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of "force of gravity," then it varies with the I above top of pole. So if a wire of that sort one of which is resistance of any account. If I first the subject of static electricity, and 
altitude, as explained in the above query, be- I would not protect a little telephone pole, what the cloud rises steadily in intensity and in- dynamic electricity is taken IIp in the second 
cause, in that sense, it is altogether a dif- I good would it do on house or bam? A. We duces a similar quiet condition of charge in the part. The volume closes with an appendix con
ferent thing. Generally speaking, the lever regret that you are unable to agree with our earth below, �y and by the cloud ,and the earth taining historical remarks, repairs, and supple
scale is a matter-mea8-uring machine, and the note upon the use of heavy galvanized wire as will equalize, by a lightning discharge, and the mentary and practical hints. 
spring balance ie a force-measuring machine. a lightning rod, and that we also find ourselves strain will be relieved. Such a discharge will 
The amount of matter as on a high mountain unable to agree with your idea of a suitable follow a conductor almost as well as a battery 
as determined by the lever scales; but the pull lightning rod, the tall copper rod with points current. Such discharges are not uncommon. 
of the force of gravity on that same body is raised several feet above the roof. We are Lightning rods carry these off safely, and the 
less on the mountain than it is on the surface minded to present a somewhat full discussion copper rod you describe will do it well. But 
of the earth, as determined by a spring balance of these points from ,the standpoint of the most so will 'the iron wire just as well. A frequent 
(a force-measuring machine, or dynarilOmeter). recent articles by authorities upon the matter. discharge is of another sort. It is called the 

A. We are - not able to agree with your use As to points upon the rod, we quote Dr. Neesen impulsive rush. To quote Prof. Carhart, page 
of the word "weight" in two senses. The text- of Berlin, Germany, in SUPPLEMENT 1503. De- 228: "In this case the electric pressure is de
books all use the word in the sense of "meas- scribing the failure of points to discharge a veloped with _ such impulsive suddenness that 
ure of the force of gravity." We do not know Leyden jar, he says: "If the small charge of the dielectric (the air) appears to be as liable 
any other scientific sense of the word. Mass a Leyden jar cannot escape during the approach to break down at one point as at another: 
is universally employed for "quantity of mat- of the cup, the immensely greater discharges of Such sudden rushes are liable to occur when 
ter," which, as you say, is invariable. The the air can surely not be dissipated in this two clouds spark into each other and then one 
distinction might be made as you give it, but way. MiItions"iJil' 'inillions of points, like the overfiows into the earth. [You may have seen 
it is not in the scientific world and in the leaves and twigs of a forest, are needed. But this.] The highest and best conducting points 
textboks which our Youth study, and it would even in a forest it happens that a single tree is are then struck irrespective of points and ter
take too long to introduce it. The game is struck by lightning. Conductors without points minals. The conditions determining the path 
not worth the candle. We had better continue can draw the discharge to themselves from of the discharge in the case of these impulsive 
to say mass when we mean mass, and weight other parts of the building. In recognition of rushes are entirely different' from those of the 
when we mean weight. this fact, intelligent makers of lightning pro- steady strain, and points are incompetent to 

(10916) H. C. E. asks: In the ex- tectors have discarded the points of platinum, afford protection by preventing them." This 
carbon, etc., once so highly esteemed." This we last condition describes exactly the case of the 
published in 1904. Perhaps it escaped your telephone pole which you have seen struck 
notice. Later in the same article the professor when it had a guard wire. It is found not 
describes th'e network of wires as the most infrequently in the long _ transmission lines of 
efficient means of protecting oil tanks and pow- the West, especially in mountainous regIons, 
der mills, and approves the use of metal ridge and constitutes the greatest danger from light
plates, roofs, gutters, and leaders, although the ning. Against it no rod is effective, and the 
danger of air gaps in such parts of a building heavy copper or even iron rod, some of which 
would render the reliance upon these rather we have seen put up an inch thick, is entirely 
doubtful. Turning now to some English worthless. Finer wires are better in this case, 
authorities, Maxwell proposed to cover the although not a safeguard, since if struck they 
house with a network of wires, making it ' in may be melted and thus dissipate the electric 
effect a Faraday's cage for protection from energy by using it up as heat. Indeed, the best 

periment "to measure the velocity of sound by 
a resonance tube," we add ,to one-quarter the 
wave length or the length of the resonan t tube, 
a fractional part of the diameter, which cor
rection Lord Rayleigh gives as one-half. Will 
you tell me why the diameter affects the ex
periment and necessitates this correction? A. 
The fact that a pipe is not an exact fraction 
of the wave length of its fundamental tone is 
determined by experiment, and the fractional 
part of the diameter or radius to be added as 
a correction can then be determined. It is 
true that the calculations are not exact, and lightning. That so complete isolation is not a the allowance for the "end correction" is not protection would probably be rendered by a 

necessity in our country would prevent the use system of wires fine enough that the current entirely satisfactory. It is to be taken as of this method here. Prof. Silvanus P. Thomp- h nearer 0.6 than 0.5 of the diameter. The would melt them and thus save t e building. 
reason is found in the refiection of the waves son and Sir Oliver Lodge, both of the highest One could however hardly put up a new system 
from the yielding air at the open end of the authority, agree that iron is to be preferred of wires after each stroke of lightning. There 
pipe. This has the effect to move the noae to copper. Their rules are to be found in might not be time to install the new wires be
farther out beyond the end of the pipe. This Thomps.on's "Electricity and Magnetism," page tween the strokes, for lightning does strike 

320, prIce $1.50. We quote for you the prin- twice in the same place. As we said before, effect is greater in a large pipe than in a ci al olnts althou h we rinted them in full s�all one, since there is a b�oader surface of, n� m�ny ;ears ag! in thi SCIENTIFIC AMERI' ;:o!��:u:i!�!e�:s:n:e�ti��:s
U��s�

h
�

i
�e� au over the open eI).d than m II. small pipe. I CAN: "1. All parts of a lightning conductor It is simple, then, to make the end co rrection . vision of practice in putting up lightning rods, 

depend upon the diameter of the pipe. This should be of the same metal, avoiding Joints, and they may be found in our columns within 
ie discussed at some length 'in Poynting and and with as few sharP bends or comers as may fifteen years. Although this note is probably 
Thompson's "Text Book of Physics " Sound be. 2. The use of copper for lightl}ing rods Is already the longest we have ever printed, we 

104 t 108 
" a needless extravagance. Iron is far better. would add a reierence to the work of the U. pages 0 • Ribbon is slightly better than round rod; but S. Weather B'ureau upon this matter, which 

(10917) R. F. K. asks: Is there any ordinary galvanized iron telegraph wire is good completely agrees with the foreign and Amer
substance that can be interPosed between a enough. 3. The conductor should terminate not ican authorities we have so freely quoted. Any 
horseshoe magnet and a piece of steel that will merely at the highest point of a building, but one interested may obtain these reports from 
prevent the attraction of one for the other? be carried to all high points. It is unwise to. the Superintendent of Documents, Government 
A. There is no substance which can be in- erect very tall pointed rods projecting several Printing Office, Washington; D. C. They are 
terposed between a magnet and a piece of steel feet above the roof. 4. A good deep wet earth "Lightning and the Electricity of the Air," 
to cut off the action of the magnet upon the should be provided, independent of gas or water 50 cents, and "Recent Practice in the Erection 
steel, excepting a heavy piece of iron, heavy pipes. 5. Connect gas and water pipes metallic- of Lightning Rods," 10 cents. Inclose the money 
enough to furnish an easy path for the lines ally. 6. Insulate the conductor away from the in coin or postal order, not in stamps. Valu
of force of the magnet. They will then take walls, so as to lessen the liabilitY to lateral able articles may be found in our SUPPLEMENTS 
the path through the iron, and will not reach discharge to metal stoves and things inside the 1212, 1452, 1581, 1524, and others to be found 
the piece of steel farther away. Magnetism house. 7. Connect all external metal work, zinc by reference to our Catalogue of Valuable Ar-
cannot be insulated as electricity can. ' spouts, iron crest' ornaments, to each other and ticles, which is sent free upon request. 

(10918) C. S. says: Whicl1 color on to the earth, but not to the lightning con-

a window curtain will be the most effective ductor. 8. The cheapest way to protect an ordi

in keeping out heat from the direct rays of I 
nary house is to run common galvanized iron 

the sun? A. White is su osed to be the telegraph wire up all the comers, along all the - pp ridges and eaves, and over all the chimneys; coolest color, that is, to keep out the most of taking- them down to the earth in several the heat of .the sun, and therefor,il to be cool- places, to a moIst stratum, and at each place est for clothmg and curtains. burying a load of coke. 9. Over the tops of all 
(10919) D. O. V. says: Suppose we chimneys it is well to place a loop or arch of 

have a 3-phase, 60-cycle, 22o.:VDlt alternating- the lightning conductor made of any stout and 
current motor on a constant load. We apply durable metal." We may use for an American 
220 volts at the terminals, and the motor .!tar- authority Prof. Carhart of the University of 
ries the load on 10 amperes of current. Now Michigan, of whom you doubtless know. We 
suppose we apply 440 volts at the terminals, quote from his textbook, "University Physics," 
how many amperes will the motor draw? I vol. 2, page 229, of the latest revision, price 
What will be the result? Will the amperage I

I $1.75. He says: "The revision of theory and 
be higher or lower than in the first case? the results of experiment have left much of 
A. If you should apply 440 volts at the ter- former recommendations relating to lightning 
mlnals of a motor wound for 220 volts, the rods of doubtful value. For the condition of 
result would be that you would have to call steady strain pointed conductors are' still ad
out the fire department, and lose the machine visable; but it is not necessary to provide the 
if the fuses did not blow. It would cause a elaborate terminals formerly deemed essential. 
bum-out. Consider Ohm's law: Amperes equal I Nor is a copper conductor of large section neces
volts divided by ohms. With an alternating sary or desirable. It is far better to provide a 
current you must also introduce the induction number of paths for the discharge down several 
and reactance as increasing the resistance and different parts of the building, each consisting 
redUcing the amperes, but if you double the of a large galvanized-iron wire sharpened at 
volts you must of necessity greatly increase the top, avoiding short bends and loops, and 
the amperes. With a direct current, doubling ending in a mass of iron or charcoal buried in 
the volts doubles the amperes, the resistance moist earth. Such a conductor may be fastened 
being the same. A good book from which to directly to the building without insulators. It 
learn the characteristics of electric currents is probable that No. 4 or 6 iron wire, B.S.G., 
and machines is Sloane's "Handy Book,'" will safely carry off any discharge that is likely 
which we send for $3.50. It should be in to traverse it. The writer has known a much 
every electrician's library. smaller iron wire to conduct safely a discharge 

which converted smaller copper wire into vapor. 
(10920) J. w. B. says: I have been Tall chimneys may be adequately, protected by 

reading your paper for several years, and have three or four iron wires ranged around the out
found your answers to correspondents to be all side, not placed together, but connected at fre
right, except I wish to disagree with you in ,quent iritervals, and all well grounded." We 
your answer to query 10826, in which you state have quoted thus at length so as to place within 
that to make ground conriection with the steel your reach opinions ,to which you may not have 
cresting with heavy telegraph galvanized wire access, although if you have your file of the 
would be as good a protection against lightning SCIENTIFIC AMERICAN and the SUPPLEMENT 
as could be had. Now, in the first place, you you have all and much more at your hand if 
know as well as I do that copper is a better I you search it out. The only basis of prefer
conductor for electricity than steel or iron, so ence for copper is its durability, freedom from 
I claim that the only real way to protect from corrosion near gases from chimneys, as com
lightning is to properly rod the building with pared with iron. It has rio electrical advantage 
a pure copper lightning rod, putting it on in over iron. Its greater cost renders it less de
one continuous plec'e of cable and erecting pure strable than iron. It is rarely a question of 
copper joints not less than 5 feet long nor over electrical resistance. Benjamin Franklin long 
24 feet apart, nor over six taps to two ground ago noted the leaving of a good conductor by 
connections. I have seen buildings badly dam- the fiash to take a small wire or a streak of 
aged by lightning that were protected just as gilt metal on a wall paper, having an enormous 
you recommend in 10826 answer. Also I have resistance, relatively. Some other reason must 
seen telephone poles split all to pieces that had be sought. It is found in this: There are 
II. galvanized wire grounded and run 5 inches dio;erent kinds of electrical discharges, In only 

:NEW BOOKS, ETC, 
TELEPHONE CONSTRUCTION METHODS AND 

COST. By Clarence Mayer, formerly 
Cost Statistician and Facilities En
gineer, Chi�ago Telephone Company. 
Appendix - A on Cost of Materials and 
Labor in Constructing Telephone 
Line, by', J. C. Slippy, Consulting 
Telephone Engineer; and Appendix 
B on Miscellaneous Cost Data on 
Pole Line and Underground Conduit 
Construction, compiled by the Edi
tors of Engineering Contracting. 
New York and Chicago: Myron C. 
Clark Publishing Company, 1908. 
8vo.; pp. 284. Price, $3. 

This is a highly technical book, particularly 
adapted for the practical man, to whom a 
knowledge of construction costs is essential. It 
contains actual cost records which have been 
carefully compiled, as well as practical and 
fiexible systems for the collection of such 
records and methods of computing, proportion
ing, and prorating costs of all kinds. Its pages 
contain the most approved methods of doing 
telephone work, and give the costs of such 
work in_ all its details. 
AN INTRODUCTION TO ELECTRICITY. By 

Bruno Kolbe, Professor of Physics at 
St. Ann's School, St. Petersburg. A 
translation of a second edition of 
"Einfiihrung in die ElektrizitatS
lehre," with 'corrections and addi
tions by the author. Translated by 
Joseph Skellon, late Assistant Master 
at Beaumont College, Old Windsor. 
Philadelphia: J. B. Lippincott Com
pany, 1908. 8vo.; pp. 430. Price, $3. 

Although we have many works on elementary 
electricity, the present volume will be welcome 
for the fact that it deals with the subject in 
a manner that is decidedly out of the ordinary. 
The material was originally delivered by Prof. 
Kolbe in the form of lectures to his class in 
St. Petersburg; and in order to present the 
subjects in a practical way, and one that would 
impress the students, he made a, collection of 
electrical experiments which were new and di
rectly to the point. Many of the experiments 
were original, and others were unearthed from 
the back numbers of scientific periodicals where 
they lay buried from the gaze of the general 
public. As a result the book entirely lacks the 
stereotyped illustrations which one invariably 
finds in works of this character, Part I covers 

THE ,PRINCIPLES OF MECHANICS. For Stu
dents of Physics and Engineering. 
By Henry Crew, Ph.D. New York: 
Longmans, Green & Co.; London, 
Bombay, and Calcutta, 1908. 12mo.; 
cloth; 295 pages; 110 figures. Price, 
$1.50. 

The author of this book is the Fayerweather 
Professor of Physics in the Northwestern Uni
versity, and his work comprises lectures which 
during several years have been given to second
year students in physics in the institution. The 
previous training needed for pursuing the edu
cation laid down to the students is a course in 
general physics and one, either concurrent or 
antecedent, in the calculus. This course in the 
science of mechanics consists of kinematics, 
kinetics, some applications of general principles 
to special problems, friction, dynamics of elastic 
bodies, and fiuid motion. 

THE WONDER BOOK OF THE ATMOSPHERE. 

By Edwin J. Houston, Ph.D., Author 
of "The Wonder Book of Volcanoes 
and Earthquakes." New York: 
Fred�rick A. Stokes Company. 
12mo.; cloth; 326 pages; 69 illustra
tions. Price, $1.50. 

The attempt has not been made in the book 
to explain all atmospheric- wonders, the author 
assuming that they can be better treated in 
other Wonder Books in the series. The field of 
discussion has been wide enough to include, 
among other matters, the composition of the 
atmosphere, its temperature, climate, wind, 
moisture, dust, navigation, ozone, weather 
myths, and prodigies. The work is sufficiently 
painstaking and reliable, and a valuable con
tribution to scientific research of the phenomena 
of our thin shell of air. It is also a large 
addition to atmospheric folk-1.ore, to such an 
extent that much of the volume might be con
sidered as material fitted for a wonder book of 
the imagination. 

