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having jaws lttached to their ends adapted to embrace 
the edges of the lenses. The spring arms are bent to 
one side. in opposite directions, 80 as to throw the jaws 
normally out of line ,yith each other. the object being 
to enable the jaws to be firmly clamped upon the 
lenses. 

CANOPY FOR BOATS.-JoHN C. HARLOW, Janes­
ville, Wis. This canopy is so constructed that it can be 
secured at any desired distance above the gunwales or 
lowered in order to protect the cockpit when the boat is 
not in use. The canopy is made so that a half-section 
at either side may be raised to_enable a person to enter 
or leave the boat. 

tiller of the soi� the scientist or the student. They 
are edited by L. H. Bailey, of Cornell University, N. Y.,  
which is in itself sufficient guarantee of the excellence 
and accuracy of the volumes. The book before 11S is 
most valuable, and it is an extension of the the,is pre· 
sented to Cornell for the degree of Master of Scienc, and 
Agriculture. The author was a bush fruit grower be­
fore he was a university Etudent. He is now Professor 
of Horticulture in the Rhode Island College of Agricul' 
ture and Mechanical Arts. so that in this instance an 
ideal combination of the practical man and the scientist 
is consummated. 

�uslness anu �ersonal. 
The charge jo-r insertion under this head is One Dollar a 

line jor each inserti,on: about eiaht words to a line. 
Advertisements must be received at publication office 
as early as Thursday nwrning to appear in the follow­
ing 1veek's issue. 

Marine lron Works. Chicago. Catalogue free. 

amperes to 8 or 9 amperes, so I can charge a storage bat­
tery by attaching to the incandescent line ? Or give me 
some simple method of accomplishing this. A. If YOll 
wish a current of 9 amperes, divide the voltage of the 
current by 9. 'fbe quotient is the number of ohms of 
resistance required. You do not tell uS the voltage, nor 
do you give the number of cells in the battery to be 
charged-both absolutely necessary to be known to solve 
your qUe1'Lion. See answers to query 7232. 

BOILERS AND FURNACES, Considered in 

.. U. S." Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing F'orge, Turner Brass Works. Chicago. 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin F'alls,O. 
For bridge erecting engines. J. S. Mundy, Newark, N.J. 
Astronomical Telescopes, Lohman Bros., Greenville, O. 
FERRACUTE Machine Co., Bridgeton, N. J. Full 

WIllE-NETTING FOR USE IN MANUFACTUR- Their Relation� to Steam Engineer-
ING PAPER.-KARL KlTFFERATH, Mariaweiier, Ger- ing. By William Barr. Philadel-
many. The rapid wearing away of t b e  wire fabrics p hia: J. B. Lippincott Company. 
used in carryinl.! the films of pulp bas been a great 1899. Pp. 405, 468 illustrations. 8vo. 
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!��!�� to examine a technical book which is m�:��:!i���:e�e��:i�d:��hi:;f�����i v:;�����N�;� vi ding a fabric having warp and weft threads, the gotten up in such excellent form as the present work. 
warp.threads of which fabric are passed, with respect I The page is large, the type is clear, the illustrations lucid, 
to the top of the fabric, over one "'eft-thread and under' the text and the tables are valuable. The author is 
two of tbe contiguous weft-threads. already well known in steam engineering; so that he 

line of Presses, Dies ano other Sheet Metal Machinery. 

BOX-FASTE�ER.-RuDOLPH C. KUHN, La Crosse, h�rdly needs the present book to assure the reader of his 

Wis. Tbe fastener is adapted to be applied partially to professional stauding. No one is better qualified to treat 

tbe body of the box and partially to tbe cover. The of the subject. The book is of �eat value,. and will be 

parts of tbe fastener are so applied tbat tbe cover may wa�IY wel?omed.by all w�o are Interested In manufac­

be quickly placed in position and securely locked and turing or uSing boJle�s. It '� a book we heartIly recom­
unlocked. Tbe cover has at one edge bracket-carrying I mend to the mechamcal engineer. 

The celebrated" Hornsby-Akroyd" Patent Safety on Engine is built by the De La Vergne Refrigerating Ma­chine Company. Fo< t of East 138th Street. New York. 
rPhe best book for electrICians and beginners in elec­tricity is .. Experimental Science," by Geo. M. Hopkins. By mail. $4. Mllnn & Co., publishers. 361 Broadway, N. V. 
For Sale or Royalty. United States Patent No. 617,649. Improved Ice Skate. See cut and description on page 

52, this issue. C. F. Filor. care S. S. Moore, Trenton, N.J. 
projections upon ItS inner face, one member of eacb COTTON. By C. P. Brooks. Lowell, Roche's ., New Standard " Electric Necktie Pin. Works like a charm. Midget Battery. The electric light is a beauty and a wonder. Sent postpaid for $1.00. Agents wanted. Wm. Roche, 259 Greenwich St., New York. 
bracket being anapted for engagement witb the under Mass.: U. P. Brooks. 1898. Pp. 362. 
surface of a cover-projection. The otber member of 8vo. Profusely illustrated. Price $3. 
the bracket is provided with a spur adapted to enter tbe 
end of the projection. A lug extending from the end of 
tbe lower member of each bracket and beyond tbe up­
wardly extending member engages a staple on the cover 
when the latch of the cover is in its full locking posi. 
tion. 

SHUTTLE GUARD FOR LOOMS.-MAJOR T. MEL­
VIN, Fall River, Mass. To provide a shnttle-guard 
which shall prevent the shuttle from leaving the loom, 
should it fly out of the shed, is the object of the present 
invention. The guard comprises brackets having aper­
tures, a rod secured at its ends by the brackets, and 1\ 
connecting. piece for the brackets formed at its ends 
with reduced extensions passing through the apertures 
in the brackets. 

ADJUSTABLE CHAIR.-DAN E. CARTER, 'I'raverse 
City, Mich. By the r.ombination of a stationary frame 
and an adjustable frame, this chair is adapted for use as 
a lawn-chair, a reclining-chair, an invalid's chair, a 
couch, or a stretcher. The back, seat, and direct sup­
port for the lower limbs of tbe person occupying the 
chair are made of canvas, w hieh, by means of a roller, 
may be placed under any desired tension. 

COMBINED CLOTHES RACK AND CLOSET.­
EUGENE CHRIETEN, Decatur, Ind. 'fhe combined 
clothes rack and closet has its back fastened to a sup­
port and provided with hook.. A shelf is supported 
from the back. Segmental doors hinged to the ends of 
the back abut against each other at their free ends. The 
top of the doors and the shelf are connected with a 
flexible cover. A mantle made oc two pieces of fabric 
is attached to the doors. 

COMBINED CANE AND FOLDING· CHAIR. -
NIELS CHRISTIANSON, Brooklyn, New York city. Two 
half-tubes curved at one end to form a cane-handle or 
crook and hinged together, serve as the casing of the 
cane and the back of the chair, A seat· bar curved to 
lie in the crook of each half-tube extends down to 
about the middle of the tubes, and lS pivoted to swmg 
outward, being held in this extended position by a post 
adapted to lie within the tubes. 

Designs. 

CIGAR-COUNTER UTENSIL.-W,LLIAM E. PAR­
BONEt, Jr., New York city. ThiEl design provides a 
box of cigars supported by a standard, an alcohol lamp, 
before which are placed two cigar-lighters, and a cigar­
cutter situated in front of the casings of the cigar­
lighters. 

GAME-BOARD. - SIMON M. LUTZ, Bedford, Pu. 
This game· board is au ordinary checker-board, having 
an additional row of squares running both vertically and 
horizontally at the center of the board. These addi­
tional rows are red in color and constitute a red cross. 
When upon the red cross, a player is upon neutral 
ground, as it were, and cannot be taken; he has, more­
over, other privileges which may be decided upon before 
the game. 

CLOCK-BACK. - NATHAN L WHEDON , Everett, 
Wash. 'fhe leading features of tbe present design con­
sist in an offset on the back and in star ornaments of 
the surface. 

COVERED DISH. - ADOLPHE P.AROUTAUD, New 
York city. The body of this dish has an npward swell, 
the upper portion of which is interrupted by e»lbossed 
ornaments. Ribbon-like handles are provided for the 
body and the cover. 

NOTE.-Copies of any of these patents WIll be furn­
ished by Munn & Co. for 10 cents each. Please send 
the name of the patentee, title of the invention, and date 
of this paper. 

NEW BOOKS, ETC. 
MILITARY NOTES ON THE PHI1.IPPINES. 

War Dppartment. Washing-ton, D. 
C.: Adjutant-General's Office. No­
vember, 1898. Pp. 309. 8vo. 

An excellent collection of notes compiled from the 
best data supplied by the military map of the island of 
Luzon, plans of the cities and charts of .the bays, harbors, etc. 

The present volume deals with cotton-its use, varie­
ties, fiber, structure, cultivation, and preparation for the 
market and as an article of commerce; also the manu­
facture of the cotton seed, and fertilizers, with a special 
reference to cotton growing, ginning, and oil pressing 
in the United States. The author waR formerly the Di· 
rector of the London Technical School and is a recog· 
nized expert on the textile industry, both in the United 
States and in England. Cotton is the greatest of all 
fiber products, and the present volume deals in a thor­
oughly scientific manner with. the interesting problems 
which the growing, ginning, and shipping of cotton in­
volve. The volume might readily have been made dull 
and uninteresting, as books on textiles are almost sure to 
be, but instead it is filied with interesting illustrations 
and is printed in clear type, admirably illustrated by 
high clllss engravings, although some of the engravings 
of the machines show their origin, the trade catalogue. 
The text is interesting even to the general reader, and we 
do not see how anyone who is interested in any way in 
tbe cotton industry can fail to own this really important 
volume. 
PRISMATIC AND DIFFRACTION SPECTRA. 

