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are treated in this work, and its origin goes to emphasize 
its authoritative standing. 
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ORDINARY RA'I'ES. Bjcycle support. J. W.Jacobs. ...................... 583,750 CADET LIFE AT WESTPOINT. By Lieut 
Hngh T .  R eed, U. S. A. Illnstrated. 
Chicago: Published by the author. 
Pp. 236, xx. Price $1.50. 

The charge for insertion under this head is One Dollar a 
line for each insertion; about eiaht words to a linea 
Advertisements must be received at publication office 
as early as Thursday morn'ing to appea'r in the follow
ing 'week�s issue. 

BICycle support, H H. Olsen....................... 583.691 
In�ide Page, each insertion - - 7:1 cents n line Bicycle supporting attachment. J. H. McGrady ... 583,656 
Back i.Jage• eadl illse.-rioll'" - - - $1.00 a line Bicycles, pneulllRtic handle for handle bars of, 

CT'Far some classes of Advertisements, Special and . l!�.H. �erry .. : ..................... ............... 583,497 
Higher rates are required. BIn. See } lo:ur bul. . . 

Th
d

e abo
l
,:e are

'1'h
c)larg

t
e� pe

h
r aga

t
t
h
e li'!

d
e-
th
ab

f
ou
th
t e]ip:ht �l��J ��le!a�����J?�.

e
Wri�lir���.'��:::::::::: �:Mi This very spirited and interesting book tells how the 

United States cadets live at the military academy. The 
author seems to have been very fond of his alma mater, 
and writes about the humorous and social features of it 
with consIderable gusto. Numerous illustrations are 
given, and among them examples of the different forms, 
social and official, are given, such as programmes of per
formances, appointment blanks and the like. We pre
dict for the work a very interested circle of readers. 

Marine Iron Works. Chicago. Catalogue free. wor . s per Ine. IS no Ice s ow� e WI 0 e Ine. BOiler. See Steam boiler. a;nd IS set tn �
ate type. Engravmg's I?lay bead adver- BOilers. water purifying device for locomotive 

"U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co .• Waterb'y. Ct. 
Folding Umbrellas. Write Grove & Stover. Luray. Va. 
Improved Bicycle Machinery of ev �ry description. 

tIse1'ents t� \ �t
same rate p';{

d
aga\r lme, �y mea�ur:- P. A. Kimburg .................................. :. 583.485 men":r t 

e �bJ
�r r.ress

Offi 
ver sefen s �us sd e Book support, A. Lundberg ......................... $3,494 

���Tng tg appea/f: t Yi� fullO;ei� :e�krs �� e. 
ur ay t���n�:g�ne

coIf.!ii�a�i�noi!.h�.�����::::::: �:� 
Bottle closure, P. K. Mannes ........................ 583.759 

THE PRACTICAL M ANAGEMENT OF EN
GINES AND BOILERS. Including 
boiler setting, pumps, injectors, feed 
water heaters, steam engine econom�', 
condensers, indicators, slide valves, 
.afety valves, governors, steam 
gages, incrustat ion and corrosion, 
etc. A practical guide for engineers 
and firpmen and steam users gener
ally. By William Barnet Le Van. 
Philadelphia: Philadelphia Book 
Company. Practical, scientific and 
technical b ooks. 1897. Pp. xvi, 267. 
Price $2. 

THE GUN AND ITS DEVELOPMENT. W. 
W. Greener. Sixth edition. New 
York: Charles Seribner',; Sons. 1897. 
Pp . xvi, 768. Price $4. 

The Garvin Machine Co., Spring and Varick Sts . •  N. Y. 
Concrete Houses - cheaper than brick, superior to 

stone. "Ransome," 757 Monadnock Block, Chicago. 
Anderson's Typewriter makes longhand faster than 

shorthand-one stroke prints a word! 97 Nassau St., 
N. Y. (See illustrated notice SCI. AM. May 22, p. 325. 

The celebrated "Hornsby�Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma
chine Company. Foot of East 138th Street, New York. 

The best book for electriCians and beginners in elec� 
tricity is .. Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co . , publishers. 361 Broadway. N. Y. 

The Temperly Transporter. 
See illustration. front page of SCIENTIFIC AMERICAN. 
April 24. It is manufactured by the Lidgerwood Mfg. 
Co., 96 Liberty Street. New York. Write for particulars. 

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

!lINTS TO CORRESPONDENTS. 
NalDes and Address must accompan.v alliette" 

or no attention will oe paid thereto. ThIS is for OUI 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated; correspondents will oear in mind that 
Bome answerS require not a little research, and. 
though we endeavor to reply to all either by letter 
or in this department. each mu.t take his turn. 

BUfne:.,� ������s
to !;llrc:e

a'f'u�ls:;�;;,1thD!d��::�� 
houses manufacturing or carrying the same. 

Special Written InforlDation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific AlDerican Supp1eIDents referred 
to may be bad at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent 1:or examination should be distinctly 
marked or labeled. 

foot power 
Screw ... 
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Bottle. non�flllable. G. A. Schwanitz ............... &83.636 
Bottle. non·refillable, Knoedler & Belcher ........ 583,488 
Box. See Burial rough box. Mail box. Paper 

box. 
Box for holding travelers, etc.. C. E. Trowbridge 583,�77 
Brake. See Electric brake. 

9 and ll-inch Swing. ����� �':"�'. VC�r��g:.�:.�::�:��:���.�::::::::::::: �:� 

Star * 
Lathes 

... cutting 
Automatic 
Cross feed 

Newand Original Features Brush holder, E. A. Losee ........................... 583,576 
Sendfor Catalogue B. Brush holder. A. R. Wiens .......................... 58H,659 
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695 Wat<rSt.,Seneca Fal1s.N. y. Bullet holdin� and extracting tool. H. Rogers . .. .  583.693 

PATENTS. _ AN INTER - ���:I!��l�i�,iW. W���Ys6������: .�'. �:.�����.�::: �:t� 
AMERICAN Burglar and fire alarm, electriC, J. R. Fraser, Jr .. 583,644 
��;!i�fe�n�J�ai���:/i����e :�I�j���� ��ori
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aw .... . •...•.......•..... 583.715 
have been flied from the beJ;!inninll down to December Button, A. K. Felton ................................. 583,867 
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SOMETHING NEW AND GOOD 
HALL BICYCLE STAND 
For Cleaning, Adjusting or Exhibiting BicycW! 

��':R
l
�����\r.:::-3i��e;Ji:t��'t'j'e � !��d:;'<1,.�� of wheel. All parts of wheel accessible. 

Saves back-breaking labor in cleanin�. 

Price $1.25. Send jor circular. Liberal 
discounc. to dealers. MfLnufactured by 

WALWORTH MFG. CO., 20 Oliver St., Boston, Mass" U. S. A. 

Water Emery 
Tool Crinder 
pl��g ��q�rr�8S

io 
n
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water. Always ready ?or use. Sim
plest in construction, n:ost efficient 
in opera Mon. 

or SendjorcatalOQuelli1td�· 
W. F. & JNO. BARNES CO. 

1999 R u by St., Rockford, III.  

Physical and School Apparatus 

GALVANOMETERS 

Can. See Milk can. 
Car, combined tank and box, C. L. Rogers . . . .•... 583,660 
Car coupling. W. G. Price ...... ...................... 583,548 
Car coupling. J. Rawles .............................. 583.770 
Car coupling. W. F. Richards ....................... 583,631 
Car coupling, J. B. Thomas ............ _ ............. 583,555 
8:� J'i,':E�\�g, �. :ar��il.hkoiih·oJi; &; 'Harrifei<it:::: �:��� 
Car fellder.1. �toeckert ................. . ............ 583,717 
Car fender, cable, M. WeiseL ...................... 583.639 
Car fender, street, C. S. Coom ....................... 583.734 
8:�: ��;;�ji£;;'r11);n1f r�!frf��raior:E:T: Eitri:::::::: }1!!:+� 
Car window, J. '1'. Grubb ............................. 583.531 
8::���£'bt;rier ifro�gg��
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Carriage. collapsible baby. C. McGinn ............. 583.603 
Case. See Refrigerating case. 
Caster. G. W. PhIllips ............................... , 583.506 
Chain. drive, F. W. Wood ........................... 583.854 
Chain wheel, expansible. Garland & Prescott ..... 583.799 
Cha

&
n
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� 583.853 

Chair. See Convertible chair. Revolving cbair. 
Check hook, O. W. Garton ........................... 583.800 
Chimney cowl, M. Duhiam .......................... 583.847 
Christmas tree holder, P. J. Kelly .................. 583.755 
Churn. Gordon & Cox ................................ 583.572 
Churn and butter worker, combined. Penn & 

Brown ..................................... ........ 583,862 
Cigar holder, R. L. Bettis ............................ 583,448 
Clamp. See Harness clamp. Hose clamp. 
Cleaner. See Dish cleaner. 
g�t�S i:ci:c��r�tW���r e;v::.���
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Clothes drier, J. E. Williams ........................ 583.873 
Clothes line support, T. P. King .................... 583.486 
Clutch operating mechanism. Randerson & 