DEUTSCHER SCHIFFBAU 1908. Herausgege
ben aus Anlass der ersten deutschen 
Schiffbau - Ausstellung in Berlin. 
Chefredakteur: Geh. Reg. Rat Pro
fessor Oswald Flamm, Charlotten
burg. Lex. = 8°, 230 Seiten mit 239 
Abbildungen. Verlag Carl Marfels, 
A.-G., Abteilung: Zeitschrift "Schur
bau," Berlin S. W. 68, Zimmerstrasse 
9. Price, $1. 

, This volume may be regarded as an expression 
of German engineers on German sliipbuilding. 
The principal articles are "The Development of 
the German Navy," by J. Rudloff; "The Marine 
Engine, its Modem Design, and its Future 
Prospects," by Prof. Krainer; "The Marine 
Steam Turbine," by H. Schmidt; "Development 
and Present Status of Marine Boilers and 
Marine Auxiliary Machinery in Germany," by 
Prof. Walter Mentz; "Marine Gas Engines," by 
Prof. F. Romberg; "High School Training in 
Naval Architecture," by C. Flamm; "German 
Iron and Steel Industry and German Shipbuild-
ing," by Fritz Luermann � "Shipyards," by Prof. 
W. Laas; "Cranes at the German Shipbuilding 
Exposition of 1908," by C. Michenfelder; "The 
German Shipbuilding Industry," by F. Meyer; 
"General Review of the Institutions and 
Authorities Identified with the Mercantile 
Marine," by Matthaei; "Electrical Plants for 
Ships," by C. Arldt; "Fitting Out Ships," _ by 
Fr. Jappe, 

AUTOGENOUS WELDING OF METALS. 

L. L. Bernier, M.E. New York: 
Boiler Maker, 1908. Paper; 
pages; illustrated. Price, $1. 

By 
The 

45 

The chapters in this small work are trans
lated from Reports of the National School of 
Arts and Trades of France, and illustrated by 
numerous figures and engravings. They describe 
the application of autogenous welding to the 
manufacture of tanks; gasometers; receptacles 
for liquids or gases, wit!: or without pressure; 
steam and hot water boilers; kettles; small 
boats; automobiles; piping, either steel, copper 
or brass, and coils of all kinds; and also its 
application to repairing old or new castings 
injured through such defects as blowholes, 
cracks, etc. To these are added its application 
to the manufacture of steel, brass, bars and 
plates, and to the destruction of metals, struc
tures, etc. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

'Gr the Week Ending 

October 6, 1908, 
AND BACH BBARING THAT DATA 
[See note at end of list about copies of these patent'.J 
Abrasive apparatus, O. C. Wysong . • . . . • • . . .  900.249 
Acid, making nitric, O. Bender . . . . . • • . . . .  900,471 
Acid, making sulfuric, O. Bender . .. ...... .  900,688 
Adjustable bracket, D. G. Bradstock • • . • •  900.475 
Adjustable chair, C. H. Rhodes . . . . • • . . . . .  900,59a 
Air brake system, B. Aikman . . . . . . • • . . . .  900,639 
Alarm, T. E. H. Buchanan . . . . . • • • . . . • . • •  900,145 
Antiseptic attachment for telephones, F. C. 

Tabler • . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. 900,447 
Antiseptic mouthpiece for telephones, speak· 

Ing tubes, etc., M. S. Hufschmldt. .... 900,372 
Arsenious oxld, manufacture of, U. Wedge. 900,13S 
Arle lubricator, J. Aden • . • . . • • . .  ; . . • . . • •  900,252 
Axle spindle, T. L. Martin . . . . . . . . . . . . . • •  900,500 
Axles, driving mechanism for swinging, A. 

H. Fetzer •• - •••• ',' • • • • • • • • • •  ; •• • • ••••• • 9OO,GOO 
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Bag frame lock, L. B, Prahar .. ,', ... " .. 900,421 
llag holder, A. A. Smith ""' , . ,"""' , . nOO,221 

!!!::o.ln,accura"y, convenience and dura.- Bag-holding rack and twine hohler, com· 
been everywhere ap- hilled. J. B. Frear ................... 900,3G!! Important Books 
and Power Lathes 

unitorm rl'�ult-perfect 
Indispensable for every 

line m8chinl:! shop and tool-room 
service. High grade in every det ail. 
Ask for catalogue " B.H 
TilE SENECA .... I.I,S lllFG. CO. 

695 Watt'f St., Seneca Falls, N.Y. 

Engine and Foot Lathes 
MACHINE SHOP OUTFITS. TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO •• 120 Culvert St., CinCinnati. O. 

Veeder Counters 
to register reciprocatin� 
movements or revolu
tions. Cut full size. 

Booklet Free. 
VEEDER MFG. CO. 

18 Sargeant St., Hartford, Conn, 
UI/Clometers, Odomete'rs, 
Taclwrruter.. counters 
and Fine Casti;nqs. 
Represented in Great Bntain by 

Messrs. MAR)(T &; Co., Ltd., 6 
Clty Road, l''iDShUf7 Square, 
L(lDdon, E. C., EngLand. 

Barrel raiser, I�ing & Arlmrn .. . ........... 900,391 
Barrels, machine for use ill chiming, croz· 

lng, and .bowelling, C. J. Alll'Y ....... 900,253 
Basket, A. II, Crawford """"""""" 900,487 

I ndustr.e al Bath and stand for the sanl("" R. n. Quine DOO,586 
Bathometer, P. Henze .................... 900,531 Alcohol 
Battery cover, electric, II. J. Brewer ..... 000,476 IT!'!. lUANUFACTURE AND USES Bearing, uall. F. W. Witte"""", ,UIl(),G:14, 900,635 
Bearing for' self closing liquid shut-oil's. A Practical 'l'reatise bssell on Dr. MAX MAIWCKEH'S roller, A. Schuermann ...... 900,598 "Introduction to Distillation " as revised by Drs. DEL-Bearing, roller, J. A. Perkins . . . ........ . . 000,199 •• 
Bed, O. E. Enell . ......... . . .... . ....... . 900,156 BRUCK and LANGE. Coruprh�ing Raw Materials, Malt-
Bed, folding, O. E. Enell ................. UOO,lG7 ing. Ma�hing and Yeast Preparation. Fermentation. 
Beer dispensing apparatus, S. J. Ashell. ... nOO,076 HistUlation, Rectification and Purification of A1cohol. Belt fastener, A. G. Tomkies ... . . . . . ... . .  nOO,615 

Alcoholometry. the Value and Signiflcance of a Tax_ B i cycle package carrier, G. \-Y. Blake .. .. . . UOO,080 
Billiard table, convertible. H. F. Davenport 900,085 Free Alcohol. Methods of Denaturing, Its Utilization 
Bit. See Yiplding bit. for Light, neat and Power Production, a Statistical 
Blacking machine, E. E. rl'aliaferro .. . ... . .  900,448 Review and the United States Law. 

�tf;J f��\lg�e, 
a�d 

I;tot�els
\�,���O;\:,

" \\:.' '\\,: 900,291 
By JOHN K. BRACHVOGEL, M.E. 

Bruce . " "" . " . , . ", . ,,""""""" 900,660 
li2S Pages 101i Illnstrations Price $4.00 Block signaling device, \V. & A. II. Fechner 900,360 

Block signaling sysetm, J. S, Hoillday"", 900,370 
Boat, W, B. Motheral """""" 900,2116, 900,680 
Boiler cleaner. F. X. Bayor ... ...... ....... 900,078 
Boilers man�head crane for steam, Dillon 

& Noey , .. " ,." " ." ,., .. " " " " "  .. 900,689 
Bottle G Gelsendorfer "", . , . ", . "".". 900,3&1 
Bottle' o�ner, A. A. Busch ............... 900,480 
Bottle or other vessel, stoppering, E. A. 

Matthias .. ,. "" " , . "",." .. " , 900,110 
Bottle stopper, J, II. Smith ."""""". UOO,2 23 
Bottle washing machine, J. F. Haller . .... 000,528 
Box, G. B. Reed .,

'
,' .... , . . . . . . .. " . . . .. . 900,123 

��� ����:�:�', �pri�;h�a't� h', 
. 'G: . 

V'a'l�;l'ti�e:: ��;�i 
Bracelet jOint, W. wallenthin """"'" 900,624 
Brake shoe, C. S. Shallenberger,." 900, 600, 900,601 
Brick machine attachment, M. N. Grant 

Experimental Science 
By GEORGE M. HOPKINS 

Uevis"d and Gren.tly Enlarll'ed. 2 Octavo 
Volnmes. 1,100 Palres. 900 IlIn8tration8 

Cloth Bonnd. Poapaid, $1i.00 

et al. .,.,." ,.,." "  .. " "  .. ,," " " "  900,521 

SPECIAL TO AUTOMOBILISTS I 
Bridge dam, H. L. Coburn , . .  """" . " . .  900,354 

.- Building construction, P. H. Jackson ... . .. 900,378 
Bunching and counting machine, F. E. 

Owing to the amount of new matter added the boo k 
1s now published in two vol urnes, handsomeLy bound in 
buckram . Of tile additioos which have been made, 
amoni{ the most important are: A full illustrated de
scription of M H. P. Electric Motor, prepared expressly 
for this editi.on ot U E xperimental Science"; chap ters 
on Altematin�-current Macbinery, and clear, concise 
Explanations of Wireless Telegraphy and 'felephony 
Electrical Measurlnfl Instruments, the 1£1ectric Clock, 
the Telellraphone. Higb Tension Cu rrents, the Nernst. 
Lamp,and methods o  f measuring tb e heat oftbe stars. 
No other work contains such a fund of trustwortby up
to-date sCientific information. presented in a clear and 
simple style. Send for descriptive circular. 

Bosh 1\IaJmeto Plujls only $1.25 each. Guaranteed in 
every respect. We sell antomobUe supplies cheaper than any supply house in the United States. We buy in 
quantities and sell by mail only; we have over 10,(0) 
customers. We sell anytbmg from an autom oblle to an 
oil can. Send f(lr our monthly bargam sheet ; it will 
interest you and save you money. 

CONSUMERS AUTO SUPPLY CO. 
12li2-12li4 Wabash Avenne, Chicago, IUs. 

Strasburg .. """", . .  ,,""""""" 900,611 
Bundle tie, A. W. Baird . . . . . . ... . . . .... . 900,645 
Burglar alarm and window sash, combina-

900,146 
Butt��:l, 

g��'m�l;t, 
c��n 

D
' 
.. V��· V�ik�I;L��'g: : : 900,134 

�:b1�:t �CCO��ll��O�� s:· B�'s'h . : : : : : : : : : : : :: :Jg:�� 
Cabinet, laundry, W. p, Berry , . ", .. " "  900,347 
Cake mixer and egg beater, A. J. Saltsman 900,210 
Calendar, H. E. Shedd, reissue............. 12,861 
Calendar, H, Taylor . . .  " " " " " "  ... " "  900,228 

The Periect.·on Wrench Calendar, perpetual, A. W. Proctor""", 900,310 
Camera back, circular, E. L. Hall . . . ...... 900,526 
Camera shutters, magnetic operating means 

The Scientific American 
Cyclopedia of Receipts, 

Notes and Queries .Newest w rench on the market. Best" a11-
round 17 tool ever made. A 11 steel-great 
strenKth. Instantly adjusted. Easily and 
quickly operated. Immense time, temper and 
trouble saver. Indispensable to automo
bilists. After using the .• Perfection" once, 

\Q�t:¥�r �r;c�la��� any otber make wrench. 

THE PERFECTION WRENCH CO. 
BOl< 426, Port Che8ter. N. Y. 

MEASURINC BAR CLAMPS 
One inch square InSide, used with t w o wooden bars 

1 in. x � in. of any desired length. Clamps and bRl's 
thus combined are most con

I venient to carpenters as ad. 
justa ble meSlsuring rods. Also 

• for extension beams for our 
�o. 59 'l'ramme]s. Nickel 
plated. Price per pair liOc. 

SI!'Iu! for 232 paQe cataloQ No. IS-B. 
TilE L. S. STARRETT (JO., Athol, lIa��., U. S. A. 

This machine is the regular hand machlDe supplied 
with a power base, pinion, conDteTShaft, etc., and 
esn be worked 3.S an ordinary power 
machine or tsken from its base for 
use llS a band machine. Pipe � in. 
t.<> 15 in. diameter handleJ es.sily ir. 
small room. Illustrated cata1ogue
price list free (lD application. 

THE CURTIS & CURTIS CO, 
6 Garden St., Bridgeport, Conn. Branch Office, 60 Centre St., N. V: 

tor, A. Bartels " . , " "', .. " ,., ..... , 900,344 
Can body flanging machine, Odquist & 

Lyche . . . . " " ', ... ,', .. " ... ,',.,.,'. 900,119 l1i,flOO RECEIPTS 
Can making machine, V, Odquist.., .. " .,. 9OO,f18 

734 PAGES 

Can tester, E. V. Swangren . " ........... 900,324 
Cannon pinion, \V. I�. Jost . . .... . . .. . . ... . 900,380 
Car uolster, �'. L, Irwin " " " ,  ...... " .. 900,376 
Car dOOl', grain, A. J. Denton . ... . . . . . . ... 900,491 
Car, dumping, IL T. Herr et al . . . . . . . ... 900,368 
Car, freight, II, B, Houser . ... . .. . . .. . .. 900,170 
Car operating mecbanism, dumping, S. J. 

Johnson "", . . " . . . .  , . . .  ", . . . . . . . . . . .  900,54 9 
Car safety guard, M. Meyer . ,. " .... ,',., 900,187 
Car underframe construction, F. L. Irwin, 

nOO,375, 900,546 
Cars, sash window for railway, R. Mende. 900,407 
Carbureter, �'. H. Heitger ....... " ... ', .. 900,098 
Carbureter, H, Small .... , .. ,', ... " .. , ... 900,604 

Price $;;.00 in cloth 

T his splendid work c(mtatns a careful compilation of 
thp. most useful Recelpts and I-teplies given in the 
Notes and Queries of correspondents as published in 
the SCIENTIFIC AIHERICAN during the past sixty years 
together with many valUable and important additions. 

Over Fifteen Thousand selected receipts are here 
collected, nearly every branch of the useful arts being 
represented. It is by far tbe most comprebensive vol· 
ume of the kind ever placed before the publIc. 

Carpet sweeper, L. P. Halladay . . . . .  , ... 900,527 
Cart, R. Weir . . . .  , ........ , .. , ........... 900,455 .Modern Plumbing Illustrated Cartridge belt, W'. C. Fisher, 

900,091, 900,092, 900,094 
Cartridge pocket, W. C. Fisher, 

Cartridge shell repairing ��1�3
e, 9<f,09J: 900,096 

Haughu wout . . . . , . . .  , '  . . . . . . . . . . • . . . . •  900,532 
Casket handle, J. H. Mllls . . .  " . . . . . • • . • •  900,569 
Castel' , furniture, G. E. Neuberth . . . . . . . . .  900,417 
Caster, furniture, E. P. Rother .. . . . . . . .  ,. 900,424 
Caster, furniture, G. E. Neuberth . . . . . . . . .  900,577 
Catamenial appliance, D. S. Daudt . . . .  , . . , 900,150 
Catch tor swing closures, J. H. Nelson .... 900,415 
Centrifugal block machine, M. Nashold . . .  900,414 
Centrifugal machine, A. J. Ericsson . • • . . . .  900,089 
Chair. See Adjustable chair. 
Chair; O. L. Ostendorf .................. . 
Chair uottom clip, J. P. \Villiams . . . • . • • •  
Chair canopy, T. �Iorton ................ . 
Chairs, reclining attachment for, F. E. 

