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!l'/Ie Most U8e,tul PracUcaI Book Jllver O;fferea to Amm­ca",M� 

13th Thoroughly Revised Edition. 
J"U"ST :El.E.A.X> Y. 

The Complete Practical Machinist: Embracing Lathe 
Work, Vise Work, Drills and Drilling, Taps and Dies, 
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Illustrated by 356 Engravings. Thirteenth edition, thor­
oughly revised and in great part rewritten. In one vol. 
12mo.439 paj'les

j 
price $2.W. By mail,free oj postage, to I an({:::�ri:s�td'h����i. Cutting T�OlS for Lathes and 
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V. I,athe-Dogs, Carriers or Drivers. VI. Turning Eccen­
trics. VII. nand'Turning. VIII. Drilling in the Lathe. 
IX. Boring Bars. X. Slotting Machine Tools. XI. Twist 
Drills. XII. Tool Steel. XUI. T'!J's and Dies. XIV. V i.e 
Work. Tools .. XV. Fitting Connectinlf Rods. XVI. Mill-
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XIX. To Calculate the Speed of Wheels, Pulleys, etc. 
XX. How to Set a Slide Valve. XXI. Pumps. lndex. 

;:FThe above or a.ny of our Books sent bymai! free oj 
postage at tile publiCation price to any adaress in the worla. 

nrOur large Oatalogue o.f PracUcal aria SCientific Books. 
96 p",ges. 800. ana our other Catalogues ana Ovrculars, the 
whole coverintg every branch o! Science A.pplied to the A.rts, 
Bent free ana free o/postage to onyone in any part oj the 
world, 1bho will furnish his address. 

HEN RY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS,BoOKSELLERS & IMpORTERS, 

810 Walnut Street, Philadelphia, Pa. 

Violin (Jutfits at· $3.50, $7, $12�2 eaeh. Send stamp for Beautllul Illustl'ated ats.logue of Violins Guitars Ban .. jos, Cornets! Flutes, Stnn . 'kinos, Hs,l'monic9.B, 
'
Organ Accor-

deons, MUSIC Boxes, &c. LOWEST PRICER. Mail Orders • Specialty. C. W .. STORY I 25 Central St., Boston, Mass. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatlleld. With directions for construction. Four engravings. Contained in SCIENTIFIC AMERICAN SUP� 
PLEMENT,59. Price'1O centa. To be had at this Office 
and of all newsdealers. 

FOR SALE 
One ten horse-power upright Steam 

• engine and boiler. Has been used 
two years; .r:"0'S'i,�1�'::��fj Ni�Ji:ef�!:, 

Address 
Sprin�lIeld, Ohio. maDYKE'S BEARD ELIXIRi I /br A teT Fore .... IU. xurlant Ml1Btaohe, Wh)BM Before After 

• ". ;��a��. hag" 0j���. heE�!if; �.�� .. �.' ,;.�, 
� B"ats the world. 2 of B Pkgs d088 � ..A!l'j � th .. work. Will prove it or forfeit ,.-

lillOU.O�. Price "er " .. k�ga WIth dir""tion8 BRBled and P""tIl"'" 2. < ono>, .-j tor 
ew., Mta.mp8or�ilv .. r. L. A. L. SltlI'l'U &; UO., Agents, I'.laUDe, Ill. 

WeakNervousMen 

VARICOCELE Paiute. snre cure. Book free 
Clviale Agency, 160Fulton Bt-,li. Y� 

A GREAT MEDICAL WORK ON MANHOOD. I Exhausted Vitality, Nervoqs and Physical Debility, Pre­
mature DecHne in Man, and the untold miseries flesh is 
grJ� tOit :O�?��;O��V�le:�wlig��

g
f�

i
�ale���rg

, ��a 
chronic disea,ses, each One of which is invaluable-so 
found by the author, whose experience for 23 years is 
such as prObably never before fell to the lot of any 
physician. Three hundred pages, bound in beautiful 
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the author by the National Medical Association, to the 
officers of which he refers. 
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be consulted on all diseases requiring skill and experl. 
ence. 