Seward ... . . . .................. ................ ..... _583.581 
Cock, gage, E. E. Kerns ..................... ........ 583.807 
Coffee pot, R. N. Harris .............................. 583,470 
Coin holder. J. D. Lazell ........ ..... ................ 583.808 
Coin mat, W. B. Johnson ............................ 583,481 
Collar and cravat, I ... Frankenstein ............ _ .... 583,643 
Conduit, A. L. Daniels .............................. 583,672 

This treatise on the gun, by Greener, up to. its last de· 
velopments, in over 7CO pages, can only be designated as 
of the greatest importance. No sportsman, really loving 
his gun, can afford to dh:lpense with this work, as it cov
ers every conceivable branch of this subject. Some very 
interesting examples of early guns and comoined weap· 
ons and pistols are given, with illustrations of beautiful 
products of olden times, in the way of flint lock muskets 
and the like. These topics are so treated as to form a 
most interesting portion of the work. Exceedingly in
teresting data are given. We cannot refrain from citing 
some. It seemo, as late as the year 1636, at tbe battle of 
the Kuisyingen, the slow""t soldiers managed to fire 
seven shots only during eight hours; and a year later, in 
an action lasting from noon until eight in the evening, the 
musketeers fired seven times only. The historical por
tion has numerous illus1ratione., which would entitle the 
work to a p lace in any li brary, and makes it a wonderful 
contribution to man's ingenUIty as developed in the way 
of destroying the lives of his fellow creatures. The work 
is imported by Scrioner's Sons, and constitutes the .ixth 
edition of the original work, rewritten. 

THE ELEMENTS OF PHYRICS. A College 
Text Book. By E. L. N ichols and 
William S. Frank l in. In three vol
umes. Vol. III. Light and Sound. 
New York: The Macmillan Compa
ny. London: Macmillan & Compa
llly, Limite d. ' 1897. Pp. vii, 201. 
Price $1.50. 

S T  ANDARD, SIN E, TANG ENT , 

(7165) R. J. L. asks how to repair books R EFLEC TING and WIED EMANN 
GALV AN OMETERS . • • • •  

Conduit coupling. flexible, H. K. Austin .......... 583.667 
Confectioners' tables. device for Oiling, H. F. 

Wiele ........................................... .. 583,526 
8g����\�Il:rlh�r���lrffl:�.�i.��: .�:. �'. ������.� �:� 

We here at last have a third portion of this classical 
treatise. It is in the line of its predecessors, carrymg 
out the same principles. There is little to be said about 
it in review, except thlLt it has the aspect of thorough 
modernness and puts the subject at last upon its present 
modern basis. 

TABLES FOR EARTHWORK COMPUTA
TION. By C. F. Allen. Boston: 
Published by the author. 1893. Pp. 
38. Price $1 50. 

The book is devoted simply to calculations for earth· 
work, and will naturally oe found of great use by sur 
veyors, en�ineero, and others who have to calculate 
masses of material which are often very awkwardly 
shaped. It marks the tendency of the day to produce 
special scientific monographs, each of which will be 
essential to a definite clientele of scientific workers. 

THE DESIGNING AND CONSTRUCTION OF 
S'l'ORAGE RESERVOIRS. By Arthur 
Jacob. N e w  York: Van Nostrand 
Company. 1897. Pp. 138. Price 50c. 

This is a valuaole addition to the green covered Van 
Nostrand series, many numbers of which have come to 
onr notice. The city of New York has bad ample expe· 
rience in Eltorage reservoirs, whereby the cumulative 
effect of a large watershed is developed and the spring 
freshets are in a greater or less measure made availaole 
for summer supply. The subject is an important one, 
and tends to oecome more so. 

The Shoe and Leather Reporter An
nual for 1897 has a valuable compilation of interesting 
facts and figures relative to the shoe and leather tradeo, 
of which also it affords a complete ousiness directory 
for the United States and Canada, and lists of the lead· 
ing hou""s throughout the world. It is one of the oest 
"f the annual volumes thus far puolished by the Re
porter, and great care has been taken to make it as 
nearly accurate as such works can ever be. It appears 
from it that the shipments of boots and shoes from Bos
ton in 1896 were 3,940,170 caBeB, or, allowing thirty pairs 
to the case, 118,205,100 pairs. These figures are just 
about double those of 1879, and indicate how far New 
England is ahead of the rest of the country in the shoe 
ousiness. The exports of American leather and its manu· 
factures also show a large and steady increase, amount· 
ing last year to $20,242,756. And as our exports of leather 
have increased, our imports, which used to be very large 
in fine calfskins and kids, have steadily diminished, 
owing to the great improvement made in the productions 
of American leather manufacturers. 

The Locomotive, in its bound volume 
for 1896. of 190 pageo, forms a valuable record of facts 
especially interesting to all steam users. Published oy 
the Hartford Steam Boiler Inspection and Insurance 
Company. It always has most reliable data as to the 
cause. of accidents and the best means for their preven· 
tion. Its contents are prepared with great care, J. M. 
Allen, the president of the company, being the editor. 

in an economical manner. The first thing is to secure 
the loose leaves. Odd leaves can be fixed in with paste 
or thin glue. If a whole section Is loose, first sew it 
with stout thread, leaving long ends at the back, and 
then tie these ends to the part that goes before and the 
part that follows. A sheet of paper glued on the oack 
will fix it in its place, letting a little glue go in before 
and after the sewed section. If the book has slipped out 
of the cover, leaving the cover in tact, the best way is to 
strip all the paper off the back (not sides) of the cover, 
leaving the cloth (or leather, as the case may be) bare; 
then glue the back of the quires, and etick them on the 
cloth. 'fhis, with or without new end papero, will com· 
plete the job. This makes what is called a tight oack ; 
but it will open fairly well If all the padding is taken 
out, as directed above, and will make a strong binding. 
If only one cover is torn off, it can be fastened on thus: 

, Raise the leather of the cover from the millboard with 
a penknife to the depth of one·half inch (or less if book 
is small). Get a piece of cloth, ahout one inch wide, and 
glue this into the opening made ; do the same with the 
back of the book, and put in the remaining one-half 
inch of cloth with glue, and the job is done. They are 
not handsome, but are always strong. 
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for patents at homeand abroad,enable us to understand 
the laws and practice on both con tinents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per� 
sOns contemplating the securing 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 & CO., office SCIENTU'IC A

M
ERICAN, 

361 Broadway, New York. 

INDEX OP INVENTIONS 
For which Letters Patent of the 

United States were Granted 

JUNE I. 1897. 

A N D  EA CH BEARI N G  THAT DAT E. 

lSee note at end of list about copies of these patents.] 

Acids. apparatus for manufacturing. C. W. Laing 583,757 
Advertising device. E. Fletcher ................... , 583,679 
Alarm. See Burglar alarm. Burglar and fire 

alarm. Fire or burglar alarm. 
Animal cover. W.l. Smith .......................... 583.823 
Animal trap. J. T. Wells ............................. 563.829 
Armor plate for vessels, P. McMillan ........... _ .. 583,600 
Axle spindle and box for vehicles. Keagy & 

Wisenburgh ....................................... 58.1.805 
Bale tie opener, C. R. Gaskill .................. _ ..... 583.500 
Baling press. P. K. DederiCk .............. 083.459 to 58.1.462 
Baling press, cotton, J. W. Graves (reissue),..... 11.004 
Harber's cape. A. P. Teusher ........... _ ............ 583,601J 
BaS
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Basket, traveling. W. Sievert ....................... 583.774 
Battery. See Secondary battery. 
Bearing, ball, W. C. Quigley ......................... 583.769 
Bearing. ball, B. F. Stewart .......................... 563.826 
Bedstead rail jOint, metal. Newman & Bothwell .. 583,657 
Bicycle, A. A. Kellogg ...................... .......... 583. 48.1 
Bicycle, J. M. Sholl.. .. . . ... ... ......... .... . ........ 583,55.3 
Bicycle h andle. A. J. Barber ........................ 583.781 
�i���l� g:��l�·b�r �li;'h��N.·oidS.::::::::::::::::: �;� 
Bicycle lock, E. H. B. Brow .......................... 583.728 
Bicycle lock, J. Rank ............ .................... 583.861 
Bicycle lock, M. Thomsen ........................... 583,638 
Bicycle or velocipede saddle. 'E E. Beck} ......... 583,445 

Catalogue freea 

E. S. Ritchie & Sons, Brookline, Mass. 

c. & F. Drill Holder 
Attachment converting a Breast or Hand 
Drill Into a Bench Drill. Readily clamped 
}�r�

a
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e 
d�n� :ti��� almp':M,n$l!�eO�r pat-

pr Send stamp jO'T" catalogue oj 
mach'inists' toots. 

CHANDLER & FARQUHAR, 
38 Federal Street, BOSTON, MASS. 

The Coburn Patent Trolley Track 

Store Ladders. 
A PAIR OF STAIRS ALL ALONG 

THE LINE OF SHELVES. 
or Send jor Book. 

