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MAKING THE EYE OF SCIENCE.
BY C. H. CLAWDY,
Ask a man in the street what a lens is, he will
probably answer: “A piece of glass.” A lens is, in-
deed, usually a piece of glass, unless it is made of

several pieces. So is a
house several pieces of
wood, a locomotive many
pieces of steel, and a
watch a collection of
wheels and springs. But
the house, the locomotive,
or even the watch does
not require more exquisite
care than the making of a
lens. The mechanical
error in architectural
work may be measured in
fractions of a foot, in
locomotives in fractions of
fractions of an inch, in
watches in fractions of a
millimeter. In lenses it
is measurable in microns,
and a micron is the thou-
sandth part of the thou-
sandth part of a meter.
The lens for microscopes,
the lens for telescopes,
the lens for cameras, for
spectroscopes, for ’scopes
with all sorts of prefixes,
each carries its own spe-
cial standard, highest of
all in microscopes, in
cameras, and in telescopes.
Telescopic lenses, with
their large size and huge
cost, are more or less fa-
miliar to the reading pub-
lic, but comparatively
little is known of the mak-
ing of the eye of the magic
tube which shows what
the human eye cannot see,
and the eye to that other
equally magic tool of sci-
ence, as well as plaything
of us all, which limns, in
a fraction of a second, a
picture more perfect than
the most expert artist
could draw in a lifetime.
The first step in mak-
ing any Kkind of lemns is
‘the procuring of the glass.
Optical glasses of the
newer kinds cannot be
made anywhere and every-
where. Practically all of
it is made in Jena, Ger-
many. To the crown and
flint glass of the earlier
opticians, science has add-
ed a large number of new
and different kinds which
have in themselves, with-

out curvature, many different properties, different re-
fractive indices, and, extremely important, different
dispersive abilities. A lens not only refracts or bends
light rays in a certain degree, depending on both
curvature of surface and composition of material, but
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it disperses color, separates the spectrum, or refracts
different colors of light differently, in a manner de-
pendent largely on its chemical constitution.

In making a microscope objective, or a telescopic
lens, or the lenses for cameras, it is the great aim of

Elements of a one-twelfth inch microscopic Glasses which are used for. testing an anastigmat -
objective (enlarged). lens.

In the picture on the left the lamedances as the lens is revolved and is stationary in the picture to the right. Observe the untrimmed
edges in one and the trimmed edges in the other picture.

How the elements of an anastigmat are centered.
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Photographs of a test chart made by a good and a
poor photographic lens.

Using the test glass on an element of an
anastigmat lens,

the optician to eliminate color fringes about the im-
ages formed, because they interfere seriously with the
accuracy of observations or the perfection of pictures.

The proper glass obtained and the curvatures de-
termined, the next step is grinding. But it should be
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understood that neither the fine photographic lens,
usually termed an “anastigmat,” because free (over a
certain area of image) from the aberration of astig-
matism and its kindred ills, or the wonderfully tiny
microscopic objeetives, are made of one piece of glass.

The mathematician who
calculates the lens puts
curve against curve, glass
against glass, refraction
against refraction, disper-
sion against dispersion,
until one corrected ele-
ment baiances the under-
corrections of another.
It would be simple enough
if the making of a lens
were merely the simple
grinding of one piece of
glass on both sides. It is
the grinding of many
glasses to form omne lens,
and making them fit both
conditions and each other,
that taxes both the man
and his methods. All
lenses, both photographic
and microscopic, are
ground by hand. The glass
is cemented to a tool called
a “block,” and pressed
with an abrasive and wa-
ter into a revolving metal
shell of proper curvature.
The shell revolves, and the
block revolves, the grinder
constantly changing the
angle of the block, so that
all parts of the glass are
ground evenly. Necessa-
rily, all such lenses are
ground on the section of a
sphere. They are ground
three times — “rough,”
“second,” and “fine” zrind-
ings they are called—be-
fore being polished with
rouge and time and care
until the last faint abra-
sive mark is taken out,
and nothing but the high
‘“black” polish of the per-
fect lens remains.

If the glass is to be a
component of a fine photo-
graphic lens, it has now
to undergo an ordeal. Two
blocks of perfectly homo-
geneous optical glass have
been formed to the shape
of the lens element and
curve to be tefted. Every
possible care has been
taken in the making of
these test glasses, and op-
tical, refractive tests, far
more delicate than. any
measuring engine test

could possibly be, have shown them to be as absolutely

perfect examples of the desired curvatures as science

and art can make. So that if the element tested ex-

actly and perfectly fits this test glass, it is, obviously,
(Continued on page 431.)

Grinding photographic lenses by hand.
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Room for testing photographic objectives.
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different' parts of :? coil, ‘since' such formulas Legal Notices 66 ” x;:‘:“.ud SOME NEW AMERICAN AEROPLANES.
have proved a very poor reliance when ap- Ty ar Screw Cuiting (Concluded from page /,21‘)

plied to an actual case. Slight differences in
quality of material and sizes, or in thickness
of insulation may lead one astray in the rigid
application of a formula. Mr. Collins bhas
taken up each part of an induction coil by
itself and has discussed its size, construction,
and adaptation to the otber parts in a most
complete and satisfactory manner. The best
proportions are given for a series of coils giv-
ing a spark of twelve inches and under.
Higher than this it is not necessary to go,
since one requiring more energy than can be
converted by a coil giving a spark twelve
inches long will use a transformer and not
an induction coil. The different uses of a coil
are also considered and such variations as
are necessary to adapt a coil to Roentgen-
ray or wireless telegraph work are given. Of
course these differences are principally in the
secondary winding, where will be found in sepa-
rate columns the data for these two services.
This is a very important advantage of this
book over other books recently published upon
this subject. One cannot but notice the care
with which small details are worked out. The
numerous cuts show every separate piece in
fullness and completeness. The volume con-
tains 160 illustrations, while a single illustra-
tion may contain as many as 21 cuts as
does the one on page 101, illustrating the
construction of an interrupter. The data fur-
nished in the form of tables are quite as full.
Of tables there are 122, containing the "sizes
and dimensions of every detail of every part
of an induction coil, and also the prices of
every kind of material to enter into it. It is
difficult to see how any one with the slightest
skill in the use of tools can fail to build a
good coil under the guidance this book af-
fords. We believe it will displace all other
books upon this subject.

THE MANUAL OF STATISTICS. Stock Ex-
change Handbook. New York: The
Manual of Statistics Company, 1909.
12mo.; 1194 pp. Price, $5.

The thirty-first annual issue dcals with rail-
road securities, industrial securities, govern-
ment securities, stock exchange quotations,
mining, grain, provisions, cotton, money, bank
and trust companies. It is admirably printed
and the maps are clear and numerous. The
information conveyed is of exactly the nature
which is of almost daily request in offices
where financial matters are of any moment.
{t should be on the desk of every railway and
bank official.

THE BANRING AND CURRENCY PROBLEM IN
THE UNITED STATES. By Victor Mora-
wetz. New York: North American
Review Publishing Company. 12mo.

