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Jlfto�ertis em ents. TO INVENTORS. 

ORDINARY RATES. 

end of a magnetic needle which is toward the sonth, 
when at rest, is of the same kind as that of the north 
pole of the earth. But when we speak of the north pole 
of a magnetic needle, we do not refer at all to the kind 
of magnetism which it contains. We call that pole the 
north pole which poin1<l to the n<:lfth and which con­
�eqn'T!tly direct. a traveler on his way. If any one 
chooses, he may use the south pole of the needle just 
ns easily as the north to steer by. There is no law to 
prevent. The Chinese do it. 

Inside Page, each insertion� - '75 cents a line 
Back Page. each insertion, - - $1.00 a line 

CT For some classes of Advertisements, Special and 
Higher rates are required. 

7,000 Guns in Stock 
WE SELL GUNS of every reputable 
American and foreign make, and 
givew holesale pricesto everybody. 
We carry in stock 

The above are charges per agate line-about eight 
words per line. This notice shows the width of the l ine. 
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Fishing Tackle and Sporting Goods 
amounting to a quarter of a million 
dollars. We can please the fancyof 
millionaires, or meet the demands 
of the poorest sportsman and an­
gler. Write for prices, or ask us to 
send you our Sporting Goods Cat­
alogue. We load and sell over 

ment, as the letter press. Advertisements must be 
(7482) W. A. G. writes: In your num­

ber of May 28 you gave a description of the" Vizcaya" 
of the Spanish fleet, and on page 345 I note the following: 

" They stand high out of the water, they have abundance 
of berthing space between decks, and they are credited 
with a coal supply of 1,200 tons, or enough to carry them 
for 10.000 miles at a 10 knot speed." Am I imposin" too 
much on you to ask whether this statement is correct, as 
during the course of a conversation here a statement was 
made that the" Vizcaya "could not cross the Atlantic 
from Spain to Havana and have two days' coaling left in 
her bunkers. Based on your statement, it was asserted 
that she had coal capacity enough to cross from Spain to 
Cuba and back. As I am in the position to prove that 
the boat could not ba ve two days' steaming of coal left 
in her bunke .. , I would be pleased to know whether you 
can give me the correct information. I understand that 
a United States naval officer is the authority for the 
statement that there would be no coal left to talk of 
on her arrival here from Europe. I believe Mr. Charles 
Cramp, of Charles Cramp & Son, Philadelphia, in a 
newspaper interview also substantiated this statement. 
This, however, I cannot get confirmed. A. There is no 
point regarding war ships about which there is 80 much 
uncertainty as their coal capacity and steaming radius. 
The" Vizcaya "is officially rated as caITying 1.200 tons of 
coal. At an economical cruising speed, this should caITY 
her from Spain to Cuba and back without recoaling, sup­
posing that her bottom is clean, engines and boilers in 
good condition, that the coal is of good quality and the 
firemen understand economical coaling, and that tbe 
auxiliary engines do not eat too heaVIly into the supply. 
In almost every one of these particulars the Spanish 
ships were faulty. As a rule the official steaming radius 
of warships may be reduced one-third. They rarely ac­
complish in practice what they do on triaL 
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INVENTIONS 

St root power ar * Screw,,,. 

Lathes Au'i��!!i�g 
Cross feed 

9 and f1-inch Swing. 
New and Original Features 

Send for Catalogue B. 
Seneca Falls Mfg. Company, 
695 Wat�rSt.,Seneca FaIls,N. Y-----

INDEX OF 
For which Letters Patent of the 

United States were Granted 

AUGUST 23, 1898, 

A N D  E A C H B EA R I N G T HAT D AT ll. 

1,000,000 Hand Loaded Shells a Year 
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e
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We have 

The largest Gun Repair Shop in America 
We make guns, re-bore, re-stock, 
repair-in fact, alter a gun to suit 
the owner, and guarantee satisfac­
tion. Write for prices. 

MONTGOMERY WARD & CO. 
AMERICAN P ATENT�. - AN INTER-

LSee note at end of list about copies of these patents.1 Originators of Ilito 120 Michigan Ave. 
the Catalogue Business cor. Madison St.,Chicago 

(7483) H. W. S. writes: I would be 
much obliged if you would an.wer these questions: 1. 
Is it possible to put the Fletcher breech mechanism and 
mount on the l3-inch rifles nowin use, without very much 
expense and trouble? A. Replying to your questions of 
Augus t 1: The Fletcher mechanism is already in use on 
the 13-inch naval gnns. 2. How long wonld it take to 
make 13 -inch Brown wire wonnd gnns for the navy? 
Wonld the recoil of four of these be too great for our 
battleships designed to carry the 13-inch gnn now in nse? 
A. The lO-inch Brown wire gnn is more powerful than the 
present 13-inch navy gun. With proper plant one could 
be made within twelve months. The recoil would not 
hurt the ship. 3. What is the cost of a book or annual 
giving a list of the best modern ships and fairly good de­
scriptions of the chief types in the leading navies of the 
world, and where can this list be obtained? Does the 
uNaval Annual," which was mentioned by The Engineer 
in its reply to the SCIENTIFIC AMERICAN's article on our 
use of S. F. guns? A. We supply BraBsey's" Naval 
Annual. " Cost $5. 

(7484) W. P. asks: Please let me know 
the name of the acid and how it is prepared that is 
used in detecting positive or negative poles in any source 
of electricity from battery up to 5 '0 volts, also what 
number platinum wire should be used as leads. I want 
something that can be sealed and caITied in the pocket. 
A. A solution of potassium iodide in glycerine will serve 
us a polarity indicator. The size of wire leading into 
the solution is not of any importance. A simple polarity 
indicator may be made by dissolving some potassium 
iodide in water; add a little starch, and boil. Into this 
dip blotting paper or auy other paper which will absorb 
the liquid. When dry, cut the paper into small strips 
� inch by 1 inch. For use moisten a piece, and apply 
the ends of the wires to it a short distance apart. The 
pole which is positive will discolor the paper. FeITo­
cyanide of potash may be used in the same way. So also 
may phenol phthalein. With these no starch need be 
used. 

NEW BOOKS, ETC. 
DAS W ASSERWESEN DER NIEDERLAND­

ISCHEN PROVINZ ZEELAND. B y 
Friedrich Muller Berlin: Wilhelm 
Ernst u. Sohn. 1898. Royal octavo. 
Pp. xxvi,612. 121 engravings and 10 
maps. Paper $9.50. 

