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ELECTRIC LAMPS IN THE MAKING.
BY FREDERIC BLOUNT WARREN.

Very few persons out of the great number who are
familiar with the many uses to which electricity may
te put know how the bulbs are, made. In the Phila-
delphia plant here illustrated and described, 7,000
lamps are turned out daily, and each lamp must be
handled sixty-four times. Sixty-four handlings seem
an incredible number for so small an article. Many
of the handlings are relatively unimpertant to the lay-
man, and will be eliminated from this article.

First of all, no lamp manufacturer makes his own
bulbs, since only about one-half or six-tenths of the
glass product of
a factory is of
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The next step is to form the thread in.the shape
desired, there being several different-shaped carbons
on the market. The one in general use is known as
the oval-anchored filament. Formerly a pure black
carbon was used on which to form and carbonize
thread, but the more recent method is to use a com-
pressed low temperature and then, after forming, to
carbonize the thread. Carbonization requires high
temperature, and when the thread comes out of the
oven it is pure carbon, possessing a higher resistance
than any other known carbon.

From the baking oven the carbons come out . jet
black and about two-thirds of their original length.
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has been produced, an electric current i8 turned
through the carbons under test for the purpose of
heating them. The temperature of the carbon is
gradually increased until a pure carbon has been
formed by the electrical vaporization of gas, derived
from gasoline injected into the vessel. At this mo-
ment, when the filament under test is burning at a
high temperature, the smallest parts of the filament
are naturally glowing with the greatest heat. This
attracts the newly-introduced carbon, which deposits
itself in the parts of the filament possessing the
greatest temperature. In this manner the cavities are
filled out and the filament brought to an equal diameter
throughout its
length. When

t h e requisite
sstandard f o r
bulb making.
Fortunes have
been spent to
bring the lead
glass standard
up to this re-
quirement.

The bulb is
first blown into
a divided iron
mold. When
the- “dip” or
mass of near-
ly molten glass
has been twirled
a moment at
the end of a
tube, the opera-
tive inserts it
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the filament un-
der treatment
shows the de-
sired resistance,
the current and
gas flowing into
the vessel are
autom a tically
cut off. After
each filament
has been tested
and inspected it
is passed on to
the mounting
department,
where it meets
a glass tube
blown as a
stem. This tube
is flanged at one
end and flat-

into the mold,
and gives the
tube a puff of

tened at the

air until the
glass bubble on
the end fills out
to the limit of
the mold. An
assistant
reaches over
and cuts the
tube away from
the now harden-
ing bulb; the
iron mold is di-
vided, and the
hardened glass
bulb is thrown
out. Its shape
is about like
that of a young
leek or onion—
much enlarged
—and with the
sprouts or stem
nearly all cut

Treating machines fox"u?:mrbonen bi:atlon and equalization of Pasting and strul'ihtonlng tables—straightening other with a
e foreground. piece of plati-
num extending

through the flat-
tened end. To
this platinum
are joined two
copper outlead-
ing wires. Plati-
num wire is the
best material to
which a filament
can be attached,
since it has a
greater power
of heat resist-
ance than any
other known
metal But
platinum is
very expensive.
Its cost is sel-
dom less than
$27 an ounce,
and it some-

away.
In all there

times advances
as ligh as $42.

are three glass
parts that enter
into  the manu-
facture of a
lamp, These
are the bulb
itself, the stem,
and a top tub-
ing through
which the air
in the bulb is
extracted.
When the air
has been re-
moved and the
bulb sealed, this
tubing is cut off

-

The carbon-
ized filament is
next attached
to the platinum
ends of the
wire, and then
the stem with
its, wires and
filaments is
ready for in-
sertion and
sealing into the
bulb. But be-
fore this seal-
i n g operation,
the stems and

with a jet of their filaments
flame an d are again
thrown away. “flashed” as a
The parts are . final test.

all made by the Bealing the stems into the butbs. Placing the threaded brass colla s on the necks of the bulbs. After the
same formula; bulbs have been
otherwise, when ELECTRIC LAMPS IN THE MAKING. unpacked o0 n
heated, they their arrival at

would not join together. Filaments of the type in gen-
eral use are made from ordinary absorbent cotton, reduc-
ed by a chloride process to a thick liquid state. By fhis
process the silicon in the cotton is removed, léaving a
residue of ceilulose, which is treated for carbonization.
Under air pressure this liquid is squirted through a
glass die, emerging in the form of thread or string.
After this fiber has been passed through a number of
bardening chemical baths, it is wound on spools for
drying. When thoroughly dried, it is about as strong
as a catgut violin string and is cut in desired lengths,
ranging from 214 to 7 mils. A mil is a unit used al-
most exclusively in electric wire measurement.