900,301 
900,247 
900,57:! 

llamickle . " . .... " .. " ............... 900,077 
CheCkrein hook, J. B. Rotz , .............. 900,425 
Chemical product resembling celluloid and 

producing the same, F. Raschig . . . . . . 900,204 
Chenille spotting machine, Trivett & Ran· 

dull ., ... , ..... " ,  ..... , ... , .......... 900,616 
Chromium, producing an electrolytic deposit 

of metallic, F. Salzer . .... . . . . . . . . . . . .  900,597 
ChUill dasher, L. A. Sprout . . . . . . . . . . . . .  900,441 
Cigar box, A. B. Smith " " " ',." .. " ... 900,22'.! 
Cigarettes. production of shells employed in 

the manufact ure of, 1. Semenoff . ...... 900,432 
Circuit Interrupter, C, B. Snell .......... 900,320 
Clock, alarm, R. Metz ..... . . . .. . . . . . . . . .  900,293 
Clocks aiJd the like, portable case for, W. 

H. Slattery ".,",.,
'

, . .  " . .  , . , . . . .  , . .  900,317 
Clocks and the like, striking mechanism for, 

J, P. L. Lindstrom . . .  " ....... , ... ,. 900,3n9 
Clocks, program attachment for, J. W. 

By R. M. STARBUCK 

Price $4.00 

A COMPREHENSIVE and up-to-date work illus-
trating and describing the Drainage and V enti· 

lation of Dwellings, Apartments, and Public Build
ings, etc. The very latest and most approved 
nlelhods i n  all branches of sanitary installation are 
given. Adopted by the Unite d States Government i n 
its sanitary work in Cuba, Porto Rico, and the 
Philippines, and by the principal boards of health 
of the United States and Canada. 300 pages; 55 ful1· 
page illustrations. 

Modern American Lathe 
Practice 

By OSCAR E. PERRIGO, M.E. 

Price $2.50 

A COMPLETE book of 400 pages on The Modem 
American Lathe. Its development from the 

earliest times up to the present day; its modem 
form as constructed by up· to-date builders; its gen. 
eral and special classes of work; the quantity of its 
output, and its marvelous accuracy. 

Clot���n�e��rd,
"B: 'J: 'si�'p��t;':::: :: ::: :::: g&8:��� Modern Steam Engineering Clothes line holder, J, C, R. Stelrly . . . . . . .  900,608 

Clutch, F. M. Nichols "", . , ............. 900,578 
Clutch, friction, P. M. H. Lange . . . . . . . . . . 900,397 In Theory and Practice 
Cock, blow·olI, G, H. Osman .............. 900,197 
Cock or valve, water, Porter & Binnington. 900:309 By GARDNER D. HISCOX, M.E. 

r; HOW ColIee steeper, J, Steinberg .,., . . . . .  , . . . .  900,128 "' Coke drawing apparatus, J, Reed . . . . . ,',. 900,206 " I Collapsible frame or support, L, K, Sone . . .  900,322 

Price $3.00 

TH IS is a complete and practical work of 487 

Manufacturers 
Can In crease 
Their Business 

Read careful ly, every week, 
the 

Classified Advertising Column 
in the 

SCIE.NTIFIC 
AMER1CAN 

Some week you w ill be likely 
to find an inquiry for some-
thing that you manufacture or 
deal in. A prompt reply may 
bring an order, 

Watch it Carefully 

i g�:g�:: g�g���7n�f 
i�d�Y�;, g�t;:������ ' '& . 

S11: 
900,130 

I bermann .. . .. . . . . . . . . . . . . . . .. , . . .. . . . .  900,302 
Column step, J. Glover . . . . . . . . . .. . . . . . . . .  900,517 
Comuination lOCk, F. Soley ........ , . . . . . .  900,438 
Composltlon, J. H, Batchelder " " " " " "  900,256 
Compressor, variable capacity, B. V. Nord- . 

berg ", .. ", ... " .. """"".",." .. 900,418 
Concentrating table, A. M. Kf>mp et a1. ... 900,285 
Concrete building blocks, machine for con· 

structing hollow, J. Fish . . . . . • • . • • . . .  900,272 
Condenser and making same, M. K. Mc· 

Grath, reissue .. "".,................ 12,860 
Controller, E. W, Stull . . . . . . . • . . . . . . . . . . .  900,612 
ContrOlling mechanism, H. Meyer • • • . . . . . . .  900,408 
Conveyer, C, II, Knapp . . . . . . . . . . . . . .  , ... 900,554 
Cooking utensil, travellng, L. K. Sone . . . .  900,321 
Copper matte, bessemerizing, G. H. Benja-

min . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . .  , .. 900,34G 
Corn crib, J. \V. Yan Wyhe .. . . . . . . .. . ( .. 900,618 
Corn, machine for removing silk from ears 

ot, S. E. �Iorral et al .... , .. ,., ... ", 900,189 
Cotton chopper and cultivator, T. T. Lecroy 900,106 
Coupllng mechanism, W, D, Leftwich "", 900,558 

pages, dealing with the care and management 
of Boilers, Engines, Pumps, Superheated Steam, 
Refrigerating Machinery, Dynamos, Motors, Eleva
tors, Air·Compressors, and all other branches with 
which the modern Engineer must be familiar. 

Nearly Two Hundred Questions with their An· 
swers on Steam and Electrical Engineering likely 
to be asked by the Examining Board are included. 
These if studied by you will help you to procure a 
license. It is fully illustrated with detail engrav_ 
ings, not to be found elsewhere. 

Punches, Dies and Tools for 
Manufacturing in Presses 

By JOSEPH V. WOODWORTH 

Cradle Or rocker attachment, II, A. Jenson, 900,548 Price $4.00 
Crate, C, S, Young".".",." .. "" .. " 900,637 k f f Crayon holder, II. T. Bailey " " ', .. " ... 900,143 A PRACTICAL wor' 0 500 pages lIlly illustrated 
Cross a1m support, .1. M. Humiston . . . . . . .  900,545 by nearly 700 engravings, being an encyclopedia Cross arm support, 1\", E. Callane ....... . 900,663 of Die Making, Punch Making, Die Sinking, Sheet 

g���ogid
�h:����fsu:-a:;'J� �ih!' R�e�s�e�; ' �p: 900,495 Metal Working. and Making of Special Tools, Sub-

r R 900 493 Presses, Devices and Mechanical Com billations for 
Curlh�

a���n.
f��a:��' tS�ctri�, 

n';�
'e�ie

'
r�dith:: 900:292 Punching, Cutting, Bending, Forming, Piercing, 

Current motor, alternating, J. H. Bryson. 900,478 I Drawing, Compressing and Assembling Sheet Metal Current rt'ctifier, electrolytic alternating, A. 

I Parts and also Articles of other Materials in Ma� 
curt�in 

H��r�,
eYF .. V.' ' D��l�'

e'ti� ' ' .. ,' ..... ,.��,��: �:�J� �hine
'
Tools. Two Hundred and Ten Processes are 

Cut·out mechanism, progressive, J. H. Hall 900,1 r; clearly described and fully illustrated. 
Cuttlng apparatus, C, Klingenberg . .  ," ,. 900,174 
Cuttin�. punching, and tlre·shrlnklng rna· 1fT A special circulOh' describtng these books sent on 

chine, W, T. Sears""".", . .  " ,  ... ,. 900,213 requut. 
Cyllnder lock. Wau"h & Harendt "' " ., . 900,627 
Dampt'r rt'gulator, �'. M. Fulton ....... . 900,511 
Dancing chart and method of selt Instruc· 

IF An'll o!these books Be'ltt tyrepaH on receipt of tyrice. 

\. '\':::===============::..l� Dent��n
�p�ita'���: E:'E:'H�i;';��':::::::::: �gg:�� 

PUbllBher
M
s. 

UNN &. CO., 
1 Diaper, baby's, L. E. Ir win . . . . . . . • . .  " . 900,172 361 Broadway. New York 

Disp('nsing "essel, U. VOn Baeyer . . . . . . . . . .  nOO,6-U 
))isplny rack, ]�. n. '''eston ............... UU l1,�31 
)Hsplay rack, 1\1. �layer . . ... , ......... , .. HUU,40fJ 
i��l�IUha:;��;, 

al�u���:�t, 
.. 

l� .. .  �:. ::����l.l:::: �gg:�¥� 
Door holder, H. G. Voight ... " . .  , . . . . . . .  900,621 
Doughnuts and the like, apparatus for 

turning, W. H. Tomlinson . . .. . . . . . . .  900,235 
Draft attuchment for vehicle thills, T. II. 

Leonard . . . .  , ....... ," ... , .. '." ...... nOO,178 
Dredge, J. C. Carter . . . ........ . ... . . ... . .  !JOO,263 
Driving mechanism, variahle speed, :\1. E. 

Ear 
\���fll���t,'-' }('.' '11;: • i-iu'c'k�l:t . : : : : : : : : : : : : : 

Ear trumpet, B. S. Stephen sou .......... . 
Egg tester, J. W. Burkholder ........... . 
Electric furnace, R. McKnight ........... . 
Electric furnace, J. H, Reid ........ , . .. . . 
Electric fUl'nace, E. Cornelius ............ . 
I�lectric generator, G. Honold ............ . 
Electric switch, remote control, J. S. Bris· 

900,450 
90:),097 
900,226 
900,082 
900,19� 

�:g:,!£� 
900,542 

tol . . . .. . . .  , ........................ ,., 900,058 
Electrode for electrolytic purposes, Ferch-

land & Nusshaum .................... 900, 502 
Electromagnet for telegraph ones, Pedersen 

& Poulsen ... " . . . . . . . .  , . . . . . .  " . .  ,', . nOO.304 
Electroplating apparatus, J. A. Yunck . . . . .  900,340 
Electroplating metal sheets, apparatus for, 

II, L. Hollis .. ", . . . . . . . . . . .  , . .  , . . . . .  900 ,lGll 
Electrosonator, R. Sakamoto . . .. .. . ...... 9U0,42H 
Elevated carrier, Neller & Louden, .900,6�1, 900,G82 
Bleva ting and lowering device, universal, K 

. G. Gebauer .......................... . 
Elevator, S. V. Trent • . . . . . . . . . . . . . . . . . . .  
Elevator safety device, J. N. Anderson ... . 
Elevator safety device, R. Bohlen ....... . 
Elevator safety mechanism, P. F. Foley .. . 
Engine, H. L. Ide ...................... . 
Engine, M. E. Keller .................... . 
Engine starter, gas, R. "''". Godfrey ...... . 
Engines and motors, alarm or signal sys· 

tem for, W,.. S. Rush ........ , .. . . ... . 
Engines, belt holder for, E. & C. Hicks .. . 
Engraver's spoon holder, �'. ,Yo Crocker .. . 
Envelop, E. Kohler ...................... . 
Eraser, wk, J. C. Huss ................. . 
Excavating machine, 'V. M. Brown ..... . 
Explosion engine, Cottrell & Moore ....... . 
Extinguishing device, F. Hursthouse ...... . 
II�xtractor. See Spike extractor. 
Eyeglasses and spectacles, converting device 

900,515 
900,237 
UOII.07-l 
nOO,473 
9110,158 
900,100 
900,101 
900,518 

90(),428 
900,5:18 
DOO, HS 
DuO.aUG 
9110,374 
UoO,659 
900,668 
nOo,282 

for, F. I{. Stickle"."., ...... " .... ,. nOO,4H 
Fabrics, machine for unraveling textile, P. 

F. Vogel . . .  " .. " ........ , .. " .... ". nOO,451 
Fan, E. Goosch ........................... 900.G20 
Fastener, metallic, G. W. McGill . . . . . . . . .  GUO,299 
Faucet, L. S. De Forest . . . . . . . . . . . . . . . . . .  900,1 G2 
Faucet, J. G. Kasjens . ... .. . . . . . . . . . . . . . . 900,385 
Feed tro'Jgh, C. B. Haldeman . . . . . . . ... . .  900.277 
Fence fastener, ·wire, J. H. Knickerhocker. 900,175 
Fence making machine, wire, J. M. Den· 

nlng . . . .  , ... " .... , .. ," " .. " .. ".... nOO,490 
Fence stay fastening machine, wire, Z. 

Hurd • . . . . . . . .  , . . . .  , . . . .  " . . .  " . . . . . .  . 
Fender cllp, W. C. Gl'oehn .. "" . .  , . . .  ,,' 
Fertilizer distributer, Rohy & Pattison ... . 
Fiber preparing machine, A. Zabl·iskie .... . 
Fiber stripping and cleaning machine, S. O. 

900,099 
901),163 
nOo,12� 
900,2G1 

DiCKinson ............................. 900,4M 
File cabinet, C. G. Ward . . . . . . . . . . . . .  " ., 900,24� 
Filter press, C. W, Merrill . . . . . . . . . .  " ... 900,185 
Filter, pressure, P. E. Maggini . . . . . . . . .. 9UO,180 
Filter, pressure, C. 'V. l\le1'l'ill . . . . . . . . .. . 900,18-1 
Filter, rain water, L. "". l'�rench ........ !lOn,G10 
Fire alarm, electric, H. Andel·sOll. ....... 900,641 

ire doors, etc., ventila cAt for, A. ll. Lowry 900,402 
Fire extinguisher, destructible link or auto· 

matic, J. D. Farr . . . . . . . . . . . . . . . . . . . . .  900,673 
Fire extinguishing apparatus, J. G. & H. G. 

Robinson ............................. . 
Fire protective shield, D. S. 'Vatson . • . .  '," 
Fishing device, 'Velch & Wheatley ....... . 
Fishing reel, G. E. Matts ............... . 
l1�ixing and washing tank, G. H. Scheer .. . 
Floor cramp, F. Williams . . . . . . . . . ... .. .  . 
Flue dust and fines, recovering values from, 

9OO,5f16 
900,243 
900,13U 
900,563 
900,431 
900,2 4� 

R, Baggaley """ """"""""" " 900,467 
Flue dust, composition for solidifyIng, Ram-

sey & Smith . . . . . ...... . .... . . . . . . . . . 900.rt87 
Flue plugger, W. B. Wingate ... " . . . . . . . 900.337 
�'llid joint, flexiule, C, G. Hawley, . . . . . . .  900,533 
I,'lllid joint, flexiule, E. E, Silk., . . . . . • . . . .  90U,GO:! 
Fluid pressure regulator, L. B. Fulton .... 900,275 
Fluid receptacle, portahle, L. Kessler ..... 900,I U4 
I·'oilling hox, J. M. Johnson . . . . . . . . ... . . . 900,17;{ 
Fol ling box or crate, J. H. & E. E. Derhy 900,492 
Folding table, O. C. Kade . . . . . . • . . . . . . . . . .  900,552 
Fuel, manufacture of artificial, A. W. H. 

Vivian . • . . . . . . .  , ................. ,., .. 900,019 
Furnac�, W. A. Garvens . • . . . . • • . . . . . . . . . .  900,513 
Furnace feeding mechanism, F. Kingsley . . .  900,3f10 
Furnitureo slat, F. P. Grode . . . . . . . . . .. . . . . .  900, rt23 
l1�use cap, waterproof, 1\ �r. Dani els . . . . . . BOO.G70 
Garment fastenel' , E. B. Stimpson . . . ... . .. 900,44 rt 
Garment hanger, N. E. Miles ............. 900,567 
Garmeut Suppol'ter, C. W. Wallis .......... 900,625 
Gas engine, C, A, Clark , .. " ... , .... " ... 900,083 
Gas genprator, C. 1. Tenney . . . . . . . .... . . 900, 231 
Gas heater, J. S. Panasevitch . . . . . . . . . .  ,. 900,303 
Gas making system s, bollet· for, C. 1. Ten· 

ney ""',.,""""
'

,." . .  ,', . . .  , . . . . .  nOO ,2�0 
Gas manufacturing apparatus, E. Rider . . . .  900,423 
Gas manufacturing apparatus, n. Pettibone 900,582 
Gas manUfacturing apparatus, hydrogen, E. 

