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different parts of a coil, since sucb formulas 

ba ve proved a very poor reliance wben ap­
plied to an actual case. Slight differences in 
quality of rna terial and sizes, or in tbickness 
of insulation may lead one astray In tbe rigid 
application of a formula. Mr. Collins has 
taken up eacb part of an Induction coil by 
Itself and bas discussed its size, construction, 
and adaptation to tbe other parts in a most 
complete and satisfactory manner. Tbe best 
proportions are given for a series of coils giv­
Ing a spark of twelve inches and under. 
Higber than this it is not necessary to go, 
since one requiring more energy tban can be 
converted by a coil giving a spark twelve 
incbes 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 telegrapb work are given. Of 
course tbese differences are prinCipally in tbe 
secondary' winding, wbere will be found in sepa­
rate columns tbe data for tbese two servjces. 
Tbis is a very important advantage of this 
book over other books recently publisbed upon 
tbis subject. One cannot but notice tbe care 
witb which small details are worked out. The 
numerous cuts show every separate piece in 
fullness and completeness. Tbe volume con­
tains 1GO illustrations, while a Single illustra­
tion may contain as many as 21 cuts as 
does the one on page 101, illustrating tbe 
construction of an in terrupter. Tbe data fur­
nisbed in tbe form of tables are quite as full. 
Of tables tbel'e are 122, containing tbe 'sizes 
and dimensions of every detail of every part 
of an induction coil, and also tbe prices of 
every kind of material to enter Into it. It i s  
difficult to see bow any one witb tbe slightest 
skill in the use of tools can fail to build a 
good coil under tbe guidance tbls 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. 
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PATENTS 
INVENTORS are luvlted to communicate with 

Uunn & Co., 361 Broadway, l\ew York. ur 
621> F Street, Vrasbinll'ton, D. C., in regard 
to securing valid patent protection for their in­
ventions. Trade-Marks and Copyrill'bts 

registered. Desill'n Patents and Foreign 
Patents secured. 

We undertake all Patent. Trade-1Uark and 
Copyrill'bt Practice, both before the Patent 
Offi.ce and tbe Courts. aud we have special facili. 
ties for handling I nfl'iDa-clneol and other suits in 
Federal and State jurlsdictions. 

A Free Opinion as to the probable patenta­
bility of an invention will be readily given to auy 
inventor furnishing us wi th a model or sketch and 
a brief description of the device in question. All 
communicatious are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Every patent secured throngb us receives 
special notice in the Scientific American. 

OUrs is the OldeMt a�ency for securing patents; 
it was established over sixt.y years ago. 

MUNN & CO., 361 Broadway, New York 
Branch Ollice, 625 F St ., Washington . D. C, 

Air beating and discharging uevice. electric, 
L. A. Siebert. ........ .. . .. ... .......... 922,531 

Air in subways, apparatus for purifying, J. 
Ring .... . . ... ............ . . .. . . ...... .  922,953 

Airship, S. D. Wheeter ... . .. ... .... . . . . . ... 922,549 
Alarm system, L. Giese . .. . .. ... . . . .. . .. . .. 922,883 
Alcohol, utilization of maize ears for' the 

production of, F. L. Stewart. .... .... . . 923,088 
Alkali metals and making same, suspension 

of carbon in, E. \Veintrnub .. . . .. .. .. ... 922.645 
Alluvial deposits, recovering values from, O. 

T. Crosby . . ... .... ... .. ... . . .. ... ... .. 923,116 
Amusement apparatus, A. Pitzer .. . . . . ... .. 922.628 
Anchor, land, Ii', Lucas . . . . . . . . . . . . . . . • . . .  o. 923,056 
Allimal holder, '1'. L. Cardwell ....... . . . . ... 922,667 

. Anode element, Gilchrist & Rice .. .... . .. . .  922,470 
Anvils, manufacture of, .T. Hay ..... .. . . .... 922,475 
Ash pan cleaner, J. E. McRobeL·ts ... ... .... 923,067 
Atmospheric engine. Speirs & Holm .. ..... .. 923,086 
Automobiles am] other vehicles, spinUle joint 

for. J. A. Myers .... .. . . . . .. ....... . . . . . .  922,939 
Automobiles, gear transmission mechanism 

for. E. J. Gulick .... . . ..... .. .. . . .. .. .. 923,044 
Automobiles, etc., motive power for, E. S. 

Lea . . .. ... .. .. . . ... . . ..... .. . .. . .. . ... 922,489 
Automobiles, torsion tube support for rear 

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

tiste ............. .. ................... 922,837 
Awning roller support, .r. O. Nodland ....... 922,501 
Axle for vehicles, ca"t metal. C. G. Ette ... 922,684 
Bag holder, L. Pedersen ................... . 922,624 
Bail ear, S. Tevander. .. .............. . .. .. 922,971 
Balancing device, J. G. Callan . ............. 922,561 
Ball. See Golf ball. 
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SENECA FALLS MFa. co. 
695 Water Street, 

Seneca Falls. N. Y .. U. S. A. 

Engine and Foot Lathes 
MACHlNE SHOP OUTFITS. TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO .. 120 Cu lvert St.. Cincinnati. O. 

Veeder Counters 
to register reciprocating 
movenlents (}r revolu­
tions. Cut full size. 

Booklet Free. 

VEEDER MFG. CO. 18 Sargeant St.. Hartford, Conn. 
01lcl.omet.e..,s, Odomete·rs. 
TachO'fflfters. Co'unters 
find Fine Oa·,qtinqs. 
Reprt8@nt�d in Grent Brttain by 

Meutl!!. MAAA'T k Co., Ltd., 6 
Clt.y Road, tf'�shur� Square. 
London, E. C., l.'ngJ!l.nd. 

SOME NEW AMERICAN AEROPLANES. 
(Concluded from page 421.) 

,plane 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 

!lI!54 00 d with a 25 per cent overload. This im· 
-tP • per ay provement, according to the inventor, Th�r:.h:rd CAMERA-SCOPE 1 has made a rope drive for aeroplanes en­

�nd .,.eca� PI'9veit.. Anyone can operate I tirely practicable The wire rope used is It .. Makes 6 flmshed button photographs a . 
mmute. Priee.of Camera-Scope. with sup- only % of an inch in diameter and con-phes for makmg 3UO ptctures (eJlou-.-8'b to I. -. ' 

ll:�r!��tf��s $f;':�\:'��dle� : I��t�.?i�'; g,�; SIStS of SIX strands, each of which con­
'1.50 per gross. Be indel?endent and make tains 19 wires. The rope has a tensile moneY for yourself. Write today I W. S. MOUNTFORD. 100 Maiden Lane, Ne� York. N. Y. 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

I lers. They are held under proper ten­
sion by a single idler for each one. The 

THE MOTORCYCLE 
has "arrived." It is perfectly practicable 
for any man capable of riding a bi­
cycle and will carry a single passenger 
as fast and as far as an automobile. 

The Greyhound 
is as good as the best in material. workmanship 
and reliability, and is absolutely the simplest 
and moot comfortable motorcycle in the world. 
Correspond with us about any motorcycle 
matler that interests you, either as rider or 
dealer. Catalogueofree. 

THE AUTO-BI CO .• 1450 Niagara St.. Buffalo, N. Y. 
Qldes[ American Motorcycle Makers 

I motor makes 1,900 revolutions per min­
. ute to 1,600 of the propeller, and the ca­

Tbe thirty-firRt annual iSRue deals witb 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. Tbe 
information conveyed iR of exactly tbe nature 
wbicb is of almost daily requeRt in offices 
wbere financial matterR are of any moment. 

It sbould be on the desk of every railway and 
bank official. 

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

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 ..... . .................. 922,704 
Bank. A. 1. Zeiger ......................... 922,834 

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 d iameter, 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. 

�rbe autbor of tbis book, Mr. Victor llora­
wetz, is an autbority on corporations and 
linance. His lmok is cllietly concemed with 
solving tbe problem of currency sbortage, 
wbicb seemR to confront tbiR country at re­
curring periods. He advances a plan for co­
opera tion hetween tbe banks and tbe Treas· 
ury, which includeR a note redemption fund 
to be elaRtic. regulating the uncovered volume 
of notes olltRtanding, and thus giving stability 
to linancial inRtitutions generally. 

Bar lengthening machine. F. H. Richards . .. 922,512 
Barrette. W. S. Bechtold ................... 922,838 
Bath cocks, supply pipe connection for, J. 

H. Glauber ............................ 922,471 
Battery element suppor.t. C. B. Schoenmehl. 922,731 
Beam truss, J. S. Gourlay .................. 922,885 
Bearing, antifl'iction, J. E. Downer ......... 922, 864 
Bearing for vertical shaft tU l'bo·generators, 

middle, O. Junggren .. ... ............ . . .  922.593 
Bedstead rail hanger, P. Jensen ............ 922, 771 
Beet liume covel', J. R. Lees ... ... ..... . ... 922,920 
Bending machine, H. J. McGlll .......... . .. 922,942 
Berry box, S. H. Ashmun ........... , ... , . .  922,659 
Binder frame, F. Grimme .................. 922,693 
Bit gage, W. J. Parsons .... .. ... ..... .. .. . .  922,808 
Blind and screen, combined, L. H. Lpmpert. 922.70 5 
Blind, window, G. P. Mitchell . .. . . . . . . . ... .  922,798 
Boat salvage device, G. Salles ... . . . ... .... . 922,519 
Bobbin clutching meami for rotatable spin-

dles, G. W. Knight. ................... 923,126 
Book clasp, A. Conley .. ............ .... .... 922,858 

THE NEW BUILDING ESTIMATOR. A Prac- ��m�.fi���!e::'l�;�;�"·cB·A?
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tical Guide to Estimating the Cost ��m: ���C::· a�� ��d
ke�::;�. C."K:· V;'i�k: 922,779 

of Labor and Maferial in Building ening . . . ........... .. . .. . .. . . .. . .. . ... 922,981 

Construction, from Excavation to Bottle washing brush stem, C. K. Volck-
Finish, with Various Practical Ex· Bottf�.

in
!ea��· f�;"��il:.i�ti�g· tb;; �;';"'t�;"t�' �f: 

922,982 

amples of Work presented in Detail, A. J. Farmer . ........ . ... .............. 922,758 

and with Labor Figured Chiefly in ��;: �'. ��
ss

����:g::::::::::::::::::::::::: ��N�r 
Hours and Quantities. A Handbook Box lid holder. H. W. Morrow ............. 922.611 
for Architects, Builders, Contractors, ��;e��\;;��!��'s ��el;�;'m�n�C�:';I��f,
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Appraisers, Engineers, Superintend- Williams ................... '" ........ 922.651 
ents, and Draftsmen. By William ��fJ;�e�r 
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Arthur, Box 482, Omaha, Neb. New gous materials, D. B. Luten . . . . .. . . .... 923,058 

York: Published by David Williams Brush, R. Porter ........................... 922, 947 
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on tbe part of the engineer or arcbit"ct than Bullet and projectile, E. Spencer ... ........ 922,638 

tbe estimation of building costs. 1'·or tbis Burial casket. '1'. Sosnowski . .. . .. . . . ... .... 922,819 

reason any book which will materially belp ������f. ���\��·r.
b
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presented to him must be welcomed. Mr. Calculating device. R. H. Fenn . . . . .. . . . . . .. 922,465 
Artbur in his previous edition bas demon- Can, C. D. Henriques .. .... ... . .. ...... .... 922,896 

strated the fact tbat be is certainly compe- g:� �����;.' a�d �ot�{:YJ;��ppe�: 'ci: ·W: j�p: 
922,932 

tent to guide tbe estimating engineer and_ son . . ... . ... . .. .. .. . . . . . . ....... . ..... 922,702 

arcbitect. The new edition of bis book ltrings can"BL.:����ne�, ��Y"i�e 
fO.'· .. ����� .. 

m
����

, 
. .  �: 12,959 

tbe prices up to date and incorporates much, Candlestick, miner's, Ramstead & Johnson .. 922,950 

new tabulated matter. Cane sling, J. :Mallon .. . . .. .. .. .. . . ... . ... . 922,929 

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 li"t about copies of tbes" patent8.] 

Abdominal supporter and truss. comhinfd, J. 
Ii'. Cruff .... . . .... ... . .. ...... .. .. ... .. 922,859 

Accounting and tagging system. R. Crane ... 922.672 
Acid, anbydrid of acyl salicylIc, 11'. Hof-

mann . . .. ... . . .... . .... ... .. . .... . .... 922,766 
Acid derivative and making the samp, 

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, .1. 