PATENTS. 
MESSRS. MUNN & CO., in connection with the pub. 

lication of the ScIlilNTIll'IC AM "RICAN, continue to ex· 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of busines8 tbey have had jorty gears' 
experience, and now have unequaled facilities for 
the preparation of Patent Drawings, SpecificaUons, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. MessrS. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissnes, Assignments, 
and Reports on Infringements of Patents. All businesF 
intrusted to them is done with special care and prompt­
ness, on very reasonab1e terms. 

A pamphlet sent free of charge, on application, COn· 
taining full informatiOn a bout Patents and how to pro­
cure them; directions COnCernjng Labels, Copyrights, 
Designs, Patente, Appeals, Reissues, Infringements, As­
signments, R jected Cases, Hints On the Sale of Pa­
tents, etc. 

We also send. free af' charae. a SYnopsis of Foreign 
Patent Laws, showing the cost and method of securing 
"patents in all the prinCipal countries of the world. 

lJIUNN &; CO.� Sol1eitol'S of' Patents, 
361 Broadway. New York. 

BRANCH OFFICE.--Corner of F and 7th Streets 
Ws,sbilj,g1on, D. C. 

" O�Al.W:PXON " 
6-Lever,Horizontal, 
lUmN IghtLatehe. 
Japanned Cases, 
Bronze(alsoNiCkel­
Platea) Escutch-

"Champion" Cash or Deed Boxes. 
lIIore llonvenient and ()heaper than a Safe. 

eons and K nob  s, .Best Tin Goods. 
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thickness of wood. bination Lock. 
The most s e c u r e  About a� Recure 
Latcll in the market as the ordinary 

If not kept by Safe Lock, but 
nearest hardware mo r e  s imp le. 
dealer, we will Handsome plat-
deliver". by mail, ed Dial. Combinations readily changed. 12 sizes j also 

Escutch free, forintrodnc- inside trays. 
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ei� See EdItorIal NotICe So. AM. pg. 34ft price. press, a samyle for introduction, on receipt of list price. 

Every reader is requested to send address and 2c. stamp for our Hj.PaKe Ill ustrated List, with which we 
will mail, free, an acceptable Nickeled Steel Pocket T ool . 
MILLER LOCK CO., 823 CHERRY STREET. PHILADELPHIA, P A. 

THE BUILDERS OF ALL DESCRIPTION OF 

PUSEY &, JONES CO. MA�HIN�n y U��D �y MANUr A�TUn�n� �r r Ar�n. Wilmington. Delaware. 

ROCK BREAKERS AND ,ORE CRUSHERS. 
We manufacture and SUl!pJy at short notice and lowest rates, stone and Ore Crushers con­

tainin!(theinvention described in Letters Patent. issued to Eli W. Blake, June 15th. 185R, j;0geth­
er with NF:w AND Y ALUABr,E IMP1WVEMENTS, for which Letters Patent were grantedlVlay 11th 
and July 20th, 1880. to Mr. S. I. Marsden A II Crushers supplied by us are constructed unqer 
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B'l�:!';j��b����n 'll:i�' t6'�;�� ��J i�1i�lears, has been connected Wlth 

FARREL FOUNDRY AND MACHINE CO., Mannfrs., Ansonia:, Conn. 
COPELAND & B AC ON, Agents, New York. 

P. O. )lox , 
Or our General Sales Office, 83 Liberty St. &149 B'way,N.Y. 

WITHER BY, RUGG & RICHARDSON. ManufactUrers 
of Patent Wood Working Machinery of every descrip­
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co .. Worcester, MaRS. Send for Catalo�ue. 

RAILWAY AND STEAM FITTERS' SUPPLIES. 
Rue's Little Giant In,jector. 

s:! TELEP�C>::NES S3.50. SCREW JACKS, STURTEVANT BLOWERS, &c. 
Send for circulars. Fitch bur g Acoustic Telephone Co., 12 Cl'OSS �t .. Fitchbul'lI', Mass. JOHN S. URQUH ART, 46 Cortlandt St., N. Y. 

