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THE “ LARCHMONT *” DISASTER.

The awful disaster which occurred on the evening
of Lincoln’s birthday off Block Island, and resulted
in the sinking of the steamer “Larchmont” with a
loss estimated at not less than 150 souls, is not only
one of the most tragic events in the history of navi-
gation of Long Island Sound, but there are disquieting
elements connected with the event, which may well
shake the faith of the public in the safety of the older
boats, and in the skill and heroism of the navigation
and seamanship in these famous and much-traveled
waters. The conditions under which the collision oc-
curred, so far as they can be gathered from published
reports, are altogether bewildering. Here, in com-
paratively sheltered waters, on a clear and starlit
night, in spite of the fact that the captains of the two
vessels, one a three-masted schooner, the other a side-
wheel steamer, distinctly saw each other’s lights when
they were fully half a mile away—in spite of all
this and the further fact that they had deep water
and ample sea room, we find these two vessels so
handled as to crash one into the other at full speed,
and with all the appearance of deliberation. It is use-
less to speculate on the facts as here presented, and
for an explanation we must be content to await the
searching inquiry which must follow. It is certain,
however, that the sailing vessel had the full right of
way, and that it was the duty of the steamer to avoid
her. The fact that the schooner rammed the steamer
bow on would seem to indicate that the captain of the

latter had made the too-frequent mistake of supposing-

that the superior speed of his ship would enable him
to cross the bows of the sailing vessel.

Another feature which is disquieting, and certainly
does not ring true with the best traditions of the sea,
is the fact that so large a number of the officers
and crew were saved, or at least got away in boats,
while so many of the passengers, among them several
women, went down on the vessel. In the presence
of such a fact one’s mind harks back to that fine old
legend of the sea to the effect that the captain is
always the last to leave his ship. On this point also
will the public look for further and very definite in-
formation; and we can only hope that facts may be
developed at the investigation which will give this
phase of the question a more wholesome complexion
than it wears at present. That the “Larchmont”
should have foundered so rapidly after receiving the
blow of the schooner proves once more how utterly
unfit are some of these older steamers on the Sound
and in the sheltered waters of our harbors and rivers
for the safe carrying of passengers. It is certain either
that there was no safety bulkhead construction in the
hull of the “Larchmont,” or that, if it existed, it was
of a flimsy and practically worthless character. Ac-
cording to one account, the ship had transverse
bulkheads built up of six-inch timber, but this,
unless it was very heavily braced, would be alto-
gether inadequate to withstand the water pressure,
especially when the water in the hold was surging, as
it would be, against the bulkheads with a momentum
due to the rolling and pitching of the vessel. As a
matter of fact, this question of non- or inefficiently-
bulkheaded passenger vessels, whether for harbor or
Sound travel, is one of wide significance, and fraught
with untold danger to the passenger. If the traveling
public knew how many of these vessels would prove,
in case of collision, to be mere death traps, the shrink-
age of travel upon them would be such as to compel
the substitution of more modern and safer ships. If it
shall result in stringent legislation to debar all but
thoroughly well-bulkheaded vessels from the passen-
ger-carrying trade, the loss of life on the “Larchmont”
will not have been altogether in vain.
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TREND OF MOTOR-BOAT DEVELOPMENT,

One of the most prominent facts connected with
the present development of the motor beat is the wan-
ing interest in craft of the lightly-constructed and over-
powered racing type, and the growing popularity of the
more stanchly-suilt, roomy, seagoing baat of moderate
power, with ability to make an extended cruise with-
out replenishing the fuel supply. The decline in
popularity of the type which is built exclusively for
racing has been gradual, but decided, and particularly
so during the past two years. It is unquestionable
that there is a fascination about mere speed, which
appeals strongly to the public mind; and in the earlier
development of any of the high-speed devices which
have figured prominently in the great field of sport
and pastime, the accomplishment of high speed has
appealed to the imagination and stimulated the efforts
of designers and builders, largely to the exclusion of
other and more valuable considerations. In the later
years of the past, and the opening of the present, cen-
tury this has been particularly true, as witness the
construction and development of the yacht, the bicycle,
and the automobile. But because of the great cost
and limited usefulness of all mechanical creations
which sacrifice every other consideration to that of
high speed, the cost is so exceedingly high as to place
them within reach only of men of considerable wealth
and leisure. History shows us that when the possibili-
ties of speed have been pretty well exhausted there
is an inevitable reaction in favor of more moderate
speeds and more durable and reasonable construction.
The “speed mania,” however, has always left behind
it a valuable legacy in the way of useful knowledge
as to the strength of materials, and as to just how
far bulk and weight may be cut down without any
sacrifice of absolutely essential strength.