The author of this book, Mr. Victor Mora-
wetz, is an authority on corporations and
ifinance. His book is chiefly concermed with
solving the problem of currency shortage,
which seems to confront this country at re-
curring periods. He advances a plan for co-
operation hetween the banks and the Treas-
ury, which includes a note redemption fund
to be elastic, regulating the uncovered volume
of notes outstanding, and thus giving stability
to financial institutions generally.

THE NEw BuIiLping EstmmaTOoR. A Prac-
tical Guide to Estimating the Cost
of Labor and Maferial in Building
Construction, from Excavation to
Finish, with Various Practical Ex-
amples of Work presented in Detail,
and with Labor Figured Chiefly in
Hours and Quantities. A Handbook
for Architects, Builders, Contractors,
Appraisers, Engineers, Superintend-
ents, and Draftsmen. By William
Arthur, Box 482, Omaha, Neb. New
York: Published by David Williams
Company.

Probably no task requires nicer judgment
on the part of the engineer or architect than
the estimation of building costs. }or this
reason any book which will materially help
bim in solving the peculiar problems which are
presented to him must bc welcomed. Mr.
Arthur in bhis previous edition has demon-
strated the fact that he is certainly compe-

tent to guide the estimating engincer and.

architect. ‘I'he new edition of his book hrings
the prices up to date and incorporates much
new tabulated matter.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
May 25, 1909,

AND EACH BEARING THAT DATE
[See note at end of list about copies of these patents.]

Abd(}mnéal ;upporter and truss. combined, J.

............................... 922,859
Accounting and tagging system. R. Crane... 922.672
Acid, anhydnd of acyl salieylle, I°. Hof
§ 41 -1 WSROI 0 0.0 0 0 00 6 oS 0T o b GO0 oM, G 922,766
Acid derlvatlve and making the same,
salicylic, Ach & Sutter................. 922,995
Acoustic apparatus and method, mecbani-
cally actuated, M. R. Hutchison........ 923.048
Adding machine, W. H. Pike. Jr........... 922,627
Adding machine line and column gage, J.
GrEVincent wop . . cerErEE-EEe s - - ol L -7 3 922,547
Advertising apparatus, electric, G. Bandieri 922,836
Aerial machine, J. J. Rekar................ 922.952
Aeroplane; \Jf BROLISH. copw ... . 9. S iws, [ e 923,075
Agricultural implements, soﬂ working at-
tachment for. B. . Luke.............. 923.057
Air bralce pipe coupling. J. E. Brodie....... 923,112
Air compressor, automatic, J. Gruninger.... 922,694

ventions,
registered.
Patents secured.

Federal and State jurisdictiona.

communications are strictly confidential.

request.

it was established over sixLy years ago.

Branch Office, 625 F St,,

PATENTS

INVENTORS are iuvited to communicate with
Munn & Co., 361 Broadway, New York. or
6235 F Street, Washington, D. C., in regard
to securing valid patent protection for their ine
Trade-Marks and Copyrights
Design Patents and Foreign

We undertake all Patent, Trade=}Mark and
| Copyright Practice, both before the Patent
Office and the Courts. and we have special facili-
ties for handling Infringemnent and other suits in

A Free Opinion as to the probable patenta-
bility of an invention will be readily given to auny
inventor furnishing us with a model or sketch and
a brief description of the device in question. All

Hand-Book on Patents will be sent free on

Every patentsecured throngh us receives
special notice in the Scientific American,

Ours is the Oldest agency for securing patents;

MUNN & CO., 36! Broadway, New York
Washington, D. C,

Our

Air he’\tm% and dlschargmg device, electric,
iebert

Air in subways, apparatus fer purifying, J.

Ring

Airship, S. D. Wheeter..
Alarm system, L. Giese...
Alcohol, utilization of maize ears for the
production of, F. L. Stewart...........
Alkali metals and making same, suspension
of carbon in, B. Weintraub.............
Alluvial deposits, recovering values from, O.
(O}KG5 o) o o s e 0a 08 000s Tt o o 9B 00E08 6085
Amusement apparatus, A. Pitzer.
Anchor, land, I*. Lucas.........
Animal holder, T. L. Cardwell....
Anode element, Gilchrist & Rice.
Anvils, manufacture of, .J. Hay.....
Ash pan cleaner, J. E. McRoberts. .
Atmospheric engine, Speirs & Holm
Automobiles and other vehicles, spindle joint

922,531

. 922,883

923,088
922,645
923,116

. 923086

Lo - A YEUS, . ool e tiole ol e - (oo i 922,939
Automobiles, gear transmission mechanism

for, B. J. Gulick....cove-ivenrnencnanne 923,044
Automobiles, etc., motive power for, E. S.

[0 REOEREL o BN R o SEAEs 922,489
Automoblles. torsion tube support for rear

axle housings of, E. J. Gulick.......... 923,045
Awning arm, self-adjusting folding, G. Bap-

AT i BB 000 98 o oS00 o ChG CIEs o HD SESEEA 922,837

Awning roller support, .T O. Nodland....... 922,501
Axle for vehicles, cast metal, C. G. Ltte... 922,684
Bag holder, L. Pedersen...........covuveeen 922,624
Bail ear, S. Tevander.......... . 922,971
Balancing device, J. G. Callan 922,561
Ball. See Golf ball.
Ball goal, basket, M. B. Reach............. 922,630
Band cutter and feeder, M. Carlson......... 922,668
Band cutter and feeder, E. L. Hopkins..... 922,902
Banjo, N. J. Koontz....ovoveveiennonn. . 922,704
Bank, A. I. Zeiger.. ..coiuiiiiineeiannanans 922,834
Bar lengthening machine, F. H. Richards... 922,512
Barrette, W. S. Bechtold................... 922,838
Bath cocks, supply pipe connection for, J.

H: ‘Glauber™ ™. . . ... . . . . . - 0 BE- - FTE 922,471
Battery element support. C. B. Schoenmehl. 922,731
Beam truss, J. S. Gourlay.........covcuuunn 922,885
Bearing, antifriction, J. E. Downer......... 922,864
Bearing for vertical shaft turbo-generators,

middle, O. Junggren.................... 922.593
Bedstead rail hanger, I’. Jensen .. 922,771
Beet fiume cover, J €ees...... . 922,920

Bendmg machme, K J McGill.
Berry box, S Ashmun......
Binder frame, F Grimme. . .
Bit gage, W. J. Parsons....c...oeceevee-vee
Blind and screen, combined, L. H. Lempert.
Blind, window, G. P. Mitchell..............
Boat salvage device, G. Salles..............
Bobbin clutching means for rotatable spin-
dles, G. W. Knight
Book clasp, A. Conley
Bottle filling machine, B. Gallagher....
Bottle, non-refiliable. C. A. Anderson
Bottle stopper, G. Kirkegaard
Bottle washer arm and brush, C. K. Volck-
enin
Bottle washing brush stem,
ening
Bottle, means for extracting the contents of,
A. FALMEeT. e« . ccrvoesnvocnnacancssns

Box, C. Fassnacht.
Box, C. E Boberg ..........
Box lid holder, H. W. ‘Morrow
Box lid, service, Mueller & Schuermann..
Boxes, appamtus for forming cement, T. H
Williams
Bracelet, A. H. BliSS.....cciivnniniinnenn.
Bridge or arch of concrete or other analo-
gous materials, D. B. Luten............
Brush, R. Porter.............c...c...
Brush, milk can, J. P. Clavkson.....
Buckle, cotton tie. W. [. Grisham....
Buckle, harness, H. Nielsen
Building block, R. E. Keagle..........
Bullet and projectile. E. Spencer..
Burial casket, T. Sosnowski. .
Bushing coolel bung. T. B. Schlmpﬂ‘
Cabinet, drawer, J. J. Cannan.
Cabinet, filing, G. JacobS......... 922.589 to
Cage, portable convict. D. F. Youngbhlood..
Calculating device. R. H. Fenn.............