G. Vincent ... . _ . .. ......... ........... 922,547 
Advertising apparatus, electric. G. Bandied 922,836 
Aerial machine, J. J. RekaL· ................ 922.952 
Aeroplane, J. Potts............... 923,075 
Agricultural implements, soil working at-

tachment for. B. r··. Luke ...... .... . . .. 92.1.057 
Air brah:e pipe- conpling. J. E. Bl·odie ....... 923.112 
AJr compressor, automatic, J. Gruninger . ... 922,694 

Canopy for dL'aft animals, D. J'. Condon .... 92.1.02 1 
Capping machine. G. Klrkegaard .. 922,776 to 922,778 
Car and tender ullderframe. W. D. Lowry, 

922,787 to 922.7.�9 
Car construction, J. G. Bower .. ............ 922.846 
Car draft gear, railway. W. R. Matthews .. 922.708 
Car, dump, A. Lipschutz .............. . ..... 922.923 
Cal' friction draft rigging, railway. J, F. 

O'Connor ... ......... . .. .... . 922,617 to 922.GJ9 
Car, passenger, F. Koch . .... . . .... ... . . . ... 922.782 
Car. shovel. E. S. Bennett . .... . ..... . . . ... 922.450 
Car strap, E. M. Hedley ..... . ... ... . . ... . .  922,765 
Car underframe, C. H. Howard . . .... . .. .... 922,586 
Car upper berth, sleeping, E. G. Budd ...... 922.850 
Car upper berth. sleeping, KII burn & Budd. 922, 91� 
Car wheel, E. A. Booser . . ... .......... . ... . 922.844 
Car wheels, mnnufactul'€1 of. C. E. Wollf' .... 922,655 
Cars, steel nnderframe for railway, Rohhins 

& Sharp . ........ . . ... ................. 922,955 
Card clothing, Bates & Robinson .. .. ....... 922,448 
Cards, device for facilitating the dealing of, 

G. H. Rives ............. . ..... .. .... . . 922.954 
Carding machine, W. Barber . .............. 923.003 
Carousel or merry·go-round, R. W. Steen ... 92:l.087 
Cartridge holder, E. E. Neal . . . ............ 923,06f< 
Cartridge shells, manufacturing, L. E. 

Hooker ... . .. . . . ......... ... ... . . ..... . 922.585 
Carving machine, F. H. Richards . ... . . . .... 922.513 
Case. See Show case. 
Casting and making snme, mallE"able iron, 

Mannin!< & Stephenson .......... 922.791. 922,793 
Casting hollow structures in permanent 

molds, E. A. Custer . . . ..... . . .... ... . . .  922.754 
Casting macbiup. ingot, L. E. Howard . .... . 922.587 
Casting structUL·PS. E. A. Custer ... .. ....... n22.7'53 
Ca8tin�s, making, Manning & Stephpnson ... 922.792 
Catapult. W. W. McNaughton .. .. .. . . ... ... 922.804 
Cpntrifugal machine, W. Jorgensen . . . . . . • • .  922,485 

"Aeronautics" 

FOR 
GUNSMITHS, TOOL 
MAKERS, EXPERI­
MENTAL & REPAIR 
WORK, ETC. 
From 9·in. to13-in. Bwiull. 
Arraniled for Steam or 
Foot Power, Velocipede o.§e��Jg;'taT{t'Cdd?aloa. 
W. F. & I ND. BARNES CO. 

Established 1872. 
1999 Ruby St .. ROCKI"01\D. lLl.. 

The main planes of the Kimball mao 
chine are 37 feet by 6%. 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 provided 
with movable wing tips, 4 by 4 feet in 

Americaa Journal of size, on
' 

the ends of both planes. There Aerial Locomotioa 
Read the Enormous Progress in flying Machines 

is a double-surface horizontal rudder in 
and Airships. front, 12 by 2%: feet in size, the planes 

Nothing happens aeronautkally anywhere in the of which are spaced 3 feet apart. Thl'S world unrecorded in this magazine. 
The Only Aero Journal in Amerka. Third year. I rudder is located 9% feet in front of the 
Send for sample copy. 

1775 Broadway. New York 
mam planes. It is operated by a lever t=:======�===�����===� I convenient to the right hand of the 
laviator, while another lever worked by Crescent Wood Working 

Givts satisfsctioo.-Thous!l.nJs In daily 
Machinery the left hand operates the two sets of 

use. 
Band Snlf's, 8f\w Tables, Jointers, four vertical rudders each, placed on the 

rear of the movable w ing tips. Thi's 
I lever also operates the front wheel, in 

�lll���iskBG���:!'er��'lllg 
Phluers, Vlno(':1" nlld 
Ilatuher, lland Snw 

order to steer when running on the 
ground. 

Blades. 
Catalogue rnni1�d on ... �,,";� 

spptic:lt.iom. 
The t:res��nt Mnehine 
Cu., 2!tu Main Street. 
],eetonia, Ohio, U. St..l. 

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 a ir; 
but at the present writing he has made 
only one attempt. which was nnsuccess-

JAG E R Marine fUI in this respect. 

4-Cycle Engine5 1 • •• 

Skillfully desil<ned and well MAKING THE EYE OF SCIENCE. 
b!,l!t. Sinl<le lev!'r contrOl. com· (Continued from page 425.) bmmJ!" automatIC carburettor I ::�':, ��'!:,� �:,�::c:�d 

r�I�:�lftf; of the proper shape and curvature. 
un(ler most tryinl< condlt!O)lls But, you will want to know how does S,zesHo60 h. p. Send for catalog. 
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CHAS. J. JAGER CD. 

e wor man now w en e g ass 0 e 
281 Franklln.cor. BallerymarchSI. tested fits the test glass? It is in this 

___________ B_o _st_o_n_._M_ 3 _s_s .____ "how" that the exquisite fineness of the 

Free Catalogue of F test resides, for the beautiful phenomena 

Scientific and ree of Newton's rings comes into play here. 

Technical Books 1 Any extremely thin and attenuated film 
will show d iffraction colors-soap bub­

We have just issued a new edition 
of our Catalogue of Scientific and 
Technical Books, which contains 
.44 pages, and a copy will be mailed 
free to any address on application. 

bles are common examples. Every child 
Imows 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, 

MUNN & CO., Publisbers of Scientific Americaa. there is a thin film of air left between 

361 Broadway, New York (Continued on PaQe 1;$1.) 
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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 
other ways. 

objectives are tested in 
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 objective 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 be 
trimmed by one lathe and mounted i n  
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 lh-inch focus, such 
a lens will give a magnification in the 
microscope of 2,400 d iameters, or 5,760,-
000 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 I are in the least degree decentered, the. 
amount of error is magnified 

(Cmwluded on p<1{Je �$3). 
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PIONEER SUSPENDER COMPANY 
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Mahe a Motor Boat of 
any Boat in 5 Minutes 

You can do it wilh the Waterman Out­
board Motor which you can 
quickly attach (and detach) to 
the stem of any skiff, row boat, 
dinghy. punt, sail boat. and have a 
good motor boat. It is not a toy. but 
a reliable 2 H. P. Marine Motor 
that will drive an 18 loot row boat 7 miles an hour, 4 hours on gallon 
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Weight 40 lb.. Equipped with Schebler carburetor. Four yean" 
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are no imperfections in Cooper's. The wonderful 
Spring Needle fabric is Rawless and in addition each 
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Try Cooper's. It is the Underwear of character 
and quality. 

Made in Union suits and two-piece suits 
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Sure­
Service 

never faU-never get t!.fed_oOllt no morethan. a good horse and buggy 
-OOilt farlelill to keep--do more work in lesil time than three hortell. 
Take you anywhere and back again over an-V kind of road" in all kinds of weather. RUD ao 
milell on one gallon or 
gasollne. Simple,duz.. 
able, guaranteed 
mechanical con· 
struotion. Solid 
tires -no tire 
troubles or re­
pail' e::r:.pense. 
For Free Cat_ 

BUILD YOUR OWN BOAT­
SAVE TWO-THIRDS 

Anyone can Rut to�ether our knock-down boats or build a 
boat from our full-sized paper patterns. 
Seod for Bo at Catalog No. 22 Today. It Shows 100 New Model s 

f��I�_��lri��;Y th�U b:!�
h ;�� 

W:lnt, every pi�ce fitted and 
\Ve ('/In save you (1) the boat 

���
i
��_�

r
::R;;�:��I�����'l���) %P(�f;�� 

ready to put together. freight. l1igure it, out yourself'. 
Y 00 Take No Ri,k-Yoor Mooey Batk If Y 00 Are Not Satisfied 

BROOKS MAN UFACTURING CO. 
406 Ship Street, Saginaw, Mich., U. S. A. Est. 1901 

Origin:,tors 0 f the Kuodi,·Dowu ::-ystem of BoaL BuilJilig. 

ELECTRO MOTOR. SIMPLE, HOW TO 

By N. Monroe Hopkins. This " built-up " laboratory 
g���;� ;ti� ;o

e
�f:g��t�Om��

e 
J1<t�

n
gara�c:tga�

u
b� 

w
�
t
�d: 

by any amateur skilled in the use of tools. Sud it wilJ 
work as well as a $125 balance. rrbe article is accom­
panied by detailed workinp; d r3.w i ngs showing various stages Of the work. This articlei8 contained ill SClEN· 
TI>'IC AMERICA" SUPPLEMENT. No. 11 S4. Price 10 
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Wizard Repeating 
LIQUID PISTOL 
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Concrete, Reinforced Concrete 
AN D 

Concrete Building Blocks 
Scientific American Supplement 1543 contains an 

article on Concrete, by Brysson Cunningham. 
Tbe article clearly describes the proper com­
position and mixture of concrete and gives 
results of elaborate tests. 

Scientific American Supplement 1538 gIves tbe 
proportion of gravel and sand to be used in 

concrete. 

Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis­
cussion by Lieut. Henry J. Jones of the 
various systems of reinforcing concrete, con­
crete construction, and their applications. 
Tbese articles constitute a splendid text book 
on the subject of reinforced concrete. Noth­
ing better bas been publlsbed. 

Scientifio American Supplement 997 contains an 
article LJy Speucer Newberry in which prac­
tical notes on the proper preparation of con­
crete are given. 

Scientific American Supplements 1568 and 1569 
prpsent a helpful account of the making of 
concrete blocks by SLiencer Newberry. 

Scientific American Supplement 1534 gives 8 
critical review of the engineering value of 
reinforced concrete. 

'lcientific American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis­
cussed and illustrated. 

Scientific AmerIcan Supplement 1564 contains an 
article by Lewis A. Hicks, In wblcb tbe 
merits and defects of reinforced concrete are 
analyzed. 

Scientific American Supplement 1551 contains 
the principles of reinforced concrete with 
some practical illustrations by Walter Loring 
Webb. 

Scientific American Supplement 1573 contains 
an article by Louis H. Gibson on the prin­
dples of success in concrete block manufac­
ture, illustrated. 
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dcientifto American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. W'1rmle-y. 
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Chair seat, infant's portable bigh, F. L. 
Riddle ............................... . 

Check, baggage, etc., T. G. Portmore . . . . . .  . 
Cbllling macbine, N. H. Hlller ............ . 
Chuck, drill, G. Garretson ................. . 
Chuck, rock drill, E. E. McKinney, Jr ..... . 
Cbarn, J. R. Holder ....................... . 
Cburn, F. A. Miller ....................... . 
Cigarette, T. T. Hutcbinson ............... . 
Clock winding mechanism, E. E. Yaxley ... . 
Closure fitting, C. C. Puffer ............... . 
Clotbes rack, foldable, McIlvain & Key .... . 
Coal puncher or mining maehine, electric, 

923,078 
922.94S 
922.898 
923.041 
922,716 
922,699 
922,796 
922,481 
922,550 
922.508 
922,80:l 

J. B. Tbompson ........................ 922.736 
Coin delivery macblne, E. J. Brandt. ....... 923.01:l 
Collar fastener. S. G. Egban .. ............. 922,682 
Collar, borse, J. D. Wblpple ................ 922,988 
Collecting and folding machine, H. M. Bar-

ber, reissue ................. .. . ... .... 12.958 
Columns, base stand for IJOrch, G. Roysp .. . 922,517 
Combustion engine, O. Lietzeumayer ........ 923.054 
Concrete column, E. V. Johnson ..... ....... 922.910 
Concrete mixer, M. Jl, Demorest ... . .... .... 922,860 
Concrete mold, W. H. Alexander............ 922,997 
Conveyer and leer-charging de-vicp, J. l\Ic-

Dermott .. ..... .... . . ... ... ......... . . . 922,9�,l 
Coop or crate. folding. J. P. Maboney ...... 922.6011 
Core for bollow castings, J. K. Dimmick ... 922.678 
Cotton picker, R. S. Wbeeler .. ............. 922,647 
Counting macbine, R. Bue-rk, ............... 922,663 
Counting train. Sprague & Hookbam ........ 922,537 
Cream ripene-r, J. T. Hanna ............... 923.047 
Cross tie, metallic, F. R. Slocket t. ........ 922.968 
Cnff .. fastener, J. H. H. Henderson ...... ... 922.476 
Cultivator shovel, W. ,J. Hel'sche-r .......... H22,584 
Curling iron, M. R. Prudhomme .... . .. ..... 922,949 
Currency tray, W. A. Conway . . ... . .. .. .... 922,751 
Current motor, J. Messina .. .. . ... .. ..... . . . 922,935 
Curtain fixture, J. W. Kummer . . . . . . . . . . .. . 923,050 
Curve scriber, J. Gill ......... .. . ....... . .. '. 922,575 
Cutting and {:onveyiug mechaniRm, 8. M. 