M emoirs by Joseph von Fraunhofer. 
Translated and edited J. S. Ames. 
New York : Harpel'&Brothers. 1898. 
Pp. 68, plates. Price 60 cents. 

Praunhofer in 1814 worked independently of Wollaston, 
and discovered the lines in the solar spectrum which now 
bear his name. The paper of Fraunhofer in which he 
describes the results of his experiments is printed in 
fuil in this volume. The great merit of Fraunhofer's 
work ls the systematic, logical method by which he pro­
ceeds from investigation to investigation. All modern 
work in spectroscopy is based upon that of Fraunhofer, 
and a brief bibliography of the most important contri­
butions is appended to this volume. We believe that this 
is the first volume of ., Harper's ScientIfic Memoirs " we 
have reviewed. A number of volumes are in preparation 
which will deal with original memoirs by celebrated phy. 
sicists. 
THE FREE EXPANSION OF GASES, 

Mf!moirs by Gay-Lussac, Joule, and 
Joule and Thomson. Translated and 
edited by J. S. Ames. New York 
and London: Harper Brothers. 1898. 
Pp 106. Price 75 cents. 

IT Send for new and complete catalogue of Scientific and other Books for sale by Munn & Co., 361 Broadway New York. Free on application. 

HINTS TO CORRESPONDEN'fS. 
NalUe� and Addl'ess mnst accompany all letters 

or no attention will be paid thereto. ThIs is for OUI 
information and not for publication. 

References to former articles or answers should 
give date of paper and ,(,age or number of question. 

InqUiries not answerea In reasonable time should 
De repeated: correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by lette; 
or in this department, each must take his tum. 

Bu 
i;,e:u� ������s

to Jjrc�easiu�l.�!��1t�0!d��:���s;� houses manufacturing or carrying the same. 
SpecIal �Vritten InforlUation on matters of 

personal rather than general interest cannot be 
expected without remuneration. 

Scientific A lUerican Su pplements referred 
to may be had at the office. prICe 10 cents each. 

B ooks referree! to promptly snpplied on receipt' of 
price. 

Illinerals sent f.or examination should be distinctly 
marked or labeled. 

(7576) J. A. W. asks: 1. Which is the 
better way to make core of induction coil-of disks of 
sofl iron and tiesue paper like an armature core or to 
make it of small iron wire? A. The core of an induc­
tion coil is arranged so that it can be magnet'zed length­
wise as easily as possible. It is therefore made of wires 
extending through it lengthwise. These are shellacked 
to prevent magnetic continuity through the mass cross­
wise, so that each wire shall act alone. In the armature 
core of a dynamo the object is to have the magnetic flux 
crosswiEe. Hence, disks of sheet iron are used, and the 
flow of magnetism lengthwise is prevented by disks of 
paper. These arrangements canno't be interchanged. 
Both coil and dynamo would be ruined. 2. Is there any 
advantage in shellacked wire over bllre wire? A. Yes; it 
insulates the wire. 3. Have you any back numbers with 
a good article on coil making? A. A good coil giving a 
6-inch spark is described in SCIENTIFIC AMERICAN SUP-

The present volume is another one of .. Harper's Sci- PLEMENT. No. llN. A smaller coil is to be found in 
entific Memoirs," and the remarks made above upon the SUPPLEMENT, No. 160, price 10 cents each. 
importance of series of this kind are borne out by the (7577) J. H. B. asks: 1. Can you tell 
work before us. The papers are accompanied by bio- me how to make a primary battery that will give eight 
graphical sketches of Gay-Lussac and Joule. They will volts and three amperes for lamp work, and that can 1)e 
prove of great interest to the physicist, built and run at a reasonable price? A. Five cells of 
FOWLER'S MECHANICAL ENGINEERING bichromate plunge battery will give yon this cun·ent. 

POCKET BOOK FOR 1899. ByWiLliam See SCIENTIFIC AMERICAN SUPPLEMENT, No. 792, for 
H. Fowler, A. M .  I. C. E. Manchester, plans and description of this battery, price 10 cents.  2. 
England: SciputifiiO Publishing UOIIl- Can you give me any information or reference where it 
pan y. 1898 . Pp. 324. 18mo. Price 60 can be found in regard to phntographing an eclipse of 
cents. the moon? A. Lunar photography is not different from 

'l'he author is the editor of The Mechanical Engineer, any other astronomical photography. A good equatori­
which, though started only a short time ago, has already ally mounted telescope with clock work is required. At· 
shaken np t.he dry bones of English technical journalism. tach a camera in place of the eye piece and expose as for 
There was an ample field for tbis newspaper in England, any other photograph. We fail to see what advantage 
and we feel sure there will be for this new pocket book, there is in photographing the moon in eclipse, since 
which is certainly published in a cheap and useful form. there is less light then than at other times, and the moon 
There must be some reason at the present time for I 

has little light at best. Tudd's "New Astronomy," 
the infliction of another pocket book, but the q u.lity of price $1.50, will give you simple instmctions for celestial 
the little volume before us is sufficient to demonstrate its photography. 
right.

of existence. Tho�g� not as expe�siveas many of t�e (7578).J. T. F. writes: Five dynamos, EnglIsh pocket books, Jt IS doubtf�1 If an� of them Wlll each of 20 lights are run by five different engines. Can prove of more value to the merhamcal engmeer. It IS a ' . 
book which we heartily recommend. the current from these five machines all be turned into 

one line and run 100 lights? If so, supposing that one 
of the machines is weak 0,' gets out of order and fails to 
generate a current, are there devices made that will cut 
it out of the circuit without injury to it or the others? 
A. The five dynamos supposed in your query may be 
connected in parallel to the line, and each will send its 
current of the same voltage into the line. Such an ar­
rangement i8 not to be approved. There are numerous 
automatic cut-outs on the market for breaking circuit, 
should anything whatever happen to one of the ma­
chines. 

SEWERAGE. THE DESIGNING, CON-
STRUCTION AND M AINTENANCE OF 
THE SEWERAGE SYSTEM. By A. 
Prescott Folwell. New York: John 
Wilpy & Sons. 1898. Pp. 381. 8vo. 
Price $3. 

For a number of years the author has been looking for 
the appearance of a work on sewerage which should em· 
body the most recent data and ideas relating to the sub­
ject and treating of both the combined and supply sys-

TO INVENTORS. 
An experience of fifty years. and the preparation of more than one hUndred thousand applications 

rg� ·f:;�n!�t p���fc:��l �bo\�a�o�����t�� ���ge;g;:��� unequaled facilities for procunng patents everywhere A synopsis of the patent laws of the United States and all foreign countries may be had on application. �nd per­sons contemplating the securulg of patents. eIther at home or abroad. are invited to write to this Office for prices, which are low, in accordance with the times and our extensive facilities for conducting the business, Address MUNN & C O., Office SCTF.NTIFIC AMERICAN, 
361 Broadway, New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

JANUAR.Y 17, 1899, 
AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 
A larm. See Burglar alarm. 
11:�t���fux::;jh:a:�� �:��1taf�c�r �i.S.��:.� �l�:��� Anthraquinone derivative and making same, O. Bally ... . ......... .................................. 617,981 Asphalt, machine and apparatus for extracting and refining. A. F. L. Bell ....................... 617.712 Bag filler. J. C. Johnson .......... .......... ........ 617.�til Balance escapement, A. R. Colburn ................ 617,bb2 Ball. See Rubber ball. Ball joint. C. Kuhn ................................... 617.833 Battery. See Galvanic battery. Bearing, ball. E. F. Obenchain .................... .. 617.764 Bearing for carriage wheels. roller, A. C. Brown-
Bede�over 'holder: 'Iii: i'I: ·Kendrick·:::::::::::·:::::. �mp.§ Belt fastener. A. Scheuerer, Jr .. ................... tn7,71H 

�l��g!� :�;������t�e�� 8�:{o!�.i�� ,�. ��.���.l�::::: �U:��I 
�l�;�l� 8�1��; !:;e���i�in� ��ol.eBTrc�ie����i.�:: 8n:��� Bicycle pump, F. S. Chase.:· .... . .... .............. . 617.D;,.j Bicycle sprocket wheel, F. W. Wunderlich ... .... 617.';!17 Bicycle support, W. F. Williams .................... 617;I-I1li Bicycle wheel, G. Hayes .......... " .... -............. 617,74;j Bicycles. adjustable and reversible handle bar fl)r, G. F. Sayers .................................. 617,?.!1 Binder back, temporary, H. C. Miller .............. 617,758 

