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Electric Gyroscopic Stabilizer for Ships and Aeroplanes

ducing or preventing the rolling of

ships has occupied the attention of
prominent engineers and scientists in all
parts of the world. Among them, and
probably the first to make practical experi-
ments in this direction, was Sir Philip
Watts, who in the '80's placed damping
tanks on English battleships.

FOR many years the problem of re-

shaped somewhat like a horseshoe and
were partly filled with water, which surged
back and forth as the ship rocked. This
surging of the water tended to reduce the
natural roll of the ship.

The gyroscope was first employed to
stabilize a ship by Dr. Schlick, a German
engineer, who mounted a large gyroscope
wheel horizontally in the ship in a posi-

that will actually prevent a ship from
rolling.

This has been accomplished by means
of an “active” type of stabilizing gyro-
scope; that is, one in whxch the motions
of an unassisted or “passive” gyroscope are
simulated and greatly augmented by a pre-
cision (i.e. advance motion) motor. This

motor 1s controlled by a small auxiliary

‘The Vesse! at the Left Is Equipped with Stabilizing Gyroscope; Ship at Right Without Gyroscope is Floundering Through the Heavy Seas at All Angles.

Somewhat later Sir John I. Thorny-
croft, an Englishman, devised a stabilizer
consisting of a large weight equal to about
5% of the ship’s total displacement. By
means of hydraulic control actuated by the
ship’s rolling, this weight, mounted in the
hold of the.ship, was shifted from side to
side, partly counteracting the tendency to
roll from side to side.

Recently Herr Frahm reinvented the
damping tanks and installed some of them
on several large ships. These tanks were

tion to swing freely, with its shaft verti-
cal. This constituted a ‘“passive” gyro-
scope. The rolling of the ship tended to
tilt the gyroscope out of its horizontal plane
but the inertia of the spinning wheel op-
posed the motion with a reaction which
tended to check the motion of the ship.
There were, however, weak points in
these various systems, inasmuch as they
were only partially effective in heavy seas.
It was left.to Mr. Elmer A. Sperry, an
American engineer, to perfect a stabilizer

gyroscope, equal to a pendulum some six
miles in length. It will instantly detect the
slightest roll of the ship and actuates the
control of the precession motor, which, in
turn, controls the large gyroscope. The
inertia of the gyroscope prevents the roll-
ing of the ship.

The principle upon which the gyroscope
is employed in stabilizing such a vessel is
that remarkable inherent quality of the
gyroscope to create dynamic forces from
pure static energy.



This is easily illustrated by the little toy
gyroscope, which, when spinning at high
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its stabilizing characteristics, Fig. 2 shows
clearly the W orden heeled over to port by
the gyros. The gyroscope

installed on this boat is
depicted in Fig. 3. The
rapidly revolving wheel is
enclosed in a sealed case
and the air is entirely ex-
hausted in order to re-
move all possible friction
that the wheel may produce
when it is revolving. It is
turned by an electric
motor located on the left
side of the gyro, as de-
picted, and the transmis-
sion between the wheel
and motor is frictional.
The gyroscope is con-
trolled by an advance
timing gear and is gov-
erned by a small auxiliary
gyro (Fig. 4) which, when
acted upon by the rolling
of the ship, closes the

Fig. 1 (Left): Normal Position of U. S. S. Worden.
Heeled Over by Action of Gyroscope.

velocity, shows this reaction effect per-
fectly. The phenomenon of precessional

proper electrical contacts.
As soon as the ship rolls
a fraction of a degree one
way or the other, this instrument directs
the precession of the main gyro which sta-

Fig. 2 (Right):
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chant ships which are obliged to sail re-
gardless of weather conditions, and which
are likely to encounter heavy storms on
long voyages, the stabilizer is of most vital
importance. Many await with keen an-
ticipation the day not far distant, when
the largest ocean liners will be stabilized,
and those affected by the constant rolling
of the ship will be able to travel with ease
and comfort.

