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BIRDS OF PABSAGE.
BY B, 8. BOWDISH.

It is a far cry from the day when Aristotle pro-
pounded the doctrine that birds hibernate like wood-
chucks, to the present time, yet much of the mystery
which that early naturalist sought to dispel still lin-
gers about the wonderful phenomena of migratory
movement.

Only in birds (unless we except fishes) is true mi-
gration instinct found. Erratic, semi-migratory move-
ments of insects take place; scarcity of food or some
other strongly compelling cause induces, from time
to time, a semblance of migration among some of the
mammals, but only the winged and feathered inhabi-
tants of the globe exhibit a seasonal rhythmic swing
from' south to north and wice versa.

Our modern knowledge embraces much data respect-
ing the actual migratory movement, its date of com-
mencement, duration, and termination; the termini
of the journey, the route followed, and the manner in
which the traveling is performed. We have accumulat-
ed a great mass of statistics concerning the time in
spring and fall when certain feathered wanderers may
be reasonably expected to appear at a given point
along their route. We know that the method of per-
forming these journeys varies much between species,
as in_length of flight that takes them from winter to
summer homes and return, whether they fly almost
continuously or by short, leisurely stages; whether
flights are mostly by day or night or both; the route
followed, and whether this is changed by varying
weather or other conditions. We also know that cer-
tain species perform their flight to their northern sum-
mer homes along one route, and return to their south-
ern winter homes by a widely different course. It is
well established that some species flock and fly almost
entirely by themselves, that others are found widely
scattered among flocks of other species, that in still
other cases two or three species may almost certainly
be found flocked together, while in some instances the
flight is performed more in an individual and strag-
gling manner. It is a fact well known to many gunners
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winter, while in the wonderful breeding grounds along
the coast of North Carolina, their numbers seem only
to be limited by the persecution of the gunners. The
northward journey of the members of this division,
it is true, is for the most part, extended well into the
Arctic or sub-Arctic regions, but this is largely a mat-
ter of necessity, to secure sufficient areas of suitable
nature where they may breed in peace. Where birds
of this division are not harrassed in late winter and
spring by shooting, it has been found that they often
remain in considerable numbers to breed, much fur-
ther south than the usually ascribed southern limit of
summer residence.

On the other hand, the migratory movement of the
second division mentioned is one of the most extreme
known. Such birds as the golden plover, black-bellied
plover, buff-breasted sandpiper, and others of their
kind are startling examples of the most wonderful mi-
gration flights. The golden plover, breeding within
the Arctic Circle, often extends its quarters as far
south as Patagonia. Of necessity the breeding season
is short, but nearly six months is spent in winter
homes. About four months of the year is spent in
their spring and fall journeys, which are sometimes
as much as 3,000 miles in length. In spring they
travel northward wvia the Mississippi Valley, but in
fall they go south by the way of Labrador and Nova
Scotia, from the latter point launching out to sea, and
in favorable weather often making a trip of 2,400
miles to South America without a known stop. There
seems good reason to believe that this avoiding of our
coast has increased in frequency since the shooting of
the birds by the barrelful so reduced their numbers,
and endangered a coastwise journey overmuch.

The black-bellied plover breeds equally far north
and, on this hemisphere, winters in the West Indies,
Brazil, and Colombia. The buff-breasted sandpiper
summers as far north as the Arctic coast and winters
south of Uruguay and Peru. Migratory movement in
all such birds has been undoubtedly affected by chang-
ed coastal conditions and excessive shooting.

The third division represents birds that are practi-

The downy woodpecker at home ;
a non-migratory
bird.

that the course and manner of certain species of migrat-
ing birds has been changed materially within recent
years, perhaps permanently, and that temporary changes
of this character constantly occur, due to easily recog-
nized causes. That class of birds whose life cycle is,
perhaps, best known is naturally the one which in-
cludes those classed as game birds. Notably, as re-

gards migration, these birds fall readily into three -

divisions: the water fowl, including ducks, geese, and
swans; the Limicol® or shore
birds, principally the sandpipers

The nest of the Florida gullinule built for years in the same
site, even after the marsh has become the center

of a hustling city section.

cally unaffected by migratory instinct. The bob-white
and ruffed grouse are permanent residents where
found, till adverse circumstances force them to leave,
or extermination removes them frdin a locality.