Can, C. D. Henriques..........
Can opener, F. G. Mayer
Can opener and bottle decapper, G. W. Jop-
SO, lsaelotetolel- I oislsleloicaueseds VO, S LC0re T Lol
Cans. forming covers for sheet metal, J.
Brenzinger, reissue ...........cc00i00nnn
Candlestick, miner’s, Ramstead & Johnson..
Cane sling, J. MalloN.....coveeerenncnnecnn
Canopy for draft animals, D. J. Condon....
Capping machine. G. Kirkegaard..922,776 to
Car and tender uuderframe, W. D. Lowry,
922,787 to
Car construction, J. G. Bower..............
Car draft gear, railway. W. R. g
Car, dump. A. Lipschutz....................
Car friction draft rigging, railway. J, F.
003 Oy o e 922,617 to
Car, passenger, F. Koch..........co.cvuvnvenn.

Car. shovel. E. S. Bennett..
Car strap, E. M. Hedley.......
Car underframe, C. H. Howard

922,519
923,126

. 922779

922,981
922,982
922,758

.. 922,685
. 923,111

922.611

. 923,066

922,651
922,451

923,058

.. 922,947
. 922,458

922 932
922,702

12,959
922,950
922,929
923,021
922,778

922.739
922,846

. 922,708

922,923

922.619
922.782

Car upper berth, sleeping, . G. Budd...... 922,850
Car upper berth sleeping, Kilburn & Budd. 922,913
Car wheel, E. A. BoOSer............oue..uuen 922.844
Car wheels, manufacture of. C. E. Wolle.... 922,655
Cars, steel underframe for railway, Robbins

&2 ISTATD E - e tohcheis « ofcle ol e« oz« « ole o alorenersielhe 922,955
Card clothing, Bates & Robinson........... 922,448
Cards, device for facilitating the dealing of,

G. HURiveskE. . ... L 922.954
Carding machine, Y. Barber............... 923.003
Carousel or merry-go-round, R. W. Steen... 923.087
Cartridge holder, I&. E. Neal............... 923,069
Cartridge shells, manufacturing, L. E.

Hooker .. 922,585
Carving machine, F. H. Richards........... 922.513
Case. See Show case.

Casting and making same, malleable iron,

Manning & Stephenson.,........ 922.791. 922,793
Casting hollow structures in permanent

molds, E. A. Custer.............cc..uun. 922.754
Casting macbine. ingot, L. E. Howard. .. 922.587
Casting structures, E. A. Custer............ 922.753
Castings, making, Manuing & Stephenson... 922792
Catapult. W. W. McNaughton.............. 922.804
Centrifugal machine, W. Jorgensen...... ve. 922,485
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Price
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for any man capable of riding a bi-
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The Greyhound

is as good as the best in material, workmanship
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Dlane he has made use of eight of these
propellers, and has arranged them in a
line between the two planes, the idea
being to give a propulsive effort through-
out the entire width of the machine. It
has also been proven that a number of
small propellers will give a greater
thrust per horse-power than one or two
large ones. Mr. Kimball makes use of
the same motor and wire-rope drive that
he employed in his helicopter; but he
has improved upon this drive by install-
ing a friction clutch between the driving
drum of the motor and the driven drum
carrying the wire ropes. The clutch con-
sists of a cast-iron floating ring, and also
of a leather lining in these two drums.
It allows a certain amount of slipping
to occur at the start, so that the propel-
lers are not strained and broken as be-

fore. It is also set so that it will slip
with a 25 per cent overload. This im-
provement, according to the inventor,

has made a rope drive for aeroplanes en-
tirely practicable. The wire rope used is
only % of an inch in diameter, and con-
sists of six strands, each of which con-
tains 19 wires. The rope has a tensile
strength of 2,000 pounds, while the pull
to which it is actually submitted is only
80 to 90 pounds. There are two endless

‘cables, one for each set of four propel-

'sion by a single idler for each one.

Free

lers. They are held under proper ten-
The
motor makes 1,900 revolutions per min-
ute to 1,600 of the propeller, and the ca-
ble travels at the rate of 7,500 feet per
minute, or about 86 miles an hour. The
propellers have four blades each. They
are 3 feet 10 inches in diameter, and
have a pitch of 4 feet. The thrust ob-
tained is about 175 pounds. The motor is
a four-cylinder, two-cycle engine of an
improved type, the cylinders being 4 x 4.
It develops 50 horse-power at 2,000 R.P.M.

The main planes of the Kimball ma-
chine are 37 feet by 614 feet, and they
are spaced 4 feet 2 inches apart. They
have a very slight curve of about 1 in 26,
and their angle of incidence is about 5
deg. The rear edges project out 18
inches beyond the main plane and are
rather flexible. The machine is prdvided
with movable wing tips, 4 by 4 feet in
size, on the ends of both planes. There
is a double-surface horizontal rudder in
front, 12 by 2% feet in size, the planes
of which are spaced 3 feet apart. This
rudder is located 934 feet in front of the
main planes. It is operated by a lever
convenient to the right hand of the
aviator, while another lever worked by
the left hand operates the two sets of
four vertical rudders each, placéd on the
rear of the movable wing tips. This
lever also operates the front wheel, in
order to steer when running on the
ground,

The main features of the Kimball aero-
plane are the use of multiple propellers
and fitting of quadruple vertical rudders
close to the main planes, near their ex-
tremities. If the inventor can run his
propellers at a high enough speed to ob-
tain from 300 to 400 pounds thrust, he
will probably be able to get in the air;
but at the present writing he has made
only one attempt, which was wunsuccess-
ful in this respect.

MAKING THE EYE OF SCIENCE.
(Continued from page 425.)

of the proper shape and curvature.
But, you will want to know, how does
the workman know when the glass to be
tested fits the test glass? It is in this
“how” that the exquisite fineness of the
test resides, for the beautiful phenomena
of Newton’s rings comes into play here.
Any extremely thin and attenuated film
will show diffraction colors—soap bub-
bles are common examples. Every child
knows that the bigger the bubble, the
more beautiful the colors, and the grown-
up knows that the bigger the bubble, the
thinner the film. When the glass to be
tested is laid in the test-glass hollow,
there is a thin film of air left between

(Continued on page LS2.)
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them. If this thin film of air is of even
thickness throughout, the lens will be
filled with a glow of color which changes
as pressure may be brought to bear on
the lens, thus thinning the film of air.
If this glow is but one color and with
no colorless patches, it is evident that
the lens fits the glass perfectly; if the
color is in bands or rings, or if more
than one color shows, it is equally evi-
dent that the lens does not fit over all
its surface, and consequently is not accu-
rately ground and polished. This is the
most delicate test known to science for
equality of surfaces, and, if properly
done, is absolutely reliable.