“The advantages which the stabilizer will
bring to this type of ship are: Saving in
power and consequent economy in fuel
owing to the ability to maintain the short-
est course between two points in bad
weather, since the ship will be in no dan-
ger from excessive rolling even when
steaming in a trough of the sea. The ves-
sel can save a considerable amount of fuel
by the resultant elimination of rolling when
under way, and also by elimination of the
stresses in the structure of the ship and of
severe strains in the engines and auxiliaries
of the ship, that are caused by the pitching
about of the vessel. Deterioration of the
cargo caused by the constant rolling is pre-
vented. This would be particularly applica-
ble to ships carrying live stock. It would
also increase the seaworthiness of the ship
by doing away with the shipping of seas.

—

test Type of Gyroscopic
Accurately Timed.

Fig. 3 (Left): T of Stabilizin Ogosoo Jnstalled ‘on U, S.[S. [Worden.
Cigntre):(Sma)ll Au);i,leiary(] ochF to ntro‘I”La i o L
itch Period and Ampli

Fig. 4
r One Seen at Left. Fig. 5 ( Iﬁl:):
de Recorder. Produces Graphic Chart

movement passes through the whole range
of 180 degrees by pure static pressure ap-
plied to the outer ring. Upon careful ob-
servation it will be found that this static
pressure is almost free motion. When all
of the joints are free and lubricated almost
" no motion whatsoever is taken on by the
outer - ring during the full 180 degrees
precessional (i.e. advance motion) move-
ment of the inner ring. Now, applying
this to the ship, we find that while sta-
bilizing it against heavy seas, the gyro-
equipment is very active, as the dynamic
forces of the gyro are opposing the dy-
namic effects of the sea. But as we have
seen in our toy gyro, the greatest move-
ments result entirely from static pressure
transmitted to the device from the sea,
through the structure of the ship, with-
out the slightest necessity of motion on
the part o% the ship itself. The trans-
mission is from the dynamic disturbance to
the dynamic resistance through pure statics
and for this reason it becomes entirely un-
necessary for the ship itself to take on
motion; it is only necessary for the ship
to act as a medium for the transfer of
static stresses of comparatively small mag-
nitude and without motion.

The first gyroscopic stabilizing plant was
. placed on the U.S. Destroyer Worden
(Fig. 1), for experimental purposes in 1911.
The gyroscope was studied carefully for
its ability to roll the ship as well as for

bilizes the ship. TUnless the main gyro
precesses it gives no stabilizing stresses to
the ship, so that by break-

One of the greatest advantages of the
(Continued on page 57)

ing and making the circuit
between the control gyro
and the precession motor,
the ship is either free to
roll or is held stable.
The operation of the
whole apparatus is prac-
tically silent, except for
the slight humming which
is a characteristic of all
high speed motors. The
connecting gear and con-
trol necessarily work at
such low speed as to make
very little disturbance.
As a commercial device,
the stabilizer has consid-
erable value. The owner
of a.yacht on which a
stabilizer is employed does
not need to think of sea-
sickness, and knows, there-
fore, that his guests will
be comfortable at all times.

He 1is independent of
weather conditions, and
can negotiate trips in
rough seas, which he

would otherwise postpone
or avoid.
For passenger and mer-

Fig. 6. Automatic Gyroscopic Stabilizing Set for

Aeroplanes.



May, 1916

CAN ELECTRICITY PRODUCE
RAIN?

(Continued from page 7)

fied and the remainder negatively. Again,
the fine drops were always negatively
charged while the large ones were found
to be positively charged. Several snow
squalls occurred while these tests were be-
ing conducted and falling snow was in-
variably found to be negatively electrified
or charged. Hail was always positively
charged.

The magnitude of the electric charge per
cubic centimeter in falling rain was accu-
rately measured and fine rain exhibited a
negative value of .24 to .06 electrostatic
units per cubic centimeter; rain consisting
of large drops indicated an average posi-
tive charge of 1.5 electrostatic units per
one cubic centimeter.