The most fundamental factor in migration, the
cause, remains practically unknown so far as birds in
general are concerned. The formerly attributed cause,
and the one which still figures largely in the popular
mind, and seeking of a comparatively equitable climate

The osprey’s nest to which the birds return year
after year.

by birds in their journeyings north and south, has
long been abandoned by the ornithologist. The ques-
tion of food supply only offers partial solution. This
is true of other tentative causes advanced. It seems
probable that a number of causes in a great variety
of combination contribute.

In the study of migration, one fact seems to be
unmistakably established, namely, the existence of an
extinct that enables birds in flocks or individually, to
perform migratory flights of great length, and to re-
turn with great precision to the breeding spot of the
previous year. Thus we find birds that breed gre-
gariously, as gulls, terns, herons, and others, yearly
returning to the same island,. strip of beach, marsh,
or swamp in a colony, and about the same time each
year. In the same way our common birds that are
more or less solitary in their nesting habits return in
many instances to the same spot, year after year. The
bridge girder, the beam in the cow-shed, or the mold-
ing on the porch pillar that has this year held a
pheebe’s nest, will, ten to one, hold such a nest next
year. It is not exceptional to note on the limb of a
village shade tree the occupied nest of the Baltimore
oriole, the weathered last year’s nest, and the battered
remains of the mest of two years ago. A last year’s
nest of the vireo is often a good clue to the imme-
diate whereabouts of an occupied nest. Robins’ nests
are not infrequently built on the remains of the domi-
cile of the year before. A hawk’s nest is often used
for many years in succession, and this is particularly
the case with the fish hawk or osprey, whose nests,
thus added to year by year, often become very bulky,
with the underpart or foundation a crumbling mass of
age-decayed matter. Woodpeckers, who seldom use the
same nest twice, often have two or more excavations
in the same stub, the nesting cavities of successive
years.

All this evidence of a return of individual birds to
a given locality is, of course, not absolutely conclusive.
It is seldom possible to adduce such conclusive evi-
dence. The reasonable conclusion, however, must be

that the weight of evidence is in favor of the theory
(Continued on page 340.)

and plovers; the gallinaceous
birds such as the bob-white or
quail and the ruffed grouse or
partridge.

The southward fall migration
of the first-mentioned division
may, perhaps, be readily ascrib-
ed to search for wide and rich
feeding areas, where open water
is assured; the northern flight
to a similar seeking of ample
breeding °"grounds. While the
southward flight is in some few
instances continued as far as the
‘West Indies and South America,
in the main the movement is
only sufficient and in general
seems to conform to the cause
assigned. In suitable localities

on the New England coast and
along Long Island we find an
abundant representation of this
division braving the rigors of

- The hooded warbler and her home, close to last
year’s abode.

BIRD MIGRATION.

When the royal terns make their annual return to their

island home.
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and connected by compound- positive

clutches at both crank and main shafts,

are fitted on the forecastle head for work-
ing the anchors.

The steam steering is of the Caldwell
combined steam and hand type, with con-
trol shafting to the steering standard on
the navigating bridge, and is placed in
the engine-room casing. Hastie’s hand-
screw steering is fitted aft immediately
over the rudder head, for use in case the
steam gear breaks down. On the star-
board side a motor launch is carried un-
der Welin bow davits, ready for imme-
diate use for taking soundings or making
observations.

- -
SOME CURIOSITIES OF INVENTION,
(Concluded from page 332.)
by cork bulwarks b. We wonder if the
inventor really believesS in the efficacy” of
the hand-operated screw propeller which
he has provided.

The Society for the Prevention of Cru-
elty to Animals would undoubtedly in-
terest itself in restraining the inventor
who devised the arrangement here shown
to enable a dog or cat to run a sewing
machine. We once heard of a man who
patented a contrivance for driving a cof-
fee mill by means of a bicycle, so that
by the simple contrivance of riding a
bicycle it was possible to obtain not only
a certain amount of exhilarating exercise,
but also to provide enough ground coffee
for breakfast. This patentee surely out-
does him. The dog is made to rotate a
central shaft carrying a large gear wheel
which meshes with a small bevel gear
carried on the sewing machine driving
wheel. 1t seems to us that after the dog
had sewed one shirt he would be too dizzy
to do much more; or perhaps when that
occurs, the central shaft is to be driven
in the opposite direction.