�l�g::. ���I'>��i��·�o£.Miller .................... 617.757 
��g����e�a&:rs��18 ity .�:.:::. � � �:.�'.' .. '. ' . .... .. .. .. ... . ... :: �l� :fiJ Board. See Ironing board. BOilers, fire box for watertube, A. If'. Hack ........ 617,959 Book holding clamp for indexing purposes, S. N. Webb, ...................... _ .... ........... , ...... 617,787 Bottle. P. ,1. Friedrich ............................... 617.733 Bottle. A. H. Wright ......... .. . .................. .. 618.021 Bottle stopper. F. W. Waterman . . . . . . . . . • . . . . . . . ... 617,975 Bottle. telltale, G. E. Smith .. ...................... 617.782 Bouquet holder, R. J. Bratton ........ ....... ....... 617.951 Box. See Wooden box. Brake. Car brake. Brake lever. S. A. Roseman ...... ,. ................. 617,g95 Brusb J. M. Poe ...................................... 617,>084 BruE":':'. fountain, F. J. Parish ............ . .. ........ 617,882 BUffing and polishing machine for shovel han-dles. W. D. Rowland ........................... . 617.940 Bulkhead doors, means for automatically operat-ing. Door & Stuhler .............................. 617.855 Burglar alarm. C. T. Kunz ................... ........ 617.�31 Burner. See Gas burner. Cab, hansom, J. I •. Lawrence ........... , ........ .. 618,0:19 Cab. hansom. C. Thomas . ........................... 617.888 Calendar, desk, O. Kling................ .. ... .... 617.832 Car brake. J. C. Devlin ....... ....................... 617,722 Car brake. C. V. Rote ................................ 617.77:1 Car loading apparatus. P. Oberst.. ...... , ........... 617.gti8 

g:���[;��e�er�j.R*�ct,l;�,;s::::.::::::::::::::::::: �i�:8Bf Carriage, baby. M. L. Barr ........................... 617,800 Carriage. child's. G. R. Chisholm ................... 617.717 Carriage. folding, L. A. & B. A. Greyer ........... 618.032 Cash recorder. A. C. Hough ...... . ................ . 618.035 Cash register. W. H. Cleasby ........................ 617.718 Cellulose separator, R. Dietrich, ................... 617.H83 Chain. detachable, H. M. Caldwel1. .. .............. 617,71H Check receptacle and cash drawer. combined. A. 
R. Miranda .......... , ............................. 617,7t,O Chest, mess, G. A. Brackett ......................... 617,71:{ Cigar cutter and match safe, A R. Fossum ....... 617.7;--\2 Circuit closer, magneto, J. E. Fuller ............... 617,K.l.-'l Clamp. See Book holding clamp. Gear cutter clamp. Clasp. J. F. Atwood ........................... 617,944. 617.9::, 

gb����Cep�:�I:'iia1\�;I&aA��strOng .............. 617.7(17 Cooking utensil. W. A. Kuster ...................... 617.f-8tJ Copper. electrolytic refining of. E. A. Smith ...... til7.88li Corner bead. E. B. Marsh ............................ 617,881 Corset and abdominal supporter, combined. E. A. Ford....................... .. .................. 617.731 Coupling. See Pipe coupling. Thill coupling. Cow hitching device. W. H. Knapp ................ 618,038 Cowl. L. H. Honlgbaum ........................... , .. 617,745 Crank and pitman connection, T. A. Galt. .. ...... 617,957 Crusher. See Ore crusher. Cuff holder. J. M. Crowe ............... ...... ...... 617,924 Cultivator and potato digger, combined, S .. K. Vaughan, ......... _ .............. ................. , 617,786 Cultivator tooth. W. L. Beall ........................ 617,711 Current motor, fluid. W. Borrman . .. .............. 617,874 Currents, method of Hnd.means for deriving poly-phase, H, A. Wagner ............................. 617,842 Curtain or portiere pole ring and fastening. E. J. F'orce. . . .. . . .. .. . . .. .. . . . . .. .. .. . . . . .. . . .. .. .. .. .... 618.005 Curtain stretcher bar, 'V. A. Mayr ........... ...... 617,813 Cushion tufting apparatus. A. {i·reschl. ............ 618,030 

S��f��.or�!!o�\��:�u�t�r:ichard .................... 617,878 

g�tH�� �:?c�?A��nSo::t'��teJ.�����\1:::::::::::: �1�:ggE Dentist's mercury holder, C. Schweizer ............ 617,777 Digger. See Potato digger. Diving bell, S. Lake .... .............................. 617.750 Door lock, keyless. J. Arner . ................. ...... 617,980 Draught equalizer. D. M. Boylan ..... , ........ , ..... 617,826 Dredging. suction. F'. W. Krogh .................... 617.b'99 Drier. See F'ruit drier. Drill. See Rock drill. Dumb walter, J. E. Lehrman ..................... '" 618,040 Dye and making same. yellow. O. Bally ........ ... 618.000 Dye. red. H. Kirchholl'.. ...................... ....... 617.963 Dynamo regulator, constant current, J. J. Wood. 617,793 Edutational apparatus, W. PauL ............... .... 617,&,3 
�J�g- beater. G. M. F'itch ....... .... ................... 618.029 Electric condenser, C. S. Bradley ................... 611,714 l!�lectric currents, apparatus for producmg, M. C. Mas ie ........................................... . 617,�01 Electric supply motor meters. counting mechan-ism of, S. Evershed........ . . .............. .. 617,726 }Jlectric switch, inclosed, W. M. Brown ............ 617.715 l£lectncal alarm matting, A. D. Risley ... .......... 617,U38 Electrode, zinc, .1. D. "Varling .............. ......... 618.043 Electromagnet. l\'1. Schiemann ...................... 617,838 }1�levator. See vVater elevator. "B�levator. C. D. Reeberger ................ .... 617,778. 617.779 Elevator. G. A. Wheeler ........... '" ........ 617.7b8, ti17.7�n J;';levator safety lock. R. Butterworth .............. 618,O;!5 l£ngine. See Explosive engine. Hotary engine. 8team engine. 
���}��: �:�: ji�lc01\��:::·.:::::·.·.·.:·.·.·.·.·.·.·.·.·.·.· ·.·.·:.: �1�:�3� Engines, electric igniter for explosive. F. E. 

BUSH FRUITS. By F. W. Cal·d. 
York: Macmillan Company. 
Pp. 5 33. 113 illustrations. 
Price $1.50. 

tems in a comprehensive manner, recognizing the fact fs��� that such a work is needed hy engineers and engineering 
schools. We have also looked for a work of this class, 

121110. and lt has not heen forthcoming. In view of this fact, 
the author has undertaken the task of supplying the de-

This is the sixth volume of what is known as the ficiency. While primarily intended for practicing engi_ .. Rural Science Series," which is intended to include neers, the work has also been arranged with tbe idea 
books which state the underlying principles of agricul_ that it may be useful as a text book. The book will in­
ture in plain yet scientific language. They are suitable terest many engineers who have desired a really modern 
for consultation alike for the amateur and professional I book on sewerage. 

(7579) F. A. B .  asks: Would it not be 
just as well to use a solid iron hoop in place of the iron 
wire ring for the armature core of the motor and dynamo 
described on pages 497 to 508 of H Experimental Sci­
ence "? A. A wrought iron ring may be used in place 
of the wire ring of simple electric motor as an armature 
core. 

Canda ............... ............................... 617.806 Explosive and making same. G. M. Peters ........ 617,766 l'Jxploslve engine, A. Winton ....................... 617,978 {i'abric. See Knitted fabric. �-'abi'ics. making colored designs on woven. F. Rettig . ... ... .. . ........ ....................... . .. 617.772 Feed device for small work pieces. F. A. Meisch-ner ....... . . . ............ .............. .. ....... .. 617.990 �'ence. iron. J. Ii'. Ploeger .... ., ................. .... 617.993 

t;m��: \\I'!'� t���·.: :::::: ::::::: ::: ::::: :'.:' .
617

:�70
: �JH�� F'ilters, automatic regulating weir for, W. B .  

(7580) E .  M .  M .  asks: H ow can I con­
struct a resistance coil so as to reduce a current of 150 

© 1899 SCIENTIFIC AMERICAN, INC. 
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ORDINARY RATES. 
lnside Page, each insertion . .. 7a cents a line 
Back Page. eacb insertion. .. .. $1.00 a line 

IDf'"' For some classes of Advertisements, Special and 
Hiqher rates are required. 

'l'be above are charges per agate line-about eigbt 
words per ]ine. This notice sbows tbe Wtdttl of tbe iine. 
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ment, as tbe letter press. Advertisements must be 
receiyed at Publication Office as early as Tbursday 
morn1Dg' to appear in tbe ft J ilowin2' week's isgue. 

WO�t2u��!���e��nB��S 
time and rrwney by using our 

FootandBanapowerPlacninerg 
'!:!!l. SEND FOR CATALOG UES-

I A-Wood-working Machinery. 
B-Lathes, etc. 

SEBECA FALLS MFG. COMPANY. 
69 5  Waler St., Seneca Falls, N. Y.  

T H E  H A L L  
BRASS P I P E WRENCH. 

A PEH F EC'f' '1'00 1. 
'V I T I I  IfR I C'f' I O !'O  (T RIP. 

BllQ,'lings for aU sizes and shapes. 
HIghly polished pipes made 
up witbout scar or injury. 
For (Jirculwrs and Pi'ices 

WALWORTH MFG.  CO., 

LAT H E S  
FOR 

CUNSMITHS, TOOL 
M A K E RS, E X PERI­
M E NTAL A N D  R E PAIR 
W O R K ,  ETC. 