The province of Zeeland, in Holland, perhaps more than 
any other stretch of coast along the North Sea, owes its 
preservation largely to the dikes and bnlwarks bwlt by 
th� sturdy citizens of Holland. The incessant vigilance 
and labor which were naturally the outcome of this con­
stant struggle have led to a close study of Holland's 
waters. In order to prove how important this study is, 
HeIT Miiller has written a most comprehensive work 
based npon researches made in the archives of the 
country and upon extensive geological, hydrographic, 
historical, and economical investigations. Of the three 
dIvisions of the work, the firs� treats of the formation of 
the land and the geological development of the water­
ways. In thlS connection lt is of particular interest to 
follow by means of the accompanying atlas the constant 
changes III the land and the struggies of the stanch Dutch­
men agalllst the encroaching waters. In the second di­
vision of the work we find an excellent account of diKe 
building and a description of particular portions of tbe 
sea coast with their bulwarks and protective strnctures. 
The thIrd and must extenElVe division is devoted to legal 
and economic considerations, and deals primarily with 
the laws which have been passed to defend Holland from 
her implacable enemy, the sea. As a conclusion to bis 
work the author has given a most complete bibliography 
of thp works that he bas consulted. The book will no 
doubt be welcomer! not only by engineers, but by many 
a student of history, for in the historical portions of his 
work the author has incorporated matter which cannot 
be found in any other book. 

esting and valuable 'table sbo'\';ingthe number of patents 
granted for the variou� subjects upon Which petitions 
have been om the begillUin/I down to December 
31. 18.fl4.. cd in SClE:S-TIIHC AJ\IERICAN 8Up-
PLEMY-NT, 002.. Price 10 cents. �ro be had at 
this office and fro m all newsdealer •• 

SAVE�YOUR FUEL 
By using our (stove pipe) RADIATOR 

With its 120 Cross Tubes, 
ONE stove or furnace does the work of 

TWO. Drop postal tor proofs from 
prominent men. 

TO INTRODUCE OUR RADIATOR, 
where we have no active agent we 
will sell at wholesale price. Write at 
once. 

ROCHESTER RADIATOR COMPANY, 
S� Furnace St., ROCHESTER, N. Y. 

BARN ES'-----

UPRIGHT DRILLS 

W, F, & JOHN BARNES CO. 

1999 Street, ROCKFORD. ILL. 
.......... ����� ............ . 
: �- 6 in. MICROMETER: 

Air separator. G. S. Emerick . . . .. ... . . . . ...... ... .. . 609.537 
11f�;nOf &�� ��1t�la:;N�[: 'and producing it. A. J. 

Rossi.. .. . . .. . . .. . . .. . . .. . . ... . .. .. . . . . .. . ... . .. . . .  609.466 
Alloys of titanium. manufacturing, A. J. Rossi .. 609,467 
Amalgamator, N. P. Nelson ............. . ........... 609.624 
Animal trap, automatic self setting, J. J. Shel-

ton ..... . . .. ... . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  609,561 
Ankle brace, J. W. & J. H �·rericb .... ... . ......... 609,538 
Autographic register. O. C. Reeves ................. 609,465 
Automatic locking switch, W. H. Jackson .. ....... 609,436 
Axle lubricator, H. J. Faust ......................... 009,423 
Back pedaling brake. G. Beekman ... . . . . . . . . . . . . .. .  !)OH'{;'-;l 
Bag holder, M. E. Perkins .... ........ .. . . .... ....... 609.589 
Bandage, Burger & Lutz .................. ........ ... 609, 49 7 
Bearing. antifriction, W. C. Baker ... . . . . . . . . . . . . . . .  609,648 
Bearing, ball, 1. Faunce . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  609.503 
Bearing, ball, A. G. Hitcbcock ......... .... ......... 609, f>74 
Bearing, balJ, C. Slmtb ............................... 609,463 
Bearing. roller .. M. C. P. Thierry . . . . . . . . . .. . . . .. .. . .  609,526 
Bed slat stay, M. Richardson ........................ 609, 703 
���� ���� �lrp�11��i���B��l�rs�aciier::::::::: ��:�� 
Bicycle, R. P. Ambler •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  609,722 
Bicycle, M. T. Campbell ............................. 609.49 8 
Bicycle, C. R. Harris .. ........ . . .. . ........... ....... 609.581 
Bicycle, W. J. Tanner ................................ 609,6.34 
Bicycle brake, E. W. Hanes ...... ................... f,09. 742 
Bicycle brake, W. Wollshlaeger .................... 609,647 
Bicycle clothing protector. C. M. Handover ....... 609.508 
Bicycle gearing. chainless. B. E. Slusser .. . . . . . . .. .  609,471 
Bicycle gearing, multiple, M. A. Dibble ... . . . . . . . . .  609, 664 
Bicycle saddle, H. G. Glover ......... .. ............. 609,616 
Bicycle safety device, G. Beekman .. . . . . . . .. . . . . . . .  609,652 
Bicycle supporting attachment, A. '11, Fenner .... 6()9,504 
Bicycle wheel. G. Hayes . .. . . .. . . . . . . . . . . . . . . . . . . . . . .  609,542 
�l�cr!'i:'d ra�i�tgr§�sKersiiaw:::::::::::::::::::: 38�:t� 
Boat launching device. A. Cappellini . ............. 609.532 
Boiler cleaner. Andrews & Johnson ............. ... 609,400 
Boiler furnaoe. E. Docteur . ...... .... . . . . . . . . .  " ..... 609.613 
Bootjack, Youngberg & Nord . . .. . . . . . . . . . . . . . . . . . . .  609,603 
Boot or shoe work trimming machine. B. F. 

Mayo .. . . . . . . . . . . . .. .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  609,519 
Boring machine. dowel hole. J. Yerkes.. . ........ 609. 567 
Bottle nipple, nursing, Coulbourn & Lankford ... 609,415 
Bottle, non-refillable, H. G. Dodds ................. 609,736 
Bottle. non-refillable. G. Giordano ................. 609. 507 
Bottle, non-refillable, S. S. Whitaker ..... ......... 609,716 
Box blanks. machine for step mitering and print-

ing, �'. P. Rosback ................................ 609, 630 
Brace . See Ankle brace. Bit brace . 
Brake. See Back peda ling brake. Bicyc le brake. 

Car brake. Fluid pressure automatic brake. 