Microscopic objectives are tested in
other ways. A 1/12-inch objective pos-
sesses a front element so small as to be
seen with difficulty. It is actually 1/7
millimeter in diameter. This is too mi-
nute to admit of using the color test.
These tiny lenses are ground by work-
men of whom there are hardly ten in
the world—men who have spent their
lives over the tiny lathes and shells
which grind hemispheres of glass of such
exceeding smallness as this. It is more
by feeling and intuition than by examina-
tion with magnifiers that they ‘'know
when such lenses are true and perfect to

their shells, but it is the fine optical and|

visual test on a diatom of fine markings
and infinitely small size, such as Amphi-
pleura pellucida or Pleurosigma angula-
tum, which determines their degree of
perfection.

When all the elements of a fine anastig-
matic photographic lens are ground, they
have then to be cemented together, if it
is a cemented lens, and, most important
of operations, trimmed so that the opti-
cal center and the mechanical center of
the several individual elements coincide.
While the clear Canada balsam cement
is yet “green,” the glasses are revolved
on a lathe, and the workman observes
in them a reflection of a light source—
in the illustration, a burning gas-jet
held in the hand. When the optical cen-
ters of the lenses do not correspond with
the center of revolution or mechanical
center, the reflected image dances. The
cement is softened with heat and, by
pushing on the edges of the revolving
lenses, the operator makes them move
against each other until the flame is re-
flected perfectly, and remains absolutely
stationary while the lens revolves. When
this condition is obtained the cement is
allowed to harden, and the edges of the
lenses are trimmed away with a diamond
cutter.

The several lenses which compose a
fine microscopic chjective are not only
centered and trimmed, but mounted, on
one lathe and by one man, who also
makes the mounting. This departure
from the modern factory practice of
‘one man, one job,” has been found
necessary because no two lathes, be they
ever so accurately made, revolve in ex-
actly the same way, and if a lens he
trimmed by one lathe and mounted in
brass cells made on another lathe, the
mechanical and optical centers will not
align perfectly.

A 1/12-inch microscpoic objective is a
collection of lens elements, the magnify-
ing power of which is equivalent to a
single lens of 1/12-inch focus or about
120 diameters. Its working distance,
i. e, the distance the front element has
to be from the object viewed, may Te
slightly greater or less than 1/12 inch.
With an eyepiece of %-inch focus, such
a lens will give a magnification in the
microscope of 2,400 diameters, or 5,760,-
600 times. In other words, if a diatom
could be enlarged in wax as much big-
ger than the original as the image of it
is greater than it is itself, by such an
equipment as is described above, it
would hold on its surface 5,760,000 di-
atoms.

It is obvious that any error in the
making of such a lens is magnified
equally with the object. If the lenses
are in the least degree decentered, the

amount of error is magnified according,

(Concluded on page 433).
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Scientific American Supplement 1543 contains an
article on Concrete, by Brysson Cunningham.
The article clearly describes the proper com-
position and mixture of concrete and gives
results of elahorate tests.

Scientific American Supplement 1538 gives the
proportion of gravel and sand to be used in
concrete.

Scientific American Supplements 1567, 1568,
69, 1570, and 1571 contain an elaborate dis-
cussion by Lieut. Henry Jones of the
various systems of reinforcing concrete, con-
crete construction, and their applications.
These articles constitute a splendid text book
on the subject of reinforced concrete. Noth-
ing better has heen Dublished.

Scientific American Supplement 997 contains an
article LY Spencer Newberry in which prac-
tical notes on the proper preparation of con-
crete are given.

Scientific American Supplements 1568 and 1569
present a helpful account of the making of
concrete blocks by Spencer Newherry.

Scientific American Supplement 1534 gives a
critical review of the engineering value of
reinforced concrete.

Scientific American Supplements 1547 and 1548
give a resume in which the various systems
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of reinforced concrete construction are dis-
cussed and illusirated.

Scientific American Supplement 1564 contains an
article hy Lewis A. Hicks, in which the
merits and defects of reinforced concrete are
analyzed.

Scientific American Supplement 1551 contains
the principles of reinforced concrete with
%‘olme practical illustrations by Walter Loring
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Scientific American Supplement 1573 contains
an article by Louis H. Gihson on the prin-
ciples of success in concrete hlock manufac-
ture, illustrated.

3cientific American Supplement 1574 discusses
steel for reinforced concrete.

Scientific American Supplements 1575, 1576, and
1577 contain a paper by Philip L. Warmley.
Jr, on cement mortar and concreve, their
preparation and use for farm purposes. The
paper exhaustively diserisses the making of
mortar end concrete, depositing of concrete,
facing concrete, wood forms. concrete side-
walks. detalls of construction of reinforced
concrete posts.
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It is essential, therefore, that the mount-
ing be absolutely accurate, a condition
satisfied by using the same lathe for
both making the mount and trimming
the lenses of the objective.

A photographic lens of high quality
must pass tests of great difficulty and
searching power. It is put in a camera
and tried out on an accurate chart, and
must ‘“‘cover” a certain area of this chart
at a certain distance, while rendering
the image perfectly flat and without dis-
tortion. Uncorrected photographic lenses
have a great many aberrations—curva-
ture of the field, spherical aberration,
coma, flare, astigmatism, curvilinear dis-
tortion, chromatic aberration; and a
good photographic lens must be without
these, or it fails to pass its tests. In
the optical factory in which the illus-
trations for this article were made, every
photographic lens is provided with a
ticket, and on this chart the expert lens
examiners put down a check mark
against every fault or aberration of the
lens under examination. A perfect lens,
such as is marketed, shows on its chait
nothing more damaging than the pres-
ence of a few minute air bubbles, im-
possible to avoid in the special optical
glass which is used in the production of
“anastigmats.” These air bubbles, often
giving great concern to purchasers who
do not understand their harmlessness, do
nothing more damaging than to decrease
the light-passing capacity of the lens by a
percentage equal to the percentage their
area is to the area of the lens—a small
fraction of one per cent.

In addition to testing out for optical
aberrations, the tester hunts for striee,
streaks in the glass, for strains, for im-
proper centering, for imperfections of
cementing, for poor mounting, for de-
fects in the glass not classified, as
scratches and marred places, so that,
when a lens has finally passed the in-
spector, it is a perfect specimen so far
as human ingenuity can make it.

Microscopic objectives, on the work of
any one of which may depend not only
the success of scientific experiments and
the obtaining of new knowledge in a
hundred branches, but even human lives,
are the subject of the most minute care
in testing. An unskilled observer may
find it difficult to distinguish between
the image made by a poor and a good
one-twelfth, but the scientist who uses
it, and equally with him the trained man
who examines it before its being put in
stock, has no difficulty in finding out
from the severe test objects whether it
will properly “resolve” the fine markings
on a diatom, whether it has “color
fringes” or not, whether its field is flat
or not.

