation Authority who has the authority to do this under existing
legislation.
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After consideration, the Board agrees with the conclusion of
this report that hydrofoil operation by the Authority either
on an experimental or permanent basis would not be feasible at
this time. The Board also agrees that if hydrofoil service is
to be instituted, the best places for such service would be (a)
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large inland waterways or rivers, where land routes are poor or
overcrowded, (b) fast ferry service to islands not accessible by
bridges or tunnels, (c) short cuts to circuitous land routes, such
as Boston to Provincetown, (d) seasonal and tourist service,
where high reliability is not essential, and that none of the
above types of operation fall within the scope of services rendered
by the Massachusetts Bay Transportation Authority.
Respectfully submitted,

�
MASSACPIUSETTS BAY
TRANSPORTATION AUTHORITY

BY:
CHARLES C. CABOT
WILLIAM J. FITZGERALD
ROBERT P. SPRINGER
PHILIP KRAMER
GEORGE L. ANDERSON
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e
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1. History of Hydrofoil Craft.

9

The Hydrofoil is not new, having been invented in 1887.
Alexander Graham Bell built a hydrofoil boat in 1918 that exceeded 60 m.p.h. Only in recent years, however, has there been
intensive development of this type of transportation. Much of
this development work has been done in Europe, and Hydrofoil
boats have been in commercial service in that area for some
time. North America has lagged behind Europe in this technology,
but the U.S. Navy is now carrying on intensive research on the
hydrofoil boat as an anti-submarine weapon, and there are a
few commercial installations.

2. Types of Hydrofoils
There are two general types of hydrofoils:

a) surface piercing
b) fully submerged

�

The surface piercing type has the advantage of being very
simple and inherently stable. It has the disadvantage of having
a tendency to follow the waves, thus giving a less comfortable ride
and limiting operation in heavy weather.
The fully submerged type cuts through the waves and gives
a very smooth ride, but requires some form of control.
a) use of flaps
b) control of the angle of incidence
c) air admission

The first two methods are costly and require sophisticated
electronic controls. The air admission method is simpler, but is
still in the experimental stage.
Commercial Operations

3

4

Most of the commercial hydrofoil boats in use in the free
world today were built to the designs of Supramar, Ltd., of
Lucerne, Switzerland, which uses the surface-piercing type of
foil. Up to 1965, 86 boats had been built to Supramar designs
and were in use all over the world, except the U.S. During an
8-month period in 1964, 2,540,000 passengers were transported
1,760,000 nautical miles in Supramar designed Hydrofoils.

6

SENATE— No. 1003.

[Jan.

I

It is believed that as many as 200 hydrofoil boats may be
operating on major rivers in Russia.
There is lack of technical data on the economics of hydrofoil
operation because of the limited experience in this country.

A commuter operation was set up in New York in 1963 between Port Washington, L.I. and Wail Street. This service was
expanded when the World’s Fair opened. Fourteen 23-passenger
vessels, costing $75,000 each ferried 100,000 passengers to the
World’s Fair. The line went bankrupt after the first year of the
Fair. A monthly commuter ticket from Port Washington to downtown N.Y. cost $lOO., about three times as much as the Long
Island Railroad, and the trip took nearly as long.
The Woods Hole, Martha’s Vineyard and Nantucket Steamship Authority operated a 70-passenger hydrofoil boat for about
a week in July, 1966, but ran into many technical problems.
The boat is currently out of service, having been returned to the
builders for modifications. The period of operation was too short
to permit gathering any meaningful statistics. This boat was designed by Atlantic Hydrofoils Inc., of New York, a new concern.

�

*

4. Possible use of Hydrofoils by the MET A
The most logical use of Hydrofoils by this Authority would
be for commuter operation from North or South Shore points
to downtown Boston, probably to the vicinity of Atlantic Avenue,
where connection could be made to the Blue Line subway. This
would be a supplementary service to our existing and pi'oposed
rapid transit and commuter rail lines. A stop at the airport might
also be considered. Trips from Boston to Provincetown, or Boston
to Woods Hole or Martha’s Vineyard might be feasible, but would
be outside the scope of the MBTA operations.

Some typical hydrofoil commuter runs might be:
Route
a) Duxbury, Scituate, Cohasset, Hull, Boston
Route
Route
Route

5.

b) Hingham, Hull, Boston
c) Manchester, Beverly, Marblehead, Lynn, Boston
d) Winthrop, Boston

e

Traffic Potential
The travel market data contained in the Staff Supplementary

I

$
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Report to the Program for Mass Transportation (August 1966)
gives the following data on estimated railroad and transit riders;

Nero Line
Initial Year

Estimate
AM Peak Hour
Route

9

Forecast
66

a) Duxbury
Scituate
Cohasset

197
116

111

Hull

490
Route

228

b) Hingham
Hull

111

339
*

Route

c) Manchester

70

Beverly

274

Marblehead

242
636

Lynn

1222

Route

726

d) Winthrop

Assuming that the hydrofoil could attract

10%

of the above

commuters, which was the goal of the Port Washington, L.I. to
N.Y. City operation, the potential number of peak hour riders
would be as follows:

3

Route

a)

Route

b)

Route

c)

Route

d)

49
34

122
73

This does not take into consideration any new riders that might
be attracted.
*

s
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Assuming an average speed of 25 m.p.h., including
(which is optimistic), the expected running times
a. Duxbury to Boston
Scituate to Boston

b. Hingham to Boston
c. Manchester to Boston
d. Winthrop Boston

stops

Water Distance Time
50 mi.
2 hrs.
25 mi.
1 hr.
12.5 mi.
Vo hr.
40 mi.
1 hr. 36 min.
5 mi.
12 min

At least 10 minutes should be added to the above times to allow
for transfer at Atlantic Avenue and trip to some central point,
such as Park Street. Thus, the Hingham to Park Street time
would be about 40 minutes by water, compared with about 22
minutes, Weymouth to Park Street projected for the South Shore
transit line. Manchester to Park Street would take about 1-3/4
hrs. by water, compared with 40 to 45 min. by train and transit.