On account of their shrinkage and uneven air pres-
sure when heing forced through the die—and from a
liquid to a stringy state—the carbons are rarely, if
ever, of equal diameter throughout their length. These
weak spots are corrected by a process known as flash-
ing or treating, the object of which is to make the
carbons of uniform diameter and resistance through-
cut their length. It is not merely a question of fill-
ing up the cavities, as the provision of a uniform re-
sistance in the carbon is of equal importance.

Carbons are treated in glass jars or vessels, elec-
trically connected through the cover of the jars,
through which a vacuum is drawn. When the vacuum

the lamp fac
tory, they are washed internally with cold filtered
water to remove the bluish cast which, from a cause
unknown to lamp makers, comes in bulbs and must
be eliminated before an undimmed light can be pro-
cured.

When the bulbs have been dried they are brought,
in racks of fifty, to the tubulating machine, which
first,. by means of an air-driven jet of flame, melts a
hole in the top of tie bulb and, when this bulb has
been set in another mechanical socket, drops a small
tube through & magazine channel on the spot in the
glass that was melted through. This tube and

(Conctuded on page .100.)
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the practicability of his machine. Soon | = — - _ _

after he started up again, Bleriot passed
Toury and Dambron. As he came in
gight of Artenay, which was the half-way
point of the cross-country flight last year,
a rather strong wind from the west
caused him to make a semi-circle. He
flew sufficiently high to clear the tele-
graph wires and then came to earth on

the selected spot at Croix-Briquet-Che-.

ville. The start was made at 4:44 A. M.
and the landing took place at 5:40. De-
ducting the 11-minute stop, the net time
was 45 minutes and the distance 41.2
kilometers (25.58 miles). The average
speed was therefore 34.1 miles an hour.
In making this flight Blerlot received a:
prize of 5,000 francs as pilot and 4,000 -
francs as constructor. The motor manu-!
facturer received 3,000 francs and the de- '
signer of the propeller 2,000 francs. ANl
these prizes are conditional upon the per-
formance not being beaten before the first -
nf next January. The practicability of:
Bleriot’s machine is shown by the facti
that 36 minutes after he had alighted the-
machine had been taken apart and,
shipped back to his factory at Neuilly,
near Paris.

M. Bleriot’s two latest aeroplanes have -
been illustrated and described heretotox‘elr
in our columns, but it would perhaps be.
well to give the particulars of these ma-
chines again at the present time. The.
spread of the “No. XIL” is 7.8 meters'
(25.58 feet) and the Iength of the body:
7 meters (22.96 feet). The lifting sur-,
face is 14 square meterg (150.69 square
feet). The machine i8 equipped with a,
3-cylinder Anzani air-cooled motor which .
weighs 60 kilogrammes (132.27 pounds).|
complete in running order. A 2.1-meter -
(6.88-foot) diameter Chauviere wood pro-;
peller is driven direct from the motor.'
Complete with Bleriot (whose weight is
gaid to be 195 pounds) and with fuel suf—i
ficient for a two-hour run, the “No. XI.” |
machine weighs but 300 kilogrammes :
(661.38 pounds). It rises in the air at:
a speed of 55 kilometers (34.17 miles) per
hour when the surfaces are loaded to the:
extent of 22 kllogrammes per square:
meter (4.46 pounds per square foot). This l
is about double the weight carried per -
square foot of surface by most bi-planes. :
it is probable that this machine, which is |
the smallest and lightest that Dleriot hasf
built, is able to raise even a greater
weight. It might perhaps carry an extra
passenger, although this has not yet been'
tried. The plane is said to be warpable, -
somewhat similar to those of the Wright !
bi-plane. Consequently, there are no
wing tips. The “No. XIL” monoplane, on
the other hand, has rectangular balancing :
planes attached to the body trameworkf
just below the aviator’s seat. It is some-:
what surprising that planes so near the.
center of the machine will work satisfac- |
torily for this purpose, but photographs
of the “No. XI11.” making a turn show that
it tips very little. Bleriot has two vertical :
surfaces on each side of the body at the-
front end and he has also covered the
framework about half way back to the,
rear end and placed a fin keel above it.
As a result of all this vertical surface the
machine does not tend to skid very much
in making a turn, and consequently it
does not have to be tipped inward to
counteract the effects of centrifugal force.