Lens calculated, glass selected,
and blocks carefully machined,
ground once, twice, and again, lens ele-
ments tested, repolished or ground if
necessary, centered, mounted, again
tested, charted, and reinspected, the
glass eyes of the microscope and the
camera, twin cyes of science and the two
most important tools in the laboratory,
go from the factory all over the world
to the laboratories where are made a
large per cent of all the discoveries in
science of all kinds, but particularly in
the natural sciences and in all those de-
partments of human knowledge which
have to do with the body and with health
and the cure of disease. And all the
work done in these laboratories depends
in the first instance on a little bit of
glass, a mathematical formula, and the
precision with which the glass can be
made to fit the #*n® of the master opti-
ciam.

shells
glass

Testing Ancient Bronzes,

Old objects of bronze and copper are
usually covered with thick layers of oxide
which make it impossible to recognize
the true character of the metal or alloy.
The removal of this highly valued patina
is not generally allowable, and the metal-
lic surface that may be exposed at sharp

(Concluded on page 435.)
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BYGYOTE DEBATLERS, you can seil our bicycles
filled the day received.

LES. We do not regularly handle second hand bicycles, but
trade by our Chicago retail stores. These we clear out promptly
bargain lists mailed free.

d roller chains and pedals,
uipment of all kinds at kaly the urwal refaii prices.

return mail our large catalogue, beauti-
nfnrmahnn alsu a wonderful proposition

U.s.

& sam| e going ur town. It only costs & 1 to get gvesything, te it now.
MERD GV OLE COMPANY — Depti1s8 GHICAGO, ILL.
| BEFORE YOU BUY A MOTOR s oo ot b e we wit s e catalopus

and Book of Testimonials. Read what actual owners of Roberts Motors say, and Judge for yourself

ROBERTS MOTORS

(1% TO 60 H. P.) ARE TROUBLE PROOF
They are designed by E. W. Roberts, M.E., one of the most expert. mechanical engineers in the
and constructed under his personal supervision,
Nothing is experimental.
Roberts Enpgine is thorough!
Don’t fail to send a post ca

ROBERTS MOTOR CO., 1411 Columbus Ave., 8Bandusky, Ohio, U. 8. A

They have no freak ideas—no base explosions or back fire, Every
tested in the best teanuiraom in the U. S. and fully guaranteed.
for sur catalogue and Book of Testimonials. Good agents wanted.

Schools and Colleges

Electricity

Practically Taught

through the medium of tools and machinery.
Our studentslearn bydoingthework them-

sclvts. underthe uuldance of skilledinstructors

in the laruat and best equipped Electrica

School in the U. S.  We prove our claims

by showing all applicants liuou hlhe school.

‘Write or call for Prospectus ¢ 'f

NEW YORK ELECTRICAL SCHOOL
39 West 17th Street New York City

**HOW TO IEHEMBER"
of

Bent Free to B this Fub

You sre no greater intellectuallythan
your memory. Hasy, inexpensive, 1ln-
creages income: gives ready memory for
erskbis 2 '“i"‘ nnntn]til. bu;inau details, studies, con-
n; develops w poblic epoakin I][l

Bend nudny for Free Booklet, Address B A

Gearing, reversible transmission,

KOUDS .ok sreiaie cios » « dictmteiae o oic thaje Syalefelete « » 22,599
Gearing, speed change, Garvln & McClellan. 922 880
Glass drawing machine, L. A. Thornburg... 922, 973
Gluing textile fabrics, machine for, Schroder

& Seldal .............. 922,962
Golf ball, E. Kempshall.. . 922,773
Governor, W. FOX..........oiiiuinennnnnnns 922,689
Grading attachment for vehicles, road, W.

S. Livengood .............cccueiurunnnn 922,493
Grain bin dump distributer, J. R. Pattinson 922,344
Grain mill signaling attachment, B. B. & J

W, IBpratlin ... . 30, oo cpeie s e cone e o e 922,821
Grain sprouting or germinating apparatus

A Grunwaldt.. . ......ccceeeievannn 922,888
Gramophone, L. T. Haile........ . 923.119
Gripper attachment, J. R. Grove 922,762
Grubbing and root breaking machine. D. M.

(&7 e—=pl8E © 50 006 80 o pOBIAEEs 922.572

Guun, portable, 0. Lauber......... . 923,052
Guu, recoil, Lauber & Bominghaus.. . 923.051
Hammer attachment, D. M. Eddy 922,568
Hanger. See Bedstead rail hanger.
Rarness suspending means. J. Howard..... 922.904
Harrow or cultivator. J. Courtenay......... 922,671
Harvester. potato, L. Kniffen............... 922.915
Harvesters, apparatus for straightening

grain vpon. D. H. Simmons............. 923.084
Hat brim curling machine, C. E. Sackett... 922959
Hay fork, A. A. Parish........ccciuunn... 923.072
Headlight. R. H. Welles................... 922,826
Heating device, Terelzveich & Rosenbusch.. 922,503
Heating device, orchard. R. Henry......... 922,478
Healing plant, room. B. Korting............ 922,783
Heating storage water, system of, J. L.

(5575 oF: ) B T8 e U S i 923.025
Heddle making machine. C. B. Borgeson.... 923 011
Heel and protector therefor, boot, w.

Bad@o@he. . oo eicgeeos » otoaaisise afs sFlvaisiaisle s ¢ 922.555
Heel, shoe, M. Molitor... . 922,499
Hinge, D. W. Lenahan... .. 922,605
Hinge, C. W. Ellerbe...... . 923.037
Hinge, post, W. 8. Emery.......c.cvvvuun. 923.038
Hoisting and conveying apparatus, A. E.

NOTEIS Lo e it Ty o (e gl 17 922.807
Hoisting apparatus, H. Aumund.... . 922.554
Hoisting apparatus, W. F. Murray... . 922,937
Hoisting apparatus, C. Conklin.......... . 923.022
Hoop lug and connection, J. T. Hogan..... 922.767
Horn, cam operated, M. R. Hutchison...... 923,049
Iforn or alarm. mechanically actuated

diaphragm, M. R. Hutchison............ 923,122
Horse detacher. J. G. Miller........... .. 922,797
Horse detaching device. M. F. Sadler . 922,518
Horseshoe. G. Marshall.............. 923.060
Hose coupling, gas, C. Sautter 923,081
Hose [ﬂpe coupling end connection, Nelson

NOVGI Sk sam- oo« e shoftte = o = 0 v avoameon- 922,805
Hot-air engine. E. M. Fraser........coece.. 922,875
Hub clutch gear, vehicle, B. Settergren. 922,965
Igniter timing device, J. G. Heaslet..... 922,764
Indicator, H. D. Flegel.............. 922.466
Inkstand. W. Rodiger............ 922,957
Insulating joint. A. F. Batchelder.. 922556
Insulator, electric line, R. Henry...... . 922477
Insulator, third rail, L. M. Randolph ....... 922951
Internal combustion engine, C. D. McClin-

LY R D000 0005000 B DO . o aoo GOt © o T 922,613
Internal combustion eng]ne. T. D. Kelly.... 922, ‘911
Ironing board, S. A. Barber................. 922,44(‘)
Ironing board, H. F. Knorr............ .. 922,487
Ironing board, G. F. & C. 1. Wilson.. . 923.097
Ironing table, folding, C. A. Detwiler 923,117
Irrigator having a constant temperature, E.

de, N. @1 Plantier.....ocivevveescrec.en 922.810
Jam dolly. A. Ricketts..................... 922.514
Knob spindle compensator. W. §. Trask.... 923.091
Labeling machine, F. Wild. Jr.......... 923.096
Labeling machine, bottle. G. A. Thornhill.. 922974
Labels to garments, etc., attaching, M.