The motor-boat industry may be said to have now
passed from the.first to the second and more import-
ant stage of its development, and although the high-
speed races of the last year or two have shown that
there still exists some enthusiasm in this form. of
sport, the number of extreme racing craft that is
being built on the orders of private yachtsmen is rela-
tively diminishing, while the orders for stancher ves-
sels, of the fast and moderate-speed cruiser type, are
increasing at a really remarkable rate. To-day not
many of the extreme racing craft are built on private
orders, the predisposing motive for such of these craft
as are constructed being found in the desire of the
makers and builders of engines and hulls to demon-
strate the high quality of their product, by exhibiting
it under the severe conditions necessary in the con-
struction of a successful racing machine.

The popular type of motor-boat to-day is a moderate-
powered cruiser, provided with a roomy cockpit and
a substantial cabin with ample headroom, one or more
staterooms, abundant lockers, a toilet, galley, and pan-
try, and all the accessories necessary for comfort on a
cruise of several days’ duration. Of course, the meet-
ing of these requirements has necessitated an increase
in size, and particularly in boats intended for deep-sea
cruising, or for an extended trip in the more sheltered
waters of Long Island Sound, or the extensive har-

bors of the South. Hence, the dimensions of a mod-
ern cruiser will be represented by a vessel from 30 to
60 feet in length, and furnished with engines of from
20 to 100 horse-power.

Perhaps the most potent influence in the develop-
ment of this type of craft has been the institution
of the long-distance races, which have grown in fre-
quency and popularity during the past few years. Con-
fined at first to courses laid through the Sound from
New York to some point on the Massachusetts coast,
these races have developed fast cruising boats, of
such power and excellent sea-going qualities, that in
the present year two important races are being run
over ocean courses; one from Miami, Fla., to Nassau,
a distance of 190 miles, and the other from New York
to Bermuda. The latter is, of course, the more formid-
able undertaking, and the restrictions which have been
laid down regarding the size and construction of the
contesting boats have been so well drawn that there
is no reason why all.the contestants should not make
the 700-mile trip in safety.

Although the flimsy racing craft has waned in
popularity relatively to the moderate-powered cruiser,
there will always »e a demand for high-speed yachts,
capable of averaging about 18 knots an hour, for what
is coming to be known as ‘“ferry” service, or the
work of carrying business men to and fro between
New York or other maritime cities and their dis-
tant summer residences. These craft run in length
from 75 to 100 feet or over, and carry engines cap-
able of giving them a sustained speed in shelter-
ed waters of from 16 to 20 knots an hour. They
are provided with ample deck space and spacious cabin
accommodation, while frequently they will have a
dining room and galley sufficient to enable the owner
and guests to dine aboard if they should so wish.

The question has been asked as to whether the
gasoline engine will be applied to ocean-going yachts
of a size capable of making the transatlantic passage.
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One of our leading naval architects has recently ex-
pressed the opinion that in the present condition of
the art this is not practicable, because of the prehibi-
tive cost of the fuel. Moreover, it is undeniable that
many prospective yacht owners would be deterred by
considerations of the supposed risk attaching to the:
storage of large supplies of gasoline; although, as a
matter of fact, by the use of proper precaution, the:
danger may be so greatly reduced as to .be practically
negligible. It is likely that under the stimulus af-
forded by the introduction of free alcohol, the design-
ers of internal-combustion engines _will succeed in de-
signing motors so well suited to the use of this.
fuel, that it will ultimately prove to be more economi--
cal than gasoline; and there is“not the slightest doubt
but that with the more extended use of alcohol the:
price ~must ultimately come down to a point which
will render it as economical as gasoline. When that
point is reached, the added advantages of safety and
absence of odor, etc., will render it such an ideal fuel
that we may look for its extended use in the larger
sizes of yachts, even in those capable of making the:
transatlantic passage.