The “No. XII.” monoplane has a spread -
of 9 meters (29.52 feet) and a surface of-

22 square meters (236.8 square feet). It
is equipped with an 8-cylinder V-type
E N. V. motor of 30-35 horse-power. The
total weight of the monoplane in running
order with water in the radiator, but
without fuel, is 350 kilogrammes (771.61
pounds), With Bleriot, Santos Dumont,’
and A. Fournier on board, and with 16:
kilogrammes (35.27 pounds) of fuel,
the total weight was 560 kilogrammes
(1,234.58 pounds). Therefore this ma-
chine, which weighs only 350 kilogrammes
(771.61 pounds) carried a dead weight of
210 kilogrammes (462.97 pounds). The
total weight lifted per square foot in this
instance was 5.21 pounde—an altogether
unprecedented amount. The machine rises
at a speed of 66 kilometers (34.17 milea)

The Yellowstone and
Other Western Trips

VERY attractive variety of low-fare tours
through the West and Northwest may be
made this year, including tours through Yellow-
stone Park, a trip to the Alaska-Yukon-Pacific
Exposition at Seattle, through Colorado and Cali-
fornia. You will add greatly to the comfort of
your journey by insisting that your railroad and
sleeping car tickets read via the

Chicago |

Milwaukee & St. Paul

Railway

A few of the numerous Western trips offered, together with
railroad fare from Chicago, are shown below:

Round Trip to Colorado

330 round wip from Chicago

to Denver, Colorado
Springs or Pueblo, daily until
September 30th. Return limit,
October 31st. Choice of routes.

Yellowstone Park Tours
844 round trip from Chicago to
Yellowstone Park, daily until
September 22d. Return limit, Oc-
tober 31st. Choice of routes.

Fourteen different tours at various
rates are offered through the park.

Stop-overs. Stop-overs.
Alaska-Yukon-Pacific To CALIFORNIA
Exposition

36250 from Chicago to San

Francisco, Los Angeles
and San Diego, June 24th to July
10th and July 27th to August 6th.

362 round trip from Chicago

' to Seattle daily until Sep-
tember 30th. Return limit, Oc-
tober 31st. Choice of routes.
Stop-overs.

%62
land, Victoria,

and other points.
sale, etc.

round trip from Chicago
to Tacoma, Spokane, Port-
Vancouver, Butte

Same dates of

37250 round trip, daily until

September 30th. Retum
limit, October 31st.  Choice of
routes. Stop-overs.

362 for a combination trip through the West, as follows: Chicago to

Seattle, via St. Paul and Minneapolis, for the Exposition; stop-
over at Yellowstone Park; returning via Portland and through Colorado to
Chicago via Omaha or Kansas City. You may reverse these routes, if
desired. Cost of railroad ticket for this trip, $62, for the round trip.

Complete information about railread fares, rout s, train
service and dextiptive literature free on application.

F. A. MILLER GEO. A. BLAIR
General Passenger Agent General Eastern Agent
CHICAGO 381 Broadway, N. Y. City

Curtiss Motorcycles

WORLD'S RECORD MOTORCYCLES

\ Low truss frame.
Roller bearing engine.
B k. ». Light weight, great

powet,
Write for catalog and
booldet “‘Achievements.”

Frae—350 ot ppwarde. Wrida for calor catalog todar—w:tl
beautifal colos print of Fachs (onpliog—fastest motac boatof
ifn loegth and eam :o the World—most complets maring

¢ atalog evor published,  Gray Mot Co, I1 LobSt, Detroit, Mach,

® L ]
Wizard Mono-rail
Greatest Fun.Maker and Educator Made.
ishing and inexplicable stuats, apparent!
will spin in any position in
its line of gravity. It jumpa
on the tip of finger, end of

Fascinates Young and Old.
- i defying the fixed laws o
é which it is placed with its
from the wooden
nose, edge of tumﬁler,
ete.