The Coburn Trolley Track Mfg. CO. 
1I0LYOKE, MASS. 

STEAM 
A boon alike to 
th e prospe ctor 
a n d  minin g 

A mill for c rushing ores. 
Equal in effic i ency to a 
five stamp batt ery, and at 

ST AM P �f ibae
ct!�� 

pens e. 
capitali st. Send for catalogue. 

MILL GATES I RON WORKS, Dept. C, 650 Elston Ave., Chicago, U, S. A. 

NICKEL 
AND 

Electro·Plating 
Apparatus and MaterIaL 

TOE 
&VanWinkle Co., 

Ne,va1.·k, N. J. 
136 Liberty St., N .  Y. 
35 & 37 S. Canal St., 

Chicago. 

•••••••••••••••••••••••••••• 

: HARDENED EDGE : : so STEEL SQUARES: 
• Warranted accu rate. Not graduated. • 
• 1 inch

j 
$1.50. 2 inch, $2.00. 3 inch, $2.50. • 

• A so 4Xl, 6. 9, and 12 inch sizes. • 
• or Catalogue oj Pine Tool1l jree. • : l.Hs� STARRETT �o'!i3. Athol, rr.As�" : 
• ••••••••••••••••••••••••••• 

USE OF HOT AIR IN DRYING.-BY E. 
M. Cook. A paper in which the author demonstrates the 
/ilreat economy of the use of hot air over that of steam for 
drying- many materials. espeCially those in lumps. /ilrain, 
or powder. With 3 ill ustrH tions. Contained in SCIEN
TIFIC AMERICAN SUPPLEMENT. Nos. 1022 and 1023. 
Price 10 cen ts each. To be had at this office and from tdl 
newsdealers. 

© 1897 SCIENTIFIC AMERICAN. INC. 

Copying press. C. A. Goodwin ....................... 583,571 
Core bar. contractible, 1. L. Crippen et a1. ......... 583.789 
Corkscrew, J. T. Eldridge ............................ 583,850 
Corkscrew, W. A. Williamson ....................... 583.561 
Corn holder, P. J. Godfrey .......................... 583.5\17 
Corn husking implement. J. Landsiedel. ........ .. 583.758 
Corn sheller, G. W. Nelson .......................... 583,542 
&5�i���BJ ;��e�
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583.649 
& Boggs ........... _ ................................ 563,729 

cOuK�htay
S::if�u�lfEI �nffrh�r�g;:b\��Pling. 

Crate. shipping, W.1. i'farp ......................... 563.598 
Crematory, refuse, A. W. & L. Colwell ............. 583,566 
Crusher. See Ore crusher. 
Cu1l'.IInk. H. W. Jones ....•...•••.•••..••••••.•••••.. 583.623 
Cuspidor, A. L. D isch ............... ................ 583,791 
Cycle, metor, H. Mueller ............................ 583.500 
Cyclometer, C. S. Labofish ........................... 583.491 
Dental bridgework. C. M. Carr .................... " 583,5(;5 
Dental disk mandrel. H. Heath, Jr ................. 583.472 
Dental handpiece, C. C. & J. Lusby ................. 583.625 
Dental impression cuP. R. A. Dunlap .............. 583.848 
Dental polishing disk. C. W. Dodge .......... ... . .. 583,735 
Deodonzing oils. process of and apparatus for, 

Whiting & Lawrence ............ ., ............... 583.779 
Detergent and producing same, H. A. S. Park .... 583.711 
m:��:��i."T�:r�J��8.ii::::::::::::::.:::::::::::::: �:m 
Door mat, F. H. Donath ............................. 583.463 
B����Ctef:��nl.'a�§�!��:il�e�i::.��::::: ::: ::::: �:UI 
Draughting garment patterns. instrument for, E. 

P. Follett ................. ......................... 583,858 
Drier. See Clothes drier. Starch drier. 
Drill. See Ratchet drill. 
Drill bits. etc., machine for manufacturing rock, 

F. G. Myers ........................................ 583,811 
Drinking fountain for fowls, Hendrix & Filer .... 583,574 
Dye. black trisaw. Schmid & Jedlicka ............. 583.634 
Dye, blue tris8Zo, Schmid & Jedlicka ............. . 
�ffJr�t;io �i-�a�:��cuum: ii". 'Eidrid�e' at' ai:: 
Electric bra\<e. R. M. Hunter . . . ................. ... . 
Electric connector, F. E. Austin ................... . 
Electric switch. '1\ H. Brady ...................... . 
Electrical distribution system. P. M. Heldt .... ... . , 
Electrolysis of watery salt solutions, W. Spilker 583,513 
Elevator. See Hay. grain and fodder elevator. 

Water elevator. 
Elevator. A. N. Woodard ............................ 583,562 
Elevator safety device. S. D. Strohm .............. 583,696 
Embroidery frame. M. A. Voit ...................... 583.520 
:B.nd gate, wagon, C. H. Green ....................... 583,aoo 
��:l�:s, �fe��: ��£re; f�:���,o�:�tt�touse 

& Ruud ............................................ 583;586 
Engines. means for controlling and regulating 

operation of gas, Westinghouse & Ruud ....... 583,585 
Engines. means for obviating smell of internal 

combustion. G. I .. angen .......................... 583.600 
Extractor. See Stump or grub extractor. 
���ry��t

§��o�';!e�N��;'ic:'''''''''''''''''''' 
583,� 

Fare register, J. W. Meaker . ....................... 583,496 
{:�te����:iio�s��.a\v�\r.lpage:::::::::::::: �:� 
Ifastener for shoe laces, etc.. T. George. . .. . . . .. . .. 583.646 
Faucet, W. Curlett ................................... 583,458 
Feed water purifler. J. Bruun ....................... 683,786 
Feed water regulator, automatic, C. G. P. De 
Fen����·:8:·couiter·.·.· ... ·.·.·.· .. ::: ... ·.· .

.
. · .

.
. · ....... · .. ::.':::.'::. �;� 

E�ence building machine. P. Batchelor ............. 583,782 
�:��:.��:!�� .S�!�ri'n ���'.�: � ��t.���.���::::: �:�+ 
Fender. See Car fender. 
�lle. H. Nass .......................................... 583,869 
F'ilter. electric water, W. L. Teter .................. 583.718 
Filtering medium, E. Bennett. ... .. .. .... .. . ...... 583,698 
Firearms. automatic loading mechanism for. A. 

B. Harmon ........................................ 583,744 
Fire door, automatic. W. J. Lane .................. . 583.492 
Fire escape. Z. Szpor ................................. 563.776 
If'ire or burglar alarm, D. O. Benjamin ............. 583.838 
Fireproof door. W. Russell. : ........................ 583,713 
}'loor. roof, or sidewalk construction, P. H. 

Jackson ...•....................••..•.•.•........... 583,685 
��rd �:�s�Jr11:-�io;" J.

o
*��est·iiigh·oiise:: : : ::: �:� 

Fluid pressure reservoirs. multiple clamp con� 
nection for, A. W. Cash ......................... 583.864 

Jg��t���Po
s��db�f�l�g

Fi�1t�\%�riChsen ........ 583.73iJ 

Frame. See Em broidery frame. Picture frame. 
F'ruit picker, Cooney & '1'urner ............ ... . . . .. . . 583,567 
Funnel, '1'. Borcher................................... 583,615 
Furnace. See Electric arc furnace. 
Furnace. J. L. Sheppard ............................. 583,552 
Furnace feeding mechanism. F. M. Faber ......... 583,866 
Game board. P. S. McGee ............................ 583,541 
8::: �g��l:�: �.�.K���8er::::::::::::::::::::::: �:rJ (Continued on pane 382) 



THIS IS TH E P I E R C E  � ACTUAL H. P. 
Gas or Gasol ine Engine, 

Complete, Ready to Operate. YOU can't alford to be witbout it, if itwUl do yo r 
work. !'iliUl'LE, NO FIRE. AH,..U J .U 'I'ELY SAFE, D U lt A B l .E. 

WELl. MAIJE and GUA lL\NT I<:ED to be as represented. 

% H. Pi5����neS:n':fS':���l:;J�e'iI0���t�:st�h:�z:i':eH�h"t'e��1 to 
ar PRICES ARE RIGHT'. 

PIERCE ENG INE  CO. ,  1 7  N .  1 7th St.,  Racine, W is. 

Tools For All Trades 
You can't even think of a Tool that 
isn't mentioned in our 1897 Tool Cat
alogue. Every Metal Worker, every 
person interested in Machinery or 
:U�1���;:Y �¥f����ai;�¥lJ

t 
��g��� 

��7�n���yg��,�� i
�:ntPo�Pit� 

paper and inclose 35c .• and we will 
mail you, postpaid. a copy of the 
book, with discount steet. 

M O NT G O M ERY &, C O .  
MAKERS AND JOBBERS IN 

FINE TOOLS, 
1 0 5  Fulton Street, New York City. 

ROCK DRILLS 
AIR COMPRESSORS 

S I M PLEST, MOST EFFI C I E NT and D U R ABLE. 