It is often popularly imagined that the
atmosphere reverses or changes its electric
charge from positive to negative and vice
versa during or directly after rain storms.
In the tests conducted by Prof. McClel-
land and J. J. Nolan, the potential gradient
of the atmosphere in several instances was
measured. In one interesting test the po-
tential gradient measured 100 volts posi-
tive charge just before a snow fall oc-
curred. Shortly after it began to snow the
potential gradient changed to a mnegative
value and the electrometer measured a
voltage of 2,500 maximum, which held to
this value throughout the storm. On its
cessation, however, the potential gradient
suddenly changed back again to a normal
positive value. with a potential equivalent
to that existing before the storm.

Normally the earth is negatively charged
and the atmosphere positively; thus it
seems that there is some hope for an elec-
trical rain precipitator, properly employed,
but from the wealth of scientific literature
and opinions available on the subject to-day,
it does not seem at all probable that such
apparatus or arrangements will ever be per-
fected in so far as we now know; in other
words, we apparently can never hope to
actually cause rain to fall unless Dame
Nature is suitably disposed to such an
effect.

ELECTRIC GYROSCOPIC
STABILIZERS.

(Continued from page 6)

gyroscope stabilizer is its ability to cause
the ship to roll for the purpose of freeing
it from, or rolling it off, sand and mud
banks.

When used on a battleship the stabilizer
will insure all the advantages mentioned
before in connection with a passenger liner
and also these benefits. It will decrease the
amount of underwater armor necessary on
men-of-war in order to protect that por-
tion of the hull which might be exposed to
the enemy by rolling. It will improve con-
ditions for the crew and officers by re-
ducing the fatigue and other effects incurred
from the incessant motion and will make
it possible to go into action in any sea or
upon any course in rough waters. More-
over it will make the gun-firing more ac-
curate. Thus it can be seen that a “sta-
bilized” navy would be superior, even in
moderate weather, to an “unstabilized” fleet.
The sole object of a fleet is to strike the
mark, and if the number of hits can be
doubled, it means the virtual doubling of
the navy. Although there are other advan-
tages which might be mentioned in con-
nection with this device, yet those which
have been enumerated are sufficient to
clearly bring out the value of this re-
markable product of the human mind.

Not only has the gyroscope been utilized
on ships for stabilization, but is also be-
ing used for recording the magnitude of
rolling. Several have been built in the

past, but the one depicted in Fig. 5 is the
latest and most improved form of gyro-
scopic and pitch recorder. The gyro of
this recorder, which is observed at the left
of Fig. 5, is equivalent to a pendulum some
six miles in length and weighing about six
tons. This forms an absolute base line to
which two recording pencils are attached
and about which the ship recording chart
rolls and pitches. A clock electrically
marks off the time period, and the am-
plitude is measured by a graduated rule.
Thus, the period and amplitude of both
roll and pitch are recorded continuously in
a graphic manner,

Aeroplanes that are being operated at
present are not reasonably safe because of
their iinstable condition when the machine
is caught in a gale, or when the operator
becomes nervous and loses control of the
machine. Most accidents which have oc-
curred up to the present have been due to
this cause, although there have been others.
Various schemes have been developed from
time to time to eliminate the disastrous
effects engendered -when flying an aero-
plane, but none has proved very successful.

The wonderful properties of the gyro-
scope have been used advantageously in
building a suitable stabilizer for aeroplanes.
Such a device is illustrated in Fig. 6. The
two gyros control various electrical cir-
cuits which operate suitable drums as de-
picted, which are connected to the different
rudders, a#lerons, etc, by means of steel
wires. With this means of stabilizing, the
aeroplane is rendered perfectly safe, in so
far as it can. be. The gyroscope stabilizer
is the most perfect device ever brought be-
fore the aeronaut to keep his machine in
perfect equilibrium while he is flying.

When fully developed, the gyroscope
should be an important factor in making
safer than ever before all ocean and aerial
travel. Thus, once again, a product (once
a toy) of the scientists’ laboratory bids
fair to become one of the greatest blessings
ever bestowed upon mankind.