Send jar Illus. Catalog. 

-
:�i!�t!���I�. W' F .  & Jno.  Barnes Co.  

1999 Ruby Street, 
ROCKFORD. ILL. 

The Queen Acme No. 5 Mi cros 
N EW M O DEL AS PER CUT. 

The Ideal Microscope for Amateur 
Research. Stands unequaled for preCise 
and accurate adjustments and optical 
�{(�

I
Mfn�ra�t�����

e
�����81\:l�6J�

om 

Send for 1lf,W Microscope Cataloque B. M. 
Q U E E N  & CO. , INC. 

1 0 1 1 Cheslnu, 51..  Philadelphia. Pa. 
II  A T�mo That Tolls �f Tools," 

A 11 about every known Tool, large and 
�����t

a
��r1;:t ��r�e. 
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scribed and illustrated by fine and ac­
CllraT,e cuts. Send at once for MONT. 
GOJlERY & CO.'S thoroughly up 
i
o
sa'§: ��p'!�efw�;t tnI,j?x':'Ul�c\':,� 

��;e�1.
x4

�yr�r�
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s �r���i;��� 
or factory sbould bave R copy. Mailed 
for 25 cents by 

MONTGOMERY & CO. 105 Fulton Street. New York. 

TOOL MAKER'S ENG INE  LATHE 
10 in. swing. I s  made for tbose 
wbo require very accurate work. 
A l l  parts are titted in tbe m03t 
(�arefUI manner to insure accura· 
c-v in turning, boring, facing, etc. 
'l'he change gears permtt cutting 
til rpads of M to 192 per incb and 4 
to 9fi per centimeter. Tools fur­
nisbed include chucks, collets, 
cutters fol' turning, tbreading, 
��J�

i
�l;��Or�����'c�fa'f£�� 

THE PRATT & WHITNEY CO,. Hartford. Conn., U .  

Knead ing and Mixing Machines 
Over 6200 in use, Over 3(H) varieties 

ln lf>5di1ferent industries. 
Paten ted in all count.ries. 
W ER.N E R  & 

P F L E I D E R E R  
Saginaw, Mich. Build­
ers of all kind. of Chemi­
cal Machtnery. also at 
Cannstatt.London, Viennu, 
Berlin. Paris and Moscow. 

Hig�p�t Inurnationa! Awards 

DORMAN'S 
VULGARIZERS 

a r e  used a l l  over I h e  world. 
Exclusive Manufacturers of Steam Ma­

chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1.000. A II Stamp and Stencil 
Tools and Supphes. Brass and Steel Dies 
�i� s��i1��Po

o
f
s
;fl' ki��:�s

, 
E�r:��:��� 1�IJS. 

Printing Presses, with complete outfits. 
from $1 to $100. ur fiend for Catalogues. . 

121 E. la'::tt�·S�:. WB.?g::;�!.
N
M�'?:U. s. A. 

ACETYLENE APPARATUS 

Finger shield or llrotector. O. E.  Fowhle . . . . . . . .  ". 617.929 
t����:�ci8'�X����tgPiI�t'ent' fo'r',' E' 'A 'Wei'sheii', ',: �l�'�i 
�'ire escape. C. R. HarrIs . . . . . . . . . . . . . . . . . . . . . 617.739. 617:740 
Flmd pressure generator, L. Le Pontoia . . . . . . . . . . .  617,753 
�-'orcep8. alveoli amputating, G. B. Clement . . . . . .  617,955 
Fruit drier, 'rbomas & Tbompson . . . . . . . . . . . .  : . . . . .  617.1-123 
Fue1. manufacture of, G. Spiecker . . . . . . . . . . . . . . . .. H17,867 
Furnace. See Heating furnace . MetRlIur/.!."ical 

furnace. Smoke consuming furnace. 
�'use plug. L. C. Urrell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.765 
Galvanic battery. J. D. Darling . . . . . . . . . . . . . . . . . . . .  - 618.042 
Galvanic battery, C. '1\ IUchmond . . . . . . . . . . . . . . . . . .  617.'Jl8 1 
g:�t;u��������y?e�e���

r
��s·tiatfer .
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. : '.'.'.'.'.'.'. ' . .. ':: �H:�� 1 

Gas burners at a distance, electrical apparatus I for freeing. ]igbting, cr extinguishing. P. L.  
Gas

G
c�n���\·r·aior·, ·R:P:Gre·ej.: : : · : : : : : : : : : :  : '. : : : : : :  �n:�� 

Gas generating apparatus. acetylene. L. S. Buf-
Gas

fi
�:��aior: 'aeetyle{l'e,' ':I;: 'E: ·Seaniiili·. ·. ·. ·. ·.·.·.·. ·. '.� �H:�?Z 

Gas generator, acetylene, E. F. Smith . . . . . . . . . . . . .  618,015 
Gas, steam, air, etc., cutoff for, T. II . •  J. Leck· 

band . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617.812 
Gaseuus fuel, apparatus for generating and utiliz· 

ing. W. L. '!'eter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.785 g:��. �it�;�
i
�iami; ' for' 'wbeei 'b'lank's,' u: ' Eb'er� 617,825 

bardt et a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.723 
g��:'!to�.a
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aie�e�alZ�leGa;; 617.738 1 T H E  H . -C. 
Gla::.

ne
�:!OMedicinc glass. Gas Eng·lne Ign·lter Glass cylinders. manufacture of. W. Buttler . . . . . .  617.923 

Glass from tanks to moulds, method of and appa- . '  
ratus for dipping. measuring. and transfer. Tbe most 13�tls.f�ctor-l macbme yet 
ring molten, W. E. Smitb . . . . . . . . . . . .  > • • • • • • • • • • •  617,818 �evlsed f9r 19mtlng has and Gaso-

Glass rollers. metbod of and apparatus for mak- hne EngInes. It 1?as permanent 
ing. W . Buttler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.921 �agnet 
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ilr 'fire 'fi�'i�iiing 'W:But't� 617,748 a��
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ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ' . . . . . . . . . . .  617 9'.10 Send jor Descnptwe Utrcular .. S. A.  " 
Glassware. machine for manufacturiug C. E. • 

The Holtzer-Cabot Elec. Co., Boslon (Brookline) Mass 
Glo�i'h';,I'e:A: ·DaUbenmeyer:::::::.::::::�::94: t.� m:� . 
Grader. road . . 1. W. Macy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,010 MIETZ & WEISS Grain drying apparatus, J. Senior et al . . . . . . . . . . .  617,R16 
Grapbite articles, manufacturing, E. G. Acbeson. 617.979 
Gun, wire wound. H. P. Hurst . . . . . . . . . . . . . . . . . . . . .  617,036 K E R 0 SEN E M::;dl�

ac
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\',\i'���� curled. E. Beers . . . . . . .. 618.023 

H:����i��: ������sc���t{:r: : : : : : : ·. ·. : : : : : : : : : . : :  �n:�¥i 
Head. screen , protecttve, H .  E. Beacb . . . . . . . . . . . . . . 618.001 
Heatlng furnace. continuous . P. T. Berg . . . . . . . . . .  617.917 
Heteroxanthin, making, E. Fiscber . . . . . . . . . . . . . . . .  617,986 
Hone. electromagnetic. T. R. Smith . . . . . . . . . . . . . . . .  617.783 
Horseshoe. Silkman & Sexton . . . . . . . . . . . . . . . . . . . . .  617.780 
M����iiiic

W
m:�h����Y: ·R. 'ii: 'St"",;,,r,s:::: 

.
::::::::: �i+:�t� 

Hydrocarbon burnlng apparatus, G. Tresenreu. I 
ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.89.1 

ENGINE. 
The most econOmlcai power 
��?:ilile.AJ>��!U;rih �����g 
kerosene. Perfectly auto­
matic. Patented 1897. U. !:l. 
and European countries. 
128-132 Moll 51., New York. 

Ig:·:te��
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Jl��!��i��02���I;:t���Sl�

l
jJ: G�g�;:;�;{.: �1;:g:� Powe r ? Ice machin�s, gas pump for, J. J. Faulkner . . . . .  , .. 618.004 
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. :: �n:��i Power ? Power ! 
Joint. See Ban jOint. Rail joint. Universal 

Juint. 
. 10urnal bearing, W. Corver . . . . . . . . . . . . . . . . . . . . . . . .  617.719 
Journal box , lubricating'. A. C. Smith . . . . . . . . . . . . .  617.817 
Kneading a.pparatus, dough, C. SonJasco . . . . . . . . . .  617.866 
Knitted fabrio. striped. H: Swinglehurst . . . . . . . . . .  618.017 
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Lamp. acetylene gas generating, W. A. Barrows .. 617 710 
Lamp, acetylene gas generating, C. S. Forbes . . . . .  617:730 
Lamp. a�tYlene gas generating. 1\ E .  Scantlin . . .  617.774 
Lamp chImneys. metbod of and apparatus for 

RACINE GAS AND GASOLINE ENOINES. 
LOCAL E N G I N E  AGENTS WANTED • 

Racine Steam and Vapor 
Launcbes. Racine Row and 

Sail Boats. Send stamps for 
Catalogue. Specify one wanted. \ . 