Geisenber gt'r . . .. .. . ... . . . . . . . . .. . . . .. . 900, 516 
Gases containing sulphur dioxide, purifying, 

G. Eschellmann ...... . .... . . . . . . ...... 900,500 
Gear, transmission, R. J. Million . . ..... . .. 900,111 
Gearing, W .  J, Wilde """""""""" 900,u31 
Glasswarp, method and apparatus for mak· 

lng, W, E, Holmes . .  ,', ....... ,', ... , 900,281 
Gluing frame, A. Hettel . . . . . . . . . . . . . .. . . 900.1 ti7 
Grader. road, E. A. Hollenbeck . .  ; ........ 900,36!) 
Grain shocking machine, 'V. A. Leitch . . . . 900,5G9 
Grinder for wood planer knives, Kahle & 

Hlmmelrelch , ...... ", .... , .. , .. "" .. 900,284 
Gum, produrtion of a soluble, F. Fritsche. f)()O.27-l 
Gyrator, J. M. Schutz ..................... 900,�13 
Hair drying device, G, Siegfried ..... ,., .. 900,�34 
Harrow, J. D. MeMlllan ... " ....... ,., .. 900,110 
Harrow, C. E. Trease . . .  " ... " .. " " " "  900,133 
Harvester, agricultural engine, and truck. 

self propelling combined, Kincaid & 
Preble . .  , .... ,', ... " ... " ..... , .. ,," BOO,38D 

Hat frame, wire, C. W. Stevens ........... OOO ,I!W 
Hat sweat shield, IL W. Wagenet .  . .  " . .  , 900,330 
lIay pr(lss, G. A. Rapp . . . . . . . . . . . . . . . . . .  900,588 
lIay pre�s, multiple, J. H. Means . . .  , .... 900,566 
Hay rake and elevator, combined, C. H. 

Knapp '." ... , .......... " ... " .... , .. 900,287 
Headlight controller, II. R, Parker . .  " " "  nOO,198 
Ilea t from one medium to anotht'r, appar· 

atus for transmitting, E. I\Iartt'rud .... 900.411 
Heating device, electric, W. C. Mortt'mwn. 900,2f15 
Heating- system s, vacuum generating appa-

ratus for steam, W. E. Tillingha st ... 900,23a 
Heel nalllng machine, E. A. Webstor,."" 901l,2H 
IIide working machine, R. F. Whitney", 900,3:\4 
Hinge, M. S. Nolan .... . . . . . . . . . . .. . . .... 900,579 
Hinge for water closet seats, covers, and 

the like, post, G. A. Geary", .. "",. 900,514 
IIinge, screen door sprinJ!'. A. Falkenrath .. OOO.f;01 
IIinge. shutter. J. B, Williams"",."", 900,3:16 
Hoisting machine, J. J. Say......... flOO.212 
Honey, extracting, L, W, Avant ..... " . .  , 900,643 
Hood and refit'ctor, C. Cutter ...... . . ... . .  900.200 
Hook and eye, .T. I'. Raumgartner . . . . . . . . 900.4G9 
Hopper bottom catch, J, W, Egan . . . . . . . . .  n()o,672 
IIorst' detacher, J. R. Claxton . . • • . • • . . . . .. non. 4�:� 
Horseshoe, P. Dech , . .  " . . . . . . . . . . . . . . . . . .  900,2GS 
Hose coupling, automatic ai r, N. Toy . . .. . 900.1:�2 
Humidifier, F. H Comins . . . . . . . . . 900.�55, 900,3;)0 
Hydrocarhon burner, V. W. & L. S. Blan-

cha rd . . . . . . . . . . . . . . .. . . . .  , . . . . . . . . . . .. 900,G52 
Ice crt'am cornets, device for filling, M. 

Bohllg , .. " .. " " ,." ." " " " " " " " !lOO,�4R 
Ice cream freezer attachment. O. R. Briggs OOO.H!l7 
Ice crf'am spoon, C. E. McCarren .......... 900,573 
Insulated wires, moisture proof case for, A. 

L, ,T oynes "." . .  ,', . .  " . . . .  ,', . .  " , . , llO().�S2 
Iron. protf>cting. J. J. Bradley ... . ......... flOO.f1!lG 
Ironing table, A. E. Wise ............... !)OO.4!ln 
Ironing table, M. J, Walker """""

'
" DOO,623 

JaCk. Place & Jenkins ........... . ........ !lnO.fiR!) 
Jar opener, J. F, McCain . .  ," " " '.," " 900,29T 
Jars and other receptacles, closure for, G. 
, Valentine , . . . . . . .  , , .... , ... , , , . , . , .... 900,240 

Journal box, W'. A. Hulf . . . . . . . . . . . . . . . . •  900,�43 
Key. See Telegraph key. 
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once and for ali-no laundry bills or 
worn�out collars. With LITHOLIN 
you always have a perfect 
hand -the one y o u  are 
wearing-if soiled. iusttake 
it off and wipe white as 
new with a damp cloth. 

Waterproofed Linen 
Collars and Cuffs 

Ifn?Pro:lchable in fit and s\.yle and look like r e �u l  af  linen, which ther are, only 
w;ure.iKr�o���·r. \\��l !'�l� fng, crackIng or fraying. 

C o l l a r s  
25c� 

If not at your dealer's 
send, z i v i n  2' styles, 
size. number wanted. 
w i t  h remittance. and 
we will mail. postpaid. 
Booklet of styles free 

request. 

C �s e 
The 

Fiberloid 
Co. 

Dept. 22 
7 WaverIy Place 

New York 
Always sold from RED 

Bo:XeB. Avoid substitution. 

Make $2,500 to$7,500Vear1y 
without capital. We teach you the real estate and general 
brokerage business by mail in a few weeks and appoint you 

OUR SPECIAL REPRESENTATIVE LEARN THE in yOIJr locs.ih', We help you 
R E A L from the stnt j ·put you in touch with all OUf representatives with 

""hom ;fOil may co-operate in bum-
ESTATE ne!lB.i furniBh you readily sabble rul estate aod investments and 

BUSINESS help you secure customers. In 1----------1 ��ori�c��lLI!le�d i�f t�e ;lir;� 
m�� i�

ofo:
n
OI:�m&o;:r ��klfe�d J;ln�n f�llP�:f��tion. 

INTEIl·STA.TE S.U,ES to., 237 Time8 BuUdlng, New York 

Tho! most up-lo-date !lDd cumplete lighting system 0:\ the market. Beautiful fixtures for the hOme. AUrncUve hIgh caodie power iOYerted arcs for stores, balis, etc. The beat propoliitioD golllg for hust_ 
::;:� �:ri���

rite 
��dro��tlKt��:� ��� 

Superior lit ... ('o. 301 Seeond St., Ann A.rbor, Mlell. 

Dodds' New Gear Dovetailng Machine 
which cuts tiovetaili" In gangs of 9 to 24 at ooe 
If::;��y ;I� �i: ::: :::��fu�� :�t���: Occupy but little space. Free catalog". 

ALEXANDER DODDS, Grand Rapids, Mich. 

Palmer Motors 
Two and Four Cyc1e. One. Two and Four 
Cylinder. Stationary atld Marine. One 
to Twenty H. P. Catalogue Jj'REE. 
PALMER BROS., Cos Cob, Conn. 

New York � 30 East 20th Street Philadelphia : The Bourse BOllton : 85 Union Street Portland, Me.: Portland Pier Seattle, Wuh.: Colman Dock Vancouver, B. C.: 1£100 Powell St. 

Buggyaut 
The w f n t e r vehicle. 
}'ew parts, few troubles 

eHAS. S. DURYEA, Readlnr, Pa. 

Auction Bargains 

I Old Pi!tols .. .. .. • .50 up Officers' Sword.� new 1.75> H 3.00 U Cavalry Sabres .. I.!JO U Bridles . 1.00 H UNIFORM8 • u 1 . 21) If 
Lec,iD&,lIr. 1!J U 7 Sbot Carbine H 3000 

1. 907 IIILITARY {l.lTALOGUE, 260larl'e pqes, con· taillin, thou.and. of beautiful illustrations-witb 1908 Ilupplement, wholesale and retail prices. Mmled for 1 5  cents (stamps). 15 ACRES GOVT. AUL'TION GOODS. 

FRANCIS lIew 10rk 

Visible Writers o r  othe""'" 
Oll"e,.., RemlngtolJll, Smiths, etc. 
Shipped ANYWHERE tor Free Trial, or RENTED, allowing RENT to A P PLY. 

Prices $15.00 Up 
First class Machinesfreshtrom the Manufactuf'ers 

Write for Illustrated Ca.talog lQ Your opportunity. 
npEWRITER EIIPORIUII. (E.t. 1892) 9& .. 94 Lake st.. ChlGaCC> 

How to Construct 
An Independent Interrupter 

In SCIENTIFIC AM-ERlf'AN SUPPLEMENT, 181 a� 
t.;eF�:fp

e
6�

c
:o��]�i�:w?�:;

r
��;.s aJV�lde���d�Ii.���l ti��� 

interrupter may be constructed for a large induction 
coil. 

Thts article shOUld be read in connectiun with 
Mr. Collins' article in �CIENTIFIC AMERICAN SUPPLE
MENT. 1 605, " How to Constroct a 1 00.1l11le 
Wireless Telell'raph Outflr,." 

Each Supplement costs 10 cents ; 20 cents ror the 
tw.. Order from your newsdealer or from 

MUNN & CO., 361 Broadway, New York 

Scientific America.n 
Label1ng machine, can, S. E. & W. W. 

Morral . . . . . . . . . . . . . . . . . . . . . • • . . . . . . • • •  900,114 
Ladder, L. W. Thompson . . . . . . . . . . . • . • . . .  900,232 
Lamp attachment, H. J. Schanlck . . . . . . . . .  900,127 
Lamp, electric glow, W. Nernst . . . . . . . . .  900,416 
Lamp guard, 1'. Sorensen . . . . . . . . . . . . . . . . .  900,4aU 
Lamp holders, automatic circuit closer tor 

electric, W. D. & L. C. Tickner . . . . .  900,613 
Lamp shade and socket, incandescent, B. P. 

Rucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900,426 
Land clearing machine, W. M. Seymour . . .  900,433 
Last support, L. Sedivi . . . . . . . . . . . . . . . . . •  900,314 
Latch aLa key lock, combination, Wettel & 

Freebey . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . •  900,629 
Latch lock. combination. F. Soley • • . . . • . •  900,437 
Lathe attachment, A. E. Whiting . . . . . . . . .  900,45 7 
Launcbes, under-water exhaust for, Nelson 

& Mullins . . . . . . • . . . . . . . . . . . . . . . . . . . . .  900,576 
Laundry ir('n, electric, E. II. Richardson . . .  900,208 
Lens grinding machine, B. F. Clark . . . . . .  900,664 
L1ft1ng jack, J. A. Ph1ll1ps . . . . . . . . . . . . . . .  900,200 
Liquid receptacle, combustible, L. Kessler. 900,102 
Liquid receptacle, portable, L. Kessler . . . . .  900,103 
Loading or unloading means, H. O. Sparks 900,225 
Lock, J. Henky . . . . . . . . . . . . . . . . . . . . . . . . . .  900,536 
Lock alarm, L. Talas ... . .... . . .. . .. . . . . . 900,326 
Lock attachment, H. G. Volght . . . . . . . . . . . .  900,620 
Loom for weaving pile fabrics, Walker & 

Spink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900, 136 
Loom fork· grid, A. E. Rhoades . . . . . . . . . . . .  900,591 
Loom protector mechanism, W. J. Lutton . 900,403 
Loom stop motion mechanism, G. l\IcCartney 900,190 
Loom warp beam, It Harbour . . . . . . . . . . . .  900,530 
Lubricator, W. C. Maness . . . . . . . . . . . . . . . .  900,181 
Lubricator, L. R. IIoll'man . . . . . . . . . . . . . . .  900,280 
Mail del1verlng device, G. M. Beard . . . . . .  900,647 
)'Iassage vibrator, W. G. Shelton . . . . . . . .  900,60� 
Match, friction, H. W. Whelan .. . . . . . . . .  900,245 
Mattress, F. A. Kaiser . . . . . . . . . . . . . . . . . . .  900,383 
Measuring apparatus for indicating depths, 

H. H. Brown . . . . . . . . . . . . . . . . . . . . . . . .  900, 351 
Measuring device, skirt, N. E. Mlles ..... 900, 568 
Measuring instrument, lens, F. Hardinge . . .  900,531 
Medicine case, physlc1an's, Hunter & Wykel 900,373 
Metal shaping apparatus, heated, F. J. 

Loomis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,401 
Metals "from matte, separating, '\\:"adhams & 

Stanley ... . . ..... . . . . . . . . . . . . .  900,452, 900,45a 
Metals from speiss, separating, Wadhams & 

Stanley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900,454 
Metals, uniting, Goldschmidt & Lange . . . . .  900,366 
Milk purifying arid homogenizing machine, 

H. H. Stussy . . . . . . . . . . . . . . . . . . . . . . . . .  900,446 
�I1lking vessel, S. W. Gerster . . . . . . . . . . . . . 900,161 
M1lling machine, portable, C. W. Dangle· 

meyer . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  . 
Mine door, automatic, Byers & Thiede . . . .  . 
Mining pipe, telescope, W. W. Beeson . . . .  . 
Mixing apparatus, J. A. Svenson . . . . . . . . . .  . 
Moistening device, strip. M. C. Browne . . .  . 
Molasses, treating, R. D. Pike . . . . . . . . . . .  . 
Mold making appaNltus, J. W. Gibney . . .  . 
Molding machine, J. F. Nolan . . . . . .  . 
Molding machine, J. A. W1llIams . . . . . . . .  . 
Molding machine, toothed wheel, G. Telke. 
Mop wringer. S. M. Schaefie . . . . . . . . . . . . .  . 
Moth ball holder, G. Thompson . . . . . . . . . . . .  . 
Motion indicator, W. S. Rush . . . . . . . . . . .  . 
Motor control system, electric, B. G .  

900 ,149 
900,262 
900,470 
900,227 
900,352 
900,584 
900,365 
900,117 
900,633 
900,327 
900,430 
900,449 
900,427 

Lamme . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .. 900,289 
Motor controlling system, electric, B. G. 

Lamme • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  900,555 
Mower, lawn, W. E. Steuben . . . . . . . . . . . . . .  900,443 
Multiplex press, J. ClIpfel . . . . . . . . . . . . . . . .  900,147 
Music, device for assisting in teaching and 

writing, C. E. Pomeroy . . . . . . . . . . . . . . .  900,201 
Musical instruments, motor action for self 

playing, L. B. Doman . . . . . . . . . . . . . . . .  900,496 
Necktie case, F. G. Haas • . . . . . . . . . . . . . . .  900,164 
Needle and thread case, C. B. Tower . . . . . .  900,236 
Needle, self threading sewing, M. J. C. 

Nyborg . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Nut lock, W. F. O' Neal . . . . . . . . . . . . . . . . .  . 
Nut lock, S. C. Pugh . • . . . . . . . . . . . . . . . . . .  
Nut lock, J. Aderer . . . . . . . . . . . . . . . . . . . . .  . 
Nut lock, C. E. Ratcliffe . . . . . . . . . . . . . . . .  . 
Nuts, making screw, A. G. Anderson . . . . .  . 
Oil burner, crude, A. D. l\foore . . . . . . . . . . . 
Oil distributer, lubricating, L. Dubrulle . .  . 
Ore cOJJcentrator, A. H. Stebbins . . . . . . . .  . 
Ore separator. J. F. Pagett. . . . . . . . . . . . . . . . 
Oven door, W·. A. Moore . . . . . . . . . . . . . . . .  . 
Overshoe !astener, J. H. Auld . . . . . . . . . . .  . 
Package tor vaccine or virus, aseptic, C. 

900,195 
900,196 
900, 20'l 
900,462 
900,589 
900,341 
900,112 
900,154 
900,442 
900,581 
900,113 
900,465 

H. Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . .  900, 168 
Packing, A. F. Book . . . . . . .  ; . ............ 900,653 
Paper bag machine, C. F. Smith . . . . . . . . . .  900,605 
Paper box, E. K. Lathrop . . . . . . . . . . . . . . . . .  900,557 
Paper bucket or box, B. B. McFadden . . . .  900,115 
Pens, device tor grinding writing, F. Dor-

sing . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 900,271 
Perforating machine, W. G. Berry . . . . . . . . .  900,257 
Perforating machine, pattern controlled 

punch selecting; Davis & Bowman . . . . . 900,151 
Photographic film package and holder the',,· 

for, M. Nlell . . .. . .... . .. . . . .. . . ... . . .  900,194, 
Photographic shutter mounting, F. A. 