Furthermore, the internal-combustion engine has
several collateral advantages which must commend
it strongly to the prospective yacht owner. By sav-
ing the expensive installation of boilers for a steam
plant, the first cost of a gasoline or alcohol plant will
be considerably less; and there will be a decided sav-
ing in the important matter of space. Also, for the
same bunker or tank capacity, the steaming radius, or-
sailing radins, will be much larger than where steam
power is used; while the comfort of the owner will
be further assured by the absence of smoke and ashes,
and the inevitable dust and disfigurement attendant
upon coaling. Already, the way for the appearance:
of the large ocean-going gas-driven yacht has been
prepared by the successful operation of the large
auxiliary schooners, in some of which gasoline en-
gines of considerable power have been installed and
successfully operated.

GYROSCOPIC ACTION OF MARINE TURBINES.

We are most of us familiar with that ingenious
device for preventing, or rather modifying, the rolling
of ships, which consists of a heavy gyroscope, placed
with its axis of rotation transverse to the longitudinal
axis of the ship. The machine works on the principle
that, to change the plane of rotation of a swiftly-rotat-
ing bodi' by tilting the axis, requires an amount of
effort which is determined by the weight and rotative
speed of that body. The anti-rolling gyroscope, rotat-
ing in a plane at right angles to the direction in which
movements of rolling of the ship take place, tends to
resist those motions and modify their extent.

Simultaneously with the appearance of this device,
and possikly suggested by it, there has arisen a dis-
cussion of the action upon turbine-driven vessels of the:
heavy and swiftly-rotating rotors of the steam tur-
bine; for these, in addition to their proper work of
driving the ship, undoubtedly act, because of their
weight and high speed of rotation, with a powerful gyro-
scopic effect upon the pitching motion of the vessel.
In this case, however, the gyroscopic action is felt in
the direction of the longitudinal axis of the ship, and
not, as in the case of the anti-rolling device, trans-
versely thereto. Moreover, just as the anti-rolling
gyroscope tends to modify rolling, so the gyroscopic
effect of the heavy rotors of the steam turbines must
tend to modify pitching, or vertical movement in a
plane passing through the keel. Whatever modifying
effect the device above referred to may have upon the
rolling of a vessel, it is certain that the gyroscopic
action of the turbine rotors can have none, or practi-
cally no effect upon the pitching. But since the gyro-
scopic resistance of the heavy rotors to a change of po-
sition of their plane of rotation is present and is consid-
erable in quantity, it follows that they must exert
a stress of no little amount upon the framing of the
vessel itself. The proportion which these stresses
will bear to the normal stresses for which the hull
was . designed will be largest in the case where tur-
bines of great weight and high speed of rotation are
carried in a long, shallow, and lightly-constructed hull,
as in the case of a high-speed turbine torpedo-boat de-
stroyer. These stresses would act very materially to
increase the bending stresses which occur when a tor-
pedo boat is being driven rapidly across the seas. In
such a vessel they would become so large as to call
for an increase in the scantling of the vessel, beyond
that which would be necessary were reciprocating in-
stead of turbine engines installed.

In the course of a valuable analysis of this acticn
of a steam turbine, Mr. A. H. Gieson, of the Institute
of Civil Engineers of Great Britain, some months ago
called attention to the fact that the “Cobra,” one of two
high-powered turbine destroyers, built several years
ago for the British government, and capable of steam-
ing 36 knots an hour, broke her back and went down
during a gale in the North Sea. This destroyer was
built of the same scantlings as other destroyers in
the British and Japanese navies, the difference be-
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‘tween them and her being that they were driven by
Teciprocating engines and the “Cobra” by steam tur-
‘bines of nearly double the power. Although no satis-
factory reason was assigned for the disaster, Mr. Gib-
‘son believes that the additional stresses caused by the
gyroscopic action of the rotors were mainly responsible
for the disaster. Assuming that the two high-pressure
turbines weighed 8 tons each and the two low-pressure
14 tons each, and that the speed of revolution was
about 1,100 per minute, he finds that under certain
conditions a couple might be called into play of 48
foot-tons, which would have to be resisted by the fram-
ing and shell of the vessel.
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LONG-DISTANCE MOTOR-BOAT RACES FOR 1907,

There are at present but two important power-boat
races scheduled for the coming season. Both of these
are for cruising craft, and it is noteworthy that no
.contestant is eligible to entry in both races. These
are known as the Marblehead and Bermuda contests.