Langston . . .. ... . ... .... ... . . .... . .. . .. 922,918 
Cutting off apparatus, Meeker & Carr . ..... 922,795 
Cyanids and cyanamids, productiou of, Bosch 

& Mltta,cb . . . . . • . . . . . . . . . . . . . . . . . . . . . .  923,012 
Cycles and otht'r vehieles. power transmis-

sion meehanism for motor, G. W. She-r-
man ...... ...... ...... . ... . ...... . .... 922.634 

Damper regulator. rr, E. 1\.fcKenna .......... 922,61-1-
Daube-r and polishe-r attachment for recep-

tacles, H. .1. Lyon ..................... 922.496 
DecorticatinA" fibl'olls plants. trallslJortal,le 

apparatus for, E. A. J. Duchemin ...... 922.8(}.5 
Dental fioss bolder. T. A. Tubbs ........... 922,82� 
Derrick, portable field, A. N. Hadley, re-

issue . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 12.960 
Dies, making, .r. M. Lyncb ....... . ......... 922.926 
Disb or plate, A. Lust. ........ . ............ 922.495 
Dish washer, C. Carstens: ...... ," 922.455 
Display bin, E'. F. Wear ......... . ... . ..... 922,738 
Display bOX, l". G. Merrltt . . .... . .......... 922.498 
Display can, sbeet metal. J. Xavler.922,831 , 922.832 
Distillate burner, C. H. Scboff .... ........ .. 922.522 
Ditching and grading machines, deflector 

for, W. H. Morenus .. .... .... ... .. . ... 923.064 
Doffer, A. A. Vardell ......... ..... . .. . ..... 922.545 
Door lock, G. H. Day ......... ..... .. .. .... 922,675 
Door operating appliance, F. Sboemaker .. .. 922.530 
Door se-curing means, A. Cotton............ 922,460 
Doors, guide bracket for edgewise movable, 

T. Mull .. ....... ................ . . ... . 922,612 
Drawing and spinning machines, wire board 

cleaner for, Nichols & Himes ......... .. 
Drawing table, H. Cole .. . . . . . .. .... . . . .. . .  . 
Drill operating attachment, A. Belanger ... . 
Drum and cymbal playing apparatus, W. F. 

922.806 
922.565 
922.558 

Ludwig ............................... 922,706 
Drying mechanism, R. E. Valentine . . ...... 923,092 
Duplicating awaratus, stencil. A. R. Diek .. 922,862 
Elastic materials, testing the- tensile 

strengtb of, L. Scbopper ........ ........ 922.524 
Elastic webbing, S. Kops, reissue .. ,........ ]2,962 
Electric circuits, protective device for, A. C. 

Eastwood .. ... . ...... ... .. ....... ..... 922,464 
Electric cut-out. T. E. Murray ... ... ........ 922,801 
Electric fixtures, attaching device for, L. A. 

Parrish ....................... ',' .... . . 
Electric furnace, Chaple-t & Remond ....... . 
Electric machine, dynamo, B. A. Behrend .. . 
Blpctric machine, dynamo, C. E. Lord ..... . 
Electric machine, dynamo, W. D. Pomeroy .. 
Electric switcb, C. R. Beebe .............. . 
Electric switch, Schwe-itzer & Herz ........ . 
Electric terminal, G. C: Landis ............ . 
Electrical circuit bre-ake-r, safe-ty, W. F. 

922,623 
923,018 
922,839 
922,924 
922.946 
922,746 
923,129 
922,917 

Wocber, et a l .  ......................... 922.654 
Electrical connector. G. E. Palmer ......... 923.071 
Electrode, battery. C. B. Scboenmebl . ... ... 922,726 
Electrode support, battery, C. B. Scboenmebl 922,727 
Electrode support, battery, Schoenmehl & 

Krause ............. . .......... 922.728. 922,729 
Electrode support. battery. C. B. Scboenmebl 922.730 
Electrolier bracket. 1. Le-vinson .. . . ........ . 922.490 
Elevator, J. P. O'Donnell ................ 922,620 
Elevator or mine cage-s, Rafe-ty device for, G. 

S. Burgan .......... , ... , ...... .  , .... . 
Elevator safety attacbment. J. E. Barber .. . 
Elevator safety device. H. Martine-au ...... . 
Elevator systems. indicator for automatic:'. 

922,452 
92.�.105 
922.607 

F.ll!p�i,!'�lp:.u��el�w 
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Endoscope, R. H. Wappler ............... .. 922.985 
Engine ignition f'��tE'm. internal combuRtion. 

M. B. Crist.................... 922,673 
Engines, cut-out attachment for internal 

combustion, Sbelbley & Moller. . . . . . . 922,528 
Engines, electric ignite-r for explosive-, E, 

Westman ............................ . 
Envelop, H. F. Kr.uger .................... . 
Envelop, A. E. Harker ..................... . 
Envelop fastener, N. L. Merrick ........... . 
Expansion bolt, self-locking, Vernon & Morn-

922.987 
922.600 
922.891 
922,934 

EXPI�s'i!�arengi��,' 'R:' N�;;l��::::::::::::::: ���:g� 
Explosive engine, compound. S. A. Reeve .. 922.509 
Extensible bracket, C. B. Corbin .... . . ...... 922.566 
Eyeglass mounting, H. G. Rosklnd .. .. ..... 923.080 
Eyeglass nose grip, T. E. Carpenter . . ... .. .  922.853 
Fa bric, I.J. Puryear ......................... 922,811 
Fabrics. forming woven pile, J. K. Dalk-

rani an .. ... . .... ........ ... . . ... ...... 923.0'26 
Fare register, L. Ebrlicb .... . . .. .. 922.867. 922,868 
Faste-ning inserting machine, Bates & Gam-

ble ........ . . .. . . .. . . ... ... .... . . ...... P22,447 
Fauce-t index. J. H. Glauber............... '22.576 
Feed regUlator, G. D. Scbeitfler . ...... ... . . 922,725 
Fe-eding watpr to flash boilers, automatic 

re!!ulating means for. J. D. MacLacban. 922,790 
Fertilildng material. making, J. W. Lowman 922.494 
Fire alarm te-Iegraph apparatus. F. W. Colp. 923.114 
Fire apnaratus. L. H. Ove-rly .......... ..... 922.622 
Fire extlnguisber. cbomical. G. W. Rankin .. 923,076 
FirearmR, especially for recoil loading fire-

arms, magazine arrangement for, P. 
Manser .... ... .... .. ..... ..... ........ 9.22,4g] 

Fire-arms, re-bounding hammpr for, F. C. 
Cbadwick ... ........ . ... . ... ...... . .. . 923,113 

Firing and fuse-l'egulatin,1,{ mecbanism, com-
bined, Fritscb & Snringer ............... 922,877 

FiRh and animal catching book, W. Gabriel-
son ............................... " .. 

Fi:;:::h lure. C. l\f. Wilcox .................. . 
Flange union. g . •  T. Davis ................. . 
Flooring jack . . T. W, Marsb, .......... , " , . 
Flower stand. folding, F. C'. Te-ilp�co ...... , 
Flue base, inte-gral, E. P. l\fpredith ...... , .. 
Flue scrape-r, W. Appenbrink ............. .. 
F'IYing apparatus, P. F. Df'Jrn ............. .. 
Flying machine-. G. W. ThompRon.. , '. , 
Flying machine launching appal':'ltnR. ;r. 

922.879 
92�.OOO 
922.755 
922.93n 
923.()'�� 
922.714 
922.999 
922.7511 
922,972 

Means .. ................. . .. 922.71 0 to 922.712 
Flying machine launching device-. .T. Mpans. 922,713 
Foot l'eRt for chairs. swingR. ptc .. W. & R. 

Zabel '. . .. . 
Form. nreSRer . .T. M. Stf'in ., ... ........... . 
Form. �bould�'r preRSel'. J. l\f. Stf'in ....... . 
Fl'anA"ible protecting devic". F. W. Cole .... . 
Fuel system. doublp tank. H, Lemp ....... . 
Fllme arrestf'l'. Rockliff & Booth .......... . 
Fumigator . .T. Hauck .. , . ... , .. , . . , ........ . 
Fuse adjusting device. R. H. QniRling ..... . 
Game, G. H. Parker." . .......... ...... " . 
Game board. n. W. Heydon ............... . 
Garment rack. F. Wolf .. , ........ ........ .. 
Garmpnt Rhoulder preRsing device-. .T. M. 

922.994 
922.734 
922.n5 
923.115 
922.604 
922.510 
922,5R2 
922.R1� 
922.717 
n22.897 
922,991 

Stein .. .. ..... .. . .. . .... ..... .... . . .. . 922. n� 
Garment Rupporter clasp. R. A. Moore ...... 1)22,799 
Gas baJrs 01' tbe like-, apparatuR for asce-r-

talnlng tbe buoyancy of, S. D. Wbeeler. 922.64R 
Gas burner, F. & R. Park .. ... . ... . ... .... 922.502 
Gas burner. E. L. Wbite .............. . . ... 922.9R9 
GaR burner safety atta('hmf'nt, G. H. Je-n-

nin!,s ......................... ......... 922.770 



JUNE 5, 1909· 

to the magnification of the object seen. 
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 d istance, 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 chal t 
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 stri!E, 
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 unskilfed observer may 
find it d ifficult to d istinguish between 
the image made by a poor and a good 
one-twelfth, but the scientrst 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, shells 
and blocks carefully machined, glass 
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 eyes of science and the two 
most important tools in the laboratory, 
go from the factory all over the world 
to the laboratories wliere are made a 
large per cent of all the discoveries in 
science of all kinds, bilt 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 x' n' of the master opti­
cian. 

• ••• • 

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 m etal 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 J,35.) 

Scientific American 433 
Gas engine, E. J. Gulick . . . . . . . . . . . . . . . . . . . 923,046 
Gas extractor and mine ventilator, G. Laws. 922, 603 
Gas machines, interlocking device for, L. H. 

Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Gas, manufacturing, W .  H. Cone . . . . . . . . .  ' . 
Gasolene engine, H, ,J . Wegner . . . . . . . . . . . .  , 
Gate, Z. T. Cox . . . . . . . . . . . . . . . . . . . . . . • . . . . .  
Gate opener, F. A. Schuster . . . . . . . . . . . . . . .  . 
Gearing, G. Westinghouse . . . . . . . . . . . . . . . . .  . 
Gearing, reversible tl'ansmission, l\f. W. 

923,063 
922,857 
923,093 
922,461 
922,963 
922,827 

Kouns " .. " .. , .. " "  . . . . .. . . . . . . . . . . .  922,599 
Gearing, speed change, Garvin & McClellan. 922,880 
Glass drawing machine. L. A. Thornburg . . . 922,973 
Gluing textile fabrics, machine for, Schroder 

& Seldal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 922,962 
Golf ball, E. I(empsball . . . . . . . . . . . . . . . . . . . . 922,773 
Governor, W. Fox . . . . . . . . . . . . . . . .. . . . . . . . . . 922,689 
Grading attachment for vehi.cles, road, W. 

S. Livengood . . . . . . ... . . . . . .. . . . . . . . . . .  922,493 
Grain bin dump distributer, J. R. Pattinson 922,944 
Grain mill signaling attachment, B. B. & J. 

W. Spratlin . . . . . . . . . . . . . . . . . . . . . . . . . . .  922,821 
Grain sprouting or germinating apparatus, 

A. W. Grunwaldt. . . . . . . . . . . . . . . . . . . . .  . . 
Gramopbone, L. T. Halle . . . . . . . • . • . . . . . . . . .  
Gripper attachment, J. R. Grove . . . . . . . . . .  . .  
Grubbing and root breaking macbine. D. M. 

Gates . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . 
GUll, portable, O. Lauber . . . . . . . . . . . . . . . . . .  . 
Gun, rf>coil. Lauber & Rominghans . . . . . . . . .  . 
Hammer attacbment, D. M. Eddy . . . . . . . .  . .  