Brownell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,081 
Photographic vignetter. C. A. Birdsall . . . . .  900,650 
Plano action, S. R. Perry . . . . . . .  900,305 to 900,308 
Plano player, mechanical, H. T. Logan . . . . .  900, 179 
Picture exhibition device, Gravell & Far-

well . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .. 900,522 
Pillow sham holder, G. A. Francis . .  900,5IJ7, 900,508 
Pipe cleaning apparatus, automatic, G. A. 

Setzer . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  900,599 
Pipe wrench, H. E. McDonald . . . . . . . . . . . . .  900,191 
Placket closer, J. L. Brasslngton . . . . . . . . . .  900,662 
Planter, check row corn, P. C. Fox . . . . • . . .  900,361 
Plow attachment, W. J. McFaul. . . . • . . . . .  900,413 
Plow, disk, Sholar & Pace . . • . . • . . • . . . . . . •  900,219 
Pneumatic pad, H. E. Stow • . . . . . • . . . • • .  900,610 
Post card, illustrated, M. Vollmer . . . . . . . .  900,135 
Power, transmission of. F. M. Ashley . . . . .  900,34� 

p
res

:�� M: ge��
g

w'fIi���IS� . ���. :'���� 900,335 
Pressing hollow bodies ba ving depressions 

or cavities at their outer sides, means 
for, C. Gell'ers . . . . . . . . . . . . . . . . . . . . . . .  900,276 

Pressing or molding machine, W. Wyssl!ng 900, 142 
Pressure gage, dl1Ierentlal, F .  H. Hopkins 900,371 
Printing and folding apparatus, newspaper, 

J. A. Boyce . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,259 
Printing and folding apparatus, paper, J. 

A. Boyce . . . . . . . . . . . . . . . . . • . . • . • . . . . . . . .  900,654 
Printing of literature, music, and the like 

for reading by the blind, press tor em-
bossed, W. B. Walt . . . . . • . . . . . . . . . . . . .  900,622 

Printing press clamping and adjusting de· 
vice, W. H. Golding . . . . • • . . . . . . . . . . . .  900,519 

protected iron, J. J. Bradley . • . . . . . . . . . . . .  900,655 
Pulley, C. C. Campbell . . . . . . . . . • • . • . . . . . . .  900,481 
Pump and the like, A. E. Davis . . • . . . . . . . . .  900,357 
Pump for pneumatic tires, H. M. W1ll1ams 900, 632 
Pump primer, J. J. Bataille . • . . . . . . . • . . . .  900,468 
Pumping mechanism, E. J. D. Coxe . . . . . .  900,669 
Punch ball machine, coin freed, A. C. Sav-

age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  900, 126 
Quilling machine, Eastwood & Schibler . • . •  900,155 
Ra1l bon.l, A. W. McConnell . . . . . . . . . . . . . . • .  900,298 
Ra1l bond, Daniels & Sturdevant. • . . . . . . . .  900,488 
Rail clamp, J. M. Vail. . . ................. 900,328 
Rail joint fastening, A. F. Sweigart . . . . • •  900,325 
Rail spacing block guard, F. W. Rizer. . 900, 209 
Rail support, G. M. Cote . . . . . . . . . . . . . . . .  900,667 
Railway block signal, Shannon & Wood . .  900,315 
Railway block signal system. J. T. West . . 900,456 
Railway carriages and the like, ventilating 

system for, S. Tlmochowitsch . . . . . . . . . .  900,614 
Ra1lway, elevated, N. B. Dixon . . . . . . . . . . . .  900,269 
Railway frog. W. H. Rabbe et al. • • • . • . .  900,422 
Railway gate, E. E. Sampson . . . • . . . . . . . . . .  900,125 
Railway rails to ties, means for securing, 

O. J. Morris . . . . . . . . . . . . . . . . . . . . . . . . . .  900, 570 
Railway safety apparatus, A. Bonom . . . . . .  900,474 
Railway signal system, electric, T. M .  

Freeble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Railway tie, E. N. Davis . . . . . . . . . . . . . . .  . 
Ra1lway tie, H. C. Bennetch .. . . . . . . . . . . . .  . 
RaUway track, E. Molloy . . . . . . . . . . . . . . • . . .  
Railway track rail drilling machine, F. 

MarsellIs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Receptacle cover, W. H. Phenice . . . . • . . . . .  
Refrigerator, iceless, C. !\I. Lipham . • • . . .  
Relnforc1ng bar. A. C. R. Jannl. . . . . . . . .  . 
Relay, self restoring drop, F. M. Slough . .  
Re-medy for cougbs of horses; J. Colter . . . .  
Roller press, E. Reagan . . . . . • • . • . . . . . . . . •  

900,273 
900,086 
900,648 
900,188 

900,109 
900,583 
900,400 
900,379 
900,435 
900.484 
900, 20(; 

"New rrocess" (JILLrTTr Blades 
AN INSTANTANEOUS SUCCESS 

.. New Process " GILLETIE blades have 
been on sale at all dealers since September 
1st, 1908, and have scored an unqualified 
success. 

Their wonderful keenn .... durability and finish is 
fully recognized and proves them to be superior to any 
blades heretofore placed on the market. 

Their cordial reception has richly repaid us for the 
four yean' earnest work we spent in perfectinv: the 
process necessary to produce them. 

Their success has proved our wisdom in selecting a 
steel made after our own formula, specially refined to 
answer the requirements of our new process. 

The demand for them has justiJied the coot of the 
automatic machines which sharpen each edge indi
vidually and enaute their unvarying keenness. 

., New Process U GILLETTE blades are paper_ 
thin, hard as Bint, and require NO STROPPING
NO HONING. 

The c ....... t heard readily yidds to their marvelous 
keenness. 

Beyond the ellicient and satisfactory results deri\'ed 
from " New Process · blades, the feature of greater 
durability cannot fail to attract old and new friends 
to the ,

. 
Gillette Way U of perfect shaving, only 

poosible with H New Proceos 
•• 

blades. 

Greater durability means a lessening to the 
already low cost of a daily shave with the Gillette 
Safety Razor. 

The unique nickel.plated box, too, is generally 
praised. 

It aeals itself hermeticaDyevery time it is closed-is 
aboolutdy damp. proof and protects the blades from ru.t 
in any climate. thus prolonging their life and utility. 

TWELVE • NEW PROCESS ' GILLETTE 
BLADES ARE PACKED IN THE BOX. 

THE RET AIL PRICE IS ONE DOLLAR. 

A GILLETTE with H New Process U blades w'JI 
give you more comfort-more genuine satisfaction than 
any shaving device you ever tried. No matter how 
you are now beina shaved it wiD pay you to adopt the 
" GILLETTE Way." It will save you money
time-worry. 

The standard razor set consists of triple silver plated 
razor and 1 2 I New Process ' blades in morocco, 
velvet·lined case. Price $5.00. 

Combination eelS containing toilet acceuories. at 
prices ranging from $6.50 to $50.00. 

At all hardware, drua, jewelry. cutlery and .portinil 

good. dealers. 

G I L L E T T E  S A L E S  C O M P A N Y  
New Yorb. Boston Chicago 

207 Times Bldg. 207 nirnball Bldg. 207 Stoch Exchange Bldg. 

Winter Cruises 
to Summer Lands 

the 
ORIENT, MEDITERRANEAN, 
ADRIATIC, EGYPT AND THE 

NILE, HOLY LAND, WEST 

INDIES, PANAMA CANAL, Etc. 
Comprehensive Itineraries ; Splendid 
Cruising Steamers ; Attractive Rates. 

Twenty years experience arranging and con· 
ducting cruises ensures efficient management 

" MOL TKE " Orient Cruise, 80 days (Leam N. Y., Jan. 28, '09) $300 upward 
" OCEANA" West Indies Cruises, 30 day. (Lmes N.Y., Jan. 23 &. Feb. 27) 150 upward 

Send for our new illustrated hook, giving full particulars 
of these and other cruises, costing from SS per day upward 

HAMBURG.AMERlCAN LINE, 41.45 Broadway, New York 
Do.ton Philadelphia Chicago St. LoUd San Francioco 

The Late.t and Bed A. W. FA B E R  
I�I "CASTe-a" � 

DRAWING 
PENCILS " 

Made of the purest IIISphite in 16 de-
grees of hardness, 6 B to SR, of 

tln.st point obtainable of are least liable to wear, 
any others. the utmost delicacy of 

i�¥I�ir��'f:,'i::��
u
�i 

SOld by &II stationers and dealers artists' materials. Sample eent to all parties lDt.en&tfd OD. receipt of 10 CE:nta In postage sl.ampa. color. FABER, • • 49 Dlckeroon 

WORK SHOPS 
of Wood and Metal Workers, with. 
out steam power, equipped witb 
B A R N ES'  FOOT POW E R  
M A C H I N E R Y  _ 
allow lower bids on jobs, and give 
greater proUt on the work. Machmes 
sent on trial if desired. Oatalog PY'ee. 

W. F. 6. J O H N  BARNES CO. Established 1812. 
1 9 99 RUBY ST. ROCKFORn ILL. 

�gu USE GRINDSTONES P 
11 80 we can 8UPPlY you. All sizee 
m o unteci and u n m u u nted, alway! 
kept in stock. R�mem'oer, we make a 
specialty of select inll stones for ali spe .. 

f cial purposes. Send for cataioQue U I ." 
The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland. O. 

LEARN TO 

DRAW 

nl�aliflg, Caf'twning, Omtmtf'. 
cial IJe.ngni7l9 1 3Ugbt by !lflI:;l!'! trnined 
In Americsnand Europ1!a.n Schooll!. lU::.trIlC-
� r�ri�ft��fJ �:C�:!�da��� l ne:,�;�ote� \�s�?ng. 

t21l to t!oo a 
hscinstlllg 
f
O
boyr:; :� r We guar .. Ilntee pro· ticu![]cy or 
JiSCOllr:l�:p. 

tn,,, I· ment. 

_ 'rest Work Sent .'REE W :Iscertsin illdh'iJc:\1 talents and m.eds. Stote COU1'8d wanteil. 1'0\1 Rli· .ume no obli!!'rltion. Htckamcal, .4rchittclul"al II.ncl 
Bluet Mual .lb.t�ern p,.�ft .. ng also taught 8uccessfully. 
ACllE Sehnol of Drawing, 1273 South St., JraJamuoo, !llcb. 

U int.erestad. ask about The AJ)lE &sitlent Scbool lu Kalamazoo. 

The Edison Concrete House 
How it is constructed, how much it will cost, is it practical from an architectural and 
engineering standpoint? These and other important questions relating to the structure 
are discussed in a good. thorough, illustrated article published in SCIENTIFIC AMER1CAN 
SUPPLEMENT 1685. Price 10 cents by mail. Order from your newsdealer or from 

l\lUNN &: COMPANY, Publisher. 30t Broadway, New York, N. Y. 
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Classified Advertisements Inquiry No. 8'fS".-For parties who manUfacture Roofing material, G. D. Fust. • • . • • . . . . . .  900,512 
cat-gut. Rotary cutter, C. F. Ball . . . . . . . . . .  900,254, 900,255 

��:�� :;'!\!:':l�r.w T. S
�!. �n3�' iri: 'St����t: : �:Mg I Inquiry No. 8'f00. - For the manufacturer of Advertising In this column Is 75 cents a line. No ess .. Brooks' Improved hand pump." 

than four nor more than ten lines accepted. Count I 
seven words to the Hne. AU orders must. be accom- i  Inquiry No. S'f92.-Fora ftrm tbat manufactures 
panled by a remittance. Further InformatIon sent on I glass holders made of glass. 
request. . 

.READ THlS COLUMN CAREFl'LLY.-You will find Inquiry No. 8,.96.-For concerns manufacturin 
Inquiries for certain classes of articles numbered In stills adapted to the manufacture of denatured alcohof 
co�secutlve order. If you manufacture these goods I Inquiry No. S"98.-For manufacturers of micro wrIte us at once and we will send you the name and lens used In small articles snch as peuclls charms etc. address of the party desiring the luformatlon. There . • 

IS no charge for this service. In evl'ry case it. is 
necessarp to give tbe number ot' the inquiry. 
Where manufactnrers do not respond promptly the 
inquiry may be repeated. MUNN &; CO. 

BUSINESS OPPORTUN ITI ES. 

wt'll C����;\ 'fl��rj>
f 
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ample capitaL desires to manufacture and market me
chanical inventions of unquestIOned merit. Cones
pondence soltCited Address K . .A •• Box 7'13; N. Y. City. 

Iuquiry No. 8,.99.-Wanted to buy new or second
hand box nailing machine for small packing cases. 

Inquiry No. SSOO.-Wanted complete data In relfard to pegamold 
Inquiry No. 880�.-Wanted to buy machlnerv for cutting and pollsblng oilstones, whltestones or IInndstones. 
Inqutu No. 8803.-For manufactnrers of files. 

screws, dfugllista' supplies. hardware in general, and 
agricuItn I machinery. 

Inquiry No. 8804.-For parties dealing In wlndmUls, wood spIlt pulleys. wheelbarrows, cutlery and picks. 

Rotary vacuum drier, Snyder & Clawson . . . .  9{)0,436 
Routing macblne, F. P. Grode . . . . . . . . . . . .  900,524 
Rubber stock machines, attachment for, L. 

A. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,628 
Rullng machines, diagonal ruling attach-

ment for paper, ;r. E. Foster . . . . . . . . . .  900,674 
Safe door, D. H. Riggan . . . . . . . . . . . . .. . . . .  900,311 
Sash fastener, L. A. Blttorf . . . . . . . . . . . . . . 900,079 
Saw, pruning, P. Burdett . . . . . . . . . • . . . . . .  900,661 
Saw tool, T. E. Cookman . . . . . . . . . . . . . . . . . .  900,666 
Saw mill, twin band, Mereen & Gagnon . .  900,677 
Scale, coin operated weighing, H. S. Mills 900,409 
Scraper, W. P. Warren . . . .  " . . . . . . . . . . . . . .  900,626 
Screen clamp, coil, ;r. McCrystal. . . . . . . . . .  900,412 
Seal, car, A. G. Malmstrom . . . . . . . . . . . . . .  900.290 
Seal lock, R. C. Plelns . . . . . . . . . . . . . .. . . .  900,121 
Sealing caps to bottles, machine for secur· 

lng, A. ;rones . . . . . . . . . . . . . . . . . . . . . . . . . .  900,550 
Seaming apparatus, straight, O. W. Davis 900,267 
Seaming maChine, can end, Lyche & Qd· 

qulst . .  . . . .  . .  . . .  . . .  . .  . . . .  . .  . . .  . .  . . .  . . .  900,108 
Secondary battery, W. Morrison . . . . . . . . . . . .  900,571 
Sewing machine, shoe, F. Chateauneuf . . . . . .  900,353 
Shade fixture, adjustable window, O. S. 

Inquiry No. �6t 1.-Wanted to buy springs for light power purposes. 
$100 FIRl'lT MORTGAGE 6 Per Cent. Gold Bonds. $90 

cash or $9150 In ten monthly pargents. Lewis N. 

Brown . . . . . . .  . .  . .  . .  . . . .  . .  . .  . . . .  . . .  . .  . .  900,477 
Shaft or thill, vehicle, G. A. Lambert. . . . . .  900,288 
Shoe protector, A. Eckhard, ;rr. . . . . . . . . . . .  900,499 
Shoe uppers, machine for snipping and ce-

.uIpnpq,!!ITforNbroaz'1n8g8.0�.-Wanted to bny outfits and mentlng, H. L Illlngworth . . . . . . . . . . . .  900,171 
'I1�P Sifter, ash, G. Lange . . . . . . . . . . . . . . . . . . . . . .  900,396 

Sign, portable, C. T. Raymond . . . . . . . . . . . .  900,590 
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��!�. No. 86aO.-Wanted to buy file cutting 

PATENTS FOR SALE. 