D =3 922.608
Ladder, H B. Fuller........... .. 922,878
Ladder, trussed, A. P. Boyer.. . 922,847
Lamp, electric arc. L. 0. Kozar . 923,127
Lamp, gas, A. H. Humphrev............... 922,907
Lamg mercury or other vapor electric, Kent

1LV R o ey TR G - 38 6 So0 08000 923.124
Lantern, IKoch & Mayforth.. 922.598
Latch, door, E. H. Todt........ 922.975
Latch, gate. B. H. Hannemann............ 922.889
L.athe, self-feeding scratch brush, J. H. Goss 922.761
Lemon squeezer. ennett.......... ... 922.449
Lens for building lights, F. Schwickart. 922.964
Letter box, H. C. GileS.v..vvvieeiieians 922,574
Level, H. A. Schatz...... 922.960
Lifting jack. A. M. Colt.............. 922,856
Lightning arrester, E. E. F. Creighton. .. 923.024
Liquid elevator, J. P. Buchanan......... . 922.749
Liquid raising means. H. P. W. Esning.... 922.870
Liquids, apparatus for controlling the flow

of, A, Priestman....................u.. 922.629
Loading and unloading mechanism, G. Davis 923,028
Lock alarm, J. NeWman.......c.o.ooourunnn. 2.G16
OOy W Cu PG crare o 0 < v s ol o 0 s[olss o s olal8 922,718
Loom thread parting mechanism, A. E.

Rhoades ........c.cieiiititieannannnas 922,511
Looms. weft-feeler for auntomatic weft-

replenishing. W. R. Stitt............... 922.539
Tumber handling apparatus. C. E. Cleveland. 922.854
Ma Zhetic senaration, B. Moore........ 922.800
Mail bag delivery apparatus, G. A. Mains. 922,707
Mail bag exchange apparatus, C. W. Burke,

2 U PIT BB 40005 TBEOEeYS 00000000 922,665
Mail receiving and delivering apparatus, au-

tomatic, H. . Hunteoh .. ™5 . kg o) . 922,701
Maize cars, utilization of. F. L. Stewart.... 922.822
Mangling roller, F. W. Lauterbacb.......... 922,488
Manhole frame and cover, combination, D.

A. Hanflngton .........00.00000000.... 922,892
Manure spreader. W. I. Wiedemeyer. .. 922830
Mashing machine. A. R. Keller - 922,486
Match box, G. Gleasure.................... 922,472
Match safe and cigar cutter, combined, D.

.......................... 922,570
Match safe and lighter, J. G. & A. L.

Portteus). W mrartiisil o s« X o« o 8 PN 922,507
Measuring and indicating device, H. 7J.

MArs™ ERter. - SRRl . - - - P 922931
Mechanical movement, R. J. Forman.. 922.467
Mechanical movement, 0. H. Slafter... .. 922.532
Metal construction, W. P. Lawrence........ 922,919
Metallic linings, making seamless, Burr &

(e o Jon Mo B8 6 0 o S3660 666000660 00 922.851
Metronome, White & Hunter .... .. 923.004
Milk container, G. W. Maxwell. . 923.061
Milking machine, O. Mortensen............. 923,065
Mill. See Pulverizing or grinding mill
Mincing machine knife. A. Gomory......... 922.8%4
Miter box., W. H. Eastman ............... 922,680
Mixtures. apnaratus for obtaining intimate,

Dor-Delattre ...................... 922.863
Mor ar mixer. G. D. Scheiffler............. 922.724
Motor control system. H. F. Stratton...... 922,540
Motors, short circuiting device for electric,

C. A. Scbnur .....v.iiiiiiiiinrtrenanas 922,521
Mower attachment, 8. E. Staal .......... 922,970
Muffler cut out mechanism, L. S. Chad-

WG] ... TEETT R « - o o oLl o etelele) 922.56.3
Music holder, R. W. Mills ...... .. 922,610
Music roll container, L. Haas .... .. 922,695
Music sheet turmer, Shaw & Yost.......... 922.527
Music instrument, stringed, A. 8. Leslie.... 922.921
Needle lubricating device. .J. B. Hadaway.. 922.696
Needle and the like, holder for, F. L

A WCCS et [ ol el T LIl lele « - [eltelTelol= 922,893
Nozzle, G. L. Burden . 922,664
Nozzle, H. B. HellD ....ccivvinvnnrnnnns 922,895
Nuisance, device for preventing dog, A. H

FRBOTtE] . . « g e oiheitiicls o sars vioiieielsioee tlelels 922.956
Nut and bolt, self-locking, M. Jacobs. 922.482
INuti loglk; S.. MEUBEON. .., «oisie vaielole s sisis » 922,543
Nut lock, L. T. Twyman . 922.642
Nut lock, R. F. Ross 922.721
Nut lock. R. Scherer ..... 923,082
@il can. T. W. Alexander ....... 922.996
0il switch. H. L. Van Valkenburg.. 922,825
Ore pulverizer. Good & McCullough... 922.577
Ore treating furnace. C. C. Medberry.. 922.609
Ore volatilizine. revolving, H. H. Hughes 922,906
Ores, treating nickel, A. G. Betts 923.005
Oven, camp, W. H. Hart, reissu 2,961
Packing box, G. Cerf ............ 923,017
Packing for elastlc fluid turbines, shaft,

K. ADlquit ] Sas. 36« ae o 5o oo oirfion o 922,551

Imllng Law School in
U\l‘rl!i ondense Instrugs
tion. &stnb lished 1892,

Prepares  for the har,
Three Cowrses :

DICKEON MEMORY BCHOOL, 700 Amditorium Bld;..ﬂilm
To

PostGraduate and HBosis

ness Law. Methed of in-

STUDY
struction combines thnuz

and practiee.  Approw

by the beuwch and bar,

Classes beoin each month . Send forcatalog giving

rulea for admission to the bar of the several §f-lua.

Chieago Correspondence Behool of Law
506 Reaper Rlock, Chieago

LEARN WATCHMAKING

W e teach it thoroughly in as many months as it
formerly took years. Noes away with tedious apprer.
ticeship. Money earned while studying. Positions se-
cured. Easy terms. Send for catalog.

8T. LOUIS WATCHMAKING SCHOOL, 8t. Louls, Mo.

How to Construct
An Independent Interrupter |1

In SCIENTIFIC AMERICAN SUPPLEMENT, 1615,
A. Frederick Collins describes fully and clearly with
the belp of good drawings how an independent multiple
interrupter may be constructed for a large induction
coil.