THE CAMERON STEAM PUMP. 
&'X"�:X>.A.�:X> �F E:K.CEx..x..EJSrCE. 

30,000 IN USE. 
MANUFACTURED SOLEI,Y BY 

The A. S. {JAIIIERON STEAM PUMP WORKS, Fo6t East 23d St., New York. 

THE ·CELEBRATED 
RACINE BOATS 

•• � and CANOES, 
+""\.o 

ALSO ALL KINDS OF 

o�c LAPSTREAK BOATS. 
We build t 0 order anything in the boa. t line. 

THOS. KANE &: CO., (BOX F.) 
187 and 189 WahashAve.. CHlCAGO. 

FRET SAW OR BRACKET WOODS, 
IN CHOICE AND RARE-VARIETY, 

PL.A.:LV:EX> �E.A.X>Y F<>� "U"ISE. 
ALSO LATEST BOOKS OF DESIGNS. 

GEO. W. READ & CO., 
Mannfactnrers Mahogany and other Cabinet WoodS. 

1�6 to 200 LEWIS l"T., N. Y. 

HARDEN STAR HAND GRENADE 
FIRE EXTINGUISHER 

Puts Out Fire Instantly. 
See editorial notice in SCIENTIFIC AMERI­
CAN of November 22<1, 188e1. 
Send for Circulars. Address 
Harden Hand Grenade Fire Exlinguisher Co., 

205 Wabash Ave., Chlca/!:o. 
10 �

i
��s�\lr�����y�f,ew York. 

Clark's Steel Cased Rubber Wheel, See illus. article in SCIENTIFIC AMlilltiCAN Sept.1B, 1884. 

Cu!�i� !!;��"!�DR!��,I�J�r, 
Is made entirely of �I etal. Occupies the 
same space as a Globe Valve. It has no 
glands or packing, and is a lock-up valve. 

CURTIS STEAM TRAP 
'Has main valve outside and air valve 

inside. 
CURTIS REGULA'l'OR CO., 114 Beverly St., Boston, Mass. 

�� (C;AR:'l1' � tMJ((JEfNJ � 
STEEL WIRE Of�SCRIPTION �U 
234 w. Z9.ST. EVERY &sTEElSPRINGs. NEWYORKCITY 

PHONOGRAPHY, or Phonetic Short Hand. Catalogue of works by Benn Pitman and Jerome B. Howard, 
with alphabet and illustration for beginners, sent on ap­
plication. Address: PHONOGRAPHIC INSTITU'l'E, CinCinnati, Ohio. 

CUTLER'S POCKET INHALER 
A.ND 

Carbolate of Iodine 
INHALANT. 

.A cnreforGatarrh,Bron-
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Lungs-even (Jonsulnp­
tion-If taken in season. It will break up a Uold at 
once. It is the IUIIK of Cough lnedicines. A few 
inhalations will correct the most'Offensive Breath. 
It may be carried as handily as a penknife, and is guar .. 
anteed to accomplish all that is claimed for it. 
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and an Miasmatic and Tnjectious diseases. It bas been 
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the great number of persons, including Physicians an d 
NurseR, who used the INHALER as a preventive, not one �s known to have been attacked witli any of the dis­
eases to which they were exposed. 
Patented throu�h the agency of the SCIENTIFIC 

AMERICAN in 1�73, this Inhaler has since had a larger 
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the market are eitherwol·thless substitutes orfraudu­
leu( imitations. 

Ove r 400.000 in use. Sold by Druggists for $1.00. By mail, $1.25_ 
W. H. SMITH & CO., PROP'S, 

. 410 MiChIgan St .. Buffalo. N. Y. 

LOVERS OF MUSIC 

© 1885 SCIENTIFIC AMERICAN. INC 

VEW SEEDS CATALOGUES FREE. 
.I.� DEALERS APPLY. 