Seventy per cent. of the people use elec-
tricity in some form every day.

Ten per cent. of the population derive
their living, directly or indirectly, from the
electrical industry; $7,999,862,157 invested
in electrical industry, including telephone
and telegraph.

MARVELS OF MODERN PHYSICS
(Continued from page 23)

plain developments of the future as it has
those of the past.

Such theories give us, too, a working
basis for further search after the answer
to that question of the ages as to what
really constitutes matter. It seems proba-
ble that the electron may be only an elec-
tric atom with no material body, but with
reference to the positive particle we are
completely in the dark. If we assume that
there is such a thing as matter besides the
unit of electricity, then we are up against
another riddle as to what it may be. The
simplest suggestion we can make is that
the atom is the volume of ether cut out by
electrons rotating about a nucleus. Tt is
interesting to note what a scientist of 2,500
vears ago thought. Nearly 500 years B.C.
Anaximenes advanced the theory shown in
Fig. 3 that all matter was composed of one
fundamental substance which he believed to
be air. The air, he said, if condensed,
would form water and if still further con-
densed would form the denser’ materials
such as those composing the earth. He
added that a rarefication of air would pro-
duce fire, but unfortunately for himself he
was never ' able to prove his contentions.
Laughable as this theory now seems to us,
vet it is worthy of note that even then there
was the idea that some “one” element was
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SOLDERALL

TRADE MARK

50 MENDS for

s cenrs” REAL METAL SOLDER

With an ordinary match it easily mends and stopsall
leaks in pots, pans, tinware, metal ornaments, agate
ware, toys, umbrellas (broken ribs) and a hundred other
things. Automobilists, mechanics and machinists use it
regularly. Indispensable for wiring. A child can step
or mend & leak withit atonce.

SOLDERALL

TRADE MARK
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FITS ANY POCKET

§° :mmph;; or blowing necessary.
t t

8 own urns
wood or denatured alcohol. 1t is
absolutely sootless. Can't Explode.

PRICE, $1.00
Dealers write for Wholesale Price

THE EMENAR CO., Inc.

45 E. 23d $T., NEW YORK

For Your Tool Kit
“RED DEVIL” MECHANIC'S PLIER

No. 660—8 in.

The most practical tool for motorists,

machinists, dynamo winders and pattein

makers. A long, flat nose side cutting

plier for_getting into deep places. This
is just one of the styles of

“Red Devil” Dependable Tools

—tools scientifically designed for
practical work. Sample plier mailed
postpaid for 75c.

TOOL BOOKLET FREE

SMITH & HEMENWAY CO0., Inc.

153 Chambers St., New York City

GROBET SWISS FILES

Are the standard of excellence in
files, and have been for over 100
years. We send postpaid as an in-
troducer 48 flles especially adapted

for tool makers and machinists on

receipt of $5.00, This is a chance to get a set of

files you’ll appreciate and we'll get future orders.
MONTGOMERY & CO.

100 Fulton Street : New York City

EXPERIMENTERS—INVENTORS

Let us develop yourinventions and make
your working models.
Our well equipped shop and staff of expe-
rienced model builders are at your service.
‘We carry & complete stock of gears.
Shipment made same day order received.
gcnd 4o in stamps for booklet Inventors'

upplies.
UNION MODEL WORKS, Established 18382
119 8. Clark St., Chicago

SEAMLESS CARDBOARD TUBING
IN SIZES SUITABLE FOR.
TUNING COILS, LOOSE COUPLERS, TESLA
COILS, Etc. .
SPECIAL GRAY TUBES
18”x615""x6 16" .75¢a.  18”x715"x774" .75 ea.
Send 2c. stamp for Price List

BEETLE & MACLEAN
21 BROMFIELD ST. BOSTON, MASS.,

BE A FRIEND

to your friends. Give them this mag-
azine when you have finished it. They
will appreciate it.

You benefit by mentioning “The Electrical Experimenter’” when writing to advertisers.