922,888 
92�.119 
922,762 

922.572 
923.052 
923.051 
922,568 

M:�;::s s�:�e�1�1�
te

��a���: ��
n
fr6�ard . . . . . 922.904 

Harrow or cultivator. J. Courtenay . . . . . . . . . 922,671 
Harvester. potato, L. I(nitfen . . . . . . . . . . . . . . . 922.915 
Harvesters, apparatus for straightening 

grain upon. D. H. Simmons . . . . . . . . . . .  . .  
Hat brim curling machine, C .  E .  Sackett . .  . 
Hay fork, A. A. Parish . . . . . . . . . . . . . . . . . . .  . 
Headllgbt. R. H. Welles . . . . . . . . . . . . . . . . . .  . 
Hpating device, Pprpl7.veich & Rosenbusch . .  
Heating device, orchard. R. Henry . . . . . . . .  . 
Heating plant, room. B. Korting . . . . . . . . . . .  . 
Heating storage water, system of, J. L. 

Curran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hpddle making machine. C. B. Borgeson . . .  . 
Heel and protector tberefor, boot, J. W. 

Baddock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Heel, shoe, M. Molitor . . . . . . . . . . . . . . . . . . . .  . 
Hinge, D. W. Lenahan . . . . . . . . . . . . . . . . . . . .  . 
Hinge, C. W. Ellerbe . . . . . . . . . . . . . . . . . . . . . .  . 
Hinge, post, W. S. Emery . . . . . . . . . . . . . . . .  . 

923.084 
922.959 
923.072 
922,826 
922,503 
922,478 
922,783 

923.025 
923,011 

922.555 
922.499 
922, 60 5  
923.037 
923.038 

Hoisting and conveying apparatus, A. E. 
Norris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 922.807 

Hoisting apparatus, H. Aumund . . . . . . . . . . . . 922.554 
Hoisting apparatus, W. F. Murray . . . . . . . . .  922.937 
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Horn, cam operated, M. R. Hutchison . . . . . . 923,049 
Horn or alarm. mpchanically actuated 

diapbra)!m, M. R. Hutchison . . . . . . . . . . . . 923.122 
Horse detacher . . T. G. Miller . . . . . . . . . . . . . . . .  922,797 
Horse detacblng device. M. F. Sadler . . . . . . .  922,518 
Horsesboe. G. Marsball. . . . . . . . . . . . . . . . . . . . .  923.0 60 
Hose coupling, )!as, C. Sautter . . . . . . . . . . . . . .  923,081 
Hos"&, IJ-lr�w�ou�lIn

.� . 
e�� .. ��

nn:�:I.
o
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. .  �:���n 922.805 
Hot-air engine. E. M. Fraser . . . . .. . . . . . . . . . 922,875 
Hub clutcb gear, veblcle, B. Settergren . . . . 922.965 
Igniter timing device, .T. G. Heaslet . . . . . . . .  922.764 
Indicator, H. D. Flegel . . . . . . . . . . . . . . . . . . . . . 922.466 
Inkstand. W. Rodiger . . . . . . .. . . . . . . . . . . . . . .  922.957 
Insulating joint. A. F. Batcbelder . . . . . . . . . . . 922.556 
Insulator, electric line, R. Henry . . . . . . . . . . . 922,477 
Insulator, tbird rail, L. M. Randolpb . . . . . . .  922,951 
Internal combustion engine, C. D. McClIn- . 

tock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922,613 
Internal combustion engine, T. D. Kelly . . . .  922 .911 
Ironing board, S. A. Barber . . . . . . . . . . . . . . . . . 922,44{J 
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. du Plantier . . . . . . . . . . . . . . . . . . . . .  . 
Jam dolly. A. Ricketts . . . . . .  " . . . . . . . . . . . . . .  
Knob spindle comppnsator. W. S .  Trask . . .  . 
Labeling machine, F. W. Wild. Jr . . . . . . . . .  . 

922.810 
922.014 
92R.GnJ 
92R.G96 
922.974 Labeling machine, bottle. G. A. Tbornblll . .  

La11t>ls to garments, etc., attaching, M. 
Mayer . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. 922.6G8 

Ladder, H. B. Fuller. . . . . . . . . . . . . . . . . . . . . . . 922,878 
Ladder, trussed, A. P. Boyer. . . . . .  922.847 
Lamp, electric arc. L. O. J{ozar . . . . . . . . . . . .  923,127 
Lamp, gas, A. H. Humphre.v . . . . . . . . . . . . . . .  922.907 
Lam
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�. �� . ����� .'����� .�l:.c.t:��, . . I�:�: 923.124 

Lantern. I{ocb & MaYfol'tb . . . . . . . . . . . . . . . . . 9 22 .598 
Latcb, door, E. H. ToM . . . . .  . . . . ... .. . 922.975 
Latch. gate. B. H. Hannemann . . . . . . . . . . . .  922.889 
Latbe, self-feeding semtch bruHb, J. H. Goss 922.761 
Lemon squep"er. A. J. Bennett . . .  922.449 
Lens for builtllng IIgbts, F. Scbwickart. . . .  922.964 
Letter box, H. C. Giles . . . . . . . . . . . . . . . . . . . .  922,574 
Level, H. A. Scbatz . . . . . . . . . . . . . . . . . . . . . . . .  922.960 
Llftin!< jack. A. M. Colt . . . . . . . . . . . . . . . . . . . 922,856 
Llgbtnlng arrester, E. E. F. Creigbton . . . . . . 923.024 
Liquid elevator, J. P. Bucbanan . . . . . . . . . . . •  922.749 
Liquid raising means. H. P. W. Esning . . . .  922.870 
Liquids, apparatus for controlling thp flow 

of, A. Priest man . . . . . .  " . . . .. . . .... .. .. . 922.629 
Loading and unloading mechanism, G. Davis 923,028 
Lock alarm. J. Newman . . . . . . . . . . . . . . . . . .  , '  922.fll 6 
Loom, W. C. Perry . . . . .. . . . . . .  " .. . ... .. . . . .  922,718 
Loom thread parting mechanism, A. E. 

Rboades . .. . . . . .. . . . . . . " . .. .. . . . . . . .. .  922,511 
Looms. weft-feelpr for automatic weft-

renlenlsblng. W. R. Stitt . . . . . . . . . . . . . . .  922.539 
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Mall bag delivery apparatus, G. A. Mains. 922,707 
Mall bag Hchange apparatus, C. W. Burke, 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 922,665 
l\fail recpiving and delivering apparatus, au-

tomatic, H. H. Hunter . . . . . . . . . . . . . . .  922,701 
Maize cars, utilization of. F. L. Stewart . . . . 922.822 
Mang"ling roller, F. W. Lauterbacb . . . . . . . . . .  922,488 
l\fanhole frame and covpr, combination, D. 

A. Harrington . . . . . . . . . . . . . . . . . . . . . . .  . 
l\fanure spreader. W. I. Wiedpmeyer . . . . . . .  . 
Mashln!< machine. A. R. I(pller . . . . . . . . .  " . 
Matcb box, G. Gleasure . . . . . . . . . . . . . . . . . .  . . 

922.892 
922.830 
922.486 
922,472 

l\fatch safe and cigar cutter, combined, D. 
C. Flanigan . . . . . . . . . . . . . . . . . . . . . . . . . .  922,570 

Matcb safe and IIgbter, J. G. & A. L. 
Portteus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 922,W7 

Measuring and Indicating device, H. J. 
Marx . . . . .. . . . . . .. . ... . . ... . . . . . . . . . . .  922.931 

Mechanical movement, R. J. Forman • • • • • • •  922.467 
Mechanical movement, O. H. Slafter . . . . . . . .  922.532 
Metal construction, W. P. Lawrence . . . . . . . .  922,919 
'Metallic linings, making seamlpss, Burr & 

Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922.851 
Metronome, Wblte & Hunter . . . . . . . • . . . . . .  92R.G94 
Milk container, G. W. Maxwell . . . . . . . . . . . 923.061 
Milking machine, O. Mortensen . . . . . . . . . . . . .  923,065 
Mill. See Pulverizing or grinding mill. 
Mincing machine lmife. A. Gomol'y . . . . . . . . .  922.884 
Miter box. W. H. Eastman . . . . . . . . . . . . . . .  922,680 
�nxtnrNl .  apnaratus for obtaining intimate, 

E. Dor-Delattre . . . . . . . . . . . . . . . . . . . . .  . 
l\for ar mixpr. G. D. Scheifflp]' . . . . . . . . . . . .  . 
l\fotor control systpm. H. F. Stratton . . . . .  . 
l\iotol.'s, short circuiting device for electric, 

922.86.3 
922.724 
922,540 

C. A. Scbnur . . . . . . . . . . . . . . . . . . . . . . . . . . 922,521 
Mower attacbment, S. E. Staal . . . . . . . . . .  922,970 
Muffler cut out mecbanlsm, L. S. Cbad-

wick . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 922.568 
MURic holder, R. W. Mills . • • • • • • • • • • • • • . .  922.61 0 
1tInsic roll container, L. Haas . . . . . . . . . . . . !l22.n95 
Music sbeet turner, Sbaw & yost. . . . . . . .. .  922.527 
Music Instrument, stringed, A. S. Leslie . . . .  922.921 
Needle lubricating device. ,T. B. Hadaway . . 922.696 
Needle and the like, holder for, F. W. 

Hawkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Nozzle, G. L. Burden . . . . . . . . • . . . . . . . . . . .  
Noz"le, H. B. Helm . . . . . . . . . . . . . . . . . . . .  . .  
Nuisance, device for preventing dog, A. H. 

Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Nut and bolt. self-locking, M. Jacobs . . . . .  . 
Nut lock, S. Truston . . . . . . . . . . . . . . . . . . . . . .  . 
Nut lock, L. T. Twyman . . . . . . . . . . . . . . . . .  . 
Nut lock, R. F. Ross . . . . . . . . . . . . . . . . . . .  . 
Nut lock. R. Scberer . . . . . . . . . . . . . . . . . . . . .  . 
Oil can. T. W. Alpxander . . . . . . . . . . . . . . . .  . 
Oil Hwitcb. H. L. Van Valkenburg . . . • •  , • • . .  
Ore pulverizer. Good & McCullougb . . . . . . • .  
Ore treating furnace. C. C. Medberry . . . . .  
Ore volatilizine-. revolving, H. H. Hughes . .  
Ores, treating nickel, A .  G .  Betts . . . . • • • • . .  
Oven, camp, W. H. Hart, reissue . . . . . . . .  . 
Packing box, G. Cerf . . . . . . . . . . . . . . . . . . . .  . 

922.89R 
922,664 
922,895 

922.956 
922.482 
922,543 
922.642 
922.721 
923.082 
922.996 
922,825 
922.577 
922.609 
922.906 
923.005 

12,961 
923,017 

PENNSYLVANIA R. R. 
Reminder Bulletin. 

The highest class railroad 
train in the world is 
THE PENNSYLVANIA SPECIAL. 
Its regUlarity of schedule is 
proven by performance. Its 
equipment fits the busy man's 
convenience, its time his leis­
ure. 

He may rest, read, dictate, 
eat, and sleep in the closed 
hours of business. It is an 
annex to his office and a re­
production of his club. 

New York to Chicago be­
tween suns. 

It 's  a day to the good. 
Leaves New York 3 . 5 5  P. M. , 

arrives Chicago 8 . 5 5  A. M. 
Leaves Chicago 2 . 45 P.  M . ,  

arrives New York 9 - 45 A.  M .  

can 
touch 
you 

You need them es­
pecia/(y with Kllee­

Drawers. 
The only garters that 

fit so p e r  f e c t 1 y you 

wear them uncon sciousl y .  

2S a n d  S o  cents at dealers, o r  direct 

if you don 't find them. 

A. Stein & Co., 182 Center Ave. , Chicago 

ICE YACHT BUILUlNG.-COMPLEET 
flT!:g�B��J.b:ri

o
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o
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s
T ��� lj�'¥. 

tl�4, 11 97 and 1�;)3. Eacb number gives plans of 
a different boat. Price 10 cents each. For sale by 11unn 
& Co. and by all newsdealers. 

ENT IN EACH TOWN 
and district to ride 
and exhibit a IgoQ 

everywhere are making mone,. 
of your bicycle: We ship 
a
�;�

c
ridtti��a6ic{�r:�� 

or do not wish to keep 
be one cent. ro make at ODe 

middlemen"s 
DO and 

ILL. 

BEFORE YOU BUY A MOTOR �\� !!d
d
;�!i�:l lt�osE:��� C!nt;-:��

t
;��U:urna:t!I�:U� 

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

R O B ERTS M OTO RS 
(1 li TO 60 H. P.) ARE TROUBLE PROOF 

They are designed by E. W. Roberts, M.E., one of the most e%pert. mechanical engineers in the U. S. and constTucted under his personal supervision. 
NothinJ!" b e:xperimental. They have no freak Ideas-no base explosiollS or back fire. Everv 

���rta���i:e
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at��:��� f����� ��t!t�g�8!n���!k �Otl·���,:u�·��iftY;. S'G�� ��ts�:r:;:.�.el{' 

ROBERTS MOTOR CO •• 1411 Columbus Ave., Sandusky, Oblo, U. S. A 

Practically Taught 
tbrouah the medium of tools and machinery. 