Z. DE FOREST ELY & CO., 
WHOLESALE SEED MERCHANTS, 

1122 MA RKET STREET, 
Philadelphia, Pa. 

Z. DE FOREST ELY, ROBERTS STEVENSON. 
Late of the IIrm of Buist. 

THE DINGEE & CONARD CO'S 
BEAUTIFUL EVER.BLOOMING 

ROSES 
O ur Great S£cciaIty isgrowin

�
.and distributing 
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OTHER VARIETIES 2.3.& 10 FOR 51 
:r:go;�i���!�d c���frro�o��t&w!e�t �� 
Addres., THE DINGEE & CONARD 00 .. RoaeGrowers, West Grove, Chester Co., -Pa. 

This IS the only steam boiler ever 
devised in strict compliance with 
the demands of r�atural laws. It 
gives complete immunity against 
explosions, delivers dry stJeam, 
prevents all incrustation and de­
posit on the bottom plates, affords 
safety with high pressure, and 
secures great economy. 'rhe in 
vention is applicabh� to every style 
�fi�J).jl�t����ll�a�r b:�[:ra:�trYl
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new or old boilers. I.licenses grant­
ed on Jiberal terms to manufac-

-,-.:-."�,.,,, f�(f����tlPL()SJVE BOII�Elt CO •• 11>1> and 11>7 Uroadway,N.Y. 
$5 to $20 per day athome. ;<amplesworth$5free. 

Address STI'-;SO" & CY0rtland,Maine. 

E�:�1�= FRIIT 
AMERICAN MAN'F'G CO. 
"BOX R," WAYNESBORO. PA. 

VV"ATER.. 
Cities, Towns, and Manufaotories 

Snpplied by GREEN & SHAWl 
PATENT TUBE AND GANG WELL Il'YSTEM. 

Will, D, Andrews & Bra .. 233 Broadway, N, Y. 
Infringers of above patents will be prosecuted. 

FOREIGN PATENTS. 
Their Cost Reduced.� 

jThe expenses attending the procuring of patents In 
most foreign countries having been considerably re­
duced the obf'tacle of cost is no longer in theway of a 
large proportion of our inventors patenting their inven­
tions abroad 

CANADA.-The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former inC.ludes the Provinces of Ontario, Quebec, :New 
Brunswick, 1'Tova Scotia, British Columbia, �nd Mani­
toba. 

The number of our patentees who avall themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas­
IDi'_ 

ENIlI,A ND.-Tbe new Engllsh law, which went into 
force on Jan. 1st. enables parties to secure patents in 
Great Britain on very modBrate terms. A British pa. 
tent includes England, Scotland, Wales, Ireland and tlle 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
iii England as bis United States patent produces for 
him at home. and the BmaJl cost now renders it possible 
for almoSlt every patentee in this country to secure a pa. 
tent in Ureat Britain, where his rights are as well pro­
tected as in the United states. 

O')'HEIt COUN')'IUES.-Patents are also obtained 
on very reasonable terms in France, Belgium, Germany, 
Austria, Russia. Ita.!y, Spain (the latter inclu�.es Cuba 
and all the other Spanish Co]onies), Brazil, British India, 
Australia, and the other British Colonies. 

An experience of FORTY years has enabled the 
publishers of THE SCIENTIFIC AMERIOAN to establish 

competent and trustworthy agencies in aU the principal 
foreign countries, and it has always been their aim to 
ba ve the business of their clients promptly and proper­
ly done and their intere.<s faithfully guarded. 

A pamph1et containing a synopsis of the patent Jaws 
of alJ connt ries, including the cost for each, and othe 
information useful to persons contemplating the pro­
curing of patents abroad, may be had on application to 
this office. 

MUNN & CO., Edltorll and Proprietors of THE SCI­
ENTIFIC AMERICAN, cordiaJ1y invite aU persons deSiring 
any information relative to patents, or the registry of 
trade-marks, in tbis country or abroad, to call at their 
effices, 861 Broadway. Examination of inventions, con­
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN &; CO., 
Publis:lers and Patent SoliCitors, 

S61 BroadwllJ'. New York. 
BranM Office, Mr. F and 7th Streets. oppoSite Patent OlIIce Washlnllton, D. Co 
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