CARSE BROS. CO., " " . . 
64-66 Wabash Ave., Chicago. . . . � 
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Lathe. wood turning. W. S. Damon . . . . . . . . . . . . . . . .  617'721 THE ELECTRIC HEATER.-A VALU-
Laundry dampening machine. 'rerry & Cbristen . 618:018 able paper, with working drawings of various forms of 
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Loc
l�

'
Ck

�ee Door lock. Elevator
, 
safety lock. Sasb . i�I��\�R��rin iUb�L:n�I1�ln:����le�:.

ice 10 cents. 

[JANUARY 28, 1899. 

When you see that Sign on a barber shop 
HWilliams' Shaving Soap used here ," you 
need not hesitate to enter. You may be surf: 
of a good, clean, conlforting, refreshing 
shave. Above all, you are safe from the 
dangers which lurk in cheap, inferior shav­
ing soaps. 

WILLIAMS' SHAVING SOAPS are used 
by all first-class harhers. and are for sale all 
over the world. 

The J. B. Williams Co. , Glastonbury, Ct. 
Depots : London, Paris, Dresden, Sydney. 

HOISTIRG E RGIRES 
�n;:;,*

i
rf£X ¥t�gItb�!,.: 

U ]  L .  Both FrlCti{'n and 
Geared Hoist, from 10 to 50 
H. P., foT' lUines. Quat· .. 
l'ie!'li� Bocks. etc. Great 
Saving over steam. especiall� 
wbere wood, coal or water 
are sca-:ce. Send for catalog. 
Guaranteed fuBy. State size 
wanted. Address \Vt!her na� and Gasoline En­
gine ()O., 40'� S. W. Boulevard Kansas City, Mo. 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1  �3. 
Price 10 cents. For sale by Munn & Co, and an news_ 
dealers. Send for1897catalo�lle. 
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. .������� 617.846 --------------------------------------------
ism for. W. J. Lutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.859 1: n�"n �"ld f"r r .. SS 1b�n $7 "" .. ..  Our fl�sb Off"r $2 "" Lubricator. H. Frobose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.898 � V L� .. .VV. �.. � .VV. 

M:�;\';:�i· ��·��:,!;re:n�ieii. ·instr·.;m';nt· for: 617.735 �LITTLE GIANT U PRIGHT DRILL  PRESS. � 
L. K. Bell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.8g5 � 

Medicine glass, J. L. Burton . . . . . . . . . . . . . . . . . . .  , . . .  617.952 
MedICines. disguising unpalatable. D. F. Daven- Stands 15 inches high. Suitable for drilling THE FRASSE CO 
Met��r�rg·ic·al f·tirn.'ace·. 'tipping: 'P: 'rr: . Berg' .

.
.
.
.
.
.
. :: : � :  �H:�i� �l electrotypes, ligbt hardware and other work . , 

Meter. See Water meter. reqUIring quick speed. 2J Warren Street, NEW YORK. 
Mill. See Sawmill. 
Motor. See Current motor. 
Mud guard. O. Peterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.836 
MUSICal instrument tailpiece. stringed, G. If'. 

Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.915 
Necktie. C. Goldthwait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.736 
Necktie holder. J. M. Barrett. . . . . . . . . . . . . . . . . . . . . . . . 617,709 
l;i!jn������o�f��nta?t�����i 'bioek' f'or: C: Potiiii: �li:�� 
OrdY,lance, safety lock for breecb loading, C. Pob-

ht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.906 
Ore crusber, C. Skinner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,781 
����i��
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Packing for piston rods, metallic, A.  L. Hawkes· 
worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.809 

Packmg machine. C. S. Rider . . . . . . . . . . . . . . .. 617.862. 617.86� 
Pail, dinner, J. H. BrOwning . . . . . . . . . . . . . . . . . . . . . . . .  617,803 
Painting machine, M. G. Barrier . . . . . . . . . . . . . . . . . . . .  617,982 
Paper cutters. counting attacbment ,for )rotary. 

C. H. Remington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.9�7 
Paving bloek, J. H. Amies . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,705 
Peanut gatherer. J. W . Pope . . . . . . . . . . . . . . . . . . . . . . . 617.814 
Phonograph or graphophone record holder, C. A. 

Gildemeyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 618.031 
Pbotographic shutter. G. C. O. Lange . . . . . . . . . . . . . .  617.900 

'rhis beats Wmd, Steam. or Horse 
PowEr. \if e 0 tJer tbe 

WEBSTER 2" actual horse power 
GAS ENGINE 

for $150, les. l0% discount for cash. 
Built on intercbangeable plan. Built 
of best material. Made in lots of 100 
�
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�g�o������� m::fg��
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MadeforGasor Gasoiint::. Also Hori­
zontal Engines, 4 to 30 borse power. ur Write jar Special Catalogue. 

WEBSTER IVl fG. CO
." 1 0 7 4  West 1 51h 51 , C H I CAGO 

Eastern Branch, 6O-D Dey Street, New York City. 

GEO.H.GERE Y. CHT .. ··LAU HCH WORKS. 
FI N E  CABI N ••• ' 11 .GRAND RAPIDS. MICN. 
OPEN LAUNCHES [) [) [) 
6rll'L.U.S.& c..... ... DASALEsAGT. FOlt 

M O N ITOR GAS OLTiiE VAP O R  E NGINES Pick er. See Slate Ricker. 
Picture. transfer, U. Troeger . . . . . . . . . . . . . . . . . . . . . . . .  617.8tl8 T P!tl. See llpholstery pin. H PIpe couphng. P. H. Farrey . . . . . . . . . . . . . . . . . . . . . . . .  617.728 � 
Pipe couplmg, M. Musgreave . . . . . . . . . . . . . . . . . . . . . . . .  617.7ti1 I is superseding stenography. 
�

itcber. C. S. Slllzbacher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.97;:) \ A . One stroke prints an enUre itcher. sirup. J. E. Berkstresser . . . . . . . . . . . . . . . . . . .  617.801 N word in legible Eng-
�����

r
dl;g�IJi:

e
i\;attersoii ·::::::::::::::::::::: �tail:l {l Ush. N08tudy,no mi8-

Precious metals, apparatus for concentrating I It 

takes, great s�eed. 
and amalgamating. W. W. Habersham . . . . . . . . 618.006 S G. K. ANDERSON, 

Pressure regulator. W .  B. Mason . . . . . . . . . . . . . . . . . . .  617.933 0 'l�!!!ii.�- 97 Nassau Streel, 
Printing, Robertson & Mandel. . . . . . . . . . . . . . . . . . . .. .  617.909 N .. New York. 
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WELL DRILLING 

���gi�: �RP:�fl���e�ic�f����ii: 'Pur<ii : : : : : : :  �l+:��� 
Punch . .  J. L. Baltzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.022 Machl-nes Rail joint. A. Holfmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.744 
Railway, conduit electric, R. W. Barkley . . . . . . . . . .  617.708 
Railway crossing, P. Vogle . . . . . . . . . . . . . . . . . . . . . . . . .  617,974 
Railway rails, means for bonding, F. Hachmann. 617,737 
��:.

a1,��s�i'�k �\:,��:ic. E. B. W. Reichel .  . . . . . . . 617.837 
Razor. F. Patak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.835 
Recorder. See Casb recorder. Sales recorder. 
Re�ister. See Casb register. 
Regulator. See Dynamo regulator . Pressure 

Over70 sizes and styles. for driIHng either deep or 
Shallow wens in anykindof soil tIT  rock. Mounted 
On wheels or on sills. With engines orhorRe powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

Rel���I.
a
��(jOI:';'����H.:�����

t
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r .
. . . . . . . . . . . . . . . . . 617.854 OUFFS El:ELD • • .  

Riveting macbine attachment, R. S. Moore . . . . . . .  617,834 
ltoad making and repairing macbine, M. G. Bun-

nell .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.024 
Rock clrill. O. G. Worsley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.795 
Roller clearer. L. W. Penney . . . . . . . . . . . . . . . . . . . . . . .. 617,904 
Roofing, paving, etc., composition for, C. E. An-

thony . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.706
1
' 
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Saddle reIn holding attacbment. harness. J. W .  

with the Improved Wash­
bnrne Patent Cuff Hold-ij. ers can be placed just where 
you want them ; will never 
slip but may be inst!l.ntlv re­
leasea. Drawers Supporters, 
easilil adjusted or taken 011'-

� l�g��:�s� f�; !�!�
i
Wc. 1�1! 

� r:�. a��aJ%':fJ�'f,:� � 

Expansion and 
Foreign Patents 

Reduction in Foreign Patent Fees. 

A FTER FEBRUARY 1 ,  1 899. 

TO meet the demands of our clients who de-
sire, in view of our new foreign possessions 

and our vastexport trade, to protect their inven­

tions in foreign countries, we beg to announce 

that we have made a material reduction in our 

charges for foreign patents. 

Our export trade in 1898 amounted to $1,233,600.-
636. showing an increase of $1 53.766,340 over that 

of the year 1897. The balance of trade in favor of 

the United States amounted to $600,000,000. These 

figures indicate the hoI,] which the American trade 
is getting on foreign markets, and American m an­

ufactured goods are now being shipped to all parts 

of the world. The importance of procuring protec­
tion abroad for new inventions was never as great 
as it is now. The prices at which foreign patents 

. may now be obtained are about one-half what 

they were fifteen years ago, and there is no reason 

Sad�:i���t�riies8·. ·C·. ·j. Coc)per·:. ':.' .... : ..... . :::: ... . .. .. �1tm t{������ �����i��, t�1t�
C
I�lf�il���r!-lt����t� ��t Sales recorder; manual. A. C. Hough . . . . . . . . . . . . . . .  618.034 
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American Ring Co .• Box P. walerbUry.� 

why meritorious inventions should not be patented 

abroad before the United States patent is issued, 

and the right of procuring such protection is lost. 