Our studentsl.am hydoingthework them­
selves. under the guidance oflkilled.instructolSj in tbe largest and best equipped Electrica 
Scbool in tbe U. S. We prove our claims 
by sbowing alI aepGcants tbro'!B.b the school. 
Write or call for Prospectus" T." 

NEW YORK ELECTRICAL SCHOOL 

New York City 

LEARN WATCHMAKING 
W e  teacb It. tboroughly In as many montbs as It 

formerly took: years. Does away with tedious apprerl­
ticeship. l\foney earned while studying. Positions Be· 
cured. Easy terms. Send for catalog. 
ST. LOUIS WATCIIMAKING SCHOOL. St. Loul., :\10. 

How to Construct 
An I ndependent Interrupter 

In SCIENTIFIC AMERICAN SUPPLEMENT. 1 6 1 �. 
A. Frederick Collins describes fully and clearly with 
tbe belp of good drawings bow an Independent multiple 
interrupter may be constructed for a large induction 
coil. 

Tbls article should be read in connectloll with 
l\fr. Collins' artlcle in ::;crE�TIFIO AMERICAN SUPPLE­

M ENT, 160�, .. How to Coustruct a l OO·ltIi I" 
Wireless TeleKraph Outfit." 

Eacb Supplement costs 10 cents; 20 cents for tbe 
two. Order from your newsdealer or from 

A Swing of 
Steel Springs 
J'",.M Brings sunshine to 'I!,�w happy childhood days. 

aean, healthful joy that �-'). will recall pleasant 
_" � memories. A l i t t l e  

t hird seat for baby-
a!.o makes a fine foot 

rest. End seats with spring hacks for adults. Has a gEding 
motion that ends gradually, No jerks or jolts. $9 I ROOM FOR (9) NINE entire I t $1 075 

family. Richly colored canopy. 0 -
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 
hack plan. 
D. H .  BAUSMAN, 9 AiDe St., Bausman (La Douter Co.) p&_ 

CONCRETE HOUSES 
Cost Les. T han Wood 

TWO MINUTES 
TWO CENTS 

.Iloses, by t.be aid of a rod, 
struck. a rock and got cold 
I'N!'t{j:piffi \tViU�T�Jt 
strike a match and instantlv 
get hot water. Easily cOIi­nected. simple, durable. ,,,'rite 
fol' Hooklet and 30 days 'I'rial Offer. 

II U1IPJlIIEY CO. 
J)cpt. 426. Knlnm nzoo, lUch. 

CON-
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t: 922,1\111 MUNN & CO., 361 Broadway, New York 

Pleaae mention the SCIENTIFIC A MERICAN when writing to adllertiaer. 



434 Scientific American. 

Classifi ed Advertisements 
Advertising in this column is 75 cents a line. No less 

than four nor more than ten lines accepted. Count 
8even words to t.he line. All orders must be accom� 
panied by a remittance. Further information sent on 
request. 

Inquiry No. 89S4.-Wanted the address of tbe 
manufacturers of Cypress wasb tubs. 

1 nquiry No. S9S6.-Wanted to buy crown and flin� 
glasses for teJescope objectives. 

InqnirY No. S98,'.-Wanted, tbe manufacture,.., of 
tbe Van Winkle. Woods & Sons, and the Weber power 
meters. 

In Water Filtered . 
by a 

MONMOUTH 
READ THlS COLUMN CAREFCLLY.-You will find 

inquiries for certain classes of articles numbered in 
consecutIve nrder. If you manufact.ure these goods 
write us at once and we will send vou tbe name and 
addre�s of tbe party desirin/? tbe information. Tbere 
18 no charg-e for this service. In eVf.>ry case it is 
nec.essary to give the nUlnber of tbe inquiry. 
Where manufacturers do not respond promptly the 

InquirY No. S98S.-Wanted to buy " large build-
�fte0r' p':,t:e,::��n:go':]�l:,':,�a;::,:;��g plant baving a large Simple Gravity 

Inquiry !IIo. S9S9.-Wanted a macbine for making Filter and Cooler 
cocoa tiber mats. This is one of 

inquiry Juay be repeated. 
MUN N  & CO. 

B U S I N E S S  O P P O R T U N I T I E S .  

WANTED. -Address of makers offlrst class Ure ben-

Inquiry No. 8990.-For information regardin� 
shoes not made of leather but similar to the same and 
are as durabJe. 

Inquiry No. Ioi991,-Wanted to communicate wltb 
manufacturers of large straw bats for every-day wear. 

InquirY No. �992.-Wanted to buy cheap glass 
eyes suitable for images of animals, etc. 

Inquiry No. 8993.-Wamed to buy producer gas 
plants. 

ders. Hoopes, Bro. & Darlington, Inc.,WestChester,Pa. Inquiry No. 8994.-For manufacturers of an ap-
inquiry No. 8S6S.-Wanted to buy nickeloid for paratus to produce very high temperatures. 

buttons. 
MY BOOK • •• Building- a BusinesR," tells how mail 

order a/?ency busine�s can be startel"l witb capital of 
$50 to $100, and make several tbousand dollarsannuaHy. 
It's free. Robert Hicks. 1:-;t. I.Jouis, Mo. 

Inquiry �o. 8H04.-Wanted to buy new or seconrt 
band machinery for makin.e " bow type." mouse and 
rat trap sprinJIS and wire parts. sing1e machine or full 
()uttJt. 

W ANTED.�Sole agency for patented article. Quick 
seller for little money. Address O. Kuehn. 442 Central 
Park, W., New York. 

Packing, metallic ring, .T. Sieger . . . . . . . . . .  922,61)5 
Pail fastening and sealing device, C. C. 

Ba tcbelor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922,557 
Pail bolder, milk, T. N. Oium . . . . . . . . . . . . .  922,621 
Pail stand, foldable paste, J. A. Jensen . . .  922,909 
Paper fruit box, E. W. Cornell . . . . . . . . . . . .  , 922,459 
Paper bolder, toilet, Aspenleiter & Miller . . .  922,745 
Paper wrapper for moldings, etc., F. Kauf-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922,772 
Pavement, street, S. E. Finley . . . .  922,687, 922,688 
Pen and pencil clip, F. C. Lowrey . . . . . . . .  923,055 
Pbotograpbic dry plate, L. Husson . . . .  922,908 

Inquiry No. 890loi,-For a dealer in tapes and cords Pbotograpby, F. W. Donistborpe. . . . .  923,030 
for Venetian blinds. Photography, color, E. Clifton . . . . . . . . . . . . . .  923,019 

P AT E N T S  F O R  S A L E. 

FOR SALF..--Patent No. 7R7,968.-Typebar for flrst· 
class visible typewriter that is cheap to manufacture. 
Carries its own guide, furni�hlng p€'rfect and perma­
nent. alignment under heavy manifolding. Address 
John Winsor, 146 Mott Street. Corry, Pa. 

lnfluiry No. �91S.-�'or manufacturers ofHWydes 
Electro-Catalytic Sparking Plug." 

FOR SALE OR ROY ALTY.-Patent 891.783. Boiler 
fl uefastem�r. Forms perfectly steam tigbt joint. Po�i · 
tivelv prevents lea]{age. No swaging, no packing. easily 
adjusted. Sma.1l cost to manufacture. H. 'l." Fuster, 
AbbotRford Inn. Los Angeles. Cal. 

Pbotometer, W. Herrlmann . . . . . . . . . . . . . . . .  922,583 
Pianissimo device, G. A. Wheeler . . . . . . . . . .  922,828 
Piano pedal and making the same, A. L. 
Pict:r�be:acbi���: '��t��'a"ti� ' ii'ght '�hield for 

923,036 

moving, D. C. Woodwortb . . . . . . . . . . . . .  922,74a 
Pile fabric, woven, J. K. Dalkranian . . . . . . .  923,027 
Piling, interlocking sbeet, C. S. Boardman. 923,110 
Piling, metal sheet, T. C. Jackson . . . . . . . . . .  922,769 
Pipe coupling. etc., blank for the manufac-

ture of middle rings for. G. H. Wbite . .  922,990 
Pipe joint coupling, H. B. Hodge . . . . . . . . . .  922,480 
Pipe wrencb. D. B. Edwlns . . . . . .  · . . . . . . . . .  922,866 
Planter. combination, C. Linder . . . . . . . . . . . .  922,922 
Planters and fertili�7.er distribnters. broad-

cast attachment for. B. F. Cranwell, 
et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,023 

Inquiry No, �921.-For the manufacturers of gilt Plantin.o: macbine. B. c. McCoy . . . . . . . . . . . 922,940 
paper. Plow, R. T. Huggins . . . . . . . . . . . . . . . . . . . .  922,905 

Plow, rolling drum, J. P. Smitb . . . . . . . . . . . .  922,535 
P
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H E L P  W A N T E D .  Pocket box, combination. C .  Jensen . . . . . . . .  922,592 
. LOCAL REPI!,E�F,NTATIVE WANTED.-!;plendid Pole piece fastening device, J. D. Flr-
InCOme assDred rurht man to act as our representative I min . . . . . . . . . . . .  : . . . .  , . . . . . . . . . . . . . .  , . .  922,760 
after learnin/? our business thoroue:hly b7 mail. Former Pole support, T. Hames . : . . . . . .  : . . .  ,' . . . . .  922,763 
experience unnecessary. All we reQuue is bonesty. Post card and fan, combmed p1ctUle, K. 

922,715 
922,816 
923,079 
922,802 
922,759 
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ceptional opportunity for a man in your section to get Potato digger, J. S. Robbins . . . . . . . . . . . . . .  . 
into a bill paying bu�jnes� without capital !lnd beC(lme Power transmitting device, F. R. McBerty . .  
independent for life. Write at once for full par- Press. A. G. Fell . . . . . . . . . . .  ' . . . . . . . . . . . . . . 
ticulars. Address E. R. Marden. Pres., The National Printing and vending machine, ticket, F. 
Co-operative Real Estate Company, Suite 378, Marden W. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,085 
Building-, Washington. D. C. Printing-. book press for color, N. P. Torn-

bladb . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  922,542 
Inquirv No. S922.-Wanted the address of Worth­

ington Boiler Co. 
MECHAXICAL ENGf:lIEER wanr.ed to take charge 

of outside construction. Give experience. Address 
Construction, Box 773. New York. 

Printing macbine, A. B. Dick . . . . . . . . . . . . .  922,861 
Printine: mecbanism, R. A. Pollock . . . . . . . .  923,074 
Projectile, E. Ga tbmann . . . . . . . . . . . . . . . . . .  922,573 
Propelling vessels, means for, F. Ishoy . . .  923,123 
Pulley attacbn:ent, clutcb, W. C. Perry . . . . 922,719 
.Pulverizing or grinding mill, J. W. Fuller, 

Inqniry No. S921".-For the manufacture" of a Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · ·  . . . .  922,468 
steam rotary excavator as deElcribed in tbe Scientific Pulverizing roller, E. E. Porter . . .  922,505, 002,506 
American of December 12, m08, page 347. ',pump, bydraulic air, I.'. un . . . . . . . . . . . . . . 923,053 

M�:CHANI(, AL ENGINEER .. anted for cbarl!e of \ump or . condenser, aIr, H. Keller . . . . . . . . .  922,595 

desi ning_ nnd drafting office for large engineering- l unch, nvet. C. L. Bean . . . . . . . . . . . . . . . .  922,660 
wor{s. Give experience. Address Mechanical Box Puz.zle, A. R. Foss . . .  '.' . . . . . . . . . . . . . . . . .  922,874 
713, New York. ' Rall and gutter, combmed '. l ife, J. F. 

Booraem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,010 
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P A RT N E R S  W A N T ED. 
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foreign patentR and in promoting tbe improvements 
and experimentinll of the aerial flYing- machine. The 
inventor will onlV' 8e�1 a balf interest. A grand oppor. 
tunity for tbe rlgbt party. J. 0 .• Box 773, N. Y. City. 

Bpl:llJ�i��a��'a����il�i�a�l%em:!��::::rh::���P�� 
pencils are made. 

F O R  S A L E .  