(RAND DR I LL CO,) 
Send jor Catalogue. 100 Broadway, New York. 

nf 

;!t 
If you want the best Lathe and Drill 
SIIIIIII=- GHUGKS 

BUY 
WESTCOTT'S. 

S t r o n g e s  t 
Grip, Great
est Capacity 
and Durabil'
ity, Cheap and 

We�tcott Chllek {�o .• (ln c i d  .. , K .  Y •• 1;. ,... A. 
Ask for catalo(/Ue in Enqlish, French. Spanish or German. 

FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 

T E LE P H O N ES 
for Long Or Short Distancp, Use. Also 

Interior or Warehouse Telepbones. 
Sent on trial to responslble parties. 

Sold thou�ands during tbe last 
two years, every one a success. 

or Send jor Circular and Testirrwnials. 

Jul ius Andrae & Sons Co .  

Buy Telephones 
THAT ARE GOOD .. NOT • CHEAP THINGS." 

Thb difference in cost is little. We guarantee 
our apparatus and guarantee our customers 

against loss bypatent suits. Our guaran· 
tee and instruments are both good. 

WESTERN TELEPHONE CONSTRUCTION CO. 
2 5 0·2 54 South Clinton St., Chicago. 

Largest Manufacturers of Telephones 
exclusively in the United States. 

The Automatic 
",--N eostyle 

f:g�
u
�
e
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2� i�:f
f
��ti�i

i
�� 

typewriting, 3K copies per min
ute. The machine is easy to 
operate, as nearly all the work 
is done automatically. Referen-ces to leading concerns now 
nsinJr,it. 
NEOSTYLE CO .. 96-102 Church Street. New York City 

I PRINT 
M Y  

OW N 
Cards, circu· 
lars, with $ 5 
Pre ss and sa ve 
money. 

The Evolution 
OF T H E  

Make money print-
�r;t f��e

O
s�
h
��nt�U! 

newspaper. Type 
setting easy. printed 
rules. Send stamp 
for catalogue, press
es and supplies. to 
the factory, 

KELSEY & CO. 
Meriden, Conn. 

American Locomotive. 
By HERBERT T WALKER. 

This series of articles on tbe bistorical development of 
the Locomotive in America is unique. The author 
Is a member of the National Railway Museum 
Committee of England. and speaks with authority. 
The series is illustrated wit,h tL choice collection of 
twenty-one original drawings of great fidelity. the 
materials beina obtained by great research. This 
important series is publisbed in SCJENTIFIC AMER
ICAN SrpPLEMENTS, 1 J 12, 1113. 1 1 14. Tbe 
set mailed on receipt of 30 cents. 

MUNN & CO., Publishers, 
36l Broadway, New York City. 

be���:'in�esJ�:�ib�r Horse 
\V EB,",'I'EIt 2% actual bOrie power 

GAS E NGINE 
for � 1 �) n .  less 10% discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of leO 
therefore we can make the

RE
rice. Box-

�a��
r
f�:�:��1.:B'i!��!. 0 pounds. 

a:r Write jor Special Catalogue. 

WEBSTER M'F'G CO.,  IOU West 15th Street, CHICAGO. 

POWER? POWER? POWER I 
Fifty per cent. increase at no additional exp�-nse. 

VICTDR VAPOR (MGln •• 
LOCAL AGENTS WANTED. 

St.eam and Vapor Launches 
Row and Sail Boats. 

Send for catalogue. Specify 
..

.. 
one wanted. ' 

THOI. KANE a. ao, �. ' �.. · c  64.66 Wabash av., Chicago. . . . 
Davton £ombintd 

6as and 6asolint 
Ehgint. 

or Catalog jree. 
Every Engine G uaranteed. 

GAS E N G I N E  & MFG. CO., 
ICE AVEN UE,  DAYTON, OHIO, U. S. A. 

The Engine that Built a 1 0.000 
square ft. Addition last year. 

Olds 
Engine 
A marvel of Em

ciencyand Economy 
P. F. Olds & Son Engine Works, BoxH8. Lansing, Mich. 

The Chicago Gas & Gasoline Engine 
The simplest gas and Jlasoline 

engine on the market. Has no 
equal for absolute, steady speed 

and durability. It is a dwarf 
in size and a Samson in 
stl'ength. Catalogue sent on 
application. 

MANUFACTURED l:IY 
J. J .  N l I ltiUAN C(I . . 

48 "A" South Clinton St., 
CHICAGO, Jj,L. 

$250 and op. W-Send for Catalogue. 
Truscott Boat Mfg. Co .. Drawer 9. St. Joseph. Mich 

H O L DINO B A R  

The Berkefeld House Filter. 
The only Filter Removing Tr"ltoid and Cholera 

Bacilli. Tested and L.-.- Drsed by many 
leading authorities in Europe and Am
eriCa. It gives a continuous flow of fil
tered water, absoluteJy free from germs. 
�1fn

ea�::y 
t1}:

a�::�ia
a�e 

a�f i1f�ur�f[:rl�� 
cylinder. Cylinders can be sterilized by 
boiling in water for one bour. Send for 
circulars and prices to tbe ner), efe Id 
Filter Co .. 4. (:ed.u- St • .  l\ew York. 

See IUus. ATUcle in Seientijlc American, June 23, 1894. 

THE APOLLO BRAND 
of galvanized iron is true to gage. 

No -order to roll it tbiu is accepted ; and 
never has been. 

Apollo Iron and Steel Compauy, 
Pittsburgh, Pa. 

Faml' lv Ice Machl'ne Ice, etc., in a few miuutes, $10 and up. Filters, $l.25and up. Cooke�$l. Seltzateurs 
I to pJ'epare one's self BOda water, ".50 and up. L.. DBIUllGNY. 126 " . 25th St., N. Y. 

Garbage cremation furnace, U. K. Stringfellow . .  b83,663 
Garment hanger and stretcher, G. W. Huber . . . . .  583.4-76 
GR.8, apparatus for makIng water, C. R. Collins . . . 583,671 
a: �����u:ng'r����:r.·E:Weiiver:: : : : : : : : : : : :  �:fM 
Gas engine, H. B. Maxwell . . . . . . . . . . . . . . . . . . . . . . . . . .  583,4-P5 
Gas engine, L.R. Nash . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  
Gas engine, J. W .  Raymond . • • . • . . . • • . . • • . .  583,507, 
Gas engine, J. H. Tuff·s .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gas engine, Westingbouse & Ruud . . . . . . . . . . . . . . .  . 

8:: fi�h�����ye�:i�:�.ni: �a�e�
i
.::��

l
.
l
: : : : :: : : : : :  583,630 

Gas making apparatus, J. E. Weaver . . . . . . . . . . . . . . 583,697 
Gas or 011 engine, L. H.Nash . . . . . . . . . . . . . . . . . . . . . . . .  583,6'28 
Gas retort, J. E. Weaver . • . . . . . . . . . . . . • . • . • • . . . • . . . .  583,665 
Gate. See Tilting gate. 
g::��: �.l'.g�li'g:,:�: : : : : : : : : : : : : : : : : : :: : : : : : : : : : : : : : :  �:� 
Gate or door hook, R. C. Bright et al.. • . . • . . . . . . . . . 583,841 
Gear wheels, manufacture of chilled, S. E. Max-

well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • . . . . . . . . . . .  583,626 
Generator. See Gas generator. 
Glove fastener, A. Sebelin . . . . . . . . . . . . . . . . . . . . . . . . . .  583,694 Grinding rolls, G. W. Schreurs . . . . . . . . . . . . . . . . . . . . . .  583,551 
Harne fastener, �'. M. Gable . . . . . . . . . . . . . . . . . . . . . . . . 583,570 
Hanger. See Garment hanger. Hook hanger. Pipe hanger. 
Harness clamp, S. Ernst . . . . . . . . . . . . . . . . . . . . . . . . . . . . 583,569 
Harrow, G. Bukofsky . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 583,730 
Harvester binder, }1'. G. Grove . . . . . . . . . . . . . . . . . . . . . .  583,801 
Hay, grain, and fodder elevator, M. G. Grosscup 583,468 
Hay press, W. A. Kyle . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 583,599 
��:t 
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Heel turning or cutting machine, H. A. Hender-
80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583,648 

Hi
��g�T�!��:':�aii:;�� ��� �.r������ .���.�.

l
.��: 583,871 

Hinge, O. V. & E. E. F'Iora . . . . . . . . . . • • . . . . . . . . . • . . . . .  583,m 
Hinge, Lasb & Street . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . 583 687 
�1��:: fi.�����rg��::::::::::::::::::::::::::::: : : : 
�l��,I���i,ni'. li:�af!������: : : : : : : : : : : : : : :: : : : : : : : :  
Hoisting and conveying apparatus, J .  Campbell 
Hook. See Check hook. Gate or door hook. 
Hook hanger, C. T. Redfield . . . . . . . . . . . . . . . . . . . . . . . . . 583,815 
Horn, campaign, A. V. Short . . . . . . . . . . . . . . . . . . . . . . . . 583,716 
Horse overshoe, M. I. Anderson . . . . . . . . . . . . . . . . . . . .  583,723 
Horses' feet and hoofs, gage for nleasuring, 

Kearns & Kelly� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ng�
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Hub for veb lcles. ball bearinJil: wheel, H. Weber . .  583 
Eu b, whe el, R. If. A. MacKinnon . . . . . , . . . . . . .  , . .  , . .  58 
llluminating basements and dark rOODlS, device 

for, J. G. Pennycuick . . . . . . . . . . . . . . . . . . . . • . • • • • • .  583,580 
Incubator regulator, C. R. Bridges . . . . . • . • . • • • • • • • •  583,592 
Inkstand, W. R Murray . . . . . . . . . . . . . . . . . . • • • • • • • • • • •  583.654 
Insulatur, E. Renault . . . . . . . . . . . . . . . . . . . . • . • . • • • • • • • •  583,692 
Insulator, electric, W. Christie . . . . . . . . . . . . . . • • • • • • • •  583,787 
Ketone, fragrant, J. C. W. �'. Tiemann . . . . . . . . . . • • .  583,720 
Ketones, making aromatic, J. C. W. If'. Tiemann . .  583,719 
Kettle and stove, combined rendering, J. F. 