A grain of common sense is to be
found in the trunk that becomes its own
luggage trolley, for it must be confessed
that the ordinary trunk when full is not
the easiest thing in the world to handle.
The inventor has provided a single wheel
and a folding lever handle which serves
the purpose of pushing the wheeled
trunk along. He evidently was not con-
cerned much with the problem of the
amount of space consumed by the wheels
and the handle when folded within the
trunk.

The handle shown for carrying parcels
used in carriages has been employed in
European railways. The device consists
simply of two straps and a rest board,
with the whole easily detachable. Straps
serve the purpose of binding the rest
board and walking sticks.and umbrellas
together.

A boat driven by windmills is cer-
tainly a mechanical curiosity. Just why
this complicated arrangement of bevel
gears connecting the propeller shaft with
the vertical windmill shaft should be
better than canvas transcends our imagi-
nation.

There is a touch of the Yankee in the
fishing device, the last of the inventions
illustrated. Evidently the inventor was
accustomed to fishing in streams where
bites were few and far between, and
where patience was ill rewarded. He has
contrived a fishing pole with a swinging
arm carrying a clapper which is made
to ring a bell as soon as a fish bites and
swings the arm down.
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.BIRDS OF PASSAGE.
(Continued from page 335.)
of the return of the same individuals.
Some wonderful European records of the
return of a species to a given nesting
site are given by the late Prof. Alfred
Newton. A common falcon, Falco pere-
grinus, a cosmopolitan bird commonly
known as the duck hawk, in this country,
had its eyrie at one point in Finland for
110 years; that is to say, there was at
this same point an occupied nest of this
species from 1736 to 1855. At Oxbridge,
in one or the other of two earthen bottles
placed for their use, a pair of blue tit-
mice had their nest every year, with two
(Concluded on page 342.)
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write (LJOIA' E. G. Lubke, 852 Clayton Street, San Fran-
cisco, Cal.

Inquiry No. S990.-For information regarding
sboes not made of leather but similar to the same and
are as durable.

OUTRIGHT SALEORON ROYALTY.-U.S. Patent
No. 925,627, Canadian Patent No. 118,362. An apparatus
for producing uniform fluid pressure for engines. A
great saving in expemse. or further information
write Elmer Engebretson, Devils Lake, North Dakota.

Inguiry No. 8996.-Wanted addresses of manu-
facturers of mackinery for working orange wood mani-
cure sticks.

FOR SALE.

FOR SALE CHEAP.—One Potter trestle trench
machine; one surface Petter trench machine; two
Lambert 20 H. P. hoisting enginesy one Buffalo con-
crete mixer; one centrifugal pump; one Edison band
pump: one steam pump; a Jot of screw jacks and
braces: steel sheet piling 10 feet by 7 inches for 180
feet complece sewer and all tools necessary tor sewer
work. Address Rich Constrnction Co.. Missouri
Trust Buiiding, St. Louis, Mo.

Inquiry No. 9001.—For the address ot progressive
manufacturers of friit jars.

FORSALE.— n%lne lathe, swings 93 in., takes 25in.
between centers. Cowplete with full set change gears
to cut all size tbreads, 3to 40in. Price only $3.50. Ad-
dress L. F. Grammes & Sons, Allentown, Pa.

Inquiry Neo. 9010.—Wanted to buy a ‘‘ Rector
Help-a-Phone.””

TYPEWRITERS.

REMINGTON $18.75—One machiue only innew locali-
ties to secure desirable agent. Special agents’ prices
supplied on all makes ot typewriters. 3 ribbons $1 00.
Standard Typewriter Exchange, 23 Park Row, NewYork.

1nquiry No. 9012.—Wanted to buy papier mache
boxes in the skape of water melons, colored to resem-
ble melons, etc.

MISCELLANEOUS.

HAIR GROWS when our Vacuum Cap is used a few
minutes daily. S8ent on 60 days’ free trialat our expense.
No drugs or electricity. Stops falling bair. Cures
dandruff. Posral brings fllnstrated booklet. Modern
Vacuum Cap Co., 5 Barclay Block, Denver, Colo.

Inquiry No. 9014.—For manufacturers of ma-
chinery, supplies, etc., to equip a swall plant for the
manufacture of iridium-tipped gold nib making for
fountain pens.