922,843, 923,008, 92a,009 
Rail joint, E. M. Smltb . . . . . . . . . . . . . . . . . . .  922,533 
Rail joint, C. R. Baldrige . . . . . . . . . . . . . . . .  922,835 
Rail joint, insulating, B. Wolbaupter . . . . . .  922.742 
Rails from spreading, means tor preventing, 

C. H. Magruder . . . . . . . . . . . . . . . . . . . . . . . .  922,928 
Railway spike and lock, J. M. Jones . . . . . .  922,483 
Railway switcb, R. L. Brewer . . . . . . . . . . . . . .  922,661 
Railway tie, L. F. Exner . . . . . . . . . . . . . . . . .  92�.569 
Railway tie, metal, J . .T. Pierce, "'r . . . . . . .  922,626 
Railway ties, attachment for woodcn. C. 

H. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,004 
Railways, etc.. underground subway for 

street, G. W. Jackson . . . . . . . . . . . . . . . . .  922,768 
Rake attacbment. W. E. Riley . . . . . . . . . . . .  922,515 
Razor, safety, J. Reicbard . . . . . . . . . . . . . .  923,077 
Receptacle especially adapted for mustard, 

Lindewirtb & Wieck . . . . . . . . . . . . . . . . . . .  922,492 
ADVERTISER has R. slightly used hand-operated Recorder. See Time recorder. 

Burrou�hs Adding and Listing 1\o1achine for saJe at a Register. J. F'rick . . . . . . . . . . . . . . . . . . . • . . . . . 922,876 
liberal discount from tbe ]ist price of a new machine. RegiJf��'��� i�: c��fi�u�u

o
s���D�.
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e8 Relay. ('ahIE'. I. Kitsee . . . . . . . . . . . . . . . . . . . . . 922,780 
electric. I will be glad to quote a prIce on request. Rock drilling- engine . water feed, dust lay-
F'or fu rther panicu}a.rs and full information address ing, C. H. Shaw . . . . . . . . . . . . . . . . . . . . . . 922,520 
S. A.t Box 773, New York. Roller, harrow. and cultivator, combined, O. 

Inquiry No. 8941.-For manufacturers of ma- R 
1- Gallatin . '1' . . . . . . . . . . . . . . . . . . . . . . •  922,469 

chinery for making fly screens. R���r 
t
�'on�trn��T!�

n �� M�tt�'8'� . : : : : : : :  : : : :  8��:�� 
E D U C AT I O N AL. 

CIVIL SERVlcE EMPLOYEES are paid well for easy 
work; examinations of all kinds soon; expert advice, 
sample Questions and Booklet 40 describing positions 
W�Elt� ������l:l
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Roundabout, C. D. Sauve . . . . . . . . . . . . . . . . . .  922,723 
Rug bolder, porous, C. E. Knapp . . . . . . . . . .  922,708 
Rule. C. Hansen . . . . . . . . . . . . . . . . . . . . . . . . . .  922,580 
Sad iron beater. W. A. Flatt . . . . . . . . . . . . . .  922,872 
Saddle spring, harness, W. H. Aide . . . . . . . .  923.102 
Safety device, automatic. W. D. Geiser . . . .  922,881 
Salt cellar, H. J. Trimble . . . . . . . . . . . . . . . .  922,978 
Sand blast device, S. L. young . . . . . . . . . . . . .  921).100 
Sandpaper wbeel. W. G. Liebig . . . . . . . . . .  922,491 

Inquiry No. ";9,(j'. - Wanted manufacturers of Santolol esters. E. Sprongerts . . . . .  : . . . . . . .  922,538 
angle bars either malleable steel or sheared. Sash and window locking device, ventilat-

L I STS O F  M A N U FACT U R ERS. 

COMPLETF, LISTS of manufacturers in all lines sup­
plied at short notice at mnoerate rates. Small and 
El-pecial lists compiled to f,rr]er at various prices. Es­
timates sbould be obtained in advanc�. Address 
Muun & CO.t List Department, Box 773, New York. 

Inquiry No. 89tiO.-For tbe addre •• of tbe Wind­
sor Mfg. Co . •  manufacturers of waterproof collars and 
cu1f�. 

A LIST OF 1t5OO mming- and consl11ting engineers on 
cards. A very valuable list for Circularizing, etc. 
Price $15.00. Address Munn & Co.. Li8t Department, 
Box 773, New York. 

Iuquiry No. S966,-Wanted the address of tbe 
Cohendet Motor Co. 

ing, F. W. Hold . . . . . . . . . . . . . . . . . . . . .  922,901 
Sasb lock, automatic. E. Heid . . . . . . . . . . . .  922.891 
Sasb lock. window, H. L. Corson . . . . . . . . . .  022.670 
Sasb locking device, J. E. Gibbs . . . . . . . . . . .  922,882 
Sash or screen hanger, storm, P€'tr'rs & 

Grant . . . . . . . . . . . . . . . . . . . . . . . .  922,625. 922,720 
Saw blades and means for attachment of 

the �aw hlade thereto, cap plate for 
cylindrical. Williams & Wegner . . . . . . . .  922,650 

Saw blades and the attachment of the saw 
blade there-to. eap plate "for cylindrical, 
Williams & Wegner . . . . . . . . . . . . . . . . . . .  922,649 

Saw grinder attacbment, G. W. Pippen . . . . .  922,504 
Saw mills. Retting mechanism for twin 

band, ('. E. Cleveland . . . . . . . . . . . . . . . .  922.855 
saw
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Scaffold and derrick, adjustable, M. Bailer. 923,002 
Seal, snap, E. J. Brooks . . . . . . . . . .  923,014, 923.015 
Separator sieve, H. Sbupert . . . . . . . . . . . . . . .  922,732 
Sewing machine, binding, d. P. Weis . . . . .  922 ,646 

the few filters that 
removes Germs ­
purifies as well 
as clears water. 
Analysis proves i t 100" efficient in 
r e m o v i n g  t h e  
dreaded typhoid 
bacilli. It enables 
you to have 
dear, cool. 
refreshing 
Spring 
Water 
Always on 
Tap 
because it filters just as spring water is filtered-t rough porous 
rock which leaves all i�purities on top. 

Filters Ice and Water which many filters will not do. 
Lasts a lifetime. There is nothing to break or wear out. Easily 
deaned and a child can handle it. 

Capacity 8 gallons--enough for the daily _needs 01 an average 
family. Ask your dealer. If he h asn't Monmouth f;lters we 
will ,hip one freight prep.!!id, anywhere in U. S. __ 
on receipt of $5.00 (West of Denver $6.00) 
guaranteeing safe delivery. - -' 

Thirty Day. Trial. We are so OUre this 
. , 

filterwil1 morethan please you, we are willing to 
refund money if you find it other than asrepre ... 
sented. Write for booklet and tell u. your dealer', name. 
Western Stoneware Company, 650 Sixth Avenue 

Monmouth, III. 

�iont 

N O  HAM M E R  N E E D E D  
with our Automatic Adjustable- Stroke Center 
Punch. Has knurled adjustable screw cap, which 
regulates stroke. Accurate 
��f a ���m���� �l�h:r11�gt = , 
or beavy strokes. Workmg 
parts are hard�ned, d1-';rable, and easily accessible for 
�eces8ary repairs. POInt can be removed for regIind� 
lIlg-and easily replaced. Size :') in. IOng wben adjust­
ed for medium stroke. Price $2.00. 

Send fOT 232 page catalog No. 18-B. 
TilE L. S, STARRETT CO., Athol, Mo ••. , U, S, A, 

Palmer Motors 
TwO and Four Cycle. One. Two and f4'our 
Cylinder. :-:.tationary alld Marine. One 
to Twenty H. P. Catalogue FREE. 
PALMER. BROS. , Cos Cob, Conn, 

New York � 30 East 20th Sheet 
pa.iladelphia : The Bourse 

Boston : 85 Union 8tr et 
Providence, R. 1.: 24� Eddy St. 

Portland, Me.: Portland Pier 
Seattle, Wash.: Colman Dock. 

Vancouver, B. C.: ItlOO Powell St. 

M A R I N E  
E N G I N E  

Det.rolt 

F I S H E R M E N  

LAMBt.Kf MODEL 19. )j; l , <oU 

Meeting the Demand 
THE Lambert Touring Car Model 19 meets the 

demand for Ihe right k.ind of a car-an ab­
solutely dependable touring car - at a moderate 
price. There isn't better value on the market, 
f�lt the price, than this long, graceful, speedy, re­
lIable five-passenger, friction-driven Lambert. 

Model 1 9  has 1 I 7 -inch wheel base ; 4-cylinder 
Rutenber motor with adjustable fan attach ed ;  35 
to 4 0 horse-power ; speed, I t o 50 miles pe r hour ; 
l.ambertfriction {most efficient) transmission; single 
silent chain drive. enclosed ; painted Lambert green, 
striped light green ; weight 1900 pounds ; jlenerous 
equipment of accessories and full tool kit. 

The Lambert friction drive, added to general 
high class design and construction, gives each of 
our six Lambert Models very distinct service ad­
vantages that appeal to the buyer who investigates. 

Write for fully illustrated descriptive catalogue. 

B U C K E Y  E MANUFACTURING CO. 
1814 Columbus Ave. Anderson, Ind. 

KEROSEN E 
Boat Engines 
as made by us. are practical, economical 
and extremely powerful. Use less tban a 
pintuf Kero�ene or distil late per horse 
power an bour. Tbere's luore power 
per gallon in tbese cheap fuels than In 
Gasoline. You eaSily save $15 to $20 a season . 

I Cylinder, 4, 6 and 9 b.p, 
2 Cylinders. 8, I2and 18b.p. 
3 Cylinders. 18 and 27 b.p. 

DU BRIE MOTOR CO., 42 1 
Quoin St. Detroit, Mich. 

Ten N\ i l l ion 
GA YlOR AUTOMATIC STROPPERS 
Resharpen all your dull blades in a few 
moments. giving them a hairsp�tting 
edge better than new. The motion 
is automatic, no practice required, 
a child can use it. It is the only 
stropperin the world that success­
fully sharpens double-edge blades. 
In case with barbers' genuine IkIrse Hide Strop, $ 2 . 0 0  

Order through your dealer. Or will send postpaid on 
receipt of price. Be sure to state for what m ake of Blade. 
Money wi11ingly refunded if not entirely satisfactory. 

Write for descriptive circular. Agents wanted. 
- L. B. GAYLOR. Stamford, Conn, 

Two Good Books for Steel Workers 
; Hardening, Temper .. 
ing, Annealing and 
Forging of Steel 

By JOSEPH V. WOODWORTH 
Size 6)( x9\{ inches. 288 pages. 201 illustra-tions. Price $2.50 postpaid 

THIS is a practical work, treating clearly and 
concisely modern processes for the heating, 
annealing, forging, welding, hardening and 
tempering of steel, Diaking it a book of great 

v�lue to toolmakers and Dletal-working Dlechanics 
in general. Special directions are given for the 
successful hardening and tempering of steel tools of 
all descriptions, including milling cutters, taps, 
thread dies, reamers, hollow mills, punches and 
dies and vario1ls metal-working- tools, shear blades, 
saws, fi ne cutlery and other Implements of steel, 
both large and small, The uses to which the lead­
ing brands of steel may be adapted are discussed, 
and their treatment for working under different 
conditions explained; also special methods for the 
hardening and tempering of special brands. A 
cbapter all case· hardening is also included. 

The American 
Worker 

By E. R. MARKHAM 

Steel 
Size 5* x 8 inches. 367 pages. 163 illustra tions. Price $2.50 postpaid 

Inquiry No. 1oI969.-Wanted macbines tbat make 
accordion dress plaiting- (steam). 

Inquiry No. S9'2.-Wanted to buy complete outfit for making meat books. 

Sewing machine feed mechsnism, F. W. 
Merrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,062 The FREEPORT HOOK will CATCH FISH THIS is a �tanda rd work �n selecting, annealin

. 

g'i 
hardenlng and tempenng all grades of steel 
by an acknowledged authority. The au tho; 
has had twenty-five years' practical experi..w 

ence in steel-working, during whIch time he has' 
collected much of the material for this book. Care­
ful instructions are given for every detail of everyl,' 
tool. Among the subjects treated are, the selection 
of steel to meet various requirements '  how to tell 
steel wben you see it ; reasons for different steels "i 
how to treat steel in the making of small tools, taps:: 
reamers. drills. n1illing cutters ; hardening and tern..., 
pering dies ; pack-hardening i case�hardening; a11-' 
nealing; heating apparatus i  mixtures and baths 

Inquiry No. S974.-For address of firms tnter­
ested in fisbing-reels. 

Inqniry No. S9,;j.-Wante<l tbe address of tbe 
buUder8 of moving- stair cases. 

Inuuiry �o. �9"'" .-For manufacturers of ma­
c.hinery for manufacturing denatured alcobol. 

Inquiry No. 891S.-Wanted the address of manu­
facturers of dry pans or crush€rs to grind sand for 
plastering and cement works. 

Inquiry No. "9S0.-For the address of manufac­
turerfl; of mortars and pestles that are used by druggists. 