Brown... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . • . • • • •  583,453 
Keyboard. S. W. Bevill . . . . . . . . . . . . . . . . . . . . . . . . . . • . • •  583,449 
Key fastener, A. H. Bruning . . . . . . . . . . . . . . . . . . . . . . . .  583,669 
Knitting machine reinforcing thread mechanism, 

Murphy & Jacques ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583,653 
Label for vehicles, changeable locking, C. Alley 583,863 
Lamp, W. C. Homan . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . .  583,534 
t::�: �::ei��r:.
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Lamp, street, Prendergast & Slinack . . . . . . . . . . . . . .  583,547 
Lamps, fusible socket for electric. S. H. Russell.. 583,820 
Lantern, magic, J. Keen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583,624-
Latbe, turning, G. H. Ober . . . . . . . . . . . . . . . . . . . . . . . . . .  583,fo05 
Lead, manufacture of white, J. W. H. James . . . . . 583,751 
Lenses, apparatus for producing ellipsoidal, 

Cbambers & Inskeep . . . . . . . . . . . . . . . . . . • . . . . . . . . • .  583,670 
Light. See Prismatic hght. 
Liquors under carbonic acid during transport, 

means for keeping, A. .lfriedeberg . . . . . . . . . . . . . .  583,465 
IJock. See Bicycle lock. Permutation lock. 
tgg�: r: �ith
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Locomotive bell ringer, S. H. Heginbottom . . . . . . .  583,473 
Log loader or turner, T. S. Wilkin . . . . . . • • • . . . . . . . . .  583,560 
tgg� ���;,'��t�
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Mail box, W. D. Jones . . ....... . .. . . . ...•... . . ........ 583,753 
Marking deVIce, E. G. Holloway . . . . . . . . . . . . . . . . . . . . 583,879 
::��
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a�!�'tt· J'o�i�at: . . . . . . . . . . . . . . . . . . . .  583,544 
Measure, tape, A. J. Wiley . . . . . . . . . . . . . . . . . . . . . . . . . . 583,830 
Meat tool, compound, P. Ganzhorn . . . . . . . . . . . . . . . . •  583,682 
Meter. See Disk meter. 
Milk can, A. L. ]Cmery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 583,676 
Mill bur, metallic, O. E. HaUn . . . . . . . . . . . . . . . . . . . . . •  583,5;)2 
�1irror, extensible, M. 'Tischler . . . . . . . . . . . . . . . . . . . . .  583,721 
Moistener, postage stamp and envelop, T. Far-
MO;?d�

k. see 'saiid' m';tiid:· · · · · · · · · · · · · · · · · · · · · · · · · · · ·  583,701 
Motion, device for conve-rting, H. Hartwig . . • . . . . •  583,802 
Motocycle, M. E. HerteL . . . . . . . . . . . . . . . . . . . .. . . . . . . . 583,149 
Motor. See Fluid pressure motor. Tide motor. 

Wave motor. 
Nut lock, C. '1'. Redfield .............. . . ...........•.. 583,817 
8H �fis�st�·a�
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Ore crusher, J .  P. Hanson . . . . . . . . . . . . . . . . . . . • . . • . . . .  

g���:���� Tat�f�nt.�: �u������: : :  : :  : : : : : : : : :  583,4-00 
J::�f���: ���in�i!h��
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Parcel carrier, C. V. Burch . . . . . . . . . . . . . . . . . . . . . . . . . .  583,731 Pen, fountain, C. J. Renz . . . . . . . . . . . . . . . . . . . . . • . . . • . • 583,771 
Pencil, A. Kaiser. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .. �3,754 
Perforating machine, C. Carlton . . . . . . • . . . . . • • •  , . . . .  583,616 
Permutation lock, J. A. Henry . . . . . . . . . . . . . . . . . . . . .• 583,748 
Photograpbic sbutter, W. V. Esmond . . . . . . . . . . .  " .  583,700 
�1��� !r:�!.

r
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t lt��:ann . . . . . . . . . . . . . . . . . . . . . . . . 583,708 
Pipe. See Hot air pipe. 
Pipe hanger, adjustable, W. H. Mack . . . . . . • • • • • . • •  583,709 
�ire ����h��'C:�':rre;:.�
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Planer head, S. E. McDuffie . . . . . . . . . . . . . . . . . • . . • • • .•• 583,502 
Planetarium, illustrative, A. J. McDonald . . . . . • . . •  583,54-0 
Planter, bean, W. S. Saviers . . . . . . . . . . . . . . . . . . . . . . . .. 583,605 
Planter check row mechanism, corn, A. M. Gay-

nor. .  . . .  . . . .  . . .  . .  . .  . . . . .  . . . . .  . . .  . . . . . . . . . . . . . . . . . . ... 583,645 
Plow draugbt attachment, W. H. Nelson . • . . • . • • . .  583,767 
Powder, making smokeless, H. Kolf . . . . . . . . . • . . . . .• 583,489 
Press. See Baling press. Copying press. Hay 

press. 
��l�n�� �f���
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Printing machine numbering apparatus, M. H. 
Pri�K�

ar
maChiiies: parer 'foidiiig 'and' cutting 'Off 583,607 

mec�nism for continuous, M. H. Spear . . . . . . . 583,606 
Prismatic light, J. M. Ewen . . . . . . . . . . . . . . . . . . . . . . . ..• 583,594 
Propeller, boat. J. W. M. D. Moore . . . . . . . . . . . . . . . . .• 583,762 
Propeller, pneumatIC, A. A. Graham . . . . . . . . • . • . . . .  583,142 
Propelling device, auxiliary, R. M. Fryer . . . . • . . . . .  580,74-0 
Pump, R. W. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583,795 
Pump, force and lift, M. C. Harrison . . • . . . . . • • . . • . .  583,745 
����: �\�����1t���
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Pump. spray, M. C. Harrison . . . . . . . . . . . . . . . . . . • . . . . .  583,471 
Pump illg apparatus, well, E. D. yates . . . . . . . . . . . .. . 583,780 
Puzzl e, G. Ricbards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583,509 
Pyroxylin compound,J. H. Stevens . . . . . . . .. 583,516, 583,517 
Rack. See Bottle holding rack. 
Radiator base, steam, A. J. Bayley . . . . . . . . . . . . . . . . .  583,444 
::n;:�, �����\�. ��:�����r �'. �: .��:���.
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�n::� �f�Ut�:��:. W�{y :iio�����.�·.·.·.:·.·.·.: �:�� 
Railways, collector for electric, L. J. Hirt. . . . . . . . .  583,575 
Ratchet drill, double acting, F. A. Reynolds . . . . . .  583,659 
Refrigerating case, portable. W. L. Mulligan . . . . . . 583,652 
Register. See Fare register. 
Regulator. See Feed water regulator. Heat reg-

ulator. Incubator regulator. 
Rein .,uPJDrt, C. E. Burnham . . . . . . . . . . . . . . . . . " . . ... 583,&12 
Releasingdevice for stables, C. F. Bonhack . . . . ' "  583,726 
Reversing mechanism, G. A. Squire . . . . . . . . . . . . . . . .  583,825 
Revolving chair. C. T. Benedict . . . . . . . . . . . . . . . . . . . . .  583,446 
Riveting mandrel, J. F. Mantey . . . .. . . . . . . . . . . . . . . .. 583,760 
Rolls, J. Fawell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583.783 
It���:� �gl�

t
f�� �

h
o�l's �'r �gg�:�j:w: Brc)wii: : : : : :  �:�� 

Sand mOUld. dry, G. & E. Lee . . . . . . . . . . . . . . . . . . . . . ... 583,493 
Sa8h fastener, D. A. Crichton . . . . . . . . . . . . . . . . . . . . . . . , 583,845 
Seal e, cheese, Stalons & Gillett . . . . . . . . . . . . . . . . . . . . . .  583,6lJ5 
��?¥o�

h
g;t�\'e�' !i'c.��r.ae.aii;,ye;.: : : : : :  : : : :  : : : :  : : : : :  �:� 

Sealing metal boxes or cans, hermetically, Ger-sant & Buttifant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58.V>ffi 
Secondary battery, May & King . . . . . . . . . . . . . . . . . . . . . 583,810 
Separator. See Staff separator. 
����� �:gg!�:'q�il�1n� :[l:�limeiii: Vi.' Robert� 583,522 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 58.',5foO 
i§l;-;-��e:

n
f�1�i�: ��ii�

t
L�' (N!rPeft�: : : : : : : : : : : : : :  : :  �:+1l;"l 

Shaft balance, A. S. La Fontaine . . . . . . . . . . . . . . . . . ... 58.'i,756 
Sharpener, mowing machine, II. Allen . . . . . . . . . . . . .  583,443 
�g�i'i::

o
��oiJ"