MENTION THIS PUBLICATION WHEN WRITING 

An Elgin Watch 
owes its perfection in time telling to 

the pains-taking care exercised in the pro­
duction of every part, and to its accurate 
adjustment before it leaves the factory. 

Full Ruby Jeweled Elgins 
have genuine ruby bearings, which with 
their specially hardened pivotal points 
render them as near wear-proof as 
m echanism can be made-they will last a 
genera tion. 

High grade, but not high price. 
Sent Free, our handsome illustrated. book· 

let about watches. 

Elgin 

An EICIn Watch always has 
the word "E1e1n" engraved on 
the works-fully guaranteed. 

National Watch Co" Elgin, Ill. 

• � will measure by tbous- • 
• andtbs round work to • 
• 4Hi in. and fiat work. Il�:�� �ti'��oJ:;rJJ,i�:I::;eciiaiiism; ·ii.·Q: ·it·utan:: �ol�2� Physical and School Apparatus 

Bread raiser. A. Hough... . . . . . . . .  .. .. .. . .. ..... . .  . .  609.546 
• to 6 in. Weighs 21 oz •• 
• Price, in 

. Is rigid and accurate .• 
• case, $21.50. Catalogue of Fine Too!s free. • 

Broom. H. Durham ........... ...... ...... . .... . .. . .. 609.665 
Brick cleaning macbine, S. 1. Howard ........ . .. .. .  609,547 GALVANOMETERS Broom. combination whisk, A. F. Middaugh et al 
BUi\�I:,s:���structio;,: '\V'::Ii: '&' i<;: "A: ·Win.iaw::: ���� : l.Hs� STARRETT �O?i3, Athol. f1,As�",: 

•••••••••••••••••••••••••••• 

6as Blast ;urnacts 
GAS PRODUCERS 

AND 

PRESSURE BLOWERS. 
Far lllustrated Pamphlets, apply to 

AMERICAN GAS FURNACE CO. 
23 John Street. New York, N. Y. 

THE FORBES 
PATENT DIE STOCKS. 

Burglar alarm, Fowler & Green ... . . . . ..... . . .. . . .. .  609.739 
Burglar alarm, D. L. Wartzenluft ............ ..... 609, 640 
Burner. See Hydrocarbon incandescent burner. 

Oil burner. 
Burner, L. T. Wi lcox .. . . .  � ... . ........... . . . .. . .. . .. 609.485 
���tg::hgy:cJlte�' �;VM.\iink::.::::: ::::::: ::: ::::: �:�gt 
g:����riei.V��

l
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Can opener and ice pick. J. Brady .................. 609,406 
Can opening nozzle. V. I. Copland ....... .......... 609,500 
Cap and girder support, combined. G. R. Kurrie 609,441 
Car brake and fender, O. B. Whitney .............. 609, 646 
Car coupling draught rigging. J. Christie .......... 609.410 
Car draught appliance. railway, W. T. Van Dorn 609,482 
Car mover, H. Hardy .. "' ......... .... ............... 609,541 
Car sanding device. street. Furber & Mitchell . . . .  609, 506 

t Card shuffier. automatic playing. J. Booth ..... . .. 609.729 
Card shuffiing apparatus, J. Booth ................. 60\1,730 
Carriage, baby, H. P. De Von . .. . ..... .... . . . . . . . . . .  609,520 
Carvings clamp. C. J. Gartner .... . .... ...... . . . . . . .. 609.539 
Case. See Packing case. 
Casket lowering apparatus. Lester & Smart .. . . . . 609.586 
Caster, ball, H. D. Adell. .. .................... ..... 6()9,;)&\ 
Casting apparatus, F. Hardy . . . . . .. . . .... ...... .... . 609, 671 

Two and three inch pipe can Casting ingots. R. A. McDonald . ... . ..... .... ...... 609.698 
be threaded by a boy using Cattle guard, J. yr. Brightwell ... ..... . ............ . 609,1557 
only one hand on a crank. ��,t�

a
!�t fut�r���ig.� :��lr�il�·aIp���iu8· for 609.684 

lV Senator illustrated catalogue 1 manufacturing composite threads for weav-
CURTIS & CURTIS, cha�'i

g
ta1j;ie�&��:niear&'iiarker:::::::::::::::::::: �U�� 

No. 30 Hand Machine. Chlorates and bleaching liquor. apparatus for 
Range)( to 2" R.&L. 6 Garden St., Bridgeport, Conn. making, W. R. Clarke ............ ............. . .. 609,608 ---------------........ Churn, H. D. Colfey .... . . ... .... . . . . . . .. . . . . . . . . ... ,. 609, 412 
Pipe Threading Machines g�';.�':;t���!;,�U�h����, .. E:·T:·Gi·liiiand::::::::::::: �:�� 

of Highest Merit.. gl:��' S�eR1tb�i;�Ta�I�.mp. Pipe clamp. 
Cleaner. See Beer or ale pipe cleaner. Boiler 

STANDARD, SINE, TANG ENT , 
REFLECT ING and WIEDEnANN 
GAL V ANOn ET ERS . • • • • 

Catalogue frEe. 

E. ��itchie_� Son�,!lro��nne,Jf'ass: 

COBURN ::;�L�� TRACK 
Parlor, Bam and 

Fire Door Hangers 
All Styles. 

Latest Improvements. 
U- Send for Book. 

Coburn Trolley Track Mfg. Co. 
Holyoke, Mass. ---------------... ------

If You Want the Best Lathe and Drill 

CHUCKS 

Westcott Chuck Co., Oneida, N. Y,. U. S. A. 
Ask jor catalogue in Enghsh. French, Spanish or German. 

FIRST PRIZE AT COLUMBIAN EXPOEITIUN, 189 3. 
COMBINATION BENCH 

and PIPE VISES. 
cleaner. NEW CUp. See Tenterlng machine clip. 

EIgl��
s 
J.
i
�c1���fin� f�gHb����t: S'kttiner: : : . : : :'. m:!�� BINOCULAR. 

Catalogue containing inter ... 
esting information free. 

Watch the wonderful work 
�'i.nd�Ip��llIMeJfu.�L���� 
Threads nipples of an sizes. 
So swiveled that it can be 
reversed anl\Jlipe cut o1fclose 
��g��Pgl���d �tifen ���hr�� 
is in motion. Send for Cata­
lo{jlJe. THE MERRELL IIH'G. CO'1 501 Curtiss 
Street, To edo, Ohio. 