Inquiry No .. 8982.-Wanted a macbine or process 
����.
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wa terproof material and compressinll the edge after 
treatment. Tbe object of the process is to produce an 
edge that sball be waterproof and whiCh shall not fray 
or split wben in use. 

Sewing macblne needle plate, N. Woolsey . . .  922,744 
Sewing macbine take up, F. F. Dorsey . . . . .  923,031 
Sewing machine thread controlling mechan-

ism, button, B. T. Leveque . . . . . . . . . . . .  922,786 
Sbade bracket, B. Arnold . . . . . . . . . . . . . . . . . .  92a,OOO 
Sbaft collar, G. A. Donabue . . . . . . . . . . . . . .  922,4fl.� 
Sbaft coupling, E. C. Griffin . . . . . . . . . . . .  922,579 
Shafts, machIne for cutting keyways in, 

Goad & Hayes . .  . . . . . . . . . . . . . . . . . . . .  922,691 
Shear table and actuFl ting mechanism there-

for, F. C. Blggert, Jr . . . . . . . . . . . . . . . . . .  923,109 
Ship's draft indicating means, F. J. Meno. 922.91)1) 
Sboe, J. E. Sbawban . . . . . . . . . . . . . . . . . . . . . .  923,08R 
Sboe cleaning device, R. Henry . . . . . . . . . . .  922,479 
Sboe fastener, C. P. Topliff . . . . . .  , . . . . . . . .  922,976 
Rbow case, L. Spady . . . . . . . . . . . . . . . . . . . . . .  922,820 
Rigbt. J. T. Peddie . . . . . . . . .. . . . . . . . . . . . . . 922.94;' 
Rign bolder, G. Huneryager . . . . . . . . . . . . . . . .  922,7"0 
i'1ign, illuminated, M. C. Ryan . . . . . . . . . .  922 ,958 
Rlgn. movable advertising, J. H. La Pearl . 922,784 
R!gnaling system, J. Means . . . . . . . . . . . . . .  922,709 
Rlpbon, W. Harrison . . . . . . . . . . . . . . . . . . . . .  922.698 
Skate, A. J. Kennedy . . . . . . . . . . . . . . . . . . . .  922,774 

It is llsnd made, from the best mat4:'rla18 procuroblc­
positively wecdless ond 8Jlng·proof-& perfect, nnturnl 
lure-will 110ld t.he H big oue." 'Words of praise from hun. 
dreds of prominent sportll'meD and budnefil8 Olen. Ask 
your dealer-or send me seventy· five eents--sp€cifyin� what kiud 
of fish yon want to ('ot(·h. Try the Hook--money back. qutek, if 
not �utljii,tied. Handsome, illustrated booklet FREE. Ask for it. 
LOUIS BIERSACH, Freeport Hook (Block H9), Freeport, IU. 

W E L L  
the best kind, and why ; and 111 fact everything that DRILLING a steel-worker would want to know is contained in 

. this book. 
MACHINES OUR SPECIAL OFFFD . Thepric� of these Ll\ . books is $2.50 

Over 70 siz€'s and styles. for drilling either deep or each, but �hen the two volumes are ordered from 
shallow wells in any kind of soil or rock. Mount.ec On us at one bme, we send them !Orepaid to any address 

�t�:
l
;, s��g� :��gdu:���. e���rijec�ar!i�rg:n g�:r�7e 

in the world on receipt of $4. o. 
them easily. Send for catalog. . 

MUNN & COMPANY, Publishers 
WIUJAMS BROS .. Ithaca. N. Y.

· 361 Broadway, New York 

Please mention the SCIENTIFIC A MERICAN when writing to advertisers 



points and edge,; 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 i s  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 nearly all prehistoric 
bronzes are very nearly or quite free from 
zinc, of which many modern bronzes con­
tain as much as 10 per cent.-Umschau. 

••• 
ADlerlca'" Heavy Fire Lo ..... 

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 
above the $200,000,000 mark. 

Without counting losses from forest 
fires, the destruction of property in 1907 
by fire totaled $250,084,709, and i n  1908, 
$217,885,850. The figures for this year 
give no promise of improvement, Presi­
dent Hare said, having reached a total 
of nearly $53,000,000 for the first three 
months. 

••• 

According to d ispatches from Atlanta, 
nothing which has been suggested for the 
benefit of the South since the war has 
aroused such unanimous enthusiasm as 
the proposed highway from New York to 
Atlanta. Whereas the suggestion origi­
nated with automobile users, it is obvious 
that any scheme for the promotion of 
good roads through country districts re­
mote from railroads must directly benefit 
agricultural and other large communities 
largely dependent upon highways for 
transportation. Three alternative routes 
have been suggested, all of which follow 
the same course from New York to Phila­
delphia. Two routes thence to Washing­
ton are identical, whence one lies through 
Rapidan, Charlottesville, Lynchburg, Dan­
ville, Greensboro, and Salisbury, where it 
joins the third route and reaches Atlanta 
via Charlotte, Blackburg, Spartansburg, 
Hartwell, and Winde r ;  while the other 
goes through Richmond, Petersburg, 
Raleigh, Columbia, S. C., and Roy ton to 
Winder. The third route leaves Phila­
delphia westward to Harrisburg, thence 
down the Cumberland and Shenandoah 
valleys to Harper's Ferry and Lexington, 
crossing the mountains to Martinsburg 
and Salisbury and continuing as above. 
The New York Herald and Atlanta Jour­
nal have offered prizes for the best sec­
tions of road in the various districts, and 
an endurance test for automobiles is pro­
jected, with the object of comparing the 

. results on different routes, the ultimate 
decision as to

· 
the highway route being 

dependent upon the local road cOl'.ditions 
achieved by local authorities. 
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Skid marker, Wells & �Jeek ............ .. . 
Skirt marker, J. D'Elia .................. . 
Slack adjuster, automatic, C. O. Anderson. 
Sleeve, splicing, H. Frankel ............. . 
Slicing machine, bread, G. A. Kinder . • . . . .  
Sliding gate, W. W. Wasden ........... . 

922,740 
923,029 
922,552 
922,690 
923,125 
922,548 
023,043 
922,871 
922,473 
922,453 
922,936 

" CASrE'££. " I rnct::l Slip coupling, E. J. Gulick .............. . 
Sn::oke consuming fUl�nace, P. J. l'�lallagan . •  
Snap book, W. Grollke • • . • . . • . . • . . • • . • • •  
Soap bolder, liquid, H. W. Burgner ........ . 
Socket fastener, E. L. lIiller ........... . 
Soy or sauce substitute, manufacturing, K. 

Okazaki ........ 0 • • • • • • • • • • • • • • • • • • • • • •  
Speculum, _ C. H. Borde;l ........ .......... . 
Speed adjuster, L. R. Culver .. . .. ..... . . 
Speed controller, W. J. Seitz ........... . 
Spindle, J. N. KeIseR ................... . 
Spoke, T. H. Walbridge ................. .  . 
Spring wheel, E. B. Anderson ........... .  . 
Spring winding tool, A. Worcester ....... . 
Sprinkler system, automatic. J. r. Casey .. 
Stadia reading apparatus, E. J. young .... 
Stalk cutter, raspherry and similar, M. B. 

Sherman ...... ............ ........... . 
Station indicator, H. C. Wallace . . . . • . . . . .  
�team generator, H. Ritchie ............. . 
Steam generator and heatpl', F. r... Dutcher. 
Stt:'llcil machine, G. Remnsnider ......... . 

92:1,070 
022,84G 
922,"74 
922,525 
922,912 
n22.737 
922,658 
922,656 
922.4,,0 
922,833 

922,529 
922,984 
922,817 
923,034 
922,815 

Drawing. Copying and Ink Pencils 
are the finest production of a house that has been manufacturing the highest grade 

lead pencils for 1 48 years ; and has earned a reputation for excellence that has 

made the A "W FABER famous all the world over. Sold by all sta· 

name of • •  lioners and dealers In artists' and drawing ma!erials. 

Samples worth double the money will be sent you on receipt of lOco 

A. W. FABER 49 Dickerson Street, Newark, New Jersey 
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:. �= 922 , 006 _���;�������: !����iu�i�;����'iC��;������ Struin resisting- mechanism, G. H. Forsyth. 923,040 mar , et. Write now-don't delay. Southern �tampin� 

SEALED PROPOSALS. 
Strainer for luhricating systems, C. H. Wor- & .lUg. CO.,.R. 8., Nashville, Tenn. 

sey .......... ..... ..... .... ... .... . .... 922,657 
Stream motor, R. ,Vilsnn ............... . .. 922,652 
Stream motor, r. J. Hansen ... .......... . 922,8!JO 
Street cleaning machine, F. B. Dickason .. . 922.677 
Suit case attachment. T. Cosgrove . .. ....... 922,567 
Sulfo('yanids, manufacture of, I{. �L 

Chance ............. . ........... ...... . 
Surg ical device. C. F�. Eckrorle .......... . 

Corli�8 Engines, Brewers' 
dnd Buttlers' Machinery. 'rHE Vn:rl1;H 

M �·G. CO., 899 Clinton "t., Milwaukee, Wis. 

Swing attaehmE'nt. )L R. Grant ......... . 
Switch. See Electric switch. 
Tahulating meehanism. S. ;r. Quincy ..... . 
Tag or check, A. S. Rhf'auDlP ....... .. ..  . 

922.5!l4 
92:1 . 1 1 8  
922,88" MODELS &. E X P E R I M E N TAL W O R K .  

InT"entions developed. Special !\jachlnery. 
922.812 E. V. BAILLARO CO .. 24 Franklort Street. New York. 
922,510 

Talking machine stand and horn, comhined, 
H. C. �IIller, reissue ... ........... . . .. 12,963 RUBBER 

Tank heater and feed cooker, J. S. Christen-
Expert l\Ianufactllrers Fme Jobbing Work 

sen ....... ......... . .. .............. . .  922,457 
Tank indicator, liquid fuel, S. H. Peck bam 923,073 
Tarl<'et trap. S. A. Huntley .............. 922.588 

PARKER, STEARNS Ii: CO., Z88·290 Sheffield Av .. B'klyo, N. Y. 

Teazling clotb, etc., device for, S. Grimson 922,887 )0( 0 E FT & C O M  PA N Y 
Telegraph, printing , I. Kitsee .... ...... . .  922,781 nte Makers, Model Makers, llIaehln.err Builders, Poneh Prelllt!lI, Telegraph transmitter. T. J. DUnn . . . . .. .. 923,03� Ligbt and lIeavy Stampings. 1 .. -0 l\l](;hi�9,n St .. Chicago, Ill., U.S.A. Telegrapby, T. B. Dixon .. . ............... 922,462 
Telephone system. A. H. Dysnn ..... . ...... 923,035 
Telescope for indicating ships' oscillations, 

sigbting. H. C. )luslln . ... .. .. . . ... .  922,938 
Telescope, hinged douhle, E. Donitz ...... 922.679 
Theatrical effects, means for producing, 

A. F. Salle .......... ..... ........ . ... 922,722 
Thermoplastic keratin composition, B. B. 

Goldsmitb .... ....... .................. 922,6n2 
Threshing machine feeder. J'. H. Schlentt'r . .  922.520 
Threshing machine separator. R . .lJcLaughlin n22.H15 

DIE MODELS SPECI AL 
W O RK TOOLS MACHINERY, 
NATIONAL STAMPING A N D  ELECTRIC WORKS 

153-159 S. JeffersoD SI .. ei. Chicago. 111. 
Ticket. railway, R. A. Smitb ..... ...... .. 922,818 
Ties, means for securing splice bars to, �1. MODEL S  d! EXPERIMENTAL WORK 
Tim�'r�c����:�� A:: P.· ·S�b;';��k�; · : : :  : : : :  : : :  ���:��� Anything from R W.td, to an Automobile 
Tire cover, spare, H. Cohen .... . .......... 922,669 
Tire, pneumatic, F. Reddaway . . .. .. ... . . .  922,631 
T.:l'e protector, E. J. Weidner . . . ..... ... . 922,739 
Tire tool, J. A. Swinehart .. . ............. 922,541 
Tire, vehicle, A. M . .lJacFarland . . • • • . . . . .  923,050 
Tire, wbeel, A. R. Bangs . . . . . . . . . • . . . . . .  923.104 
Tool, band, A.' G. Lamb . . . . . . . • . • • • . • . . .  922,602 
Toy, L. W. lOng ...... . ..... ... . . . .. . . . . . 922,775 
Toy spinner, W. Bobn . ...... .. _ .. ... . .. .. 922,842 
Toy vebicle, H. T. Kingsbury • • . • • . • • . . . .  922,914 
Toy, wbeeled, J. B. Spencer ..... . . . . . .. . .  922,639 
Trace fastener, B. F. Woodbouse ..... . . .  922,992 
Train or vehicle, electric, J. L. Creveling .. 922,752 
Transportation system, elevated, A. E. 