8. JUMPING TOP!

\_‘f‘"'y Travels 100 Feet on Inclined Wire. Revolves
., 10,000 Times a Minute with One Pull
of the Cord. Any Child Can Do It.
Perfect d ion of the railroad of the
future. 8tring the wire tight, start top epin-
4 niag, seb in e on inclined wire and it
will travel entirs Jngth, Also illustrates ]
motion of earth threogh its orbit.
Baffles Science, delights children, astounds
adults. In ten minutes yon get your money's
worth of smeeing fun. Study it by the bour:

the more you #rin it, the
more it will pugzle
50c
Buys Entire Outfit

This marvellons top does tha most astone
gravity and equil brium. It ;’

jf center line at any angle to

. continues aplnniug%‘ﬁg

. you.

Dealers E bere:
8tock up for Efz Holi- §
@ay 8ale aur advertising %

Incresting. Whard Top. ‘made of cold rolled steel with turned etpel bamrings snd Besvy cust
| pacarad whm]; wimd ral winding poris, boa riag, olokaded mons el o bl 1
potlebad riea wire cark, by -mmwmwrﬂmm&m FortmaHd, Bor

-41 pounds,

WIZARD PATENT DEVELOPING CO., Deot. 4, 125-T Weet 31st 8t, NEW YORK ‘

Avucust 2, 1909.

per hour with 25 kilogrammes per square
meter (5.12 pounds per square foot) load-
ing of its single surface. The weight
lifted per horse-power varies from 35 to
according to whether the
motor is takem a® developing 35 or 30
horse-power. This monoplane is therefore
by far the most efficlent aeroplane flying
machine that has ever been constructed.
After his record flight M. Bleriot was

-presented with a gold medal by the Aero
:Club of Great Britain and also by the

Aero Club of France. A few days before,
he and Gabriel Voisin had been awarded

t{the Osiris prize, which is given every
:|three years to the men who make the
- greatest advance in science,
:decorated with the ribbom of the French

He was also

Legion of Honor, as were the Wright
brothers. In addition to winning -the
prize of the London Daily Mail ($5,000),
Bleriot also won a prize of $2,500 offered
by a ¥French wine firm two years or more
ago. The Alaska-Yukon Exposition has
put up a prize of $25,000 for a race be-
tween Bleriot and th® Wright brothers.
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ELECTRIC LAMPS IN THE MAKING.
(Ooncluded from page 89.)
the bulb are then joined together. The
operation is known as ‘“tulailating,” and

,lthe tube thus made temporarily a part of

Ithe bulb furnishes the means for the re-
“moval of the air inside at almost the
-final stage in the manufacture of the
lamp.

With the filament now made and the
bulb washed, cleaned, dried, and tubu-
lated, the fllament-bearing stem and the
“bulb proper are assembled at one ma-
~chine, The operation of sealing these
two parts can best be likened to insert-
ing a stopper in a bottle; the bulb being
the bottle, and the stem the stopper. A
girl inserts this stem into the neck of
“the bulb, and both parts are revolved on
-the sealing machine into jets of flame,
{where they melt together., Knowing the
rexact amount of glass that must be
melted away and the shape the molten
| glass will assume when it cools, the opera-
-tive 1s able to unite the stem and bulb
- skillfuily.

Then the bulb goes into another tray
ralong with other bulbs, and is taken to a
girl in the vacuum room. This girl is

;|seated before an earthen pot in which

-there is a bubbling liquid—phosphorus in
-a liquid state—which is kept stirred by a
jet of water. She takes the bulb, and
with a brush hardly larger than a knit-
ting needle coats the air-extraction tube
with a phosphorus solution.

' After this the bulb is ready for the
rexhaustion of the air and flnal sealing.
Already the air has been drawn from the
bulb several times in the processes of
‘manufacture, but each time the bulb has
been left unsealed. It is now ready for
:_the final air test. The tube at the big
-end of the bulb, through which the air is
withdrawn by a most ingenious pump, is
to be sealed by melting,

‘When the bulb is placed in position for
exhausting the alr, the wires running
'through the neck are connected with an
.electric current, which causes the fila-
'ment to glow. 1f it were allowed to glow
more than a few seconds with oxygen
present in the air, the fillament would
burn up and collapse So, while the tube
i8 connected with the vacuum pump, the
operative touches it with a blue flame
spray which melts bulb and stem apart,
and the melted end next to the bulb
draws up and closes automatically, leav-
ing the little point seen in the filnished
bulb over your desk or table. Before the
sealing is completed the light within the
bulb has a bluish cast, and this reveals
the fact that all the oxygen has mot yet
been withdrawn from the bulb. It is
then that the coating of phosphorus in
the air extraction tube plays its part.
The heat upon the tube converts the phos-
phorus into a phosphorescent gas, and
this gas, entering the bulb, neutralizes
the oxygen in the bulb. Almost instantly
the color of the bulb changes from blue
to white. In this manner the operative

(Ooncluded on page 101.)
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knows that the effect of the oxygen has
been overcome.