In!n.'A!i,I-Ja��' S806.-For manufacturers of draw- �lr,::l: a��:ir���w�. 
b
J.��:�����' . . . . . . . . .  900,679 

Sink drainer, kitchen, G. W. Knapp . . . . . .  900,684 
Inquiry No'SSO'f.-For dealers in second-hand Skatel roller, T. S. Leitch . . . . . . . . . . . . . . . . 900,177 

cotton machinery. Sklnn ng device, ;r. F. Nicolas . . . . . . .  ; . . . .  900,300 

Inqufry No. 8810.-For makers or Importers of �l:�e ����'lJie, wo.;r· s:tt:��: : : : : : : : : : : : : : : :  �gg:m porous :rter bottles Or jars to cool drinking water by ' Sllclng macblne, butter, M. Leen . . . . . . . . . .  900,107 
A PERF1!lCT NECKTIE HOLDlIlR. - A  gold mine evapor on. Sllding jack, L. S. Page . . . . . . . . . . . . . . . . . .  900,419 

ready for working $10 000 outright or from $1 000 up Smelting copper ores, G. H. Benjamin . . . .  900,346 
with royalty. J. C: Ryall. Box 366, Cincinnati. Ohio. Inquiry No. 8811.-wanted to buy electriC tattoo- Smelting ores. R. Baggaley . . . . . . . . . . . . . . .  : 900,466 ingn,.eedles. lnkB and stencils. Smoking pipe, W. O. Campbell . . . . . . . . . . . .  900,482 Inquiry·No. 886'f.-Wanted to buv needle. pin and 
pen machinery. 

FO R SALK-Patent No. 880,659. Tweezers with needle. 
An article useful to machinists. carpenters and lumber-
�:�I��r l.t���� lJ!b�

r
���:fg"ieE�Fo�r:;.d. F8ie�'tf�

r
-

N�?'11.g�I t�:j,����p���!:f to buy 1� to 2-inch 

Il:.P:,r�!fe�:t;:;,
w

gtre�r,;: r�:'oi�l:'!f.:�� ru'ri��� 
for vehicles. Can be used in winter on automobiles, 
Address H. H_ Walsh, Newburgh. N. Y. 

Inquiry No. 868".-Wanted to buy motor plows. 
FOREIGN PATENTS for meritorious and valuable inventions (especially British) nellotlated upon a ·con

tlngent basis. Absolutely no fee� accepted. References 
given and required. L. Heury. 141 Broadway. New York. 

Inquiry No. !ol699.-Wanted to buy two-stranded soldered wire for heddles. 
PATENT No. 88U67.-A new one. Nothlnl< like It 

jlRtented. Wortb Investigating. Address R. L. Kennon, Jr 0t Box 887, Birmingham, Ala. 
Inquiry No. 8,.01..-Wanted tobny solar engines. 

R EAL ESTATE. 

EXCELLENT LAND for factory sites for sale freo
hold or on lease at Stamford. Lincolnsbire, England. 
Good iliilway facillnes on Great Northern Railway 
sldlnjl's. water �1J8IIIl and electric P<1wer available. 
Apply Burghley Estate Office, Stamforo., England. 

Inquiry No. 8'f21.-Wantedunwelded tubing that 
It! used for structural work. 

MOTION P ICTURES. 

THE' MOVING PICTURE WORLD. weekly. tOeents 
per copy; yearly subscription. 12. The only paper de
voted to the moviIU? picture, UIustro.ted sonl< and lan
tern lecture field. MoVingl'icture World, Box 450, N.Y. 

th���!e �f;,it:�it'iFJ�0��1:g:s""\'U:3u�:.tllI for 

P R I NTI NG. 

PHOTO-GELATINE PRINTING for art, advertising 
and scientIfiC work. e1l'ective and lasting. Alloo artistic 
commerciRI printers and makers of souvenirsand premi .. 
um�. Barton &; �pooner Co.t CornwaU.....on-Hudson, N. YO. 

Inquiry No. 8"a6.-For mannfacturers of machin
�:ir.�

ran=� b�!"hes, also machinery tor making 

PHOTOGRAPHY. 

Inquiry No. 8812.-Wanted to buy outfits for Soldering Iron, self heating, F. ;r. Mann . .  900,561 

mamifactUring fDel briquettes from sawdust. Sole levellng machine, E. E. Wi nkley . . . .  900,248 
Solutions, precipitating and recovering ma-

Inquiry No.· 8813.-For mannfacturer of tbe terlals from, C. W·. Merrill . . . . . . . . . . . .  900,186 
"Steele" mlxerfor mlxlngfood products. etc. Sound recording and reproducing Instrument, 

G. Klrkegaard . . . . . . . . . . . . . . . . . . . . . . . . . 900,392 

J I N 8814 W: ted to buy hand lever air Speed transmission mechanism, variable, A. Pu'::� Ifllbs.°i>ressure:
- an Latham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,675 

Spike extractor, ' W. Wolfe . . . . . . . . . . . . . . . .  900,33S 
Inquiry No. 881�-Wanted to buy carriage and Spike lock, A. Smith . . . . . . . . . . . . . . . . . . . . . .  900,318 

wagon hardware coal.ironand steel. Spinning or twisting apparatus, A. E. 

Inquiry No. 881".-For a firm that forms small 
articles of wire�e a firm to make wooden rings about 
3 or i Inches in ter. 

Rhoades . . . . . . . .  . . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  900,592 
Spool case, C. ;r. Alfred . . . . . . . . . . . . . . . . . . . 900,464 
Stair rod, A. Davis . . . . . . . . . . . . . . . . .  : . . . . . .  900,358 
Stand pipe, F. N. Whitesell . . . . ... . . • . . . • . . . 900,141 

Inquiry No. 881�.-Wanted to buy specialties in Stea�r!i���Ce d:0n:,olliflfge"r �.  :������. ��� 900,540 large quantities. Steam trap, C. E. Vance . . . . . . . . . . . . . . . . . .  900,329 

In�uiry No. 8819.-For manufactlll'ers of Excel- Steel, manufacturing, ;r. W. Maxwell . . . . . .  900,564 

slor Welding Compound. �t\t'dl��!1in!: �n�p�i�k��: : : : : : : : : : : :  ��:� 
Inquiry No. 8�20.-WantPd to huy pressed fiber Stock and die, Trotter & Crevier . . .  ' . . . . . . . 900,617 

boards 1 foot wld� and from 1-16 to J,( inch thick. Stonl wB:!';;,e�a
.
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.�I: 900,261 

Inquiry No. 8823.--For manufacturers of crepe 
paper and paper novelties. . 

Inquiry No. SS24.-For a fi1'll1 to desllm and build 
an automatic machine for making finger shields. 

Storage receptacle, 0. K. Harry . . . . . . . . . .  900,166 
Stove oven, illuminated, F. Santoski. . . • . .  900,211 
Stove, wood burning, G. G. Kaiser. . . . . . . .  900,384 
Strainer, gasollne. O. Zschoge. . . . . . . . . . . . . .  900,638 
Supporting mechanism, G. Cutter. . . . . . . . . .  900,265 
Surgical Instrument, W. H. Barnes . . . . . .  900,343 
'Suspenders, W. C. Fisher. . . . . . . . . . . . . . . .  900,090 
Swing, M. E. Best . . . . . . . . . . . . . . . . . . . . . . . .  900,649 
Switch mechanism and traln carried actuat-

Ing means therefor, E. Haas. . . . . . . . . .  900.367 
Switch stand and lock, ;r. W. 'l'orpey . . . . . .  900,131 

Iuquiry No. 882�.-For manufacturers of a new ����i:: �agl�;'I,
M�:;:��

. 'i; '&�a�: : : : :  : : :  :gg:�: device to sput wood. Table locking device, extension, E. Tyden. .  900,239 
Inquiry No. 8826.-Wanted to buy

.
smaUfuel com

presslonmachlnes both manuaI.and engine power. 
Inquiry No. 882'f .-For manufacturers of anneaied 

glass. 
Inquiry Nq. 882S,-Wanted to buy thin. bll<hly tempered "teeltor safety razors. 

Table slide, extenSion, O. G. Franks . . . . . .  900,509 
Target practice apparatus, H. A. Stebbins 900.607 
Telegraph key, ;r. Z. & L. V. Tucker . . . .  900,238 
Telegraphic relay. 1. Kltsee . . . . . . . . . . . . . . . .  900.553 
Telephone desk set, R. H. Manson . . . . . . . . . .  900,404 
Telephone exchange system, W. W. Dean . :  900,489 
Telephone exchange system, R. H. Manson 900,676 
Telephone receiver, Kaufman & Lippmann 900,387 

maldIn'!.'!ip�!s
N. g;.Jlp��?h���;:g :

gl:.�y machinery for Telephone support, desks. F. P. Anderson . . 900,640 
_ ... � - Telephone testing system for party llnes, 

�t�ilks�:S !'�\l!Sk:;'�ted to buy machinery tor 

InQulry No. 8S31.-Wanted to buy knitting ma
chines. 

InquiI'J' No. 8832.-Wanted addressee of hlghgrade label weavers. preferably In New \" ork. 
Inquil'Y No. 8S33.-Wanted to buy a peanUL l!1lell

Ing machine. 
Inquiry No. S834.-Wanted to buy a 2-horse

power gasoline enlline for spray wagon working on 
hilly ground 

lnqub.y No. SS3�.-Wanted to buy toothpick ma
cbinery. -� 

C. S. Winston . . . . . . . . . . . . . . . . . . . . . . . .  900,458 
Telepbone transmitter, Kaufman & Lipp-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,386 
Terpene esters, making, A. A. Shukotr . . . . . .  900,316 
Thermometer, S. Neal . . . . . . . . . . . . . . . . . . . .  900,575 
Thermometer, clinical and other, C. Nurn-

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,580 
Tire, pneumatic, H. W. Dover . . . • . . • . . . . .  900,498 
Tool, combination, Barnes & Hunt . . . . . . . .  900,144 
Tool handle, W. B. Woodrutr . . . . . . . . . . . . . .  900,339 
Tooth crown and securing means therefor, 

artificial, E. M. Fredericks. . . . . . . . . . . .  900,363 
Tra,ce eye guard, L. G. ;rohns . . . . . . . . . . . .  900,283 
Track, portable, G. Lewis . . . . . . . . . . . . . . . .  900,398 
Train stop, automatic, H. G. Sedgwick, 

1JOO,215 to 900,217 

m��in:�i��36.-Wanted to buy decorticating �����: �;�� ��h<;'�le�a��h�'::li��: : : : : : : : : : :  �og:�::g 
Inquiry No. S83,..-Wanted to buy folding um- i�:� :���u:��m;: :';un!��� : : : : : : : : : : : : : :  :gg:�� brelias. Turpentine cups, machine for manufacturing 
Inquiry No. S83S.-Wanted to buy metaLlic tar

gets similar to clay birds-used In shot-gun shooting. 
Inquiry No. 8S39.-Wanted to bny cbeap auto

mobileS. 
I nquiry No. 8840.- -Wanted to boly portable hydro

carbon pressure lamps. 

one-piece folded sheet metal, ;r. Kohke, 
900,393, 900,394 

Typewriter, H. Grossler . . . . • . . . . . . . . . . . . . . .  900,525 
Typewriter carriage return mechanism, N. 
. L. Anderson . . . • . . . . . . . . . . . . . . . . . . . . . .  900,642 

Typewriting machine, O. W·oodward . . . . . .  900.461 
Typewriting macblne, ;r. C. McLaughlin . . 900,574 
Universal Indicator, H. P. Boettcher . . . . . . 900,472 , 

Inquiry No. SS41.-Wanted to buy lnnch counter 
eJ

n�!';Iaru:� 8�t:brF��h:�n,.�:��:e��h'::"��t and restaurant fixtures. 
vanlzed water buckets, locks. nlbs.and holders. Inquiry No. SS42.-Wanted to buy annealed glass. 

Unloading mechanism, vehicle, H. O. Sparks 900,606 
Valve, automatic quick clOSing, A. H. Boyd 900,260 
Valve, blow-otr, ;r. S. Forbes . . . . . . . . . . . . . . 900,506 
Valve for automatic train stops, vent, H. InIr.'A!!�hu�o. SS43.-Wanted to buy cil<arette mak- Valv�' f��d�f':��" he;'ti�g' 'radi':t;;rs; ' dr;.JiJ: 

900,214 

L. E. Fuller . . . . . . . . . . ; . . . . . . . . . . . . . . .  900,159 
Valve for steam heating, vacuum, N. Dolese 900,153 L I STS OF M A N U FACTU R E RS. Inquiry No. 8844.-Wanted to buy Inkstands, 

COMPLETE LISTS of manufacturers in all lines sup· 
piled at short notice at moderate rates. Small and sp eclal lists compiled to order at various.prices. Es-
11 mates sbonld be ohtalned in advance. Address 
Munn & Co .. List Department, Box 'l73, New York. 

Inquiri' No. SMil.-Wanted to buy mall order Valve stem, ;r. T. Hayden . . . . . . . . . . . . . . . .  900,534 
novelties, bookll, etc. Variable speed motor, Plf.,r & Ahlm . . . . . . 900.420 

Inquiry No. ·SS48.-Wanted to bUY an electric 
butcher hand saw. 

Inquiry No. SS4".-Wanted laundry tubs. Inquiry No. 8'f42.-For manufacturers of water still, also of tbermoIll3ter tubing. 
A LIST OF 1,500 mining and conl!lllting e�neers on m!r..,����'t��i,ilii"anted to buy rust proof 

E��.l�eX�F\\�st& m:. 'lr;:I�p�!t m�:r,:iYrlX�s��t.!.-wanted addresses of Canadian 

Inquiry N o. S��O.-Wanted to buy machinery for making canvas gloves or mitts. 
Inquiyy No. !ol" 48.-Wanted to bny polished or lac-

quered brass in sheets 29l1auge. quarter hard In temper. w!:���70��n 1��l;d �:��e�e��
y machine for 

Inquiry No. 8"49.-�'or makers of very large springs. used for running machinery. ca��\� o�:;p�l{,�e':'':''� 
t����'�ii:1' 'If:; 

Inquiry No. �"69.-For manufacturers of an aJl' feet. 
pllancetoattach to the old style razor blade to make 
same a safety razor. 

Inquiry No. 8""O.-Fo� J!&rtles who make short 
link twist chains, links from � inoh UPt 

fo�lI&ft!�fun�Us�"J;�e;Wanted to buy tune sheets 

Inqniry No. 81'''4.-For machinery for maklug 
b&!ts from Sisal bemp. 

Inquiry No. 8""�.-Wanted to buy stock novelty or jewelry catalogues. 
Inquiry No. 81',.0.-For parties manufacturing 

rn� �����r' ::�)�S���
n
:����

o
��� ����

a
c::e� power transmission macblnery and steam fitters' tools; 

Inquiry No. 8"SO.-For parties who make gasollne 
stoves. 

Inquiry No. S,.S4.-For manufacturers of alcobol 
burners for IIg11Ul and stoves. 

Inquiry No. 88�4.-Wanted to buy air compressor 
pressure up to 1.500 Ibs.. the capaci�y ranging 500 to 3,000 
cubic feet. 

InquiI'J' No. 88��.-Wanted machine to punch holes. feed and set automatically solid copper 'rivets and washlll's and rivet together barness done with one 
stroke. 

Inquiry No. 8800.�Want.ed a machine Or grinder for reducing soft wood refuse to a tine dust. 
Inquii-y N .... 8S�".-Wanted addresses pf shoe string manufacturers. 

m!���ry No. 8S�S.-Wanted to buy comb cleaning 

Inquiry No. 8��9.-Wanted to buy Steel gr(I.y 
paint suitable for gasoline engines. . 

Inquiry No: S1''"6.-For parties to manufacture InA\uiry No. S860.-Wanted to b� machinery for 
gIsss balls blown about 1� Inch In diameter with a J.j! I/rln ug, washing and drying gum chi e. . 
inch bole through the center. should hold about 200 I .. quiI'J' No. S861..-Wanted to buy macblne for pounds to the square inch {If steam ·pr_ure. I eu1;WI/I' olit mltte .... 

Varnish compOSition, C. Ellls . . . . . . . . . . . . . . 900,687 
Vault, T. H. Seifert . . . . . . . . . . . . . . . . . . . . . .  900.218 
Vehicle cover, ;r. H. Brooks . . . . . . . . . . . . . . . .  900.350 
Veblcle jack and wrench. combined, D. C. 