Brock . . ... ... . . ... . . .... ... . .. . .... . . . 922,&0,2 
Trowel, J. W. Denton .. . . ........... . . ... 922,676 
Truck, cal', C. S. Sballenherl<'er .... 922,!lOO, 922,967 
Truck, railway, A. lI. Clark .. . ...... . . . 922,750 
Tube forming n:.achine, L. C. Smith .... . .. . 922,536 
Turbine, elastic fluid, Hanzlik & Hellmer . . 922,581 
Turbin�s, nozzle for elastic fluid, J. G. 

Callan .... .... . ..... . . .. .............. 922,562 
Turn table, H. �r. Verplanck ...... ... .. .. !J22,6�:: 
Type bar. justified. F. H. Ricbards ...... . . 922,6:32 
Type ribboll handling device, E. C. Mag-

nus .. ....... . ..... .......... . ....... . . 922,927 
Typewriting and calculating m·achine, com-

bined, H. D. Bolton ............. ..... 922,559 
Typewriting machine, G. C. Garhart. ..... . . 92:�,016 
Typewriting machine, O. Woodward .. .. .... H2::l,09!) 
Typewriting D,lachine, E. E. Barney ...... .  923,106 
Typewriting machine, F. W. Hillard. 

. 92.�.120, 923,121 
Typewriting machines, decimal spacing 

mechanism for, Laganke & Smith . . . ... 922,601 
Typ£>writing machines, variable carriage feed 

for, J. A. Smitb . . . .... . . . .. . . . ..... 922,534 
Umbrella, folding, A. Loukota • . . . . . . . . . . .  922,925 
Vah'e, C. F. Fernald ... . .. .  _ _  . . . . . . . ..... 922,686 
Valve, W. C. WeRtaWay . . . . . .. .......... 922,986 
Valve, automatic sbut ol'f, A. T. G ries .. . . . 022,578 
Valve, gate, A. P. Smitb . . • • • . . • . . . . . . . . . .  !l22.636 

CHAS. t. DRESSLER & CO., 141·143 Easl 23d SImI, New YorkClly 

New York Model and Experimental Works 
INVENTIONS DEVELOPED. SPECIAL MACHINERY 

442 East 166th Street New York, N. Y. 

Removed to 182 Milk Street.. 

Are
w���ln�J:);ggk\�t 

��\erl{:d Model or Experimental 

WHAT WE DO-HOW WE DO IT 
will be sent to  you on request. 

KNICKEHHOCKER MACJIINE WonKS, Inc., 
8·10-12 Jones �treet, New York 

BASKETS Ca.lendar and Paper ("'utter Free. 
I Crane aros.,Mfrs., Westfield. :llass. 

Build a S5000 Business Valve lock, L. Toback .... . . .. . ... . .. . .. .. 92�.0!JO 
Vamp trimming ma�hlne, J. B. HadawHY ... 1)22,697 of Your own aud escape salaried drudgery Varnish gum and producing same, J. S. for life. aSc6utBa daY will do it. I will send Kessler ............. . ............ . . ... 922,596 'iFree Pointers" fora pOAtal� W. A. Shryer. Vehif'le hrake operating mechanism, motor, 81Sf.teSt •• Detroif.MiCh. P. lU'ause ... ... .......... ....... ..... 922,916 ' _____________________ _ Vebicle exh aust di!t8ipating apparatus, mo� 

tor, G. E. Wbitney .... ..... ....... .. . . 922,741 
Vehicle for hosllital and other purposes, W. 

F. Bernstein ................. ....... . 
Vehicle front or platform gear, J. Erret. .. 
Vehicle spring, L. C. BUrnet . . . . . . . . . . • . . .  
Vehicle spring , E. L. Barton ............. . 
Vehicle steering and turning device, J. �r. 

922,841 
922,869 
H22,454 
923,107 

Eadie ... ............. . . . .............. 922,757 
Vebicle wbeel. E. S. KIntz .............. 022,597 
Vehicles, device for automatically stop-

pinl<'. S. H. Cluxton .: . . . . . . . . . . . . . . . . .  923.020 
Velocipede, R. V. Jones ..... ............. 922.484 
Veneering drying apparatus. G. )f. Walker . . 922.0R:; 
Ve-ssel hull construction. E. S. Hough .... . .  922,90'1 

Your Own -"""-";;;;-A..-cfTC·uf,,, •. oook. newspaper. Pre8s $5. 
monpy. Print for other�. 
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NOVELTIES 8: PATENTED ARTICLES 
MANUfACTURED BY CD�TRACT. PUNCHING DIES. SPECIAL MACHINERY. 

E . K ONIGSLOW STAMPING & 1 DOL WORKS, CLEvE LAND. O. 

SEALED PROPOSALS will b e  received at tbe oflice 
of the Lh;:.ht-Hfluse Engineer. 'l'ompkillsville. N. Y.,  
until 1 o'clock P. M . •  June 28. l!Xl9, and then opened. for 
furnishing materials and labor of aU kinds necessary 
for the construction and deliverv of a Light·house ut 
Staten Island Rptlr Ramre Li�ht-8tation. Amhrof!.e 
Channel. New York. in accordance with specifications. 
copies of whicb. with blank proposals and other infOT-

W��:�: 'E�:i�e�;, ��'k�Ii?risiffi��i��tf.n to the Ligbt-

PATENT FOR SALE 
Patented Arc-Lamp. 

It is patented in the 
United States. Greatest 
production in the field of 
Arc Lamp Technics. 
Very simple and cheap 
to be manufactured. 
Steady and even, clear 
light. Extinction of arc­
light impossible. Can 
be used without glass 
globe. Even at the most 

violent shock the arc· 
light will not vibrate. 

The lamp may be 
used in electric cars, 
etc_, without any me­
chanism electro-mag­
netic. Patent is still 
in possession of inven­
tor and for sale. 

Address REINHOLD T. FELSCH 
12 Union Avenue, Jamaica Plains, Mass. 

P A TENT FOR SALE 

Successful 
Milking Machine 

1400 Now In Use 
MERRELL B ROTHERS 

524 West Onondaga Street 

SYRACUSE, N. Y. 

INVENTION,... developed �lecbanically and Commer. 
cially. Shivell Agencies, Tremont Bldg .. Boston, Mass. 

METAL POLISHES. -FORI\IULAS FJ.R 
Putz Pomades, Pastes. Liquids, Powders and Soaps for 
polishinJl metals, are contained in SCIENTIFTC A;\l ERT­
CAN SUPPLE�IENT Nos. 1 �S=l. 1 ��8 and 1 ��!J. 
Price 10 cents each from this office and all newsdealers 

INVENTORS We manufacture M E T A L  
SPECIALTIES of all kinds. 
to order ; lar2"est eqUIpment ; 
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e
s�s����' a��nd�s�rf�C� ��mp!�vr�; F R E E THE EAGLE TOOL CO., Dept. A. CinCinnati, O. 

Vibrating screen 01' separator, Bell & Stur-
tevant . ............ .. . .............. . .  923,108 

Vi.e. be ncb. P. F. W"ay ................ .  923.098 Just Published-A BOOK OF INTEREST TO RIFLEMEN 
Voltage controller. mllltlnle. E. W. Stull .. . 922.823 
Voting machine. B. F. Eilerman. et al. . .. 922.Q�3 
Wagon hrace, dump, P. H. Soentgen .... . . 922.969 
Wagon jack, G. W. Harris . . .. .. .. . . . . . .  922.474 
Wal<'On seat. A. A. Vlk .... . . .......... .. . . 922,546 ·W"8"8her. - See Dish wal"he"f. -
Washpr or button feeding attachment for 

setting machines, FJ. B. Stimpson ...... 922.640 
Washing machine, A. Hofmann .... ...... . !l22.900 
Wa�hing machine, G. R. Adams .... . . . . ... 92.'1 . 1 01 
Watcb, A. Pfister ........... ............ . 922,809 
Water closet seat. W. fl. Emery ......... 923.039 
Water glass. Wblte & Hof . ..... . . . .. .... 922.829 
Waterinl<' de-clce, stock, G. E. Odell .. . ... 922.043 
Waterinl<' tank. stock, A. N. Eaton ...... 922,68J 
Wax extracting apparatus, Smith & Water-

bouse ..... . ... . .............. . ........ 922.637 
Weatber strin. C. B. Ford ............ . . .. 922.873 
Welding, electric. U. Lacbman ...... ..... 923,128 
1\'plrling of Hlumintnm. flux for the auto-

I<'enous, �!. U. Scboop ................. 922.523 
Wbeel, G. �I. Badl<'er ........... . .. . .... 923,001 
Winding and cleaning' silk and other fibers, 

anparatus for, E. Dublnl . ............ 923,0.32 
WhIrling machine guide motion, quill, E. E. 

Bradley ........................... ... 922.848 
Window fasteninl<' device. L. H. VogeL ... 922.644 
Window lock . . T. E. Hisson!!; .............. 922.S9!l 
1\:""indow pAne fastener, .T. B. La Venture ... 922.785 
Wire bed bottom. wovpn. (j. Boehm . . ... .- . .  923,006 
""'"ire drawing, plate stand for, P. Vander-

auwera .. ....... .... .... . .... . ........ 922,979 
Wire gripper. J. H. Reece ........... .... 922.814 
Woven fahrlc. T. Taylor ....... ....... . ... 922.641 
Wreneh, Bean & Baldwin ... . ...... . .... 923,103 

The Bullet's Flight from Powder to Target 
A The Internal and External Ballistics of Small Arms. 

Study of Rifle Shooting with the Personal Element Ex­
cluded, Disclosing the Cause of the Error at the Target. 

Illustrated with one hundred and eighty.eight plates. shOWing the results of oller three 
hundred rifle experiments performed and chronologicallJ) arranged 

By F. W. MANN, B.S., M.D. 

Size 7 � x 9 K inches. 384 Pages. Price $4. 00 postpaid 

THIS is a thoroughly practical treatise and deals with a subject the literature 0/ which is not commensurate with lis 
importanc� or in�ere3t. and it p0sse33e� u?u3ual "'�/ue •. 

not on/); because it/ur?ishes a la�ge amount 0/ in/ormation, 0/ a 
very practIcal krnd. but because th,s m/ormatlon is the result 0/ a practIcal experience on the part 0/ the uJn·ter. 
extending over a �riod o/thirty.eight years. The reau/b 0/ the authors experiments. Cl3 here given, have h«n �r_ 

sistently and laboriously worked out with an earnest desire to assist his/ellow marksmen. In ,,;ew 0/ the/act that conjecturing 
and theorizing ha\7e been so prevalent in rifle literature the work has been kept / Tee / rom speculation. except where they have 
either been prol'led to be/alse or have been /ully substantiated 6], recorded txperimenis. Most o/the. illustrations are photo .. 
graphic reproductions of the result. of actual tests. Every page is full of interest for the rifle enthusiast. There is a full 

-------------.--------. - discussion 0/ "'arious kinds 0/ rifles. 0/ the effect 0/ difference o/Iength, 0/ variations 0/ ri./ling. etc., as well as 0/ imtructive or A
ari;
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;���� experimenb 3uch as that o/\1f!nting the barrel near the muzzle. An idea 0/ t�e conte�b may he gathered from a. few 0/ the 

in print Issued since 1863, wlll be furnlsbed from subjects treated, such a.o the Personal Element Vs. Mechanical Rifle Shootmg; Vtdlty of Vented Barrels ; H,gh_Pressure 
this office tor 10 cents, provided the Dame and I Sharpshooting Powder; Tele.sco� Mounb; Ruined Ri./le Bores (!.s. Smokeless Powder Os. Primers ; Accurate Ammunit'on 
Dumber of the patent desired and the date b. Difficulti .. ; Flight of Bullet. ; Gyration and Oscillation :  Motion. Executed by Normal Flyinq Bullet. ; Determining Rifle Ilivf"n� Address MUnn & Co .. 361 Broadway. New TuJisb : Kinetics o/Spi1t. eic. In many Tes�ct3 this work ;s unique in the literature that has been published on this subject. Y'll':';adian patent. may now be obtaIned by the In-- It is a thrJrough/P practical wor/;; and will be found to be of very real value to those who are enga�ed in a study of the ballistics 
ventOrB for aDY of the inventions named In the fol"fo. 0/ the rifle with a View 0/ improving the all_around efficiency o/-lhat u'leapon. 
l'olnlr lilt. For tenDS and further partloular, I U'N,'''' & COM.p.' Jl ,. -

I ,,','rpil Mnnn .I: Co .. 361 Broadway. New Yorl<. M 1"1 nNY, Pubushers, 361 Broadway, New York C,ty 
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