Eliminating intermediate stops will of course reduce the hydrofoil running times, as much time is lost getting in and out of
harbors and docks. This however would reduce the potential
riders or require a larger fleet if all stops were to be served.

1

*

6. Cost

There is little available data on operating costs. A survey of
Supramar hydrofoil boats throughout the world showed that
ticket price varied from 4c per mile to 11.5c, averaging about
7c. By comparison, the South Shore transit from Weymouth to
Boston will probably cost the rider about 3.6 per mile. The
present trip from Lynn to North Station by Budd car costs about

c

5c per mile.

The Coast Guard will require a minimum crew of 3 (licensed
operator and two deck hands), which is the same as the crew
on a single Budd Car. A stewardess might also be needed

7. Practical Considerations
In deciding on the advisability of a demonstration project, the
following problems should be considered.
The majority of hydrofoil boats now in commercial operation operate less than 12 months out of the

a) Weather:

�
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A 1964 survey of Supramar boats indicated that they
maintained an operating schedule of close to 90%, but this
does not take into consideration the periods of non-operation.
year.

Rough water outside Boston Harbor could be a severe limitation in the winter months. A PT 50 Supramar boat (120
passenger) cannot remain foil-borne in waves over 9 ft. high
and speed would be severely limited in waves over 6 ft. high.
A PT 20 (72 passenger) cannot remain foil-borne in waves
over 7 ft. high and would have to reduce speed in waves
over 4 ft. high.

9

Reduced visibility in fog and snow would also affect schedules. Early morning fogs, just at the rush hour time, are
not unusual all along the coast.
b) Reliability: The state of the art in America has not yet

reached the point of producing boats with reliability of the
level demanded by commuter service. New methods of foil
control are still under development. Cavitation and erosion
of foils and propellers is still a severe problem and the rate
of erosion increases exponentially with the speed.

*

c)

Facilities: These boats require special docking facilities and
deep channels. The foils would foul the side of a conventional dock. It was found that the Woods Hole boat required
a lot of maneuvering room in the harbor, and a “Boston
Whaler” was used to assist it in docking.

Typical dimensions of boats of the type MBTA would require
are:

Length

2

Overall

Width over foils
Draft floating
Draft cruising

Supramar PT 20
(up to 72 passengers)
67' 8"
25'
8' 8"
3' 9"

PT 50
(up to 120
passengers)
91'
32' 10"
6"
11'
4' 11"

It is doubtful if any of the smaller harbors in the Massachu-

4

setts Bay area could accommodate such boats safely without
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dredging. Furthermore, operation across shallow areas of
Boston Harbor would have to be avoided. Such operation
requires sufficient speed to remain foil-borne. Slowing down
for any reason could result in grounding.
For year-round operation, boarding facilities must be made
relatively weather-proof, and parking lots provided. Shorelines property for such purposes is at a premium and patrons’
cars would be exposed to the ravages of winter storms and
salt sprays.
d)

Passenger attitudes: Ridership in inclement weather would
probably be drastically reduced. Passengers would fear late
arrival at work, seasickness, or mechanical trouble. A breakdown or grounding would be a serious matter, as no alternate
mode would be available and a long delay would be inevitable,
not to mention the element of personal danger. Trips after
dark would be unattractive.

e)

Duplication of Service: To a major extent, any possible
MBTA hydrofoil service would be duplicating a land service
already provided, or to be provided, by the MBTA. Passengers would be siphoned away from the transit lines. In
effect, the Authority would be competing with itself.

f)

Peak Hours: This would primarily be a rush-hour operation. Utilization of equipment and crews in the off-peak
ivould be a problem

g)

Federal Aid: Federal aid up to 2/3 of the net cost of a
demonstration project of this nature would be available. However, it is doubtful that such aid would be granted in our
case as it would be difficult to demonstrate an economic need
for such a service. As stated above, such a service might be
injurious to the south shore transit operation for which we

i

�

are already getting federal funds, and might even jeopardize

those fun
8,

Conclusions

The information available thus far has led us to believe that
a hydrofoil service for the MBTA district would be hard to justify,

�
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even on an experimental basis. There would be little advantage
for south shore or north shore riders, either in time or convenience.
Reliability would be marginal at best, and a demonstration project
would be very costly. It is doubtful that federal aid for such a
project would be granted.

The best places for hydrofoil service, at the present state of the
art, seem to be:
a) Large inland waterways or rivers,

where land routes are

poor or overcrowded.

b) Fast ferry service to islands not accessible by bridges or
tunnels.
c) As short cuts'to circuitous land routes, such as Boston to
Provincetown,

d) Seasonal and tourist service, where high reliability is not

essential.
*

None of the above types of operation fall within the scope of
services rendered by the MBTA.

9. Recommendations
It is recommended that the MBTA invest no further time or
money in studies at this time, nor apply for federal aid.

The Planning staff will observe carefully the experience with
hydrofoil operation at Woods Hole, if and when it is resumed,
and will keep abreast of technological developments and results of
hydrofoil operation in other areas.
ROBERT A. KEITH
Director
Service & System Planning
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