The bulb is next taken into the photo-
meter room for the purpose of making
final tests. It is a large dark room di-
vided into several small stalls. In each
stall is an induction coil, from which the
bulb is held about two feet away. The
induced current from the coil passes
through the body of the operator to the
bulb, and causes the filament to glow
faintly. If the glow is bluish gray, it
shows that there is still a leak some-
where; although it may be so infinitesi-
mal that it can scarcely be measured by
mils. If the glow is of a purplish hue,
it shows that there is air still within
the bulb and that the bulb must be fur-
ther exhausted. This means.an operation
involving many more handlings.

The next process is the measurement
of the bulbs for voltage, a work of the
greatest possible delicacy. Two girls,

working together, do the measuring. OneI

places the bulb in connection with a cur-

rent that lights it, and the light from it |

shines through a small aperture upon a
white paper screen. In the center of this
screen is a faint star-shaped spot. It re-
quires a certain voltage in the light to
bring out this spot.

When bulbs pass the tests and meas-
urements successfully, they are then
ready for the appliances with which they
are attached to the current-carrying fix-
tures in general use. They are taken
to another part of the factory, where a
girl places them in a tray. Threaded
brass collars are placed about the necks,
and the space between the collars and the
necks is filled with plaster cement. The
tray revolves through a heating oven
that bakes the cement into a hard and
holding mass. The ends of the wires
running through the necks are cut off;
small round brass plates are placed on
the ends, the wires are soldered fast, and
the lamp is completed.

Once more there is a sort of farewell
test for leakages that may have escaped
notice or may have developed from the
Jast handlings. This final test is very
quick and simple. The sealed ends of
the bulbs are held against two electric
poles. If the lights are white and per-
fect, the lamps are considered ready for
the last cleansing of the glass, classifica-
tion, and shipment. Throughout the en-
tire process of development of the bulb
into a perfect lamp there are scarcely
ever any broken. This is really remark-
able when it is remembered that the bulb
is not only picked up many times and
placed in machines, but is heated and
cooled many times.

— s — —

THE FIGOREHEAD AND ITS STORY,
(Concluded from page 92.)

other meaning of the word dragon de-
notes watchfulness, so that it is not
surprising to find that the drakkars, or
dragon ships of the Vikings, generally
belonged to their chieftains and were the
largest ships in their fleets. The next
largest were generally esnekkers or
“long serpents” with snake figureheads.
In both cases the hull of the wvessel
played the part of the monster’s body,
the stern often terminating in a repre-
sentation of its tail. But although the
dragon and serpent were the favorite
devices they were not the only ones that
did duty at this period as figureheads.
When Sweyne, King of Denmark, made
a descent on the Norfolk coast in 1004,
his own ship ‘“The Great Dragon” was
made in the form of the animal whose
name it bore, but the bows of the other
vessels of his squadron were adorned
with the figures of lions, bulls, dolphins,
and men, all made of gilded copper.

After the Norman conquest the figure-
head disappears from view for some cen-
turies, and it is not until the reign of
Henry V that we again find references
to its use. Images of the saint after
whom a ship was named used, it appears,
to be sent on board in the time of Ed-
ward III, but there is no record of their
having been utilized as figureheads.

.
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railroad transportation,
completely equipped train.
regularity, safety, and utter comfort.
It is an asset to the business man.
his engagements.

hours, 1s its daily deed.

Pennsylvania Railroad

908 Miles in 1080 Minutes

The “ Pennsylvania Special” is the climax of development in
It is operated primarily in behalf of the busy man.
Under the train is the finest roadbed.
On the train is a picked crew. Alongside
the tracks is the best Signal System. This combination makes for speed,

The ““ Pennsylvania Special” has made good for many years.
humor or necessity dictates, but he is using the minimum of time in meeting
Three quarters of the circumference of the clock-dial, all in the off
The “ Pennsylvania Special,” the pioneer 18-hour train between

td
New York and Chicago, leaves New York every day at 3:55 P. M. and

arrives in Chicago 8:55 A.M. Returning it leaves Chicago 2:45 P. M.
and arrives in New York 9:45 A. M.
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Above the rails is the most

He can recreate on it or work as

SMOKELESS

is the most popular powder
in the world.