This article should be read in connection with
Mr. Colling’ article in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1605, “ How to Coustruct a 100=-Mile
Wireless Telegraph Outfit.”

Each Supplement costs 10 cents; 20 cents for the
two. Order from your newsdealer or from

MUNN & CO., 361 Broadway, New York

Steel Sprmgs

2 Brings sunshine to
'ﬁ,"’ happy childhood days.
Clean, healthful joy that
\ will  recall pleasant
"5 memories. A little
third seat for baby—
also makes a fine foot
rest. End seats with spring backsfor adults. Has a glding
motion that ends gradually. No jerks or Jolts,
$9 | ROOM FOR (9) NINE entire | to $107_5

family. Richly colored canopy.
A SWING play-house. Absolutely no noise—easy, spring'ng

motion, Don’t waste money on a wood swing. First at
wholesale,. WRITE TO-DAY. BUY ONE on money
back plan.

D. H. BAUSMAN, 9 Aine St., Baosman (Lancaster Co.) Pa.

CONCRETE HOUSES

CostLess Than Wood
Tore 1I.‘.|:rjw|“r than Brick, Tur-
able an granite. A Pelryjohn $33.00
% concrete block machine, sand, g,a
el cemant are all that is needed.
Bimple, easy and quick. We
{ turnish full msiructions. Snemu:le,
d tor yourself or make money by
4 sellinz blocks.

Weite for eatalog and suggestions

THE PETTYJOHN CO.. 615 N. Sixth Street, Terre Haute, Ind.

HOT BATH IN TWO MINUTES
FOR TWO CENTS

Moses, by the aid of a rod,
struck. a_rock and got cold
water. You,byv the aid of a
HUMPHREY HEATER
strike a match and instantly
get hot water. Easily con-
nected. simple, durable. Write
for Booklet and 30 days Trial Offer.

BUMPIIREY Co.
Dept, 426, Kalamazoo, Mich.

They mend allleaksin all utensils—tin
brass,copper, graniteware, hotwater bags
ete. Nosolder, cementor rivet. Any ono
canuse them: fit any surfece; twomillion
inme Se d for sample pkg. 100, Complets
gkg 25¢ posi id. Apentswanted.

ollette Mig, cn.. Box fop Amsterdam, N, ¥,

STEAM TURBINES. — THEIR CON-
struction, Operation and Commercial Appliculton
SLIENTIFIC AMKERICAN ‘mPPLEmm 5 1306, 1307,

~, 1422, 1400, 14 1.370. 1372, The
urm.les have all beeu pre by experts in steam
engineering. Price 1 a eal.h by mail. Munn %
Co., 361 Broadway, Nuw ‘Pnrlt. City, and all newsdealers

nrrnms: I'WDIY AND Fﬂlﬁ! HI'AIIY

434 South Senate Avenue  Indianspolis, Ind.

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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points and edges is too small to afford the
desired indications. Two German inves-
tigators, having found that pure copper
and bronzes containing various propor-
tions of tin give characteristic streaks
when rubbed on a touchstone, have de-
vised a method of determining approxi-
mately the composition of any bronze ob-
ject by comparing its streak with those
made by a series of bronze bars of known
composition. In practice, four such bars
are found sufficient. The four bars are
rubbed on the touchstone (Lydian slate
or polished biscuit ware) and by the side
of the four marks a fifth is made with a
point or edge of the object under investi-
gation. Pure copper gives a pure red
streak, but a tinge of yellow is added by
as little as 1 per cent of tin.

Chemical analyses of prehistoric bronze
show percentages of tin ranging from 1.5
to 30, but very few specimens contain
less than 6 or more than 12 per cent of
tin. Silver, lead, antimony, arsenic, bis-
muth, nickel, and cobalt occur only in
traces, and the proportion of iron is also
very small in most cases. It is a remark-
able fact that mnearly all prehistoric
bronzes are very nearly or quite free from
zine, of which many modern bronzes con-
tain as much as 10 per cent.—Umschau.

America’s Heavy Fire Loss,

At the forty-third annual meeting of
the National Board of Fire Underwriters,
held in New York city May 13th, Presi-
dent J. Montgomery Hare made an ad-
dress, in which he stated that a compari-
son with statistics of losses in foreign
countries shows that the loss per capita
in the United States is from 10 to 30 times
greater than in the principal European
cities. For the last five years, he said,
the annual fire loss in this country has
averaged $269,200,412, the total for the
period being $1,346,022,059, or about three-
quarters of a million for each day of the
five years. In this period the figures were
largely increased by the San Francisco
conflagration, but even taking the two
years since then the losses have kept well

e

Skirt marker, Wells & MeeK....couuunnnnn. 922,740
Skirt marker, DIEWa S.Lol. - e e oo 923,029
Slack ad]uster. automatlc, C. 0. Anderson. 922,552
Sleeve, splicing, H. Frankel .............. 22,69
Slicing machine, bread, G. A. Kinder b
Sliding gate, W. W. Wasden ........ o
Slip coupling, E. J. Gulick ............... B
Snioke consuming furnace, P. J. Flanagan.. 922,871
Snap hook, W. Gronke .....cec.ecinnians 922,473
Soap holder, liquid, H. W. Burgner.. . 922,453
Socket fastener, E. L. Miller ............ 9229'}6
Soy or sauce substitute, manufacturing, K.

ORAZAK . o opsgeismeie osi ol » <lsasisissoieioms - = 2 .. 923,070
Speculum, C. H. Bo 1 922,845
Speed adjuster, L. R. > 922,674
Speed controller, W. J. Seltz . 922,525
Spindle, J. N. Kelsea . 922,912

Spoke, T. H. Walbridge ..... 737

Spring wheel, E. B. Anderson ...... . 922 658
Spring winding tool, A. Worcester........ 922,656
Sprinkler system, automatic. J. P. Casey.. 922.4ii6
Stadia reading apparatus, E. J. Young.... 922,833
Stalk cutter, raspherry and similar, M. B.

SHegnan . xaler. - seisisileihiele s » - ErE - « 922,529
Station indicator, H. C. Wallace. . 922,984
Steam generator, H. Ritchie .............. 922,817
Steam generator and heater, F. L. Dutcher. 923,034
Stencil machine, G. Remnsnider .......... 922,815
Stoves, lamps. ete.,, attachment for gas, W.

Caldwell, Jr. .. .u.veriirnnnnen nnnns 922,666
Strain resisting mechanism, G. H. Forsyth. 923,040
Strainer for luhricating systems, C. H. or-

G Ml BN o0 o o o000 Glo 00000000000 922,657
Stream motor, R. Wilson ...... . 922,652
Stream motor, . J. Hansen 922,890
Street cleaning machine, F. B. Dickason... 922,677
Suit case attachment, T. Cosgrove.......... 922,567
Sulfocyanids, manufacture of, K. M.

(Ol Tl OB somewi, JHE55E (. o ts HEREES 922,564
Surgical device. C. Fi.. Eckrode 923.118
Swing attachment. M. R. Grant 922,886
Switch. See Electric switceh.