W ANTED.—Apparatus and films for moving picture
show: also phonographio attachment for mov1n§ ic-
turesand illustrated song 3. Address Frank H. Goulette,
P. 0. Box 225, Manila, P. 1.

LISTS OF MANUFACTURERS.

COMPLETE LISTS of manufacturers in all }Jines sup-
plied at short notice at moderate rates. Small and
special 118ts compiled to crder at various prices. Es-
timates should be obtained in advance.  Address
Munp & Co., Inc., List Department. Box 773, New York.

Inquiry No. 9016.—Wanted, macbinery necessary
for an installation of a plant for refiuing salt by a
mudification of the Bessemer process.

A _LIST OF 1,500 mmng and consulting engineers on
cards. A _very valuable list for circularizicg, ctc
Price $15.00. Address Munu & Co., Irec., List Depart-
ment, Box773, New York.

Inquiry No. 9018.— Wanted the address of parties
tx’nt;mufacmrinz gold-plated pens for use in cheap foun-
ain pens.

Inquiry No. 90'22.—-Wanted. to buy a light, small
motor. not exceeding three pounds in weight, inciudmg
every thing in going order.

Inquiry Ne. 9023.—Wanted, to buy silk machines
from re-reeling, twisting, doubling, to the final process
of making it into clothes.

Inquiry No. 9025.—Wanted, address of rabber
manufacturers in Germany.

Inquiry Neo. 9026.—Wanted, address of parties
who make ‘‘invar® or other metals having a low co-
eeient of expansion.

Inquiry No.9028.— Wanted, to buy a washing

machine that isTun by a coil spring motor.

Scientific American

. Ingquiry No. 9029. —Wanted, catalogues and all
information on machinery for braiding straw in manu-
facturing straw hats.

Inquiry No. 9030.—Wanted, the address of firms
manufacturing & wood fiber bottle and case made from
same material.

Inauiry No. 9032.—Wanted, the address of parties
who supply carriage and wagon makers with white g m
wood blocks for making hubs for vebicle wheel .

Inquiry No. 9034.—For manufacturers of machine
ery that could reduce stumps to kindling woogd.

Inquiry N o. 9035.—Wanted, manufacturers to make
111) m(lamllic case somewhat similar to the “Tbermos’
ottle.

Inquiry No. 9036.—Wanted, the address of the
manufacturers of “ Cycle Ball Bearing Suspenders.”

Inquiry No. 9037.—Wanted, the address of the
party who manufactures “ Bakelite.”

Inquiry No. 903S.—Wanted, the address of tbe
Cbipman Electrie Puritying Co.

Inquiry No. 9039.—Wanted, machinery for the
manufacture of salted peanuts. i

Inquiry No. 9040.—Wanted, machinery necessary
in the manufacture of tooth picks.

Inquiry No. 9041. - Wanted. parties to manufac-
tutl’-e asmall wooden arrow for use in connection with
a toy.

(Concluded from page 340.)
exceptions, from 1779 or 1785 to 1873, or
a total of 88 to 94 years. While it might
be possible that by coincidence the indi-
viduality of this continuous tenantry
would continually vary, yet it is hardly
possible that it was other than a case of
a family castle handed down to posterity.

A fact which is incidentally brought
out by these observations on the return
of birds to a given locality, is the appar-
ently passionate fondness for a given
nesting site, regardless of changing con-
ditions in connection with it. In illus-
tration of this the author just quoted
cites the case of a stone-curlew, Fdicne-
mus crepitans, a bird frequenting open
places almost exclusively. For many
years a pair of these birds had a nest at
a certain spot near Elwedon, Suffolk,
England, and during this period the en-
vironment underwent a complete change,
from a barren rabbit warren to a flourish-
ing plantation, in the center of which the
nest continued to be occupied. An even
more remarkable example of fondness for
a certain spot, regardless of change of
conditions, was brought to the attention
of the present writer several years ago.
A portion of Long Island City, within
the greater city of New York, was being
built up on filled-in marsh. During the
fall and winter a plot of ground was
filled-in and a house built thereon. The
following spring a Florida gallinule, Gall-
inula galeata, was repeatedly observed
wandering disconsolately back and forth
across the dooryard, seeking the site of
last year’s nest, though all about were
patches of virgin marsh.