;;
��li::

CoOl. . . . . . . . . . . . . . . . . . . . .  583,578 
(Continued on paQfl 383) 
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ELECTRICITY 
Machine Design; Stationary, Locomotive and 
Marine Engineering; Mining: Mechanical and 
Architectural Draw'g; Architecture; Plumbing; 
Rail�o�d, 31 COURSES Hyd,"�lic . 
Mu mClpal, &; Bndge 
Engineering; Surveying and Mapping; Sheet 
Metal Pattern Cutti n g ;  Metal Prospecting;  
Bookkeeping ; Shorthand ; English Branches. 

�l!;'hO GUARANTEED SUCCESS. 
re .. Moderate. Ad.ance Dr Installments. 
Circuk&,. Free: State wbject Jlou wish to study. 
IDterDatioDal Corresponden!!", Sl'ihooll, Bo� 94-2. 

T HINK O F  E XT REMES 
in the way of mechanical implements, and, 
whatever they are, you are sure to find 
them in l OA BOOK O F  TOOLS. "  . 

"A Book of 
Tools " fs the 
most complete 
catalogue ever 
issued. Con-
l�d��i��&�S 
ill ustra tions. 

Prices are 
given. 

A copy of 
this book sent 
postpaid to any 
address on re

ceipt of 25 cents in stamps. 

DETROIT, M I CH. 

For Turning Axe, Adze. Pick. 
Sledge, Hatchet, Hammer, Au
ger, jj 'ile, Knife and Chisel Han
dles, Whiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters. ���I: 
��:!�������:

r Legs and otber 

a:r Send jor Circular A. 
The Ob .. r l.athe Co. , Chagrin l<'ni ls. 0., U.S.A. 

VOLNEY W. MASON &. CO., 
Friction Pulleys,Olutches& El evators 

PROV IDENCE R. I. 

V8u U S E  G R I N DSTO N E S ?  
If so, we cau supply you. All sizes Jtl oll n t e ci and 11 1 1 111 fJlIll ft·d. always 
kept in stock. Remember, we make 8 
'3pecialtyof selectin� stones for all spe. 
CLsl purposes. iT Ask jor catalofJue. 
The CI.EVELANJ) STONE CO ,  

2d Floor, Wilshire, Cleveland, O. 

FREEDOM FROM FIRE 
No fear of being burnt out in reSidence, 
office, orfactO'l'y as long as you use the 

Stempel F I R  E Extinguisher. 
�:3��:� �r :�g�:

ci
2dg�re�

in
�Kd q�a��::� 

by leadin"r manufacturers. Best and most dur
able on the market, lllustrated catalogue jree. 

H. R. BENNETT 
1 2 15 Filbert Street, P H I LADELPHIA, PA. � EE��Ee!d

R�Ete�!P'V!�t 
in two minutes. Emer

r
ency 

'. 
����i�

g
Pr��e ���uw�

a wa
y
s 

-
, Complete, ready for use, witb 

, cord and plug, Give make of 
lamp socket and voltage. 

AMERICAN E LECT R I C  HEATING CORPORATION, 
BRANCH OFFICES : GENERAL O]'FICE : 

Havemeyer Bldg., New York. Sears Building, 
Monadnock Bldg., Chicago. BOSTON. 

THE NEW BRISTOL COUNT"�R 

Regiftters an accurate account of work done on print-
�t�er

r
:����ri�

a
�a�t\�:�: ��n

h
l�� Ifo

ea
f,�� :�� 

repeats automatically. Simple, accura�, durable. Spe
Cial coullters to order. IlT' Send lor circular. 

C, J. RO O'r. Bristo , Vonn., U. li'. A. 

C ROOKES T U B E S  

Send jor X-R AY 
CatalogueA. APPARATUS 

R uhmkorfi Coils, Static Machines, Fluoroscopes, etc. 
PHOTOGRAPHIC SUPPLIES. 

G. A:"'��l& �o.�
E

lPnr�:!·fie�':t
c
cg:�.

or
if�ston. 

1897 Suppl¢m¢nt 

eatalOQu¢ R¢a4y ! 
'It 'It 'It 'It 

The publishers of the SCIENTIFIC AMERI
CAN announce that an entirely new 48 
page SUPPLEMENT Catalogue is now 
ready for distribution, and will be sent 
free to all on application. 

MUNN & CO., Publishers, 
361 Broadway, New York City. 



Self-Made 
Reputation 

70,000 sold in 1 896. The Popular 
Wheel at the Standard Price and no 
better wheel at any price. The un
precedented demand for Crescents is 
the result of selling an Honestly 
made wheel at an Honest price . . . .  

Agents Everywhere. Catalogue Free. 
WESTERN WHEEL WORKS. 

l'a.ctory : Cldca.go, Ea.atern Branch : New York. -' -' --' -
. --
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� Or J2 different ��I') spJiJ � .... 
�il!n H I ! !  f B !  nlH! ! !.tJ !U !Ht� 

Deer Park 
ON THE CREST OF THE ALLEGHA N I ES .  

Shoe fastening device, W. H. Benford . • . •. . . . . . . . •  583� Shoe tongue supporter, D. Hilderley .... • . • . • ..•..•. b83,803 Shovel. 8ee Scoop shovel. Rhuto1f, automatic, J. Eppich . . . . . . . . . . . . . . . . . . . . . . . 583,736 
�P�,t�fr����'1t:'�h:ie�: .��:���l.t.�.:: ..

.
.
.•. :::, 

.
•
. '::::. '.: �:�� 

�!:e.'W�g�tkn:ie�: .����.�.�.�: : : : : : : : : : : : : : : : : : : : : :  �:� 
��.;;���i:e,�.��l�c(kego;.·.::·.:·::.: : ·:.::·:.: ·. ·:.:·::: �:i� Smoke consumer, B. E. Cole . . . . . . . . . . . . . . . . . . .  , . . . . Speed gear, M. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Spraying device, J. Kagey . . . . . . . . . . . . • . . . . . . . . . . . . . .  Sta1fseparator, J .  H .  Thwing . . . . . . . . . . . . . . . . . . . . . . . . Starch drier, L. P. Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , , 
�i:��lbJlI�r�C�.iG�·/o�·e��.����·. :·.:·.:·.·.·.:·.:·.·. : .... : �: 
�i������\i� j �;.�:rra�·. : : ': .... , ':::. ', ' . .. .. : '::. ':. ':.':. '::.:: �:� Stereotype plate cutting apparatus, W . Scott . . . ... 583,637 
�i��fJy;r!i��,p�!i����· .. V: M·.· Sprag'lie:·:. '.: ', " " :', ',: �:� Stone, making artificial, C. W. Stevens . . . . . . . . . . . .  . Stone slabs, machine for moulding, G. W. Cofran 
��g��. �1ff,'J>or�i'lI;c�wiin: : : : : : : : : : : : : : : : : : : : : :  :: 583, Stove, hay. straw or other, A. D. Ellis . . . . . . . . . . . . . . 583,851 Stove or furnaee, E. M. Benster . . .  , . . . . . . .  , . . . . . . . .  583.447 Stovepipes, machine for making screw joints in, J. A. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . ... 583,766 Street sweeper, R. McNeil. . . . . . .  , . . . . . .  , , . . . . . . . . . . .  583,710 Street sweeper, J. S. Morgan . . . . .  , ' ,  . . .  , . . .  , . . . . . . . .  583,499 Stump or grub extractor, C. G. Billings . . . . . . . . . . . .  .183,450 
��y�k�il�iT.aJ;�!rzs,.�:.� .. .  ��.��::::: ::::::::::::::::: �:m Switch. See Electric SWitch. SWi���s��e���lle& ��b�r3:.���� .���.�����,� .��.���: 583,704 Table, M. E. Johnston . . . . . . . . .  " , .  , . . . . .  , . . . . . . . . . .  ,. 583,752 
:f:���gg,t��\.:::rt�s ���o��lf,a�� .. ii: E.' Dupiri: ?JH:¥J� 
��l���te: 8�f::������\�e�i,�. �igtl����:��:::::::: ��:�¥� Thermostat, A. Roesch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583,633 Thill coupling, Elder & Manchester . . . . . . . . . . . . . . . .  583,593 'l'hill coupling, C. T. Redfield . . . . . . . . . . . . . . . . . . . . . . .  583,816 
:f,fj�l ;;,��g�;ntl: �: :ag��'!.l�.�.::::::::::::::::::::::::: ���i 
�l��,n�.g��Tvt�.�:,��.��� : : : : : : : : : : : : : : : : : : : : : : : : : :: :  ��� Tire, H. R. Swindler, Jr . .  , , . .  , , . .  , . . . .  , . . . . . .  , . .  , , . .  583,827 'l'ire attaching device for vehicle wheels, R. Cowen. . . . .  . . . .  . . .  . . .  . .  . . . .  . .  . .  . .  . .  . .  . . . .  . . . .  . . .  . . . .  583,865 Tire, hicycle, F. A. Hamp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583,743 Toy. mechanical, "V. R. Smith . . . . . . . . . . . . . . . . . . . . . .  583,661 Trackliner, E. Erickson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583,737 Tr!lP. .See Animal trap. 

