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A New and OrigIma! American Bool< on tile Mawulac

t;ure of Leather. 

DAVI�'� MANUrA�TURB�r LEATHER 
JUST READY. 

Icitutiiit !tutritau. 

NEW YORK BEL TINC a, PACKINC CO. 
The Oldest and Largeat Manufacturers of the Original 

SOLID VULOAN"ITE 

The Manufacture a f Leather: being a description of 
all of the Processes for the Tanning, Tawing, Curry. 
Ing. Finishing, and Dyeing of every kind of Leather; 
Including the various Raw Materials and the Methods 
for Determining their Values i the 'rools, MachiDP-Ft, 
and all details of Importance connected with an In
telligent and prolltable prosecution of the Art, with 
""eclal reference to the best American Practice. To � "VV 11 1 which are added Complete Lists of all American 
PateDts for Materi�ls, Processes. 'l'ools, and Machines � e ry e e s . 
for Tanning. C!,rrYIng,e�c. By Charles Thomas Davis. .4. II othp!' kinds Imitation. and Infel·lol'. Our name Is stamped In full upon all our E���ti:r

t
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mw..';,"e o,,� �b:t� standard BEl?l'ING, PAUKING, and I!0SE. Address· 
_ age to any address In the world. JOHN H, fllrEEVER, Treas. N e� Yo:rk ::eel ting and. Faek�ng Co .• 

Jr A large i!iustratea circular 0/ this book, showing the I JOHND: CHEEVER, Treas'y Dep. Warehouse, 115 Park Row. oIJP. Astor House, N. Y. contents, will be sent free to anyone o!n any part oj the Branches: 308 Chestnut Street. Phila., 151 Lake Street, Chicago, and 52 and ul Summer Street, Boston, world wlW wll! furni..h hisaddress. 
HE�RY CAREY BAIRD & CO., 

810 IV alnut Street, Pblladelphla, Pa. 

T�I M���iniata' & �tlAm Enginelra' 
PRACTICAL CALCULATOR. 

A Oomptlatwnoj Usef'ul Bules and Problems, arithmeUc:alliy SOIVed,s"together with GeneralIn/ormation, AmJUc-
abl£ to �'::�:M�!. �::a1JJg;r.'tl!eys, S/uiJts, 

EMBRACING 
Valuahle Tahles and Instructions in ScrewVUt

ling, Valve and I�illk Motion, etc., etc. 
BY I>_ B_ I>:r%c:>W'. 

Full Morocco,16mo, Oblong, Pocket Form, $2.00. 
D. �t���:}',,::r:i�':.���"il ... New York. 

*.* Copies sent by mall, postpaid, on receipt of price. 
THE 

ROCK BREAKERS AND ORE CRUSHERS. 
ta:lh�t6'.:'i�;!::il'o���:�Wg� �� t����r�����n"t�lk�

o
e�et,t �tlt'{.,": ���� ���e q�h�'j"&t�g�: 

er with Nr·;w AND VAJ..[TABI,E IMPII()VI<;MII;z\.TS, fOfWhich Letters Patent were granted May 11th 
and July 20tb, 1880. to �Ir. S. 1,. Ma,'sden All Crushers supplied by us are constructed under 
the superlntendence of �. Marsden, who, for the past IIfteen years, has been Connected with 
the manufacture of Blake Crushers In tbis country and EDjlland. 
cOI'Er.f:At�'8�Y:�J,i�?llg1�n���.�e�Af:'��E CO., [bnufrs., Ansonia, Conn. 

Holl�nQ': Doucll �lDcIV�lVDa 
SOLD BY THE POUND. 

They combine the brass seat and rubber 
ffi�im'i�lh'!,��

a��J'::i:��t�
elgb more 

Samples sent -'Or triaL 
HOLLAND & THOMPSON, Mauufadurers, 

�U' RIVER ST., TROY, N.Y. 

FREE HOLIDAY 
you (f�!�f �ha�;:)�f;�� an secure u�����m A1t:�'i llu:��-
will send 20 cts.in stamps @ted with blrds, flowers, 
�{ll����eC:r�:, 

5 t���� ���pbi� �ib���f 
New Year Cards, Slovel all the Presidents of the Birthday Cards a beautifu) U.S. with autograpbsig-
Gilt Bound Floral Aut().o natumof each, also our newillustrated hoHdavbook. U. S. MFG. CO •• HSl'trord, Conn. 