'1111e gas as made for and used by the mICroscopist and Sash lock and alarm, W. Madison . . . . . . . . . . . • . . . . . .  fi17,989 
student; Its use In tbe magic lantern. Tbe new French Saw b�ndle. W. B. Prouty . . . . . . . . . . . . . . . . . . . . . . . . . .  617.'i'61l 
table lamp makmg its own acetylene. Contained in Saw�ll 1 .  Stroh & McIntosh .. . . . . . . . . . . . . . . . . . . . . . . . .  617.784 
SCIENTIFIC AMERICAN SUPPLEMENT No 10�7 Scaldmg tub.hog. P. F. Mahan . . . . . . . . . . . . . . . . . . . . .  617.gB2 
Price 10 cents prepaid by mail. For otber numerous �cale. comput1ng, F . .  J. J:GnglE;n .. . . . . . . . . . . . . . . . . . . . . 617,72? 
valuable articles on tbissubject we refer you to pa�re 21 \ '- cale . computl�g, C. R. MorrIs . . . . . . . . . . . . . . . . . . . . . .  617,903 
of our new 1897 'Supplement Catalogue sent free to any Scounng machIne. W. A. Cowles .. . . . . . . . . . . . . . . .  , . .  617.720 
address. MUNN & co., 361 Broadway 'New York. . ������: ����da������ent. wheeled, A. Titus 617,914 
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s
ceniriiugai 'force: appa-' 

618.026 
ratm for. C .  Skinner . . . . . . . . . . . . . . . . . . . . . .  617.864. 617.865 

Separator. See Cellulose separator. 
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Sakj
aJ:t�bYe: ' C: ·S� 611.751 

Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.012 
��:��e��;i�\?e�e�o���

r
J .
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S·. ·Hoe·rne·r:. : : : : : : : : : :  �U:� 

Shears. A. J. Krank. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  617.964 
�g;J!��e������

c
�i�ptt�g

al�bOi 'iioie�' 'i� ' water: 617,965 
tight compartments of. Maurice &; Cl>Ioplet .. . .  617.902 

«()antinued on J)(IQ& 63) 

M I C ROTOM E .  A n instrument for cutting­
min ute sections down to the 
ten-thousandth of an inch 
Cuts clean, quiek and auto­
maticaBy by the touch of a 
lever. In use tbrougbout 
th e world. Manufactured by 

JOSEPH Z E NTMAYER. 
2 1 1  So.  1 1 t h  51., Phila., Pa. 

and Repairing. 

This new schedule of fees will go into effect on 
February 1, 1899. 

For particulars in regard to foreign patents. to­

gether with a statement of our reduced fees, see 
our Handbook on Foreign Patent Practice, sent 

free on a pplica tion. Address 

M U N N  & CO. , 36 1 Broadway, New York. 

})o you Want H igner pay ? �-IIIIIIIIII •• 
You can earn it by making yourself worth more. We will make you wortb more and belp you to a better 

PQsition if you will devote some of your spare time at home to sitldy. ('ourses by mail in Electrical, 
111echanical. Civil nnd Mining Env;ineel'ing; Mechanical Drawin� and Machine Design; 
Architecture, etc. {�ost nBxt to rothlng. Best Text Books Free. Write for free illustrated 100-pqge S. A. 
Circular, sample pages of text books, drawmg plate and booklet of letters from students an overthe world. 

THE UNITED CORRESPONDENCE SCHOOLS. 1 56 FIFTH AVENUE. NEW YORK. 

© 1899 SCIENTIFIC AMERICAN. INC. 



JANUARY 28, 1899.] J titutifit �mttitau. 
F<mnaea by Mat"ew Carey, 1785. 

H ENRY C A R E Y  BAIRD & CO. 
I N DUST R I A L  PUBLISHERS. BOOKSELLERS &. I M PORTERS 

8 1 0  Walnut St., Philadelphia, Pa . •  U .  S. A. 

Sign, metal, G. H. TieiJen . . . . . . . . . . . . . . . . . . . . . . . . . .  618,019 \ CAN I BECOME AN ELECTRICAL ENGINEER ? �:��:n�N: ���
t
h�� �f a�g

l
�rg��lratus' 'for: 'R:: F: b'17,853 . , . • Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.R56 

���\e ����;,�?��:r��?r'� ��I;['h�id���C��·tiirie·d: 611.900 ' 
For our Free, bandsomely illustrated book entitled " C a  n I Become an Electrical Englneer1" 

A. oM. Wood .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.792 
Slate picker. A. H. Roberts . .  . . . . . . . . . . . . . . . . . . . . . .  Im,81D 
Sled. self propelling traction, J. C. & N. B. Peter-

son .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.905 
Sluice. water switch, C. A. Dorrestein . . . . . . . . . . . . _ ti17.1J27 

Address THE ELECTRICAL ENGINEER INSTITUTE or CORRESPONDENCE INSTRUCTION, DeDt. A. 
(Conducted under the auspices of •. '11HE ELECTRICA.L ENGINEER" ), 

I:]r Our New and Enlarged Catalogue oj PracUcal and 
Scie .. tij/c Boo/c..., 92 pages, 8vo, a New Catalogue oj Books on 
Stea·m, the Steam Engine, etc., and our other Catalogues, 
the whole. covering ever·y branch of Science applied to the 
Arts, sent jree and jree oj postage to any one in any part oj 
thr. world who wiU furnish us 1vith his address. ��g�� ������:�� !.��':.���u;:·{l:N.��rn�: : : : : : : :  �l�;gM Endorsed by Every Prominent Electrical �:nglne�r. 1 20- 1 22 Liberty street, N ew York, U .  S. A, 

The Most Reliable General Telepbone 
Anparatu8 Manufacturers in tbe World. 
THE VICTOR EXPRESS 

METAI.LIC SWITCHBOARD 
Contains many points of merit longsought 
�ll \�e 
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wirinS!'. Fewness, strength sud simpllclty 
Of partM. Compactness, eBse aud rapidity 
of operation, durability and economy of 
maintenance. The Ideal Metallic Circuit 
�f:.��\ll aa�

acfti�lf
o
lr���g�k

re;�nllot�o��� 
cbang:e ot' wiring Send for our 99 catalo�. 

166 to 1 741,��t1:i
�W�t,!,'iI§fr

b
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Buy Telephones 
THAT A il E  G O O D-·NOT . .  C H E A P  T H I N G S . "  

The difference in cost is" little. We guarantee 
our apparatus and guarantee our eustomers 
agaiust loss by patent Buits. Om' guaran· 

te� and iUBtrUioents are botb good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

2 5 0·2 5 4  South Clinton St . .  Chicago. 
Laruest 1lI anujad'Urers of Teleplwnes 
eXClusively in the Unite.d States. 

H A m erican-H u n n i n gs " 
T E L E P H O N E S .  

Transmitters, Magneto Bells and Tele­
phone Switchboards. Over 200, 000 of 
our telephones in succeEsful operation. 
Used by War and loIavy De![;artmen ts. In 

WlIIIIIIJIIIIl' �{nd:l�i\te �:�et�lll�tgirct1t, ��:i't1:r:�!��� 
telephones to be used on one line. ;-TSend 
far cataloque "S. A." 

A M ERICAN EL ECTRIC T E L E P H O N E  CO.,  
1 7 3  South Canal St., Chicago, I I I .  

Snow plow. H .  Herran . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . tn7,83U 
Sodafountaill draugbt tube, H. L. Willard ... . . . . .  617.700 
Sota, bed, A. Martenson . .  . . . . . . . . . . . . . . . . . . . . . . . .  , 617.754 
Spectacle case holder, A. S. Kirby . . . . . . . . . . . . . . . . . .  61'7.�J62 
Sprayer, �;. J. youn� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61'7,8-17 
Spraying apparatus, J. 111. Stukes . . . . . . . . . . . . . . . . . . . 61",822 
Stacker, pneumatic straw, It'. itoberts .. . . . . . . . . . . . . 617.939 
Stalk rake, W. L. Wbiteley .. . . . . . . . . . . . . . . . . . . . . . . . . 617.843 
Stamp. dry ore, M. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,824 
Steam engine, J. 1. 'l'hornycroft . . . . . . . . . . . . . . . . . . . .  617,889 
Htopper. See Bottle stopper. 
Stopple, vessel, W. R. Macint.osh . . . . . . . . . . . . . . . . . . .  617,967 
Stove, E. �'ales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.727 
Stove, folding, W. G. ROllers . . . . . . . . . . . . . . . . . . . . . . . .  618,014 
Stove. hot blast, J. Kennedy . . . . . . . . . . . . . . . . . . . . . . . .  ti17.�3U 
Stove, oil, W. H. Wilder .. . . . . . . . . . . . . . . . . . . . .  617,977, 618.U2U 
Stove, oil, Wilder & StinsOH . . . . . . . . . . . . . . . . . . . . . . . . .  617,m6 
Suspenders, E. Denis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,926 
Switch. E!ee Blectric switch. 
Tank. See Giass tank. 
'l'ank, J. H. Franklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,857 
freeth, floss holder for cleaniug, W. J. La Varre 618,009 
Telautograpb, G. S, '!'iJrany . . . . . . . . . . . . . . . 617,81JO to 617,892 
Telephone lines, connection countin£ mechan. 

ism for, C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.839 
Te]epbone Hnes, lock out mecbanism for party. 