Coal hod lifter and box or receiver for same. A. (The Trieder.) 
R. Wilson ................ ......................... 609.528 ��:��f�rt���elhaegll:::est��r:i g���.l��rf.' 1: I:?ggr;�O'I;:::::::::: :: ::::::::::: '. ::: :l8�:t§; gla.s. Sendjor CirC'l,lars. 

8gJl.�erg:t�� �:i'ttg���l::'�ii�lri:'sl
r
�CG(iverii:: �g:i�i QUE E N & CO, 

8g�fg��f���;,�· �e�ar�l1��' and"iliiing' �achiiie: 609, 411 Optical a�n�C*�� lnstrur-

Heine & M,,"k .. ..... .. . . ... . . . . . . . .. . . . .. .. . ... ... 609,58:1 1010 Chestnut Street 
f:�6�g!� ����:II.l,l·.d�����to�:.�: ?�I:��.�:::::.:::::: �g:��g 1 NEW' YORK: 59 Fifth Ave. PHILAD]JLPHIA. � A. 
g���iJ����ls: �.��

v
lfhl�:::::: ::. ::: : ::: ::::::: : :: �:g§9! --

Copying'press, C. P. Bell. . . .. . ... . ... . ... . . . . . ..... . . 609,606 ROCK DRILLS Corset, E. E. Howe . . .. ... . . . .. . . . . . ... . . . ... .. . ... . .. 609,4;,4 
Corse�, C. D. Sapio . ....... . ; . .. .... .. ; . ..... .. .... . .. .  609,59 1 AIR COMPRESSORS CouplIng. See Hose couplIng. Thll1 couplIng. 
Coupling, F. R. Emmitt. .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  609.738 
��:��ef!:st�1�g:T:·A:·:Iie;;,:son:::::::::::::::::::: ii8�:�1 SIMPLEST, MOST EFFICIENT and DURABLE. 

Crib, folding, R. P. Ashwell.. ....................... 609.49 1 
Cream separator, J. E. Pbilhps ...... .... .. ....... . .  609.461 CRAN D DR I LL CO ) WOO DWO R K I N G M AC H I N E RY . Crib, folding, R. H. Buchanan ... ................... 6O!1.49 6 • .� 1 Crossover. emergency. Coates & Shepard .......... 609. 660 

If'or Planing Mills, Carpenters, ���r��t·in�
e
iI��?��if��r�1��

r
JI:�i��·. C. W. Davis 609.611 

Send jor Catalogue. 100 Broadway. New York. 
Builders, Furniture, Chair. Vehicle, Cultivator. C. W. Davis .............................. 609,609 
Wheel and Spoke Makers. etc. Cu1tiva�or and soil stirring implement. C. W. 

pr CorrespandeMe Solicited. CUIR:::�;: ferti'ltze;: aii�cii�eiit: w: Eggert. ·Jr· . .  m:� 
Illustrated 312-page Catalogue free Cutoff and strainer for cisterns. automatic. A. A. 
to manufacturers and foremen. Cut�e

l
:
r
·see·iiutto�iioie· cutt,er:' ·Fl·tie·ciiiier�···· 

609.439 
THE ECAN CO, Digester and protecting same, J. L. Coker, Jr ..... 609,733 

327 to 347 West Front Street. Dipper, D. W. Harper .... . .... . . . . . . . . . . . . . .. . . . . .. . .  609,431 
CINCINNATI. OHIO. Divmg apparatus, J. & G. Day .. . . ... . .. . . . . . . . . . . . .  609.418 

Door and window screen. screen. L. F. Arno .. . . . .  609,723 
Door guide and closer, sliding, C. F. Agard . . ... . .  609.D05 
Draught rigging, W. M. Piper ... . . . . . . . ... . . . . . .. . . .  609,70l 
Draw bar stoP. C. H. Em erson ...................... 609,737 
Drill and seed plant"r, R. W. Watt . . . . . . . . . . . . . . . . .  609,714 
Dye and making same, red. H. R. Vidal . . . . . . . . . . . 609,:')9 8 
Electrical appliance for assisting anatomical 

Organs .. J. Doty ............. ..... ................ 609,614 
� Electrolytic purposes, diaphragm for. vr. G. 

Luxton . ........................................... 609.745 
Electromedic al ap paratus , R. H. Wappler . . .. . , .. 609, 639 
Electrotypes. stereotypes. etc.. machine for 
Ele��t�;�§: i'I: �:��

l.
::. :.'. ':.::: . : '.:: :::::::'.::':. :'. :'. w'\',� HARTFORD. CONN .• U. S. A. 

Just What You Want! 
OUR . , 

M!g!zin! ��nw Driv�r. 
The Billings & Spencer Co. 

Mention "ScientifiC American." (Continued em palle 158) 

© 1898 SCIENTIFIC AMERICAN, INC. 

CALCIUM CARBIDE 
Export trade and Eastern States supplied, 

E. Aug. Neresheimer, 35 Nassau St., New York 



r·�J?��r.�det�a���eral 

. information of interest to the craftl is aimed at in 

The Inland Printer. 
Not only' i s  the cover new with each issue, and b y  a 

-__ leading magazine and poster artis"t, but each page is 
tastefully and correctly designed according to the high­
est canons of tM printer's art. N o  printer can afford 
to be without it. The leading paper of its kind i n  the 
world. Price, $2.00 a year; 20 cents a month. 

[ INlAND PRINTER CO •• 212-214 Monroe St.. OIICAGO. 

NICKEL .AND 
Electro·Plating 

Apparatu8 aDd MaterIai. 
THE 

anson & VanWinkle 
Co .• 

Newark. S. J. 
136 Liberty St .• N. Y, 

3f> & 37 S. Canal St. 
Chic"",o. 

World's Record by Star Pointer , 
at Columbus. Ohio, Aug. 6, 1898. _ 

on a Heavy Track, 

M�\�; �e�\;.& ����;: �����P8�J @ 
water pro of. Ball separa. tors used. and 
friction is reduced to a minimum. -
Strongest and easiest running wheels 
made. Four lines of direct spokes to 
eai'fa;'\�ft>,wt���rs£� Pb��WM,r¥e

l; 'Ilm.lilllliiiiiillii. 
TUCKER, 30� Asylum Street, 1I.:J"JliEIf Box No. 698. Hartford, Conn. _-=--... 