POPULAR SCIENCE i RIPON CATHEDRAL. - FULL PAGE 
filu8tratlon and brief description of this ancient English 
ecclesiastical structure. Contained In SCIENTIFIC 

�4.9E£!!PuS, � BEAUTIES," ��l��i�� ����il�i Ir�'p�r��ac{:ei�et MONTHLY. 
Conducted by E. L. & W. J. YOUMANS, 

AMERICAN SUPPLEMENT, No. 33;1. Price 10 cents, To 
be had at this oIDce Bnd fr:Jm all newsdealers, 

American Meteoroloaical Journal. 

Purse lined with French kid, Free. Agents' 
New Sample Book, Premium List and Price List Free. U. S. Card Co., Centerbrook, Conn. 

THE POPULAR SCIICNce MONTHLY for 1885 will con- �t�:oWglt�� ��
I
\'��r.cM:,\��ef{��'i.it������?c'ir.' �t"i: 

���r:�rSt��'i'i.\�����'v�����R�n i�n'iie�l,';,". m���h v���a:;Ie . verslty. Published by W. H. BURR & Co., DetrOit, Mich. 
����:.l1t In the various departments of scientilic in-

, 
Subscription, $3.00 per annum. 
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the sun? If so, send 1;1 eents (silver) to the Intel'na. 
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The wide range of its discussions includes, among 
ot�:� t����� of science upon education. i Questions relating to the prevention of disease and the 
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the introduction of better w�y. of living, and Improved 
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aptatlon of public buildings and private houses to the 
wants of those who use them. 
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time In the defJartments of anthr(,poIO�Y and archeo-
��� }��� '?t�y

 
rp.:;�r;�g:Jn':fft'i���e lieve opment of the 

Whatever of real advance Is made In chemistry, geo
gra�bY, astronomy, physiology, psycholol1:Y, bota� 
:�n�g.:. ������I��� fh�I��rd 0'1 ��c�h

�
r
re�'i?rded 

monthly·. 
p.;'J��i��,a;ie

���:s��f���v"e
a�c1�n\�J:in�I

�����r.\'r, �� 
recorded their most marked achievements in SCience, 
and the general bearing of tbelr work Indicated and Iti 
value estimated. 

Valume XXVI begins with the November number, but 
subscriptions may begin at any time, 
Terms: $15.00 per annum. 

Single copy, 150 cents. 

D. APPLETON & CO., Publishers, 
1.. 3, and 5 BOND STREET, 

NEW YORK. 
GustaVE, Stechert, 166 Broadway, N. y', Has For Sale: 
Annales del!! Ponts et (Jhaussees. 8;:'��;: ���8:!�ipm�y���ii::::m�:co, $160.00 
Complete Set, 1826-81, vol. 1-90, bound in half 

morocco.. . • • • • $500.00 
DJ���I�f;s s::�\���"�!rJ�:� J .ro���al;lf 

morocco,. . • • . • $250.OQ 
HeDlotres et (JoDlptesReudus de Ia Societ4j' 

des Illgenienrs Civils. 
Complete ,;et, 18l9-79. Cloth, with gilt title, • $85.00 

Proceedin� or the Institution of Me
chanical Engineers. 

Complete Set, 1847CS3, & Register. Half calf, neat, $175.00 
'Trausactions, Philosophical, or the Royal Society or London. 

IG65-18oo, Abridged, (110 vols., bound half calf and 
1801-81, Complete. i clotb, • • . $575.00 

SA'VE :w.£�N'EY 
GRAND BY SENDING FOR ACOPY OFOUR 

. before buying your Christmas Pre-

H LIDAY sents. Whether for young or old, (I nothing Is so sure to plea,e as ahand-
Bome book, and our catalogue places GATALO GUEan almost endless variety before you 
to select from at from 30 to 50 p&r cent. 

���heto"Tn����rE�'l�';.e
,.r� si,'i

d
lJ [i'fl� m�E 305 Washington St., opp ... Old South," 800tOll, lt1as8. 

Vou need the Best Family, Religious, and Literary 
Weekly Newspaper. 

THEINDEPENDBNT, New York. 
The Pel! Mall Gazett., of London, says It is "One of the 

ablest weekUes in existence." 
"TRIAL TtM:'� �:�� jo�� J�tt �S::A'�:nt for Free 

THE IND�'1
m

J�elf�fli" 1.��e
�ork City. 

A.A.GRIFFING IRON CO 
STEAM HEATING ,Appdr(lws 

SOLE MANUFACTURERS 
BUNDY 8TEAM RI\OIATOR 750 COMMUNIPAW AVE. JERSEY CITY, N J. 

ever made. E. H. MOODY, 
:u3 Main St .. Hartford, 

Conn. l'leaee !tnte where you saw advcrtlacment. 

which may be the mellJls of your getting Into a !rood 
P�����:�:�'iI'J';ess,and usual OCCUpation, 

THE CAMERON STEAM PUMP. 
ST.A.J.V:J:>�:J:> �F' E�O.Ex..x..EW'.E. 