Lassiter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,556 
Vebl�le spring shock absorbing mechanism. 

W. P. Kidder . . . . . . . . . . . . . . . . . . . . . . . . . .  900,388 
Vehicle spring structure and frame, H. T. 

Tillotson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900,234 
Vehicle wheel. H. Cramer . . . . . . . . . . . . . . . . . .  900.264 
Vehicles, changing batteries In electrical-

ly propelled, A. ;r. Doty . . . . . . . . . . . . . . . .  900,359 
Vending apparatus, coin controlled operat· 

Ing mechanism for, E. X. Somers . . . . . .  900.224 
Ventilator, E. B. & G. O. Loomis . . . . . . . .  900,560 
Ventilator, ;r. D. Rlpson . . . . . . . . . . . . . . . . . .  900,595 
Ventilator attachment, B. S. Boone . . . . . . . .  900,349' 
Vessel, double walled, G. P. Altenberg . .  900,075 
Voting machine interlocking mechanism, D. 

I. Whiteside . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,630 
Wall tie, ;r. H. ;rackson . . . . . . . . . . . . . . . . . .  900,377 
Warp beam flange, W. ;r. Monk . . . . . . . . . .  900,294 
Washing machine, W. F. Blake . . . . . . . . . . . . 900,258 
Wasblng machine. W. D. Wbltney . . . . . . . .  900,333 
Wasblng machine, ;r. C. Flowers . . . . . . . . . .  900,505 
Wasblng machine agitator, ;r. S. ;rames . . . . 900,547 
Watch movement, W·. B. Mehl. . . . . . . . . . . .  900,183 
Water closet connection, E. ;r. Rice . . . . . . . .  900,594 

�:��� �!:'�i'e�,flW.hl�Oh�:�I
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Water into mine workings, etc., stopping 
or sealing off underground tlows of, E. 
B. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,683 

Water motor, H. H. Held . . . . . . . . . . . . . . . . . .  900,535 
Water purifying apparatus, C. L. Kennlcott 900,286 
Water receptacles, connection for, E. F. 

Cook . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . .  900,485 
Water, reducing the corrosive action of, 
Wat!r :;ft�J':i�e£;'ii�" 'a.' 'Le�p�id: : : : : : : : : :  900,323 

900,551 
9OO,1�7 Weeder and cultiva,tor. W. C. Warfield . .  

Welding · metal tubes, rings . and the like, 
macblne tor, F; ;rottrand . . . .  -. . . . . . . . . .  9OO,381 Well drllllng machine, R. L. Woodard. -• • • • •  900,636 
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Home-Made 
Experimental Apparatus 

In addition to tbe ·followlng articles, the 
Scientifio American Supplement has publlshed 
innumerable papers of immense practical value, 
ot whlcb over 17,000 are listed In a carefully 
prepared catalogue, wblch will be sent free of 
charge to any address. Copies of the Scientific 
At!lerican Supplement cost 10 cents each. 

If '"�·"!tts ". any sei�ntific, mechanical, or en .. 
glneerlng subject on which special Information 
is desired, some papers will be found In tbls 
catalogue, In Which It Is tully discussed by 
competent authority. ' 

A few of tbe mallY valuable articles on tbe 
making of experimental apparatus at bome are 
given in tbe following list: 

)!LECTRIC LIGHTING FOR AMATEURS. 
The article tells how a small and Simple ex
perimental Installation can be set up at home. 
Scientific American Supplement 1551. 

AN EL:ECTRIC CHIME AND ROW IT :MAY 
BE CONSTRUCTED AT ROME, Is described In 
Scientific American Supplement 1566. 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT Is explained In Scientific Ameri
can. Supplement 1566. 

ROW TO MAKE A 100-MILE WIRELESS 
TELEGRAPH OUTFIT Is told by A. Frederick 
Colllns in Scientifio American Supplement 1605, 

A SIM LE TRANSFORMER FOR AMA
TEUR'S USE Is s<> plalnly described In Soien
tific American Supplement 1572 that anyone can 
make it. 

A !A..H.·P. ALTERNATING CURRENT DY
NAM'O: Scientific American Supplement 1558. 

THE CONSTRUCTION OF A SIMPLE PRO
TOGRAPHIC AND MICRO-PKOTOGRAPHIC 
APPARATUS Is Simply explained In Scientific 
American Supplement 1574. 

A SIMPLE CAMERA-SXUTTER :MADE'OUT 
OF A PASTEBOARD BOX, PINS, AND A 
RUBBER BAND Is the subject of an article In 
Scientifio American Supplement 1578. 

HOW TO MAKE AN AEROPLANE OR GLID
ING :MACHINE Is explained In Scientifio Ameri
can Supplement 1582, with working drawings. 

E)U>ERIMENTS WITH A LAM'P CHIMNEY. 
In tbls . article It Is showfI how a lamp chlmm;y may serve to indicate the pressure in the interior of a llquld; to explain the meaning of capillary elevation and depression ; to serve as a hydraulic tournique, an aspirator, and intermittent siphon; to demonstrate the ascent of llqulds in exhaustive tubes.; to illustrate the phenomena . of tbe bursting bladder and of the expansive 
f58�� of gases. Scientific American Supplement 

ROW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRIC.AL MEAS
UREMENTS Is .descrlbed In Scientific American 
Supplement 1584, . 

- THE CONSTRUCTION OF AN INDEPEN
DENT INTERRUPTER, Clear diagrams giving 
aetual dimenSions are publlshed. Scientifio 
American Supplement 1615. 

AN EASILY MADE mGH FREQUENCY A -PARATUS WHICH CAN BE USED .TO OB; TAIN EITHER D'ARSONVAL OR OUDIN CUR
, RENTS Is described In Scientific American 
Supplement 1618, A plunge battery of six cells, 
a tw<rinch spark induction coil, a pair of one
pint Leyden jars, and an Inductance COil, and all 
the apparatus required, _ most of which can be 
made at home. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are described In Scientific American Supple
ments 1363 and 1381. 

THE LOCATION AND ERECTION OF A 100-MILE WIRELESS TELEGRAPll: STATION Is 
clearly explained, with the help of dlagrams,
In Scientific American Supplement 1622. 

', THE INSTALLATION AND ADJUSTMENT 
OF A 100-MILE WIRELESS �ELEGRAPH OUTFI'r, Illustrated with diagrams, Scientific American Supplement 1623. 

THE !\lAXING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE, 
illustrated with <ilagrams, Scientific American 
Supplem.,nt 1624. 

HOW TO' :MAKE A MAGIC LANTERN, Scien
tific American Supplement 1546. 

TXE CONSTRUCTION OF AN EDDY KITE, 
Scientific Amerioan Supplement 1555. 

THE DEMAGNETIZATION OF A WATCH Is 
thoroughly described In Scientific American Sup
plement 1561. 

HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME Is well explained, 
with the help of illustrations, In Scientific 
American Supplement 1573. 

THE MAKING OF A RHEOSTAT Is outlined 
In Scientific American Supplement 1594. 

Good artioles on SMALL WATER MOTORS 
are contained In Scientific American Supplement 1494, 1049, and 1406. 

�. HOW AN ELECTRIC OVEN CAN BE MADE 
Is explained In Scientific American Supplement 
1472. 

TRE BUILDING OF A STORAGE BATTERY 
is described In Scientific American Supplement 
1433. 

A SEWING-MACHINE MOTOR OF SIMPLE 
:QESIGN Is described lu Scientific American Sup
plement 1210. 

A WHEATSTONE BRmGE, Scienti1lc At!leri
can Supplement 1595, 

Good articles on INDUCTION COILS are con
talned In Scientific American Supplement. 1514, 
1522, and 1527, Full detalls are given so that 
tbe coilS can readily be made by anyone. 

HOW TO :MAKE A TELEPHONE Is described 
In Scientifio Amer�can Supplement 966. 

A MODEL STEAK ENGINE Is thoroughly de
scribed In Scientific At!leric..n Supplement, 1527; 

HOW TO MAKE A THERMOSTAT is ex
fA���e��g �g���tillo American Supplement. 1561, 

ANEROm BAROMETERS, Scienti1lo American 
Supplementa 1500 and 1554. 

A WATER BATH, Scienti1lc American Supple
ment 1464. 

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms the 
subject of an article contalned In Scientifio 
American Supplement 1562. 

Each number of the Scienti1lc American Sup. 
plement costs 10 cents by maiL 

Order from your newsdealer or from 
MUNN & CO., • 361 Broadway, New York 
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,,·PI1 packers, nnchor mcchnnism fol', G. A.  asp on Ing 0 e a "'Plf�)I::;:s 0"1'" ���i;lgS: ·(il:i�·e· 'lJ'�a:d '�l: ·C'H'p ·f�·r: 000,440 

from the practical mechanic for a Breast · Drill · that . D. ll; .".I"lelli l l . . . . . . . . . . . . . . . . . . . . . .  900.140 
sbllll eclipse all existmg Tools of the kind. we are \\ heel. �t.='e \ ehlcle wheel . . 

��£�ls� ljjYtOl�'i: ;l�h �e�r' dCkiJ��·De�ce�O. "  I ��:
l
J��i J;�OI�l;�(,h·t;;CJ��; ��i:�ng�;,'l' ·c'o·,:. · 'li: ' .J: !l00, 1D3 

I t  h"" all the stmnll'. useful and practi
cal p( i nts of e.xi stin� Orills. and l eal 
i mprovements added that are pecuHar to itselI. Price. $.� •. �O. 

A. J. W IU.::I�SO� .\: CO , lIACIIJNEIt. 
184.1 8� \Vu�hillgton Street, HOSTOS, lIAS-S. 

SEALED PROPOSALS. 
PROPOSALS FOR llECHANICA I. EOUIPMENT. 

Marine Corps. Quartermaster's Office, Wn::lbtngton, 

�lf'be
O

���r;e� �tbi�e�ln�e 
P���SS��SA!I)1�.

u8�\��:r 
22. HlOS. and then publicly opened, for installing the 
Mechanical Equipment in Extension " B." Depot of 
Supplies, 1100 ,;outil Rroa d  Street. Pbilartelpbia, I'll. 
P roposa L blanks, plan s and �peciftcatiOl1s und other In
formati un may b'2 obtained of the Depot Quar ter
master, noo �outh Broad Street. PhiJndelnllla. Pa., 
Messrs. Itank in, Kell n.«1< & C rane. H12 Walnut Street, 
PUiludelphiu. Pa., an d of nle llnd er�igJ.ed. woo re
serves the ritrht to reject :my or all bids and to waive 
informalities. 

F. L. DENY\', Colunel. QUBJ'termlster, U. S. �l. C. 
SEALF.D PHOPOSAI.S will be received 1\' I b e  office g�thl1� loi'��o

t��lo�:e M. ��lb\�i�b�·���kil�.il�'i1dN ih �n 
opened. for furn isbing nnd i ns talling machinery in the 
new lamp·shop at the LiL!bt-Hollse Dp.pl"C 'l'ompkins . 
vUle. X. Y., i n accordance witb specit1C2\tions. copies of 
which. wiTh blank pro(losuls anCi \1ther iufm·matlon, 
may be hart upon n )phcntion to the Light�House En· 
gineer, Tompkinsvi lle, �. Y. 

LET US B E  YO U R  FACTO RY 
�. ·. �1 ·" 'G� MODELS, EXPERT WORK 

TIIF. .; LOR': �I M il l '  t. A "I) ,,'LUI PI " "  ( 0. 
U'l'O Hamilton '"'t_ •• ("1(." cilln.d, U. 

Corliss Engines, 'Brewers' 
and Bottlel's' Machine r\'". 'l'H R  VI L'1'Jo�R 

M �'G. CO., 899 Cl i nton St .. Milwaukee, Wis. 

MODELS &. E X P E R I M E NTAL W O R K .  
Inventions developed. Special !\lachlnery. 

E. V. BA I L LARD. 24 Frankfort Street. New York.  

RUBB ER Expert Manufacturers 
Fine Johhing Work 

PARKER, STEARNS '" CO.. 228.229 South Street. New York 
E L EC T It 1 C G O O  D S.-Bic: Cat. 3 cts. Want 

Agents. Ohio l!1lectric \Vorks. Clevelalld, 0. 

H O E F T &. C O M PA N Y  
Die .llnkere, lInchlull!'tt' and Machinery Hllliders 

1:?O Michigan St., Chicago, U. S. A. 

M 0 DRE  Brecml Mat Illnety. Dle�. 'roots. Models. 
M�tul ,:o::.p�c.:laJtl�'i, JnV€'lltlUll8 perfected. 

.. CO. Imh .... ,I. "'1111 frAnklin S�reel8, t blrago, t', 8, A. 

Experimental & Mode l  Work 
OW'. ct <tdvice free. Wm. Gard8m & Son. 2Z1 Fulton St,N.Y 

MODELSI.CH'CAGO MODELWO RKS 
179 E. MADISON 57 CHICAGO IL L £STA8LISHEO /867 WR I E  >OR ,; ... r"'lC(,oJl or "'('DEL s u P P'U E S  

DRY ING MACH INES Fo . . li ki"d, of ",.n. 
\lIar mRt.Prials. S. E. 

WorreJI,H!lonibal,Mo. 

NOVELTIES & PATEnTED ARTICLES 
rt.A.IUFACTI:P.ED py C�"TRACT PIJ�>HING DIES. :,oECI!l MACHINERY. 
E.KONIGSLOW STAMPING & '1 OOL WDRKS, CLEvE LAND. O. 

MASON'S NEW PAT. WHIP HOIST 
for Outrisrger hoists. Faster than Elevators, and hoist direct from teams. Saves handling at less expense. 
lUanfd. by VOLNEY W. �IASON & ('0 .. Inc. 

PI·oyidcll('(·. n. I . •  U. �. A. 
TH E S C H W E. R D T L E.  S TA M P  C O  � 5T[:L STAM P S .  L U T E R S  .!o n G U R E S  � B R. I D G E- P O RT C O N N  

a �n�g!k��!IO�� PJ?e�����J��: 
25C, Parlor Tricks Catalo�ue, free, 

MAR1'lNKA & CO .. Mfrs .. t�3 Slxtb Ave., New York 

�� TELE- -S- C O P E;ND FOI< • C A TALO G U E  
W. & D. M O  G E Y. 

• __ B A Y O N N E  C I T Y. N . '"  

WANTED 
A Practical, Patented Hose Supporting Device 

Addr(:ss \vi tb full particulars 
S (J SPENHERS, Box 773. New York 

LEARN WATCHMAKING 
\V e teach i t  thoroughly in us many months as i t  

formerJY took years. Does away wit b tedious appreT,. 
ticesllip. )loney etlrned while studying. PositiollS se
cured. Easy terms. Send for catalog. 
ST. LO(;IS WATCIL\lAKING SCII OOL, St. Loul., llo. 

- wrne to.dt� FREESq�ab Book, 
make Dloney breeding Squabs 
lioward Sl, lIelr08e, Mus 

C 
E MEN T BOOK  S .  ,:;,�:v �e��i"Si

tJ::'�lfec��� 
structionJ SOc.; Remftlrced Concrete Co[;struction, f;!.J.50; Hol
low Concrete Block Building Construction, SOc. Sellt. postpaid. 

EMENT AND ENGINEERING NEWS, Chicago, I I I .  