1:" '" ,. Trlmmlng,J. Brown . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  lID3. ,Ha 'llrimming machine, rotary. Vose & Ayer . . . . . . . . .  . Trolley finder, G. E. Johnson . . . . . . .  , . . . . . . . . . . . . . . .  . 'l'rolley. self·adjusting. C. 8. McIntire . . . . . . . . . . . . .  . Tru ck, barrel, J. A. Kilburn . . . . . . . . . . . . . . . . . . . . . . . .  . Truck, car, B. W. Tucker . . . . . . . . . . . . . . . . . .  583,610 to 

I 
Turnhuckle. W. IL McLeod . . . . . . . . . . . . . . . . . . . . . . . . .  ,583,765 Turntable, J. P. Casselman . . . . . . . . . . . . . . . . . . . . . . . . . .  �-J.��a Typesetting appliance, Johnson & Low . .  583,478 to .�;{A�1 'lypewriter desk, J. F. Mei8sner . . . . .  , .  , . . . . . . . . . . . . .  583,tiOl 'jlypewrlter desk attachment, OSCillating, F. L. Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 58.'),sr)tl Typewriting machine, G. C. Blickensderfer . . . . . .. . 583,840 'l'ypewriting machine, J. F. Hardy . . . . . . . . . . . . . . . . . .  583,621 Typewriting machine cylinder, W. J. Holmes . . . .. 583,804 
��::::�n;a�:c:��eati�g��icihatS�!l.l�.t�c·huiie �:?i� Valve, automatic pressure regulating, F. O. Pier-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 583,546 Valve device for fluid pressure engines, H. H. Westinghouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 583,588 Valve engineer's brake. Cline & Coughanour . . . . . .  583,733 Valve for high pressures, G. W. Shem . . . . . . . . . . . . . . 583,822 Valve for tapping mains, F. W. Robertshaw . . , . . .  Ml:1,5H;) Valve safety attachment, J. A. Griffiths . . . . . . . . . . .. 583.467 Vault for ceilings, bridges, etc,. F. Von Emperger 583,4&1 Vehicles, case for driving gear of wheeled, W. H. Frost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 583,6 , 583,798 Ventilator outlet gate, J. McCreery . . . . . . . . . . . . . . . . . 583,501 Veterinary obstetrical forceps, G. B. Ostdiek . . . . . 583,813 Wagon seat attachment, Deplanty & Wilson . . . .  , .  &83,673 Wardro be. dressing case and safety bed, com-hined, D. W. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 583,857 Water closet seat attachment, J. H. Stevens, Jr . .  583,662 Water elevator, compressed air, W. S. Bechtol. ... 583,837 Water raising device, Poe & Sparkman . . . . . . . . . . . .  583.768 Water'wheel governor, A. W. & E. E. Woodward. 583,527 Wave motor, W. McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . 583,689 Weather strip, C. S. Adam . . . . . . . . . . . . . . . . . . . . . . . . . . .  583,834 Wheel. See Buffing or polishing wheel. Chain wheel. Window, Berckhemer & Spitzer . . . . . . . . . . . . . . . . . . . .  583.724 
�l�g�r;e�h�r, Flhw.a�lliitworiii.·.·.· ............. �'.'.'. '.' .. :: %i�:�� 
Woodworking machinery, J. F. Fifield . . . . . . . . . . . . .  583,678 Wrench. See Pipe wrench. Wrench, 1(. Gerhardt . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . .  583,741 Wrench, E. C. Roherts . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . .  583,870 

(Main Line B. & O. R. R.l I DESIGNS. 

SEASON OPENS JUNE 2 1  sf 1 897 . ��g��igcre.If�¥.·iioCkweii::::::::::::::::::::::::.: �a� 

SUPERB 

Belt, sash, M. Aronson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,161 , Buckle, H. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,134 Can stand, oil, J. P. Marter . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,145 
HOTEL AND COTTAGES. Carpet, W. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,100 Condiment holder, R. Hunter . . . . . . . . . . . . . . . . . . . . . . .  27,132 

For rates, rooms and other information apply to D. c. 
JONES, Manager. B. & O. Central Building, Baltimore. 
Md., up to June 10th ; after that date, Deer Park, Md. 

Door hanger frame, G. S. Gardner . . . . . . . . . . . . . . . . . . . 27,142 
B�����.8���O��1��� .���!�: ... � .. ��l.��::::::::: .:::� �+;�t� Egg cup, W. H. PeirsoJ. . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  27,133 Fireplace front, W. C. Camenisch. . . .  . . . . . . . . . . . . . • 27,157 Fork, A. S. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,129 Fruit shredder, A. L. Jackson . . . . . . . . . . . . . . . . . . . . . . ... 27.130 Garment supporter, W. N. Cranwell . . . . . . . . . . . . . . . . . 27,135 Hammock, 1. K Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . 27,159 Hat support, H. G. Cozzino . . . . . . . . . . . . . . . . . . . . . . . . . . .  2'1,136 Label coupon, R. A. Wittemann . . . . . . . . . . . . . . . . . . . . .  27,137 Lantern, biczcle, H. Lucas . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,147 

GROW STRONGER W;:}I';,�t'i,�rid:r·f�:���lc:·w:·iiiidS;i,;:: : : : : : : : : : : : :  �ml 
. BODY d BDAIN I Puzzle card, J. H. C. Boig . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,127 
In an n _ . _ Scenic burner, M. Levit . . . . . . . . • . . . . . . . . .  � . . . . . . . . . . . .  27,156 
lti';''i�f . !  ������!. iR°1.�u��:.�����.�: : : : : : : : : : : : : : : :: : : : : : : :  �Nt� 

--.... -------------
BALL BEARING AXLES AND RUB-
ber 'l'ires.-A paper read before the Carriage Builders' National Convention, Philadelphia .. October, JSg4. showing the advantace to be derived trom the use of ball bearings and pneumatic tires in road vehic]f's. Contamed m 8(,Jv,.1'o�TIFIC Al\l ERH·.AN SUPPLEMENT. No. 
99�. Pri('e 10 cents. fro be had at this office and from all newsdealers. 

.�----------

SMITH' S  
RO LLER 

Spring Seat Post 
All Sizes. % to 1 316 

No Rough Roads. 
Easy Seat. 

Sure to please. 
Price S'J.50, 

C. O. D., charges prepaid. 
2 Dnys'� Trial by depositing the price with ex  pr e s s company. Satisfaction guaranteed or money refunded by prepaying return charges. 

JOS. N. SMITH &. CO. 
30 Larned Street, 

Detroit� Mich. 

- - " BROOKS " � 
SPR I N G  SEAT POST, 
The Original The Best Thousand'> 
in use Takes away all jolt and jar, 
Can be used with an� wheel or sad
dle 'fhe only }lost ""ith fln adjust-

Price, �e�� ri.
o 

o�;��:r.t ����sf���f�n g��� $3 00 allteed AGENTS WAmED 

FLEER' S 
G U R U · K O L A 

and Men- Spoke thimhle, J. H. Schneider . . . . . . . .. . . . . . . . . . . . . .  27,139 I tal System ��c���� (j,��Thv�"n�: .�������:::::::::::::::::::::.: �+:H� l :--..... G U M  '.Pie, bundle, W. O. Girton . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 27,140 ' �� 

'= 8ROO .. S SPRING SEAT POST m. 
________ 1_5_4_0 ltl�.���_e_tt_e_B_�_ild_;._g_�()h_I._.go. __ 

� Tire repairing patch. bicycle, E. Scott, . . . . . . . . . . . .  ,. 27,149 ]i 
����J;iNe'iv�klJ�olibI:e�t�g;:.rac;:! ��\g�ig�a: ��:I'h�����infri!e,����M(;�Ii!:,5J.:� �+:l� � & Bicycle Electric Lig\tS, • 

ates Vigor. Askynur Dealer jor it, or Wheel rim, O. A. Hanford . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,150 �i �r���eJi��<tJ�clI��o�:: : Six Packages, by mail, �5 V ents. J!" il' $8 Medical Batteries, • � 
Frank H. Fleer & Co •• 1 0 5  Chestnut St .. Philadelphia. �i if�f;�l'l:I�8�����,ad:. : 

I M PROVED WASHBURNE' S  PATENT TRADE MARKS. �i Dry Batteries, best" • , 

• $4.00 
• 1.50 
• teO 
• 8.95 
. 39.00 .30 

.26 
SCARF FAST ENER A N D  HOSE SU PPORTER. . ' llr Agents Wanted. 