It seems quite possible that this fond-
ness for a breeding home, once estab-
lished, may be an important factor in
the causes of migration.

Here, then are some of the facts that
command attention, in the results of the
data that has been accumulated regard-
ing migration; the impulse to migrate,
for which we have no adequate and de-
monstrable explanation; the stability to
steer a course with such remarkable ac-
curacy over areas where landmarks are
wanting, and in the night and storm
when they are obliterated, demonstrating
a most highly developed sense of direc-
tion, which is but imperfectly present in
the wildest races of mankind, and usually
almost or entirely wanting in civilized
man; the adoption of certain well-defined
migration routes, both in the Western
and Eastern hemispheres, which may be
varied from spring to fall, or become
changed by untoward conditions; the
existence of this migratory instinct in
varying intensity, which coupled with
conditions of food supply and breeding
sites induces in some species immensely
extended journeys, from which there is
every gradation to the species which are
apparently immune to the promptings of
this instinct. In connection with this
last fact it should be borne in mind that
the fact of a species being found in a
given locality throughout the year doess
not necessarily imply that the individualst|
of that species are not migratory. The
individuals found in a locality in winter
may have summered further north, and
coming to that locality in fall, overlappedl
the departing summer birds, so that at
no time individuals of the species were
wanting, though not at all times the same
individuals.

Novemzer 6, 1909.

80-DAY
CRUISE TO
THE ORIENT

By Twin-Screw S.S.

ing conducted pleasure cruises
twenty years.

HAMBURG-AMERICAN

Boston Phila. Chicago St. Louis

CINCINNATI (17,000 tons)

FROM NEW YORK, JANUARY 29th, 1910
COST $325.00 upward, Including Landing and Embarking Expenses

This cruise afferds a splendid opportunity to
visit the Orient under the best conditions that
can possibly be offered by a company thor-
oughly experienced in the cruising field, hav-

Write for information, itinerary, etc.

41-45 BROADWAY, NEW YORK

for the past

LINE

San Francisco

TORREY

STROPS _

[ This Side Sharpens
a Razor

It isn’t possible to keepa
razor blade in goed condi-
tion without occasional
stropping.

Any man can learn,
in & few moments,
to ‘‘edge’” a Torrey
Razor on a Torrey
8trop. After that
shaving is an
easy matter.

Thkis
Side
Finishes
the Edge

Let us send
you our FREE
atalogue—it’s
full of valuable hints
and suggestions for
men who shave.
If you have shaving
difficulties, we'll help
you cure them. No
trouble, no cost—just
drop us a line and we're
at yourservice. :
Torrey Stropa are sold for
50c., 75c., $1.00, $1.50, $2.00
and $2.60. Postp:id if not at
your dealer’s.

Torrey’s QlI=Edge Dressing
eeps & strop soit and pliable,
15c.  Postpaid if not at your
dealer’s.

Ask forTorrey S8tropaand

Razora "rite for free catu-

logne contalning valuable intorma-
tlon for men who rhave,

J. R.TORREY & CO.

Dept. G
WORCHESTER, MASS. |

- IN THE UNAITED BTATES
For one-half to two-thirds less
(§ than the cost of new machines we sell slightly
used typewriters thoroughly rebuilt and
guaranteed good ark new. Write for
{1 catalog of bargsin prices. Surprisiug values
in Smith Premiers, Remingtons and Fay
Sholes. We ship machines for approval to
auny pofot in the United States and rent

machines anywhere,

ROCKWELL-BARNES CO., 420 Baldwin Bldg., Chieago

A Home-l1lade 100-Mile
Wireless Telegraph Set

Read SCIENTIFIC AMERICAN SUPPLEMENT 1605fora
thorough, clear description,by A. Frederick Colling, of
the construction «f a100-mile wireless telegraph outfit
Numerous adequate diagrams accompany the text.
Price 10 cents by mail. Order frum your newsdealer or
from

MUNN & CO.s Inc., 361 Broadway, NewYork

LOWEST
PRICES ON

LIQUID PISTOL

Will stop the mnwst vielous dog (or
man) withont permanent injury. Per-
tectly safe to curry without danger of
leakage. Fires and recharges by pulling
from any Liquid. No cartridges requi D&
one loading, All dealers, or by mail, 38c. Rubber-covered Holster, 10e.
With Pistol, 35¢. Money-order or U. S, stamps. No coins.