Tahulating mechanism. 8. J. Quiney...... 922.812
Tag or check, A. S. Rheaume ............ 922,510
Talklng machine stand and horn, comhined,

C. Miller, reissue .......cc.vovvunnn 12,963
Tank heater and feed cooker, J. S. Christen-

Sl oo Fa T qu oy ¢ o b« B e 3 922,457
Tank indicator, liquid fuel, S. H. Peckbam 923,073
Target trap. S. A. Huntley .............. 922,588
Teazling cloth, ete., device for, S. Grimson 922,887
Telegraph, printing, I. Kitsee ............ 922,781
Telegraph transmitter. T. J. Dunn .. ... 923,033
Telegraphy, T. B. Dixon .......... ... 922,462
Telephone system. A. H. Dyson............ 923,035
Telescope for indicating ships’ oscillations,

sighting. H. C. Mustin .....c.c00uuus 922,938
Telescope, hinged double, E. Donitz ...... 922.679
Theatrical effects, means for producing,

a IS % o0 gug o 6 DOe ot NG ACO N o 922,722
Thermoplastic keratin composition, B. B.

A T G T ol SR 08 lrere O o (P o OO e 922,692
Threshing machine feeder. J. H. Schlenter.. 922.520
Threshing machine separator. R. McLaughlin 922.ti15
Ticket, railway, R. A. Smith ............. 922,818
Ties, means for securing splice bars to, M.

F.Bonzano ..........c..iviiennnnnnnans 923,007
Time recorder;, A., P. Schmucker . ... 922,633
Tire cover, spare, H. Cohen ...... . 922,669
Tire, pneumatic, F. Reddaway... 922,631
Tire protector, E. J. Weidner 922,739
Tire tool, J. A. Swinehart .......... 922,541
Tire, vehicle, A. M. MacFarland .. 923,059
Tire, wheel, A. R. Bangs ........ 923.104
Tool, bhand, A.’G. Lamh 922,602
Toy, L. W. King ......... 922,775
Toy spinner, W. Bobn ......... 922,842
Toy vehicle, H. T. Iungsbury 922,914
Toy, wheeled, J. B. Spencer ...... 922,639
Trace fastener, B. F. Woodhouse ........ 922,992
Train or vehicle, electrie, J. L. Creveling.. 922,752
Transportation system, elevated, A. E.

BHOCK o B i ottess = Vee e -« fihigje s caccmnaaen 922,612
Trowel, J. W. Denton ......... 922,676
Trueck, car, C. S. Shallenberger.... , 922,967
Truck, railway, A. M. Clark 922,750
Tube forming machine, L. C. Smith........ 922,536
Turbine, elastic fluid, Hanzlik & Hellmer.. 922,581
Turbines, nozzle for elastic fluid, J. G.

Callan  ..F .. - Tl s = o - olslslsiee 922 062

Turn table, H. M. Verplanck .....
Type bar, justified. F. H. Richards

made the
name of

A.W.FABE

A. W. FABER

"CASTELLY

Drawing, Copying and Ink Pencils

are the finest production of a house that has been manufacturing the highest grade
lead pencils for 148 years; and has eamed a reputation for excellence that has

E=

famous all the world over. Sold by al sta-
tioners and dealers in artists’ and drawing materials.

Samples worth double the money will be sent you on receipt of 10c.

49 Dickerson Street, Newark, New Jersey

DONT LET YOUR PATENT LIEIDLE. We'll make
—dies and tools and manufacture yourarticleready for
mar:et. Write now—don't delay. Southern Stamping
& Mfg. Co., R. 8., Nashville, Tenn.

Corliss Enmnes, Brewers'
and Buttlers' Machinery. 'I'R VILTRR
MFEG. CO., 899 Clinton 8t,, M\lwnukee. Wis.

M[]DELS & EXPERIMENTAL WORK.
Inventions deveioped. 8pecial Machinery.
E. V. BAILLARO CO.. 24 Frankiort Street. New York.
RUBBER Expert Manufacturers
Fine Jobbing Work

PARKER,STEARNS & CO.,288-290 Sheffield Av., B’klyg, N. Y.

HOEFT & COMPANY

Die Makers, Model Makers, Machinery Builders, Punch Presses,
Light and leavy Stampings. 110 Michigan St., Chicago, Ill., U.S.A.

DIE MODELS SPECIAL

WORK TOOLS MACHINERY,

NATIONAL STAMPING AND ELECTRIC WORKS
153-159 S. Jefferson Street, Chicago. Il

MODELS & EXPERIMENTAL WORK

Anything from a Watch to an Automobile

CHAS. L. DRESSLER & CO0., 141-143 East 23d Strect, New YorkCity

New York Model and Experimental Works
INVENTIONS DEVELOPED, SPECIAL MACHINERY
442 East 166th Street New York, N. Y.

55 OF

INES -
SEND 10 FOR 126 PAGE
“ILL. GATALOGUE.
~ALs0 TOOLS,
GEAR WHEELS. & PARTS OF MODELE QJ
SOUDRATN - A MNAGRTBRIN;

Removed to 182 Milk Street-

Are you interested 1n Patents, Model or Experimentai
work? Our booklet entitle

mation, may be had u
House Engineer, Tomp!

SEALED PROPOSALS.

SEAT.ED PROPOSALS will be received at tbe_oflice
of the Lirht-House Engineer.
until 1 0’clock P. M.. June 28, 1909, an
furnishing materials and labor of all kinds necessary
for the construction and deliverv of a light-house ut
Staten Island Rear Range Light-Station. Ambrose
Channel, New York. in accordance with specifications,
copies of which, with blank proposals and other infor-
n app catxon to the Ligbt-

Tompkinsville, N.

insville, N. Y.

then opened. for

PATENT FOR SALE

Patented Arc-Lamp.

United States.
Arc

to be
Steady

light impossible.

netic.

— tor and for sale.
Address REINHOLD T. FELSCH

12 Union Avenue, Jamaica Plains, Mass.

PATENT FOR SALE

Successful

It is patented in the
Greatest
production in the field of
Lamp Technics.
Very simple and cheap

manufactured.
and even, clear
light. Extinction of arc-
Can
be used without glass
globe. Even at the most
violentshock the arc-
light will not vibrate.

The lamp may be
- used in electric cars,
etc., without any me-
chanism electro-mag-
Patent is still
in possession of inven-

_ Type ribbon handling device, E. C. Mag-
above the $200,000,000 mark. TUS cevvveonienennneeeeeeen, Seeerenen 922,927 WHAT wE no How WE no lT [ ] [ ] L]
With ) " " Type“ntmgiland calculating machine, com- —— KNICKE:;;;O%GISS’IJ:tﬁz%l;l(l)%];eq\?lt'e(s)g{l(s - l ln ac lne
i i bined, . D. Bolton ....eiiiiiiienannn 22,55 < h ne.
PHGHL {EouHR Tlg OSSLH rom_ ol Typewriting machine, G. C. Carhart........ 923,016 8:10-12 Jones streets New York i g
fires, the destruction of property in 1907 %ype“'ri_ti_ng macll]]i.ne, % “Dloo%“ard . gg;%]g =, — 1400 Now In Use
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of the rifle with a view of improving the all.around efficiency of that weapon.
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