HOW TO MAKE AN ELECTRICAL 

Debauche . . . . . . . . . . . . . . . . . . . . . .  900,671 
":'"intl m i l l .  H. G. Finch . . . . . . . . . . . . . . . . . .  UUO, 504 
\Viudmill  gear, O. L. Hufflllan . . . . . . . . . . . .  UOt)�544: 
\Villdcw lock, C. C. Higg-ins . . . . . . . . . . . . . . DOO,tJ3D 
Wire basket, T. J. !lood IYin . . . . . . . . . . . . . .  UOO,162 
\Vire drawillg mnchitlc. A. Rnsbntch . . . . . . 1)00,3]2 
\\�'lre stretcher, A .  �'. Temilleton . . . . . • . .  DOO,22D 
"Tire str£"tcher, n. .J. O ' Collllor . . . . . • . . . .  OOO, GI);.j 
"'oo(] suhstitute. F'. Schnell . . . . . . . . • . . . . .  OOO,!) G 
\VI'e-nch,  J. C. I'arker . . . . . . . . . . . . . . . . . . . .  000. 12U 
,,'re-llcil, J.  H. \Yol.l(\a rc1 . . . . . • . . . . . . • . . . . .  000.460 
,,'re-ncb, n. 11l nnke-llsh ip . . . . . . . . . • . . • . . . . .  000,6:>1 
Yie-Iding bit and tall cbuck, "'.  L. Pl'o· 
Zinc C�

I
�i� tre�'ti,;g: ' F'. ' 'P: . ��\;ey : :  : : : : : :  : :  �g:b� 

DESIGNS. 
Badge, T. F. Gnrnol· . . . . . . . . . . . . . • • . • • • • . .  30 ,5UO 
!ladge, )1. A. II ml"ou . . . . . . . . . . . . . . . . . . . . . . 3!l.000 
Brooch, II. C. Perle-,\' . . . . . . . . . . . • . • . . . . . • • .  3U.601 
Il1'ooc�. F. ,,'. Oroiug . . . . . . . . . . . . . . . . . . . . . .  3!.l.G02 
Cigar lighter. C. I luiH'rt . . . . . . . . . . . . . . . . . .  aO, GOti 
Furnace-. F. O. G l'e-e-II . . . . . . . . . . . . . . . . . . . . . .  aO , G08 
G l o " e-, n B. Richards . . . . . . . . . . . . . . . . . . . . . .  an.oon 
Image-, F. Pr£"tz . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3f1. G();� 
J\:inde-rgarten tuhJ(>, IT. K Van Fl(!('t . . . . . . . .  aO ,GOT 
Ne-ck and ebe-st protector, J. S. Me-all. 

3!l.GlO 1 0 3n.G12 
Soda wate-I" fountain casillg. C. F. Powe-I'S 3U,GOG 
Toy ('at usC'd ill playing the game of tip-

cat, L. F. llyn" . . . . . . . . . . . . . . . . . . . . . . . .  39.004 

TRADE MARKS. 
Atom izing apparatns for me-dicinal use, R .  

L .  Benson . . . . . . . . . . . . . . . . . . . . . . • . . . . • . .  70.78::) 
Re-dstNuls, me-tnl, }.'. ,,', Atlams. . . . . . .  70,781 
111'31111y, 1J1endcI1 gruJle-. \\' ichman, Lutg('n 

& Co. I nc . . .  . . . . . . . . . . . . . . . . . . .  70.840 
Brooms, wl:iskS, ' 11IIU lllfJPS, Lang Union 

HroOin Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,70n 
Buggie-s, motor, ECOIlOlUY :\Iotor Buggy Co. 70,811 
Cal'tl'id�es and cartridge she-lis, Natiollal 

Cartridge Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  7D,81u 
Castings, ste-e-l, 1\e-w ,J(�nw.r Ste-l'l Co . . . . . . . .  7n.8 1 U  
Cigars, C. W. !lames I n c . . . . . . . . .  70. 78:; 
Cigars, T. F i sche-I' . . . . . . . . . . . . . . . . . . . . . . . . . .  70.788 
Cigars, l\[e-I"('l lnnts Cigar Co . . . . . . . . . . . . . . . •  7D,7!)!) 
C i gars, It'. H. I'ow('II . . . . . . . . . . . . . . . . . . . . . . 70.800 
Cle-allillg paste, garment, S. He-cke-I' . . . . . . . . . . 70,784-
Clothe-s props, ironing hORrds. awl wash· 

henche-s, Samm'l CUJlPle-s 'Vooden "�are 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,SOI 

Ii'at a n d  cotton se-e-d oil, COJllllOUnd of bN'f, 
.J. H. 1,'i1bprl .  . . . . . . . . . . . . . . . . . . . . . . . . .  70,787 

Flour, pancake-, I I .  H. Fnlle-I' . . .  . .  70,791 
Flom', whea t, Longlllont Farllle-rs Milling & 

Etenl to,' Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,797 
Food preparations, Chocola te flu vored, Meato:!: 

Co. . . . . .  . . . . . . . . . . .  . . • . . •  , . . . • . . . .  70,838 
Horseshoe cnlk�. lV'i ll inms Drop Forg-ing Co. 70,823 
,Jewe-Iry, John T. �Inurall :lIanllfactlll'ing Co. 70,831 .Tewell,),. Lebolt & Co . . . . . . . . . . . . . . . .  70,833. 711.834 
I�eps, s hop. C. E. IIpl'tJpill . . . . . . . . . . . . . . . . 7D,820 
Leathe-r white-l1ing prrJlIIl'atioll, ,}OS£'Ilh Pick· 

ering & SOilS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70.814 
L i n i llle-nt, v�g'etahlf', T. :'If. Sayman . . . . . . . .  70.817 
::'IIag-azine-s. S�'steIll Co . . . . . . . . . . . . . . . . . . . . . .  70,780 
�Ie-{licil1e for the tre-a tUle-ilt of pile-s alld e-c· 

z('ma, H. \V. Gl'ay('s . . . . . . . . . . . . . . . . . . . .  70,7n2 
O i l. COl'll, Corl1 I'roducts Re-li n i ng' Co . . . . . . 7D,82G 
Oils ann gre-nse-s, luhl'icating, U. S. Mill 

Supply Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,820 
Oils and gre-nses, luhricnting, Valvoline Oil 

Co. . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . .  70,822 
OilS, luhricating, Sun Co . . . . . . . . . . . . . . . . . . . .  10,804, 
Ove-ralls. jacke-ts, and pants, IIlllldlf'Y Dry 

Goods Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,830 
Packings, Jlllmp y n h 'e-K, gnske-ts, e-tc.,  Con-

solidated Pnckill� & Snpply Co . . • • . . . .  70,807 
Paillt, coal ta l', A C. rllnnin�hnm . . . . . . . . . .  7D,810 
P a i n t s  and vnl'llishNt, :';ch()f'tl ill�{'r-�[arr Co. 70,8D3 
Paper mul f'nve-Iops, writing', G. 11. Hllrd 

& Cn. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  70.7DG 
Paste-, Sanforrl �[alll1fnctul'ing- Co . . . . . . . . . . . . 70,802 
Pe-ncil  shnq)(>nillg- dp\'icf"s, F. Eo V. Buine-s 70,782 
Periodical. weeklr. T. C. 'Wood & Co . . . . . . 70,805 
Pianos, I'::: rell Auto Pinno Co. of America . . 70,832 
Pre-paration for ce-rtnin dise-nses, T. �l. Say· 

nlan . . . . . . . . . . . . . . . . . . . . . . . 70.81 8 
Re-med.\- fOt· I'hf'll lllntl�tD. sprains, bruise-s, 

aud hurns, .T. Uhrig . . . . . . . . . . . . . . . . . . . .  7D,821 
Rule-s, cil'cnl m' slide-. .T. HalelC'll & Co . . . . . . 70,70:� 
Sardine-s ill oil,  .T. F'r�'c & Co . . . . . . . . . . . . . .  70,790 
Seeds, Haskell Illlpl('mf'nt & SeNl Co . . . . . . . 70.7!l4 
Smokers' nrticlf's. certain, M. Feele-r . . .  70,R12 
Soap, Iowa Soap Co . . . . . .  . . . .  . . .  . . .  . 70,813 
Soall anel SOal) pow(lp.r, Summit City Soall 

',"ol'ks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 70,8l!l 
Ste-el, Crllcible Ste-e-] C:'>mllany of America 

70.808, 70, 809 
Stone alld composition for making the same, 

R r t ificial. �In l'blrcl'€'tc Proilucts Co . . . . . .  70,7f18 
Swe-at shi�hls nllf) h£>its, M. Be-I'uste-in . • . • . .  70,825 
Swe-e-Iling- comIlollllf)':;', Floor Cle-an Co . . . . . .  70,78H 
Tea "nd coffee. J. �r. Cody . . . . . . . . . . . . . . 70,78G 
Tee-th. compositiotl of m n t te-r for tbe treat-

tnPllt a n d  fillill-'=' of, n . . T. Bowe-rfin(l . .  70.806 
Toilet IlreIla rl\tioll�, ("rrt n i n .  7.ona Toile-t Co. 70,824 
Yf'h'e-ts, cotton. L. Roe-sspl & Co . . . . . . . . . .  70,830. 
,,"ateI', natural m i lle-rat. r. P. l\fnnrin,  

70.835 to 70.837 
\\�hisky, straight I'ye-, FI'IlIlC, JIeyn & Co . . 70,828 
Yams a n d  thrC'nc1s, J)ollfus-:\[if'g' & Cie So· 

cie-te anonyme . . . . . . . . . . . . . . . . . . . . . . . . .  70,827 

LABELS. 
")[alt yita," tor malt extract, Ga rden City 

B" ewe,')' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 , 386 
":\IcCordJK Extrn�." tor canned peache-s, )[c-

Corrl ;\Jercfl lltiln Co . . . . . . . . . . . . . . . . . . . . . . 14,388 
nPride of Colnlll hns," fOI" cignrs, N. IIim· 

me-J\\,pit & C,) , . . . . . . . . . . . . . . . . . . . . . . . . . 14. 385 
"Snooi\lim fie-I)I'O." fOI' hlank transfe-r canIs 

alltI a Unitl h,'v Illca ns of which pictul'ps 
may he- t l'nnsfolT(>tl to the said cards, II. F. COOIl'. . . .  . .  . . . . . . . . . . . . . . .  1 4. :10:� 

"Roft Spun." fo,· halllikerchit'fs, F . •  r. Crystal 1 4 , 302 
"SIlice-rl Hf'(> t�. " for spicC'd lJf'€'ts, I .  S. 

Elam & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.387 
"Swe-ethe-a rt." for cite-wing' gum, Rtnte-s Chew-

ing GUill Company . . . . . . . . . . . . . . . . . . . . . .  1 4 , 301 
H,]l1E:": :'I[eITY 'Villo\\, Stogie-s," fot' stogi('s, 

A lIurwll? . . . . . . . . . . . . . . . . . . . . . . .  1 4 .384 
"Yama·Yama GUill," for chewing gUIll, I'}. 

O .  Grover . . . . . . . . . . . . . . . . . . . . . .  1 4,390 
"Yama· Yuma-Yuill . "  fol' confectione-ry, B. 

O. Grover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4,38!l 

PRINTS. 
"School, a Ncow Parlor Gam r," for R game, .T. F. �Ic I llllo� . . . . . . . . . . . . . . . . . . . . . . . . . .  2,355 
"Seet'a, " for nstl'ol o�lcal nnd Ilhre-nological 

charts, l\I. Kingsle-y • • . . . • . . • • . . • • . . . . . .  2,356 

A prin ted copy of tho specification and drawing 
ot any patent In tbe forpgolng list, o r  any patent 
In print issued since 1863, will be furnisbed from 
this office for 10 cents, provIded the name and 
number of tbe patent desired aDd the date be 
f!"iven. Address Muon & Co., 361 Broadway, New 
York. Canadian pateDts mar DOW be obtained by the in· 
ventors for any ot tbp. inventions named in the fore
going lIst. For terms and turther particulars 
Iddre •• MUnn � Co . •  361 Broadway, New York. 

The HoW'ard Watch 
"'herever Time i s  called, the HOWARD 'Watch 
has respect and authority. On the gridiron-or 
in the grand·stand with the specta tors-wherever 
interest hangs on the tick of a second-the 
HO\\'ARD is a watch of record and an arbiter of 
disputes. 
Edward Howard made the first A mericau walc/z. 
-changed the methods and revolutionized the 
watch industry o f  the world. Foreign watches 
are made today with A merican loo/s, invented by 
Howard ill 1842. 

'Y ears ago, it was t h e  thing for each fashionable 
je\veler to recoJIullend a special watch of his 
own (usually made fOY Itll1l til Switzerland). To
day when a jeweler talks hi sowu " special watchU 
you suspect a special reason for his doing so. 
A Howard watch is always worth what you pay 
for it. The price of each watch -from the '7-
jewel ill a fine gold·filled case (guaranteed for 
25 years) at $35 ; to the 23·jewel in a 14K solid 
gold case at $150-is filCed at the factory, and a 
printed ticket attached. 

}'hul the 110\\' AUD Jcwcler In your tOWI1 "lid tnlk to him-hc'� n mott worth 
Lllow lul.:". nrop 1"" " po�tal curd, Hept. p, und we will .. elld 'you a 
I I U U'AI:n hoo"', 01' ,·ui ll e to t-he " utc.·11 buyer. 

E .  H O W  A R D W A T e  H C O M  P A N  y ,  B 0 S t o n . M a s s .  

Two Great Library and Gift Books 
Treasured In Thousands of American Homes 

100,000 ALREADY SOLD 

THE HAPPY HABIT HEART THROBS 
There is no other book like " Hapny Habit." A Fifty thousand people in a ll walks of life made rare b�ok of good f�lIowship , full of friendly chatty t!lis book their own-their very own-by eontribu-rerrunlscence that · talks thIngs over n and tells of bng gems of sentiment i n  wit, humor, pathos. happy living - not all rollicking. but <lignified and together with the masterpieces of all the author. cheery. It's so human that it readily adapts itself of note, that have appealed to them in their own to the personality of the reader, giving delight and 11 ves. Ne�rly one thousand " favorites " gleaned pleasure by its charming conversationo.l tonc- from al! h terature down to the present day. t.o lie like one frIend visiting with another. In this it is on the hbrary table for little "peeps" of inspiration a 'Worthy companion to " Heart Throbs " and and comfort. In uniquenesfi and worth " H eart makes a most acceptable gift to man or woman. Throbs " fills a !'lpeciai " " ant " among the givers Nearly 500 page�. handsomely bound. gold illumi- of books. Nearly 500 pages, handsomely bound nated coyer. Pr.ce $ 1.50. gold , illuminated Cover. Price $1 .50. 

' 

Either Book, Edition de Luxe, Full Morocco and Gold Bindinlr, $3.00 Net 

At All Book Stores or Direct from Chapple Publishing Co., Boston 

PUBLISHER'S SPECIAL OFFER 
Both book. combined with one year's subscrip

tion to THE NATIONAL MAGAZINE, the favorite 
magazine in a quarter -million homes, edited by 

Joe Mitchell Chapple, author of .. Happy Habit." 

$4.50 value for $3.00 

COUPON 
CHAPPLE PUBLISHING Co., BOSTON, MASS. 

GBNTLEMf:N : Enclosed find $ . . . . . . . . . . . . .  . 
for which please send me " Heart T hrobs," II The 
Happy Hahit " and one year's subscription to The 
National Magazine. 
Name . . . . . . . . . . . . . . . . . . . . . . . . • . . • • • • • . • • • • • • • • • • • •  

Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Furnace for Amateur·� TJ se.-Tbe utilization of 110 volt 
p.lectric circuits for small furnace work. By N. Monroe 
Hopkins. 'Phis valuable article Is accompanied by de
tailed worlling drawin.'Zs on a large scale. and the furnace can be mnde by any amateur who ts versed In the 
use of tools. 'Phis article is contained in SrIF.NTIFIC DON'T BUY GASOLINE ENGINES �·I!i;�l�:£l������; 

alcohol engIne, superior to any one-eyl1nder engine; revolutionlEIDg power. Its weight aDd bUlk are baIt tbat of sJngle cyllDder engines wltb greater dun:btllty C0et8 
Less to Buy-Less to Run. QUlck.!I"iie&8UY started. Vlbmtlon practicapy overcome. Cheaply mounted 00 aoy wagon. 1 t Is a combination portal.lle, stationary orirac:uoo englDe. 8",,1) .OR CATALOOU& T. E 'rEH.l" LE 1"1J1II1" CO., MCr •• , Hea&,he .. and 16th 81.1., Chlc8&'o. THIS IS OUR FIFTY .FIF1·H YEAR. 

�E;'\�'1,; �1'lf:.,:-r'6't.�.��rl .. ��i1. &�;e
y��"

c��[;. 
or by any bOOKseller or newsdealer. 
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