Tools for Fino or ROll[h Work 
Tools that are common and Toolsthat 
���r

r
y
a��h���lld

a�d .fg5Ia�s�8°1� :�� 
trade you wHl find described and illus­
trated in MONTGOMERY'S TOOL I.AT· 
ALOGUE FOR 1898. A handsome 
book containin� 510 pages and copious 
����� 'erO��;!:iz:n� !t1�t��he�o�i:� 
Every wor ksbop and factory in 'the 
country should have - one. Sent by 
mail for 25 cents by 

MONTGOMERY & CO. 
105 Fnlton Street, New York. 

KNIGHT GAS AND GASOLINE ENRINE 
ExceHency tn mechanical de­

sign, Simplicity in construction, 
sensitive governing, obtaining 
steadier motion and more de­
siral;lle results, are the 
supar·ior points in our 
enRines. 

IIJ'!"' Send for Circular 
uS. A. H Address 

KNIGHT MFG. CO. 
1718 S. Market Street. 

CANTON . OHIO. 

beats Wind, Steam. or Horse 
Power. We otler the 

WEBSTER 2% actual horse power 
GAS ENGINE 

for $150, less 10% discount for cash. 
�fu��s��:R::ii�'rn!iaal��ll:'f8 o,

u
IM 

��e�g�O!�i;in�rii:n::�tie�i��·u���: 
Made for Gas or Gasolint:':. Also Hori­
zontal Engines, 4 to 30 borse power. 

IIJ'!"' Write jor Special Oatalogue. 
074 West 16th St .. CHICAGO 
Dey Street, New York City. 

p'g!r�:tt;���u�::' 
Gas, and Gasoline di. 
rect from tbe tank. 
1 to to H. P .• actual. 
The Springfield 

Gas Engine Co. 2l W. Washington St. 
Springfield. O. 

ALCO VAPOR LAUNCH 
Motor controHed from bow' 

Valve movement. 12 to 1. 16 
to 60 ft. Launches. Twin �'Th�i4s

a:d
s1b1�i��t�0 Itc2n�e� 

engineer or pilot required. 
Speed and safety guaranteed. 
No dal1�erous Naphtha or 
Gasoline used. No disa�ree­
able vibration. 

no- Send 10 cents in stamps 
for 1897 Oatalogue. 

I •• drtne Vapor Engine Co .• ft. Jersey Av .• JerseyCity, N. J. 

WITTE GASOLINE OR GAS ENGINES 
are Safe, Reliable, Dura­
able and !-\imple. Sold on 
their merits and sent on 
trial if desired. 
Write for CatalDgUll S.A. 

WITTE IRON WORKS CO. 
1207 Walnut St., 

Kansas City. Mo. 

$5 Printing Press 
Prints your own cards, labels, etc. Larger press for circulars or small newspaper, $18. Everything easy by 

printed rules sent. Cata
.
lO!lUe for 

stamp. KELSEY & COMPANY. lfactory 4:, M1!;RIDEN, CONNECTICUT. 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123. 
Price 10 cents. For sale by Munn & Co. and all news_ 
dealers. Send for 1897 catalo>(ue. 

MICROTOME. 
An instrument for cutti!1ll minute sectIons down to the 

ten-tbousandth Of an Inch. 
Cuts clean, quick and auto­
matically by tbe touch of a 
lever. In use througbout 
tbeworld. Manufacturedby 

JOSEPH ZENTMAYER. 
2 11 So. 1 1  tb St., Pbll ••• Pa. 

IIIIIlBe�. 

J ,ieutifi, jmtti'Ju. [SEPTEMBER 3. 1898. 
Engine. See Rotary engine. Rotary steam en· 

gine. 
Excavating machine, G. J. Miller . . . . . . ..... ... . ... 609,449 
Fabric. see Knitted fabric. 
Fan. blowing. J. Brolich .. . . . . . . . .. . . . . . . . . . . .. . . . . . . 609.571 
Farm gate. J. A. Wallace . ..... . . . . . . . . . . . . . . . . . . . . . .  609.483 
Ifaucet, automatic pressure equalizing beer, Mar-

tin & Spinelli .............. . . ... . ... . . . . . . . . . ... . .. 609.554· 
Faucet. filtering. W. Zoller .. . . . . . . . . . . . . . . . . . . . . . . . .  609.721 
}'eed reservoir, automatic, A. P. Chapin . . . . . .. . . .  609,755 
Feed water regulator for steam bOilers, auto-
. matico P. O. Hipp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  609.54� 

Feeder and waterer, stock, H. J. Bolinski. . . . . . . . .  609,728 
Fence machine, wire, H. L. Davis . . . . . . . . . . . . . . . . . .  609,535 
li"ence machine, wire, C. F. Newkirk . . . . . . . . . . . . . . .  609,456 
Fence ]XJ8t. W. M. Myers .. . . . . . . . . . . ... . . . . . . . . . . . . .  609.454 
Fence spacer. wire. G. E. Sheldon .. ... . . .. . . . . . . . .  609.523 
Fertilizer distributer. L. H. Kromm ...... . . ... . . . . .  609,440 
�"estoon apparatus, J. A. Groebli. . . . . . . . . . . . . . . . . . .  609,429 

��Ji �'li':�l: &·Jf:[s�ii:::::::::::::::::::::::::::::: �g�� 
Filter, J. A. Chandler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  609.754 
Fire extinguisher, S. Joseph ........................ 609,584 

National Tube Works Co. 
McKEESPORT, PA., U. S. A. 

T
HE Largest Makers of All Sizes and Kinds of Special WR.OUGHT 

MILD STEEL AN D BEST WR.OUGHT IR.ON TUBULAR. GOODS IN THE 

WOR.LD; control the Manufacture of Wrought Tubular Goods Made 
of a High Class of Mild Steel, FR.OM THE OR.E t o the FINISHED PR.ODUCT, 

and unqualifiedly recommend NATIONAL PIPE FOR. ALL USES as 
Better than any other Pipe made. 