The Marblehead race is the third annual race of a
series which has been pulled off between New York
and Marblehead, Mass., while that to Bermuda is an
-entirely new venture in the long-distance cruiser field.
Both these races are laudatory, since such contests
‘tend to develop a seaworthy, convenient, comfortable,
and sensible type of cruising craft. If the results
this year do not prove this to be true, indications are
«certainly misleading.

The first long-distance race for cruising power
boats was conceived by Mr. Thomas Fleming Day, of
““The Rudder,” who offered a $250 trophy, to be known
as “The Rudder Cup,” to the Knickerbocker Yacht
‘Club of College Point, with absolutely no restrictions
as to conditions except that it was to be raced for
by cruising power boats. This was late in 1904. The
Knickerbocker Yacht Club accepted this cup, but, as
there had been no previous contests of a similar na-
ture, the club fully realized the amount of strenuous
work such an enterprise would entail.

After several meetings the regatta committee pre-
sented to Mr. Day, for his approval, a draft of the
conditions for the first race in 1905. These rules pro-
vided for a race for bene fide cruising power boats,
not exceeding 40 feet length over all, and for the ex-
clusion of any craft not having living and cruising
accommodations for a crew of at least four persons.
Paid navigators were also barred. American Power
Boat Association rules were to govern. As a result
there were sixteen entries, with twelve starters, as
follows:

Boat. Owner. Engine
“Blink”..... veess--.. | C. W.Estabrook . ... Buffalo,
“Aquila™. voo| AcH.Chase .....oouus Chase.
“May"...... veee| AvA.Low.... .. ....| Fulton
“HighBall"....... . | Richard Hutchison..| Essex
“*Woodpile”.......... A. L Lincoln ...... Barber.
‘“Glissando™..... . Standard.
“Yeddo . ieenes cunnnn Twentieth Century,
“Em Bee™,..... . .| Buffalo.
*' &eneral Bumps .| Giant.
“Igniter”... . Buffalo.
**Aranca ” .. .| Standard.
“Talisman ”......... | William Saville.......| Murray & Tregartha

Of these, all but six, viz., “Yeddo,” “General Bumps,”
“Aranca,” ‘“Glissando,” “Em Bee,” and “Talisman,”
were new boats, built to conform to the conditions of
the race.

The weather was the worst of the season, and after
a hard trip across Nantucket Shoals, but five were able
to finish and in the following order: “Talisman,”
“Blink,” “Aquila,” “Glissando,” “Woodpile.”

As “Talisman’” was entitled to an allowance of nearly
seventeen hours, there was no question of her winning
the cup.

“Glissando” received second prize,
three handsome souvenirs.

In this race, as in that of the year following, the
Eastern Yacht Club, of Marblehead, rendered valuable
assistance, not only to the Regatta Committee of the
Knickerbocker, but to the contestants themselves, the
other two yacht clubs, the Boston and Corinthian, each
vying with the Eastern as to which could do the most
in that line.

Before the close of the year 1905, the Knickerbocker
Yacht Club decided on a race for 1906. This was to be
run in the opposite direction, i.e., from Marblehead to
College Point. As a result, four prizes were offered,
with fourteen entries and the following twelve starters:

and the other

Boat. Owner. Engine.
*Davy Jones”. .. ... | Richard Hutchison. | Jager.
**Unome .. Alfred L. Lincoln.... | Barber.
* May A.A.Low.......... N. Y. Kerosene Oil.
*Yo-Ho R. R. Curry & Sons. | Ideal.
“Whew' F. C. Webb.......... Murray & Tregartha
** Aranca ™ Amold Schlaet..... | Standard.
“Sig”...... Eben Stevens........ Craig.
“Busie "......uiee eeees | J. B. Schmelzel...... Fulton.
“Gertrude”.......... | J.J. Tobin..... ...... Murray & Tragartha
““Shawna *’............ | George C. Sutton.... | Lamb.
“Alice J".... i0000.. | Sidney Williaws...... Hasbrouck.
“*Sarapa®,..s ......... | Swasey, Raymond &| Buffalo.

| Page..ocoivenannn.

In 1905 “Talisman” took nearly 54 hours and 25 min-
utes to cover the course.
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“Unome” finished first in 1906 in 33 hours, 45 min-
utes, and 40 seconds, with “Whew” second, “May”
third, and “Sis” fourth. The last boat of nine to fin-
ish, “Susie,” completed the 280 nautical miles in 39
hours, 5 minutes, and 29 seconds elapsed time.