C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.840 
Tension device. R. L. Cleveland. c . . . . . . . . . . . . . . . . . . 618,(lO3 
Thill coupling. L. Prideaux . . . . . . . . . . . . . . . . . . 617,767. 617,768 
jt��:g,
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Threshold, door, W. D. Roeder . . . . . . . . . . . . . . . . . . . . .  618,013 
'l'ire repair tool , bicycle. C. E. Kelly . . . . . . . . . . . . . . . 617,810 
'l'ires. coin controlled air pump for bicycle, C. J. 

Law . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,811 
Tongue, wagon. S. M. liarrls . . . . . . . . . . . . . . . . .  " . .  " .  617,808 
Truck for cars. etc., L. C. Cummings . . . . . . . . . . . . . . .  618.028 
Tube fluting, corru�ating. or grooving macbine, 

H. Norris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.763 
Typewriter. W. G. Babcock . . . . . . . . . . . . . . . . . . . . . . . . . .  b'l7.798 
'l'ypewriter carbon bolder. M. J. Sunderlin . . . . . . . .  617.�41 
'l'ypewrit.ing machine. H. H. Steele . . . . . . . . . . . . . . . . 617.887 
Universal joint for shaftillS!'. etc.. A. Vanderbeek 617,81j9 
Upholstery pin. W. J. Kelly . . . . . . . . . . . . . . . . . . . . . . . . .  617.988 
Vanner, C. L. Carman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,�J53 Vehicle, dumping, T. Hill . .  . . . . . . . . . . . . . . . . . . . . . . . . .  618,007 
Vehicle gearing, motor, 1.1. B. Smyser . . . . . . . . . . . . .  617,819 
Vehicle, motor, De Dion & Bouton . . . . . . . . . . • . . . . .  617.!JR4 
Vebicle running �ear, L. L. Nictlols . . . . . . . . . . . . . . . .  617,935 
Velocipede. snow or ice, V. Johnson . . . . . . . . . . . . . . .  fil8.O:r, 
Vessel closure, A. Braverman . . . . . . . . . . . . . . . . . . . . . . 61�·.919 
Voting machine. O. A. Gatrell . . . . . . . . . . . . . . . . . . . . . 617.7:14 
"Vag-on, dumping, J. '1'. Richardson . . . . . . . . . . . . . . . .  jj]7,99 I 
Washboard. self soaping, A. J. Williams . . . . . . . . . .  617,791 
Wash boiler cover, }lj. O. Lu1lt . . . . . . . . . . . . . . . . . . . . . . .  617,H66 
Washing machine, W. E. Browll . . . . . . . . . . . . . . . . . . .  617,850 
Water closet seat, E. F. ChaJree . . . . . . . . . . . . . . . . . . . .  617,875 

Th RALSTON STI LL 
Water elevator, H. Iioom .. . . . . . . . . . . . . . . . . . . . . . . . . .  617,910 

e Water meter, G. B. Bassett .. . . . . . . . . . . . . . . . . . . . . . . . .  617.946 

pI�ced upon yourki�chen ran�e �:fl
e
�;fll���C�·a�;;;i*e,�.nn:\Va:r·d : : : : : : : : : : : : : · : : :  �N:�5l WIll supply the famIly Itberally I Welt attaclimg macbine. Coupal & Gordon . . . . . . . .  618,027 

M���pa8�ilciit1h
S�\l1i� w���� Wh;}1eel�

ee Bicycle wbeel. Bicycle sprocket 
struction. Largest guar- Wind wheels, automatic regulator for E. G. antee3 caPc'tcltYh H'lbest Harris .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . ' . . . . . . . .  617.877 :i'ti��. ¥nd��e3 by 1�1: "?

i
��J�m�������.��· . .  ��������� . .  ���.���?��: . .  �'. 617,794 st,OD Health Club. " I t  Wire handle forming machine. U. D. Alexander 617.704 tlend postal for booklet B to WIres, ancbor for overhead. J. G. Buehler . . . . . . . .  617,804 

The A. R. BAILEY MFG CO. �gg�e�
e
���:��t;�b�Ta/�: �e

X��i.ler: : : : : : : : : :  �H:� 54 Maiden Lane, N, Y. Wrench. See Nut wrench. Screw wrencb. 

Simple Lessons in the Use of 

Ifte Sveed-I.atne. 
By COMPTON and D E  GROODT. 

12mo. vi+ 134 pages. 100 figures. Cloth, $ 1.50. 

JOHN WILEY & SONS, 
53 E. loth Street, New York City. 

U'"'''''',,",.lOn will eJiminate 
ic and tnoJ·IlA.ntc hnpuJi­
An ordinar-y cook stove is 

all you need with 

THE SANITARY STILL 
to give yon plenty of pure, spark­
ling water,. rerated with steril­
ized air. Free booklet. OUT$10.00 
STILL bas twice the capacity 
of others. Write at once for 
particulars. 

CUPRIGRAPH CO .. 318 No. Green Street, C hicagG 

THE CELEBRATED 

GRARGER BOOT 
The very best heavy boot that can bemade, 
the product of fifty years of boot making 
�
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(lak·tanned sole. Suitable for Prospectors 
and �naineers. Circularsjru. 
M. A. SMITH & SON, Boot Makers 
for all uses, Dress, Riding and Hunting, 
26 & 27 North 1 3th St., Philadelphia. 

ACETYLENE GAS AND CARBIDE OF 
Calciutn.-All about the new Illumlnant. its qualities, 
����i��t�r

�:�f�lem
o
JJ

i
�rt';�f.
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���sf;,

o
�I���l:���f:B of articles. givin� in complete form tbe particulars of tbis subject. Details of furnaces for makinS". thp. carb1<1e, �a..� generators, gasometers. burners, etc. Contained in 

1 ���;lfWIl7'��rwt'��
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T
i ofa�' 1 ���: 

1 11 : 1 !'i ,  1 0 :l�,  1 11:;,. 1 H64, 1 07 1 ,  1 072, 1 08�, 
l ORa, 1 081. 1 0 8 ' . 1 0"'6, 1 1 04, 1 1'l4. 1 1 :J'.!,  
1 1  �9 and 11 :) 0 .  Price 1 0  cents eacb, by mall, from 
this office. and all newsdealers. 

�T [LESCO P E�,o r c R  
C ATA LO G U E  

W. & D. M O  G ( Y. Y B AY O N N E  C I T Y N 

Wrench, F. (1'. Verharen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,998 
Writing and drawing instrument. combined. B. 

F. Downs . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.897 

D ESIGNS. 

TRADE MARKS. 
Binding, skirt, Strauss, Sacbs & Comaany . . . . . . . . . .  32.377 
Boots and sboes, ladies', Badger State Shoe Com· 
Cole���: W'uld '&: Co;.opai-1Y:: . ...

. ':. '. '. ': ..... : .. ':. ':. '. '.:. ':.'. ��:� 
Cosmet!cs. salves, ointments. and unguents. At-
Dai��

n
��O���r���e��a��t��lmed: 'N'ew ' Yt)rk' eoil� 32,397 

densed Milk Com pany . . . . . . . . . . . . . . . . . . . . . . . . .  
'
" 32.384 Extracts, certain named, E. Rosedale . . . . . . . . . . . . . .  32,387 Foods, desiccated .preserved, M ecredy Manufac-turing Syndicate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,385 Gas llgbting burners, incandescent, De Lery 

Glo�:;�}eii\�:'����\ioisie'&' Com'pan:i: : : : : : : . : : : : : :  �:i� Hat bands, mourning', Burt & Harris . . . . . . . . . . . . . .  32.378 
��ft��C81�yC���d !i:t�aJl���': Horli;;k : : : : : : : : : : : : : :  g:��� Medicme for neurotic diseases, C. W. Parrish . . . . .  32.393 Med!c�ne for purifying the blood, H. H. Gwinn .. . .  32,3!:J5 Me

�g���Cal
c
�����n 

n
.���.� . .  �����������: . .  ����.� 32.394 Nutritive compound, �. W. R. Eschmann . . . . . . . . . .  32,3&�l Oils. petroleum, Pennsylvania and Delaware Oil 

PIO����daie'ir' p'arts: Gal'e 'Manuiact�'riiig' 'QjIi1� 32,390 
Ra7��

n
it.j.O·ps: ·leatil';.: R: '0'. 'B'e�wick &, ·t\;riij,anj;.: ��;� Remedy for certR,in named diseases. G. E. Hunt . .  Zl2,392 Rubber g-loves. seamless, 1to1l11er Rubber Manu-facturil:l� Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,379 

Salves, ointments, and lotiOns. H. K. Clark . . . . . . . . 32.a98 
Spices. certain named. E. Rosedale . . . . . . . . . . . . . . . . . 32.:-*:Ifi 
1'obacco pipes, Vutllard & St.rauss . . . . . . . . . . . . . . . . . . 32.400 
Tootb powder receptacle, 1'. Hollis .. . . . . . . . . . . . . . . . .  :��)99 
Veterinary use, salves and ointments for, Hu-

mane Remedy Company . . . . . . . . . . . . . . . . . . . . . . . . . .  32,396 

LABELS. 
.. Emperor," fOT'fiour bags, W. J. Buttfield .. - '  . . . .  6,779 
" Mtcajab's Medicated Uterine Wafers," for cer-

tain nnmed disea�es, Micajab & Company . . . . . . .  6,781 
.. Sour Milk Baking Powder," for baking powder, 

Hulman & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,780 

A prin ted COpy of the speCification and drawing of 
any patent in th e for�otng list. Or any patent in print 
issue<1 �inoo 1868 . will be fUrnisbed from this offiee for 
10 cents. in orderinfi! please state the name anlt number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a lar�e number of copies are deSired at one time. 