Fire extinguishing systems. dry pipe valve for, E. F. Steck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  609.m PEPSALT Fireproof partition, E. R. Leonard .. .. . ............ 609.685 Buy Tele�hon PEPSALT 
�lour min roller feeding device, J. W. yeager . . . .  6()9,71Y 
l:flue cutter, P. Dixon .... .... ....................... 609,536 
Flue scrapers or cleaners, motor for, E. E. Parks 609,588 
Fluid pressure automatic brake, G. Westing-

house. Jr ... ; ...................................... 609.<I8� 
Fluid pressure motor. P. C. N. Pederson . . .  609.625. 609.626 
Folding or cOllapsible table. A. B. Shultz . . . . . . . . . .  609.592 
F'ruit picker. D. Lloyd ... . . . . . . . .... . . . . . . . . . . . . . . . . . .  609.515 
Fruit press, J. R. McKee. . . . . . . . . . . . . . . . . . . . . .  .. 609.695 
Fuel, means for utilizing. C. T. Hennig . . . . . . . . . . . .  009,744 
Furnace. See Boiler furnace. 
Gage. See Watch crystal gaee. 
Garment hanger. J. S. Heaton . . . . . . . . . . . . ... . . . . . . .  609.743 
Gas burner heating and illuminating attachment, 

H. A. Bower ............. . ...... . . . . . . . . . . ........ 609.656 
Gas �enerating apparatus, acetylene, J. T. & T. 

C. Hays. . . . . .. . ... . . . . . . .  .. ....................... 609.673 
Gas generator, acetylene, L. K. Bohm . . . . . . . . . . . . .  609,494 
Gas, process of and composition for making, L. 

G. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  609.582 

3: ��ga����: r· ����gerso;i.:::::::::::::::::::::: �:�b1 
Gate. See � arm gate. Self clOSing gate. 

lmi:�!;!!��:::::::::::::::::::::::::::::::.:::::: !:� 
Generator. See Gas generator. Steam genera­

tor. 
Gin brush. E. Y. Reese . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  609.464 

31��s�f:�e��1��������i�f
g ��chlf��

le
lor: ·C:· F: 609,704 

Wurmbach ........................................ 609.<189 
Gold and ore separator. W. Gray . . . . . . . . . . . . . . . . . .. 609,540 
Grader and scraper. C. Karraker . . . . . . . . . . . . . . . . . . 609,679 
Grain binder knot tying device, C. S. Sharp ....... 609,522 
Gun, box magazine lever, T. C. Johnson .......... 609,678 
Gun, magazine, M. C. Lisle ... . . . . . . . . . . .. . . . .. . .. ... 609,445 
Gun. magazine bolt, 1'. B. Wilson ... .. . . . . . .  609,6 00, 6(lij,601 
Hammer, tack or nail, G. E. Haszin�er . . . . . . . . . . . .  609.672 
Handle. See Coffee or tea pot handle. 
il!��!i.

ba��nil������\;a;:!�� � �e!\ah:����:'" 
609,600 

Harness suspendin� and releasing apparatus, J. 
W. Howl!ate ...................................... 609.675 

Harrow. disk. C. 8. Sharp . . . . . . . . . . . . . . . . . . . . . . . .. . . .  609.469 
·Harrow, reversible d\sk, C. T. Settle . . . . . .. . . . . . . . .  609.560 
Hat. R. Lieux ... . . . . . ... . . ... . . . . . . . . . ... . . . ... . . . . . . .  609.514 
Heat exchanger for fiuids. P. S. Hyslop . . . . . . . . . . .  609,676 
Heater. See Steam heater. Water heater. 
Heel trimming machine,. B. F. Mayo . .. ...... . . .... 609,518 

�l���::gh�s;����:�� .. �:.�.����:::::::::::::: �:� 
Hitching device. horse. S. S. Joy . . . . . ... . . . . . . . . . . .  609.548 
Hoe sling. A. J. Carley .......... . . ...... .. ........... 609.731 
Hoisting and conveying machines, carriage 

mechanism for. H. Fuller . . . . . . . .. . . . . . . . . . . . . . .  609.615 
Hoisting apparatus, spout, H. F. Kuss . . . . . . . . . . . . .  609.683 
Horse detacher. A. & A. Baatz ...................... 609.724 
Horseshoe, non-slipping. B. P. M. Lang . .......... 609.551 
HOr8eshoe pad. J. Sheehan ... . . . . . . . . . . . . . . . . . . . . . .  609.708 
Hose coupling. C. A. Wood ... . . . . . . . . . . . . . . . . . . . . . .  609.488 
Hydrocarbon incandescent burner, Biddle & 

Frost . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  609.658 
Igniting .device, A..J. Sterne ........ . ... . . ... ....... 609,74� 
Incandescent lighting. manufacture of fluid for 
Indt�a������ni:R�:/�fm�t:di�,!l��:nul1er ... , &)9,702 

J�';,�n\�:b�';;o�ja� 'k.Martin .......................... 609.688 

Knitted fabric. striped, R. W. Scott ...... .. ... . . . . .  609.707 
Knitted gsrment blank. D. McGenniss . . ... . . . . . . .  609.694 
Knittil1g. nlachine bur holder attachment, H. Y. 

H. Smith ........................................... 609.59� 
Knitting machine needle, S. Woodward.. . . . .  . ... 609.566 
I .. amp, J. J. Masson ..... . ... . . . . . . . . . . . . . ............. 609,689 
Lamp bulbs, device for attaching or detaching 

electric. C. G. Edwards ... .. . . . . . . . . . . . . . ... . . . . .  609.421 
Lamp chimney holder. A. C. Althouse .......... . .. 609.399 
Land roller. F. Schonho1f . . . . . . . . . . . . . . . . . . . . . . . . . . .  609.63� 
Lantern. E. M. Rosenbluth . .. ... . . . . . . . . . . . . . . . . . . . . .  609,5[,8 
Lath. G. A. 'l'urnbull . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 609.481 
Leather, machine for coverIng rolls with, J. S. 

Turner.. . . .. . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . .. ... 609,5'97 
Leather, machine for scarf jointing, W. Kaul. 

hausen ...... ... . . .... . . . . .. ............. .... .. . . . . .  609,549 
Lifter. See Coal hod lifter. Coat lifter. 
t�\�:I�;����t�J�IC,.sri-�th�������:·::::::::::: �:� 
Lock. E. �'ackner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  609.422 
Locomotives, apparatus for signaling on, Cheet-
Lot�To� :e

o:;P;; 'tuf'ted' fabrics: 'Ei ·T·yme·soii.::: �:� 
Lubricator. See Axle lubricator. 
Lubricator. J. F. Lewis . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  609.444 
Mail bag crane ba� holder. J. W. Eardly . . . . . . . . . .  609.419 
Make ready press. F. W. Baum ............ . . . . . . . . .  609.650 
Match holder. W. Bernard . . . . . . . . . . . . . . . . . . .. . . . . . .  609.404 
Meat han�er. L .. Couch .. . . . . . . . . . . . . . . . .  .......... 609.414 
Mill. See Stamp mill. Windmill. 
Mine trap door, .1. O'Brien . . . . . . . . . . ... . . . . . . . . . . .. 609,746 
Mould cliill. E. Peipers . . . . . . . . . . . . . . .. . . . . . . ..... . . .  609.460 
Mop wringer. J. L. Sprague ............. , ............ 609,710 
Motion or ·power, mechanism for transmitting, 

]J. M. Bowden .. . . . . . . . .. . . . . . . . . . .. . . . . . . . . . ... . .. 6OY.570 
Motor. See Fluid pressure motur. Pump operat­

ingmot()r • . 'l'idemotor. Vehicle motor. Water 
motor. . 