Time allowance was figured on a modification of the
1905 American Power Boat Association rules, using
60 per cent of the table, with arrivals corrected so that
the winners in their order were as follows: “Sis,”
“May,” “Susie,” and “Davy Jones.”

The owner of ‘“Sis,” Mr. Eben Stevens, promptly
offered a cup for a race in 1907. The Knickerbocker
Yacht Club could not see its way clear to under-
take the management of another race. Consequently,
the New Rochelle Yacht Club will this year have super-
vision over the third Marblehead race.

Very slight modifications in the rules governing the
1906 contest have been made, the two principal ones
being to limit the minimum length to 30 feet over all,
instead of on the waterline, and the use of 50 per cent
of the table of time allowance of the American Power
Boat Association rules, rather than 60 per cent. The
race this year will be from New Rochelle to Marble-
head and will probably start on July 4.

The other race is from Gravesend Bay, off the Brook-
lyn Yacht Club, to Bermuda, a distance of about 700
statute miles. The minimum length of boats eligible
for this race is placed at 39 feet, and the maximum at
60 feet.

This race is for a valuable trophy offered by Mr.
James Gordon Bennett, the well-known yachtsman. It
will be run under the joint auspices of the Brooklyn
and Royal Bermuda Yacht Chibs. Careful conditions
have been formulated, to avoid probability of disaster
to any competing craft, each one being compelled to
carry 6 square feet of sail for every foot of over-all
length, and one and one-half times the quantity of
fuel necessary to cover the distance under favorable
weather conditions; while several other important
salutary regulations are embodied in the requirements
for eligibility for entrance. The conditions under
which entries are to be made were published in the
SCIENTIFIC AMERICAN of December 22, 1906.

This race is scheduled to start from the club house
of the Motor Boat Club of America on June 1, and with
good weather the run should not consume more than
two and a half or three days.

It is reported that several boats are already under
construction for each race, and it is likewise probable
that boats already built, and eligible for the Marble-
head race, will compete, while slight modifications, con-
sisting in the main of the addition of auxiliary sail
equipment, will allow several well-known boats to en-
ter in the Bermuda trial, which will test the best
points of such craft, such as their seaworthiness and
endurance.

i —
POWER BOAT NOTES.

You cannot “throttle’” a four-stroke cycle engine to
slow speed, unless the exhaust valve springs are suffi-
ciently strong to prevent ingress of the spent gases
through the exhaust valves, when there is a partial
vacuum in the cylinder formed by the descent of the
piston during its induction or drawing-in stroke.
Weak exhaust-valve springs are sometimes encounter-
ed on marine gasoline engines.

There is an island near Marblehead, Mass., which
is often mentioned in print. It is sometimes called
Thatcher’s and often Thatcher. It could not be That-
cher’s, for in all geographical names now the apostro-
phe is omitted. What used to be called Riker’s Island
is now Rikers Island, while Fisher’s Island has become
Fishers Island. In the particular case mentioned, the
latter is and has always been correct. It is Thatcher
Island.

Conditions may necessitate installing propellers with
excessive pitch, but such an installation should be
avoided if possible. It must be remembered that the
flywheel of the engine must be kept out of the water
in the boat’s “run,” or space below the floor. This is
sometimes accomplished by using a copper or galvaniz-
ed pan under the lower part of the flywheel. Two-
cycle engines give more trouble usually than four-
cycle, when thus installed, and two-port engines more
than three-port, if supplied with float-feed carbureters,
the usual tendency being to get too rich a mixture in
the after cylinder and too poor a mixture in the for-
ward cylinder. Too much lubricating oil is quite like-
ly to interfere with the ignition in the after cylinder
if the engine is of the four-cycle type.

If you are in a power or sail-driven boat, and some
other craft, steam or gasoline driven, willfully vio-
lates well-known “rules of the road,” you should, at
your earliest convenience, report the occurrence to
the nearest United States inspector of steamboats, giv-
ing a full account of the occurrence, with names and
addresses of eye-witnesses. A few cases of this sort
would give many of our licensed masters and pilots
what they richly deserve—suspension of their licenses
—even although they are often goaded to desperation,
as no doubt many of them claim, owing to the wanton
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disregard of the usual rules by many of our power-
boatmen. Moral; Learn the “rules of the road” your-
self, and do not take any chances, giving the other
party plenty of leeway.