WHY?

Because it always does the
work—

Breaks Old Records
Makes New Ones

It is the powder you should
use fortrap or field shooting.

Every dealer in the United
States carries shells loaded
with

DU PONT
SMOKELESS

Send 12 cents in stamps for 2 set of six
Pictures _illustrating “A Day’s Hunt.”
Address Dept. T

E. I. DU PONT DE NEMOURS
POWDER CO.

Wilmington, Del.,, U. S. A,

| ELECTRO MOTOR. SIMPLE, HOW TO

make.—Bs G. M. Hopkins. Description of a small elec-
tric motor devised and constructed with a view 10 assiste
ing amateurs to make a motor which wigbt be driven
with advantage by a current derived from a battery, and
which would have sufficient pewer to operate a foot
lathe or any niachiue requiring not over one man pow-
er. With 11 figures. Containec in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 6 1. Piice 10 cents.

To be
had at this office and from ail newsdealers.

_ Save Money hy Machinery_!

‘ You can do this easily with the right
machine in all furniture factories.
DODDS’
' TILTING CIRCULAR SAW
&' uptilts to 45 degrees, simplifies the work
and imsures perfect accuracy in cutting.
Removable throat in table. 1%-inch rip or
crosscut saw with each machine. Write for
free (llustrated catalogue and price list.

The ) ALEXANDER DODDS, Grand Rapids Mich., U. 8. A.

The Gun That Shoots.
FOR MEN AND BOYSH :

Sends n shot entirely through one-

ina and more,

i —po spring

same as used by powerful

rock drills, ale brakes,

half inch
compresse

Uses

Shot
red by
this gun at
from target at 60 feet,
/ Another shoots pennies toss-
ed intothoair. Othersshoot
L} rabbits and squirrels. Prac-
tieal gun for all small game.
Discharga does nob scaro game.
Can bo used where cartridge guns
cannot, indoors or oul.  Ammunition
eost 10¢ or 1oe for 1,000 shots, Sold hy
dealers and jobbers. 1t your dealer doos
tsnllit, write us. There s no substitute
Just as good.” Sent prepaid in U. 8. and
paresls post countries upon recelpt of §2.50,
Descriptive clrenlars upon requesi.

Marine and Stat’y 2to 16 H. P.
Highest standard of 2.cycle construction.
Embouaying strength, durability, power,
light weight, slmplicity. Correct me-
chanically, Compact, neat, trim. Ac-
cessiole, easy to siart, economical.

Our patent Force-feed Lubricating Sys-
tem efectively lubricates every working
part—is indispensable to a 2.cycle motor.
Free catalog shows 1 and 2 cyl. engines
up 1016 H. P,

TUNLITED MF@G, CO., 173 West Woodbridge, Detroit

Throw the Old Battery Away

No use tryng to get good ignition current out
of an old, battercd, corroded, worn out battery.
Get a new one—one that will lasL this season,
and many sx8uns to come. The lfubler-
Dayton Storuge l$nttery isunbreakabe,
and is proof against rust, corrosion, or deteriora-
tion, irom jolting, jaring or rough treatment.
We make the famous Apple lgnition Dyuamo,
and other ignition specialties. You need our
catalog; write for it today.

‘ THE DAYTON ELECTRICAL MFG. CO.
98 St. Clair Street, Dayton, Ohlo

Schools and Colleges

Mackay School of Mines

smm University of Nevada

Best equipped mining school in the country—all build-
ings of special construction. Faculty composed of promi-
nent engineers and every department in charge of expe-
rienced instructors.  L.ocated close to great mining district
—students obtain both wages and practical experience
during vacations.  Splendid climate—every opportunity
for outdoor life amid beautiful surroundings. Regular
term opens August 23rd.  For detailed information address

JOSEPH E. STUBBS, President

Reno, Nevada

**"HOW TO REMEMBER"*
Bent Free to Headers of this Publicstion

You are no grester intellectusllythan
yourmemory. Easy, inexpensive. ln-
= creasea income: gives ready memory for
faces, names, business details, atudies, con-
vereation; develops will, public spraking, personality,
8end today for Free Booklet. Address

DICKSON MEMORY 8CHOOL, 700 Auditorlum Bldg., Chicago

ELECTRICITY

Practically and Individually
TAUGHT

Through the medium of tools and machinery. Qur students
learn by doing the work under the guidance of skilled in-
structors, in the largest and best equipped Electrical School
in the U. S.  Catalogue **T"" on request.