Canadian 'Patents may now be obtflined by tbe in­
ventors for any of the inventions named in the fore· 
going- lif't, provided they are simple. at a cost of $400 each. 
if complicated tbe cost will be a little more. For full 
Instructions address Munn & Co., 361 Broadway, New York. Other forelp patent.e IIlal aIao be ohtalned. 

COJlllnlssio n  

N E W  EAS"I' RI VER BRIDGE. 
City of Ne"" York. 

Notice to Contractol's. 

$21 earned per week. Send 10 stamps for 3 trial les­sons. Cataract Electric School, Butl'alo, N. Y. 

-- I CE MACHINES, Corliss Engines Brewers' 
For the Information of intending bidders on tbe Steel and Bottlers' lUacbinery. 'l'HE VIL'l'ER 

Towers and End Spans of the New East River Brld(le. M�'G. CO., b"99 Clinton Street, lI11lwaukee, Wis . 
the Commission of the New East River Bridge .tate as I[ Elect 'c I and Mecbanlcal M d I W k follows : As £Gon as tbe money necessary for hucb con- rI a Fine MaChinery. 0 e or . 
structlon is appropriated. advertisements ",ill be issued. ' Ill. E. SANGER, 62 Cortlandt St., New York. 

and, as the time for opening- bids will be fixed at. t.be 
earliest pos�itlle date thereafter, intending bidders can 
now apply to tbe Cbief Engineer. at bis office, 84 Broad­
way, in tbe BorouJi!b of Brooklyn, City of New \'ork, for 
plans, speciflcaLions, form of contract, and all neces­
sary information, in ortier tbat tbey may have ample 
time to prepare tbeir estimates. By order of tbe Com­
mission of tbe New East River Bridge. 

SMIT H E. LANE. 
Commissioner and Secretary. 

Chambers Street, Borougb of Manhattan, Jan. 5, 1899. 

YOU CAN MAKE. $ I OO.AWEtK � OWN YOUR OWN SHOW, COMPLETE. OUTrlT-$ IOO. 
LIFE M O TI ON FIL.M:'; & MACHINE- S .  

GREAT PASSION PLAY &. 'j00 OTHER 5 U B J E C T 5  t L L U !:! T Fl.  GAT_L.. O c. U e:.. 5 r R � E.. S . L UBIN,LARG£ST MFR. PHILAD£LPHIA P A 

Manufactory Established 1761. 
LEAD PENCILS, COLO&!'lD PENCILS, tlLATE 
PENCILS, WRITING SLATES. S'l'EIilL PIlJNS, GOLD' 
PENS, INKS, PENC'IL CASES IN SILVER AND IN 
GOLD, S'rA'I'lONERS' RUBBER GUUDS, ltULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street,  New York, N.  Y. 

Manufactory Establisbed 1761. 
Hawkins' � Aid s "  to Engineer's 
Examinations with q ue s t io n s  
and answers, i\1,;;x7�, leather, Il'lIt 
ed�es. gold tities. Contains all 
information needed to obtain an 
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Interested part�;;'
I;�'�;;i;"�;;�'f�:;;�� I entirely effective Dust Guard and Oil etainer for bear­ings. lJrawing6, etc., and opinions of authorities on ap .. plication. Carl Gunderson. 229 4th St., N. E., Minne .. apolis, MinD. 

TURBINES Ii'il'" Send for Catalogue "M." 
JAS.  LEFFI;L & CO 

SpringfieltI, OhiO, U. S. l.. 

F' I L M S  &. M A C H I N E S F O R  A N T r....1 AT E D  Fl' H O T O G R A P H S  1" .. VV I L � ARD 195  1.. E. )(' I i\,G"' O '\l AV E  B G. Q O K  L V :>.o  � v 

WH O  �.tJ'uIc��::!rYsm'�H�i�e �U!l �:: 
timates freight free to Bremen requested. SampJes de­
Sired. lI'IEDI,ER & RINDLIMAts'N, Krona('h, Bavaria. 

A Well Kno",,-n FtrnJ in Russian Poland desires to 
represent business houses, preferably dealers in Sewing 
Macbines and similar branches. \,yould also undertake 
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care of RUDOLll' MOSSE. Hamburg, Germany. 

1��ta'tt«�I� I TYPE. W H EELS. tAODELS J....[XPERIMENTAL WORK.SMAU.MACHINER'( 
_NOVElTJE5 e. E.TC. N�W 10 8TE"C1L WORKS lao NASSAU 8! N.Y .. 

TALKING ltIACHINES A SPECIALTY. 

I � "'M [ItLanterns Wanted �"DEI8MW 
I t  HARBACH & CO., 809 FObert St., Phil •• , 1' .. 

GAS ��Q GASOLINE ENGINES 
WAT E.R MOTOR.5 

BACKU� WAHR MOTOR CO. N�WARK N J.  U 5 A 

$3 0 S Bendusyourad_ 
and we will showyou . a ay ure ::r.,";.l�':I�k:!�d�� 

furnish the work and teach you free i you work in the locality wht"re you live. Send liS your address and we will 
expla.in the business fully ; remember we guaranteeaclearprofi' 
of 83 for every day's work; absolntely flnre; write at once. 
ROYAL IU.IIUF.t.CTURING CO. IIox 213.- DETROIT, Illes. 

TIME RECORDER 
The Rochester Card System 
�:;""Bf ��;d�

e
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d
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AMER., Dec, 2(. 1898. 

WIL LARD & FR ICK MANUFACTU RING CO. ROCHESTER, N. Y. 

O 
DID YOU EVER COllECT STAMPS?­

!�ll
er� t�g�C��I:'Wlu:ti,.�r;tol����h �� i� lb��i an� 00 ditferentstamps from Cuba, Phil. lsi . •  

Porto Rico, etc.,and our 8 ·page list. etc 'Vo Buy Old Stamp@. StaodardStamp Cu.,St.Luuu,)lo 

50 Y E A R S '  
EX P E R I E N C E  

Anyone sending- a sketcb and description may 
Quickly ascertain OUI' opinion free wbether an 
invention is proba.bly patentable. Communica· 
tions strictly contldential. Handbook on Patents 
sent free. Oldest a/iZency for securing patents. 

Patents taken through MUlill & Co. receive 
special noUce, without charge, in tbe 

Sci�ntific Jlm�rican. 
A handsomely illustrated weekly. Lar�est cir­
culation of any scientifi

C 
journal. Terms, 13 a 

year ; four months, $1. Sold by all newsdealers. 

MUNN & CO , 3 6 1 Broadway. New York 
Brancb Office. 625 F St., Washington, D. C. 

� 
Th Wood . n A taultless 

e hatching 
macbine 

for 50 eggs. 

H Price $7. Heat and mols­
reg'ulatlon and ven­

I e tilatlon, absolu:;. 

per­
fect. 
A 

book 
about 

' .. ' . . Wooden 
the 1 

Ren, and . 
one about 

the Excelsior Incubator, will be sent �fre8 to any one naming this paper. 

G EO. H. STA H L, Q U I N CY, I LL . 
� 

Light 
any building 
anywhere 
better and 
50% cheaper. 
Perfectly 
Safe and 
Automatic. 

T H E  CYP H E R S  Incubator and Brooder 
The Only Pract ical System 0 1  I ncubation. 

�oisture Self-Supplied and Regulation Ab­
solute. Produces Strong, Healtby Stock. 

GOES FR1i1TGHT PREP AI]). 
Selld 10c . jor .fully JU,u8t,rllted Catalogue to the 

CYPHERS INCUBATOR CO. 
BOlt �, Waylaud. N. Y. 

ACETYLENE is the coming light 
-suitable for any building any­
where. Cheaper by 50 per cent.. 
better and cooler-it does not vitiat � 
the atmosphere. Criterion Genera­
tors possess many points of �xcel­
encc over an others ; are more eco­

nomical in operation, avoiding waste. 
Generators of any capacity. Search 
Lights. For particu1ars address 

J. B. Colt &: Co., Dept. "N," 
3. 5 and 7 West 29th St., New York; 
189 Lasalle St., Chicago, III. ; 131 
Post S!., San Francisco, Cal. Clos­
ing-out Sale Stereopticons I Focusing 
Arc.-Lamps, etc.,  a t half -price. 

All goods sold by us are fully guaranteed. 

© 1899 SCIENllFIC AMERICAN, INC. 
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