Mower. hand lawn. C. L. Shonle .. . . . . . . . . . . . . . . . . . . 609.709 
Musical instrument, E. A. Sc.hubert. . . . . ...... . .  ; .. 609,706 
Musical stringed instrument tuning device, E. 

Wettengel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .... 609.715 
Needle. E. H. Thompson . . . . . . ... . . . . . . . . . . . . . . . . . . .  609.712 

���ZI�C:,
dJ�r.

a��en�1g:gI��. '.�: �:.������?�:::: �:�1 
Oil burner. retort. G. H. Larkin . . . . . . . . . . . . . . . . . . . .  609.552 
Packaging macbine. H. E. Smyser . . . . . . . . . . . . . . . . .  ti09,472 
Packing case. J. P. Wendt . . . . . . . . . . . . . . . . . . . . . . . . . . .  609.642 

�:�in�e
mJ����;h�e 'i;a�: Angell . . . . . . . . . . . . . . . . . .  609.752 

Paper cutting shears, A. H. Morrison . . . . . . . . . . . . . .  609,622 
Paper feeding machine. E. M. Jillson . . . . . . . . . . . . .  609.437 
Perforatjn� paper, etc., machine for, A. Krah . . .. 609,682 
PhotoJn'aphic developing apparatus. A. S. 

Cobenzl . ........................................... 609.661 

_P
ho

J.
o
§�t��t�����: .�:.��

r
����. �?� ��:.���:.i��: .�'. 609,677 

Picker. See }I�ruit picker. 
Pipe. See Tobacco pipe. 
Pipe clamp and holder. R. W. Clark . . . . . . . . . . . . . . . . 609.534 
Pipe wrench, D. H. Hollingsworth . . . . . . . . . . . . . . . . .  609,545 
Pipes. means for coupling small, V. A. Jensen .. . 609,509 
Planter. Earhart & Miller .. . . . . . . . . . . . . . . . . . . . . . . . . .  6011.666 
�l���x-.wr�e�qJfBt

E
.�����::::::::: 

.

. ::::::: .. ::::: �:i� 
Plow, W. A. Wood ....... . ... . . .... .. . . . . ....... . ... 609.602 
Plow wheel box. C. P. Wakefield ................... 609.713 
Post.. See Fence post. 
Powder distributer. C. C. Clawson . .. .... . .. 609.572. 609.573 
Power generation, motive. C. Guattari. . . . . . . . . . . . 609.430 
Preserving fOOd. O. De Santa Cruz . ..... . . . . . . ..... 609.500 
Press. See . Copying press. Fruit preS8. Make 

ready press. 
Printing macbine, stencil }I'. D. Belknap ... . . . . . . .  609,402 
PrInt.ing representations of woven fabrics, A. B • .  

Sherwoo<i. ... . ... . .................. . .. ... . . ... . . . .  609.748 
Pump operating motor. J. W. Weddel et al ........ 609.565 
Puzzle or toy lock. J. R. Lynn ..... . . .. . . . . . ... . . . . .. 609.447 
Pyroxylin compound. J. H. Stevens . . . . . . . . . . . . ... .  609,475 
Radiator. air heatin�. J. M. Sprecher . . . . .. . . . . . ... 609.595 
Railway. C. 1l. Balliette . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 609.i27 
Railway,.aeria1 cable, A. Margesin . . . . . . . . . . . . . . .. ... 609,687 

::ll�:�·r�W�aJ��i,;'� ro�ag:nd·iiiii:: ·:i;i:Day:·.:·.: '::. : �::?+ 
Railway Bwi:tch, H. Cbris�nson ... . . . .. . .... . . . . . . .  �,659 
Railway sWItch, automatIc, J. J. Benes ............ ti09,7M 
IMway time indicator. M. Jolly .................... 609.619 

�::1st!:e �:X���:;:�hiC register. 
IU��g�!�. PSt�;�i�'y�r.·:::::::::::::::::::::::::::: :::�� 
Riveting machine. J. W.Tbompson. ............... 609.479 
Rock and ore crusher. M. O'Hare . . . ................ 600,458 
Roller. See Land roller. 

Indigestion has no terrors for him t 
That salt-shaker is filled with Pepsalt. 
It cures and prevents Indigestion. 

PEP SAL T Is the best of table s.alt: Into 
everY, graIn of whIch IS Incor­

porated digestive substances natural to the stomach. 
Fill your salt-cellar with PEPSALT and use it in 
place of salt at your meals. If you have indigestion, 
your stomach does not supply the necessary amount of 
the dissolving or digestive juices. PEPSALn' taken 
in place of salt at your meals makes �ood this deficiency, 
as you take with every mouthful of your food a similar 
substance to tbat wbich is required and at the right 
time, and your indigestion is a thing of tbe past. Send 
for sam,ple in salt- shaker bottle and try it. Price 25 
cents, postpald. 

THE VAUPEL SAMARITAN CO. 
48 Sheriff St., Cleveland, Ohio. 

For 21 Years we have been building the 

OALDWELL OYPRESS TANKS 
For {'very purpose. Most durabJe known. rr Handsome CataZoQ1!.� free. 

W. E. CALDWELL CO" 
217 East Main Street, LOUISVILLE Ky. 1:====:' 

THAT ARE GOOO--NOT" CHEAP THIN GS." 
The difference in cost is little. We �uarantee 
o��a�Kftfg;�s

b;��f�l����:. O�u��!���S 
tee and instruments are both go od. 

WESTERN TELEPHON E CON STRUCTION CO. 
250·254 South Clinton St.. Chicago. 

Largest Manufacturers oj Telephones 
exclusively in the United States. 