NEW YORK ELECTRICAL &CIIOOL
New York Clty

89 West 1%th Street

STUD
structlon combloes thee

and  practice.  Approv

by the bench and bar,
Cl begiu each month. Send for eatalog glving
le admibsslon to the har of the saveral States,

¢ Bchool of Luw

Lending Law School in
Uarrespandenes Insirues
tlon. Estahblishod 1503,
Prepares for the bar,
Three Coursss: College,
Post-Gradunte and  Husfe
ness Law. Method of ine

Carresp
606 Reaper Block, Chleage
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reason of their temporary disappearance
was the gradual changes in the status of
navies and in the build of the ships of
which they were composed. The fast
oar-propelled long-ship, built only for
speed and for war, gradually gave place
to the round-ship, relying on her sails
and built primarily for commerce and
the conveyance of mail-clad nobles and
their men-at-arms to the country where
they intended to carry on a campaign.
Fierce sea fights certainly took place
from time to time, but for this purpose
any ships that could be assembled to-
gether were utilized and prepared for
action by the addition of stern and fore
castles, built-up stages or platforms
which overhung the actual stem and
stern of the ships and left no place for
a figurehead. In process of time the

isquare bow platform or forecastle be-

came triangular and its foremost ex-

| tremity once more offered a suitable posi-

tion for the figurehead. Gradually, too,

| the king became possessed of a certain
| number of ships of his own, the nucleus

of a royal navy. These vessels, though
occasionally hired out as merchant
ships, were more or less elaborately dec-
orated, and among other decorations the
figurehead reappeared. Thus in the year

| 1400 the “Good Pace of the Tower” had

a large golden eagle with a crown in
his mouth as figurehead, and in repre-
sentations of ships during the fifteenth
century little, insignificant figureheads
are here and there to be met with. The
famous “Henri Grace a Dieu,” built in
1514, had a squatting lion as figure-
head, while the big French man-of-war
“Grande-Francoise,” built at St. Nicho-
las de Leure in 1527, was decorated for-
ward with a salamander above which
was placed a statue of St. Francis. The
Elizabethan men-of-war seem generally
to have been ornamented with figure-
heads, but with some exceptions they
were 1either very large nor very notice-
able. At this time a long, almost
straight projection ran abruptly out
from the bow of the ship a little way
below the bowsprit. It was very differ-
ent from the gracefully curved stem
which in the seventeenth and eighteenth
centuries replaced it and would not, in
all probability, support any very great
weight at its extremity. Still it often
carried a figurehead of sorts. Thus the
“Ark-Royal,” Effingham’s flagship in the
Armada fight, had a mild-looking bird
as figurehead. The ‘“Bonaventure” and
others had dragons on their beakheads;
others had lion figureheads, one, at any
rate, being gilded. The ‘“Mary Rose”
had a unicorn, the “Swiftsure” a tiger,
while the “White Bear” was adorned
with ‘“an image of Jupiter sitting upon
an eagle with the cloudes.” In Holland
the “Finis Belli,” the earliest ironclad,
bore the figure of a man in armor at her
bow. About the time of James I eques-
trian figures were introduced as figure-
heads, and in succeeding reigns these
were surrounded with other figures,
forming a most elaborate bow decora-
tion. Thus the famous “Sovereign of
the Seas,” launched in 1637, had on her
beakhead the figure of King Edgar on
horseback trampling upon seven kings.
The figurehead of the Commonwealth
ship ‘“Naseby” was equally exuberant,
consisting as it did of the Protector on
horseback ‘“‘trampling upon six nations.”
It was evidently a colorable imitation
of that borne by the “Sovereign of the
Seas.” Curiously enough this was the
ship in which Charles II returned to
England at the Restoration. In hon:cr
of this she was renamed the ‘“Royal
Charles.” She was fitted with a new
figurehead, which is now in the museum
at Amsterdam, the ship having been
captured by the Dutch when they came
up the Medway. Furtenbach in his
“Architectura Navalis,” published a few
years earlier, gives an engraving of a very
peculiar figurehead which terminated the
beakhead of a Turkish pirate prigantine
of a class known as caramunzels. It is
probably intended to represent a drag-
(Continued on page 102.)
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