PARKER, STEARNS & C0., 298 Sheffiold Avenue, Brooklyn, N. Y.

HOW TO MAKE AN ELECTRICAL
Furnace for Amateur’s [Jse.—The utilization of 110 volt
electric circuits for small furnace work. By N. Monroe
Hopkins. This valuable article is accompanied by de-
tailed working drawings on a large scale,and the fur-
nace can be m:ide by any amateur wbo is versed in the
use of tools. This article is contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents.
For sale by MUNY & Co., Ine., 31 Broadway, New York

the trigger. Loads
« _Over six shots in

City, ar by any bookseller o’ newsdealer.

HARDERFOLD
HYGIENIC
UNDERWEAR

Inter-Air-Space System

Is two.fold throughout, affording
protection against the vicissitndes
o' our variable climate to

Invalids Athletes
Professional Men
Merchants Accountants

And all occupations in life, mdoor
or out

Over 1,100 Physicians

have united in testifving to the san
itury exvellence of the HARDERFOL®
system of underclothing.

HARDERFOLD FABRIC CO.
163 River Street, TROV, N.Y.
Send for Catalogue

THE "BEST LIGHT

SUPERIOR TO . TWO CENTS
ELECTRI(IT\‘ A WEER

When

’:‘t-i.bs

are tired
emoke grease, dird,
and odor our ordinary

» O ¥

lighs, get the light that is brighter than elec-
tricity or acetyleme, and makesand burnsits own
gas. There Is enly one. It'sthe “BEST." Ii's
much cheaper than kerosene. It's made in over
100 beautiful styles. It's an ornament to any home,

snd every lamp Is warranted. Just drop us &
W postal today and get our eatalog and prices.
Agente wanted Everywhers, BHig money in i%
for yon $o either use or sell our lamps.

THE BEST LICHT CO.,
87 E. 5th S1, Canton, 0.

Owners of Original
Fatents,

ent Wood Working Machinery

Hetter than some that niay be offered
you at a higher price
Band Saws, Snw Tables,
Jointers, Shapers, Ror-
ers, fyving Saws, Disk
Grinders, Planers,
Planer and Matcher,
Band Saw Rlades.
Send today for free
catalog.

The Crescent Mach. Co.
Leetonta, Ohio, U. B. A.

Cresc

.
280 Main Street,

MARSTON’S

Patent Hand Foot & Power
Circular & Band Saw

. Send for Catalogue

J.M. MARSTON & CO.
247 Rugeles St., BOSTON, MASS,

Power Circulsr Saw

JAGER Marine
4-Cycle Engines

Skillfully designed and wel
bult. Single lever control, com-
bining automatic carburettor
with spark advance. Develops
wide speed range and reiiability
under most trying conditions
Sizes3to 60 h. p. Send for catalog,

CHAS. ). JAGER CO.
281 Franklin, cor. Batterymarch St
Boston, Mass.

'l HORSE POWER COMPLETE
1.¢ & 4 Cylinders, 310 sUH. P,
Price—$60 and vpwards. Write for color catalog to ay—with
beautiful color print of yacht Grayling—fastest motor boat of
its length and beam in the world—most complete marine
catalog ever published. Gray Motor Co. 11 Leib St , Detroit, Mich,

MOTORCYCLE

Wehave the largest line of New and Used
Cycles, Parts and Supplies in the
country, at_ the lowest prices.
Eviry machine guarauteed. We
are the largest and only exclusive
Motoreycle House in the world,
Send for our catalogue. Repairs
a specialty,

R. GEER CO., 851 McLaran Ave,, ST. LOUIS, MO.

Schools and Colleges

HARRY

A ]

Through the medium of tools and machinery. Our students
learn by doing the work under the guidance of skilled in-
structors, in the largest and best equipped Electrical School
in the U. ‘Write or call for Prospectus.

NEW YOKRK ELECTRICAL ECMOOL
27 West 1Tth Street New York City

Learn Watchmaking

We teach it tboroughly in us wavny months as it
formeriy took vears. IJoes away with tedious appret=
ticeship. Money earned while studying. Positions se-
cured. Easy terms. Send for cataleg.

AT. LOU18 WATCIHIMAKING BCYHOOL, 8t. Louls, Moe

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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