A sailing yacht shows the same lights as any sailing
craft, the regulation red and green side lights, when
under sail, and the white riding light when at anchor.
A light is sometimes suspended from the end of the
main, or spanker boom, to reduce liability of fouling,
and while of great utility, and in a measure considered
necessary, is not demanded by federal law or regula-
tion. Small sailing craft are allowed to show a com-
bination red and green light displayed in front of
the mast, in place of the usual separate side lights.
Small power craft, when using combination lights,
should have a white light showing between the red
and green. When showing separate side lights they
should display a white masthead light. Towboats or
any power craft when towing another craft alongside,
should.sho‘w two white masthead lights, one above
the other, and when towing astern there should be
three of these lights vertically arranged. The regula-
tions governing lights on all craft are the same, no
matter whether used for pleasure or business pur-
poses, and are in force from sunset to sunrise.

Galvanized sheet-iron gasoline tanks are unsafe,
and their use should be prohibited in all boats. Copper
is very much better than any other material for fuel
receptacles, although high-grade house boilers, gal-
vanized after they are made up, on account of their
cheapness, are permissible. The electric-welded, press-
ed-steel tank, however, is preferable to the riveted
style. A precaution to be observed in the use of gal-
vanized-iron or steel tanks is to see that salt water
does not collect on them, or that they are not partially
submerged in the boat. More important it is that no
oak, or any wood carrying tannic acid, comes in con-
tact with galvanized-iron tanks, else their life, owing
to corrosive or galvanic action, is materially short-
ened. Galvanized-iron “swash” plates are preferable
to those made of copper, owing to their greater rigid-
ity, and such plates should be used in copper tanks.
Soft, or hot-rolled, copper makes safer tanks than cold-
rolled, and even this should be “tinned” on the inside,
to insure the solder holding. All copper tanks should
be protected against any possibility of fracture or
puncture, by means of suitable bulkheads.

Rarely does a power-boat owner aspire to own the
second craft with the propeller unprotected. Speed
maniacs have set the custom. Floating debris, rocks,
shallows, etc., make bad work with the unprotected
propeller. It has been abundantly proven that high
speed, with its allurements, is not all that is claimed
or desired, that a comfortable, safe, good sea boat
is a much more merchantable article and one less
often offered for sale than so-called semi-speed or
racing craft. It is possible so to design power boats
that a good, satisfactory type with sufficient speed for
comfort, may be produced rather than “freaks.” Boats
of abnormally high speed are decidedly dangerous
playthings, not only for their own occupants, but those
of other craft, who have equally as good rights to
navigate crowded harbors and other constricted bodies
of water. Power-boat racing, except for sensible
cruising craft, died naturally something over a year
ago. There is but one really good power-boat racer,
and that is the very fastest one afloat. When such a
craft is once beaten, her value is considerably dp-
creased. In designing a boat to get the very highest
speed possible, it is usually necessary to have the
propeller project below the keel.

A jump-spark coil may be put out of commission
easier by too high voltage than from any other cause.
Adjusting the trembler, or vibrator, until there is
very little play between the core and the small but-
ton or armature, is quite likely, especially with cheap
coils, to fuse or burn up the metal contacts, between
which a small spark shows when the primary, or low-
tension, circuit is closed at the timer or distributor.
Some coils are wound for but six volts, because they
can be produced more cheaply than if wound to stand
nine or twelve. Such coils should never be used
with more than four dry cells, or six cells of so-called
oil battery. A very frequent source of trouble with
coils may be traced to their use in connection with
sparking dynamos or generators. It is not safe to
use them in the jump-spark system, without using an
accumulator or storage battery, and a cut-out, either
by means of a switch or an automatic device to pre-
vent short circuiting the storage battery through the
generator, when the engine stops. If the governor
on the generator could be depended upon to maintain
just the proper speed to produce the correct voltage,
there would be no trouble, but around salt water
particularly the governor is liable to “stick,” with dis-
astrous results. This is one of the bad features inci-
dental to the use of jump-spark ignition. In the make
and break system an increase of voltage to even twelve
volts has no bad effect other than a tendency to burn
out the igniter points, unless it runs so high as to
break down the generator itself,
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