HOSE----
with a vise-Hke grip. and never 
tears the fabric. Lift the little 
lever and t.be jaws are rel�ased. 
�o elastic band to bind the leg. 
Improved Washburne Pat. 
Fasteners also applied to Culf 
'and N ecktie Ho1der�. Suspender 
Buttons, Eyeglass Holders and 
K.ey L"hainn. :By man lOc. eacb, 
except Aluminum or Phospbor � 

� Bronze Key <Jhains, wbich are 
� 200. ll!us. Booklet jor the asking. 

AMERICAN RIN G CO.. Box P. Waterbury, Conn. 

EDISON PHONOGRAPHS, All Styles. 

TAINTER GRAPHOPHONES, All Styles. 
Complete stock of records, and full line of supplies, 

for both machines. 
36 Page l!!ustrawd CatalDgUll, jree. 

The Edison Phonograph Co •• 427 Vine St.,Cincinnati.O. 

�8u USE GRINDSTONES P 
[f 80, we can suppiy you. All Slzes 
mounted and nnlnonnted, always 
kept in stock. R'3member, we make a 
specialtyof selecting stones for all spe­
cial purposes. nr Ask for catalogue 
The CLEVELAND STONE CO. 

PHONOCRAPHS�'-CRAPHOPHONES 
They Sing, Talk. Laugh, Play and Record your oWli 

Voice. Ideal machine fbr home entertainment. 
We manufacture all style Horns, Carryin� Cases, Cabinets, 

Records. Agents and dealers wanted. pr Send for Oataw{llU8. 
If you own a Talking Macbine, Bend for free 

booklet, "How to Make Records." 
HAWTHORNE &; SHEBLE, 

602, 604.606 Chestnut Street, 
PHILADELPHIA, PA .. - U. S. A. 

The best die head on t.he market. Some ad­
vantafles over" otbers." viz. : They are 
smaller, stronr er, more compact, have no 
levers to sprl n� cannot be clollged by 
chips, are a]ways reliable. and the prices 
r:: !:i§h1·."���� {�a�:s��ri�:n��� 
in sizes 8uitable for cuttin� tbreads from 

No. gau�e to 6 inches diameter inclusive. 
CEOMETRIC DRILL CO" WESTVILLE. CT. 

EUROPEAN AGENTS: � ��1�E?���2'!E��: �=:: f��h.� 

Sunlight Oamera. 
Makes a fine picture. Has 

a good lens and shutter for 
botb instantaneous and time 
exposures. Uses glass plates 
� x �J4. It can be used with 
trlpod. Two extra holders 
can be carried in the camera. Price $3.liO. Send 00. tor 
sample picture. Sunlight 

���.iof���i���'h"tfr�g� 
developing and printing furnished for $2.50 each. Photo­
graphs colored. Oir.Free. LORD & CO., 529 B'way. N. Y. 

THE LATEST UP TO DATE CYCLE CAMERAS 

SUNART 
28 Styles. Prices from $5 to $5U. 

Guaranteed. 
IIJ'!"' Send 2 cent stamp for 

llluf!trated Catalogue. 
SUNART PHOTO CO. 

5 Aqueduct Street, 
ROCHESTER. N .  Y. 

Frontierg��rge Engines 
The Frontier Tandem. Two 

'f1�1;;�at������rgb'iI�i'i�� 
WORKS, 6 Chene St., Detroit, 
Mich. YARYAN Co., Eastern 
Agents. 142 Times Bldg .• N. Y. 

ARTESIAR WELLS 
if! L�n'i!'u�"i ���i�m .feS'iI �:\��?I� �:;'J�J':�;�� 
Test Boring for Water. Soundings made for Founda­
tjons. uP"' Send for referemces and parliculars. 
I. H. FORD & CO .. 104 Fulton St •• New York 

GAS ��Q GASOLINE ENGINES 
WATER MOTORS 

BACK"'� WATtR MOTOR CO NE.WARK N) U .5 A 

/lEND )04 FOR 11;6 PAGE ILI-CATAUGUE. 

ct��dfi�tli 
tbt Sti¢ntifiC }lm¢ritan 

PUBLIOATIONS FOR 1898. 
The prices of the di1ferent publications in the United 

States, Canada, and Mexico are as follows: 
RATES BY MAIL. 

Scientific American (weekly), one year, $3.00 

Scientific American Supplement (weekly), one year, 5.00 
EX)�ri:g�!iiIfs�f��el�1�ti�c �mer:.ica� (m�

nth
: 3.00 

BuHding Edition of the Scientific American 
(monthly J. - 2.00 

COM BINED R ATES 
in the United States, Canada, and Mexico. 

Scientific American and Supplement, - 7.00 
Scientific American and Building Edition, - ti.GO 
SCienti1)c American, Scientitlc American Supple4 

ment, and BuHding Edition. - 9.UO 

TERMS TO FOREIGN COUNTRIES. 

The yearly subscrtption prices of Scientific American 
publications to fOl'elgn countries are as follows : 

U, S, English 
Money. MOT.ey. 

£ S. d. 
Scientific American (weekly), - - $4.00 

ScientifiC American Supplement (weekly) 6.00 
Building Edition of the SCientific Amer-

0 16 5 
1 48 

ican (monthly), - 3.00 0 12 
Export Edition of the Scientific Amer-

ican (monthly) in Spanish and English 3.00 0 12 4 
COMBINED RATES TO FOREIGN COUNTRIES. 

Scientific American and Supplement, - 8.00 1 14 11 
Scientific American and Building Edi­

tion, _ _ _ - - - - - 6.50 9 
Scientific Ameri("an, Scientific American 

Supplement. and Building Edition. - 11.00 2 5 2 
IIJ'!"' Proportionate Rates jor Six Months. 

The above rates include postage. whicb we pay. Re­
mit by postal or express monGY order, o r  draft to order of 

MUNN & CO .. 361 Broadway, New York. 

Rotary en"ine. E. J. Herchert . . . . . . . ............... 609.543 �8ELTING f V ' St I ELEVATORS OONVEYORS � �g���
. 
���i��: �i?�uili��:.���:�::::::::::::::::: �:��� ChaIn 0 arlO us yes, , 

' . 

Rotary steam en�lne. H. H. Freeman . .. ; . . . . . ... ..  609,579 COAL MINING and HANDLING MACHINERY. Router. A. J. Kni1fen ............ .. .. ... . . . . . ......... 609.681 . 
Safeboltwork,G.L.Damon ......................... 609.U6 . The JEFFREY MANUFACTURINO CO., COLUMBUS, O. 

(Continued on Jl6(/e 16/1) l a:r- &ftd far late OGt4IogoH "0." BraJkchea: cmC�NIIW YORK. 
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