I�" - It is more than a mere Scarf Ale. lemonade and soda water, ginger, W. A. ROss �!  Our Bicycle Electric Light is the 
i'. , ' _  ra����eg�·to:ii��taJt��e�a�f !t Bee� ��.s Heurich 'Bre�;iiig' COmpany:::::: ::36,ii4: �:l�g �! best th� t�������;�rs�

ned. 
: . Bread, crackers, biscuits, cakes, candies and COll-
' .  • , ; �Ot8Je�lis�Wa�d�J'P;o'iir��ri{.� fections, Ward-Mackey Company . . . . . . . . . . . . . . . .  30,119 OHIO EI.ECTRIC WORKS. Cleveland, Ohio. 
' i  g': , And, like the Hose Suppurter, ' ��fe���nfa:d �:stg:�e������W.·K: Fairbaiik 30,117 � CO py LET T E  R S  : , : !' it holds tight. prevents slipping Com�any . . . . . . .  , . . . . . . .  , . ,  . . . . . . . . . . . . . .  , . . . . . . . . . .  30,115 � Ii',:" , , ' :  :;

,
f ��gIi�:1l 8O;��i��eo�r �;;�;

a
�� Flour. wheat. Ballard & Ballard Company . . . . . . . . . .  30.118 

. 

1ij; i:R� fifteen a minute
j 
a1l 1eg'ible. use my im-

',,' mail, 10 cents. lllus. catalog }ree. � Glass, sheet, Mississippi Glass Company . . . . . . . . . . . .  30,129 " • proved automat c copying machine. 
� AM. HRIUA 1'0 R I N G CII., _ Ham, hacon and shoulders, John Morrell Com-

, . _ (' 
llr SMId jor iUustrated circular. � Dept. S, A .. Waterhury. Conn. Jellf:s�yF:MO�ga:,;: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: �n§g " \ JOHN H. A N D ERSON, 

Ladders, hand trucks and settees, step, R. W. !.I '  ' . 9111 MOlladllock, CHICAGO. 

Big Four 
Route. 

Whitehurst & Company . . . . . . . . . . . . . . . . . . . . . . . . . .  30,130 Linen, silk, cotton, woolen, worsted and hair fabric goods, certain named, Bruhl Brothers. 30,108 to 30,111 Liquor known as Holland Schiedam Geneva, spirituous, Rlankenheym & Nolet . . . . . . . . . . . . ... 30,126 Lubricating compound. White & Bagley Company 30,116 Peanuts, J. F. Devine . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  30,121 Pipe and fittings, wrought iron, John Simmons 
sal�e��Ef��;U(;re 'Gal]" iJ"ure' Compaiiy : � : :  '::::::::::. �:lU Shirt waists and skirts. Waldorf Manufacturing Compan y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30,106 Soap, scouring, Delta Manufacturing Company . . . .  30,114 Tablets for dyspepsia and kindred complaints. C. H. Michell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,112 Tin rfi��fat�eb��g��;�. ��� . ����l . .  �����.s:. �.�1�1, 30,128 Yarn, woolen or worsted, B. llimann & Company .• 30,107 Tbis popular line reaches the most important cities of 

the United States. Magnificent trains run daily be .. A print�d ("oPY of the specification and drawing of tween St. Louis. Peoria, Indianapolis, Ci:"lcinnati, Co- any patent in the foregoing list, or any patent in print Issued SInce 1863. will be furnished from this office for lumbus. Butral0, New York and Boston. It is the direct 10 cents. In ordering please state the name and number 
route also with unexcelled train service between Lln- j3�o����;�Netw ��\!,:.d, S���i�r�te:�ifl���i�enC�hfr� 
cinnati, Louisville. Indianapolis and Chicago. Equipped a large number of copies are desired at one time. 
with .Buffet Parlor Cars, Elegant Dining Cars, and ve���r�t}�� aJ';uo�ntt�en:��e��f�se g���de� �b!h:o�� Superb Wagner Sleeping Cars. E. O. McCORMICK, going list, provided they are simple, at acost of $40 each. j If complica�ed the cost will be a little more. For ju11 Passenger Traffic Manaf;er, Cincinnati. O. instructions address Munn & Co .• 3b1. Broadway, New York. Other foreign patents may also be obt.ainca. 

Our catalogue lii'. is sent free for the askinll. It lists books per-
�b�ntfi,��131b:h�a8C}��C��ad� reference by those deSiring 
:�1���i��' ��1��ala;;!fg:;{;i1iDJ.i 

Scientific 
Books books. which we sell to everybody at wholesale prices. 

MOlllgom ery 'Yurf) & Co., Chicnsro. 

STEEL STAMPS r�A�t1,�A���"I� ;rl�<rr,.�&C 
fIGUR£. & A LPHAB£'T S E TS AT L O W £.ST PRI C £. 5 .  

'L�LaiA,f����EO SCHWAAB STAMP&,sEALC'.' 
SoEND FOR C.IRC.ULAR M I L.\NA U K E.. E. '\NI S .  

Experimental & Model Work 
Girs. tlIIIA advice free. Gardam & Son. 45-51 Rose St" N, Y. 

B RASS BAND 
Instruments, Drums, Uniforms, Equip
ments for Bands and Drum Corps. Low" 
est prices ever quoted. Fine Catalog, 400 
IllustratlOns,mailedfree; it gives B.md 
Music & Instructions for Amateur Bands. 
LION & BEALl. 33-35 Adami at-, elL. 

© 1897 SCIENTIFIC AMERICAN, INC. 

AND I' A ItT!s. Gears. Dies. etc. U1ItlJll1-1 Catalooue Free. J. C. !SEYl •. l S I  
•• , _ _ ___ _ lUadiSlI1I !Street, CHI CAGO . 

Shorthand by' Mail ��r'����t!ltdl��e�.erfi�� lesson Flree.. Potts bho�thand College, Williamsport, Pa. 

I C E .iUA (�H I N  I��. COl'lil'!llil EII#lillejiii� Ul''''''t'l'1il! 
and Buttlt'l'lii' iU nchillf·ry. THE VILTER MFG. Co., 800 Clinton Street, Milwaukee. Wis. 

BAND FASTENERS ��R
E fA��� 

A. P. D ICKEY M FG. CO. . RAC I NE, W IS. 

.I!'or Railroads, 'l"iil1s and Manufactories. Builders of Steel Towers and Tanks. 
La. Red Cypress Wood 'hnks a specialty. 

W .  E. ('A I . IJ W E I . I .  (:0 .. 
Z17 E. Main Street. Louisville. Ky_ 

in rt' B��S� n!R �rcsPotla�� '\'rom milk (}llly. Save�ic£lmd saH, Made eaally with Pol :r. Rapid. order. 1'""""" 

Polar Star Mfg. C�ve �t't�:;���t��.�vei1h�I��epa 

F O R  S ALE O R  RENT 
A Foundry Building with gOOd Cupola and attachments admirably located for small castings which can be loaded on the property and delivered either by rail or water to Philadelphia, Boston and New York. The last occupant made Plumbers' Materials. To a you�g . man t�is presents a desirable opportunity for beglnmng bUSIness. and the owners of the property Will be quite willing to invest the needed capital to make it s suecess, provIded the proper management is assured. Address : J. M. H .. Box 77 3, New York. 

Zinc Etchings .. , Half=Tones 'O"" P\I""" .. ' 

, "".,eo""'''""' 'om,"' Electrotypes "' Designing. 
Ileial Sign « Engr3\ ing Co., - - Mawaukee, Wis. 

DRY BATTERIES.-A PAPER BY L .  K. 
Bohm, treating of open circuit batteries, histGrical dry batteries. modern dry batteries, Hellesen's battery. Bryan's battery. Koller's battery, and the efficiency of dry ce1J�. With 3 IllustratIOns. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 1 0 0 1 .  Price 10 cents. To be had at thiS office and from all newsdealers. 

&0 YEARS' 
EXPERIENCE. 

··PATENTS 
TRADE MARKS. 

DESICNS. 
COPYRICHTS &c. 

Anyone sending R sketch and description may qui ckly ascertain, free, whether an invention is prcbably patentable. Communications strictly confidential Oldest agency for securing patents 
in America. We have a Washington Office. Patents taken tbrough Munn & Co receive special notice in the 

SCIENTIFIO AMERIOAN, 
beautifully illustrated. largest circulation of 
if.�s:in���t��.rnag�:;i��� t:�:�� ��ii 
B�K <IN PATENTS sent free Address 

M U N N  & CO. , 361 Broadway, New York. 
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