30,000 IN USE. 
MANUFACTURED SOLELY BY 

The A. S. Cl!lIIEBON STEm PUMP WORKS, Foot East 23d St., New York. 

THE HARDEN STAR HAND GRENADE 
I FIRE EXTINGUISHER 

Puts Out Fire Instantly. I See editorial notice In SCIIONTIFIC AJIIERI
VAN of November 22d, 1884. 
Send for circulars, Address 
Harden Hand Grenade Fire Extinguisher Co., 

205 Wabash Ave., Chicago, 
1
0 �i

��s�\ir�t
��y��ew York. 

PATENTS. 
ME:SSRS. MUNN & CO . . in "onnection with the pub. 

Iication of the NJIENTIll'lC AM"RICAN, continue to ex· 
amine Improvements, and to act as :Solicitors of I'atents 
for Inventors. 

In this line of busilless they have had thirty-nght 
years' ewperience, and now have 1/nequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries, M esSrB, 
MUllD & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care lilld prompt· 
ness, on very reasonable terms. 

A pamphlet sent free of cbarge, on application, con· 
taining full information a bout Patents and how to pro_ 
cure them; directions concerning Labels, Copyrights, 
Desiglls, Patents, Appeals, Reissues, Infringements, As· 
eignmellts, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We also send. free Q.I' charge. a Synopsis of Foreign 
Patent Laws, showing the cost alld method of seCuring 
patents in an the prinCipal countries of the world. 

DUNN &: (JO., Sol1citors ot' Patentll, 
361 Broadway, New Vork. 

BRANCH OF'FICE.-Corner of F and 7th StreetB, 
Wasbington, D. C. 

BARNES' 
P a t e n t  Fo o t  a n d  
Steam Power Machl
ner),. Complete out
IIts for Actual Work
s h o p  B u s i n e s s .  
Lathes for Wood or 
Metal ClrcularSaws, 
���t�!�:s:V�����:�:� 

r�ii:�iid ���i�.',I�t"J't!�� � ��
I
£�i cP.r:lfl'I����; 

No. 1999 IUain �t., llockllu·d. Ill. 

THE CORINTH UANAL.-A DESCRIP-
tion of tbe project or Mr. B. Gerster, engineer in chief 
��e�: fm:�;;;'��eais [;J�"r���:; If:'h�8�
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tbe Isthmus of uorlnth. Former unSertakings. Route 
selected by Mr. Gerster. Mode of excavating. Appara. 
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Price 10 cents. To be had at this oIDce and from all 
newsdealers. 

SEBASTUN, JlUT ... CO.'S. 
IMPROVED seo 

Sorew Cutting Lathe. 
Designed for actual work; 1I0 

toy. Lathes for wood or metal. 
Drill Presses, Cbucks. Drill., 
Dogs, and machinists' and ama
teurs' outllts. Lathes on trial. 

Uatalogues mailed on applica
cation. 18� & 1S1' W. l'ea .. 1 St., 

Cincinnati, Ohio. 

� New Catalogue of Valuable Papers 
contained In SCIENTIFIC AMERICAN SUPPLEMENT. sent 
free of charge to any address. 

MUNN & CO .. 361 Broadway, N. Y. 

HOW TO COLOR L�NTERN TRANSPA-
rencle •• -A valuahle paperby T. J. Houston ltivlngfull dl
rections for the preparation of photograpnic transpa
rencies. and for painting tbem. Contained III SCIENTIFIC AMERICAN �UPPL"MF.NT, No. 4�3. Price 10 cents. 
To be had at this oIDce and from all newsdealers. The 
same Dumber contatns an Illustrated paper on Im
provements In Photo-block Printing.-Another valuable 
paper on the Preparation on La.ntern 'l'ransparencles is 
contained in SUPPE>lENT, No. 4�4. 

SHIPMAN STEAM ENGINE. ��:ECES 
Including erating, and free dellv .. A BOAT AND STATIONARY ENCINE. 

No skilled attendant required! Safe from fire and 
explosion! No expense when engine stops! 

-Steam In FIVE mlnutes.-
Rani ten hOUri on leee tban 3 G.Uons of Kel'Ol8n8. See 

lllust.rated article in this paper, September 13. 

SBIPIANENGlNR 00. 55 BranklinSt.,Bee&oo 

© 1884 SCIENTIFIC AMERICAN, INC 
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or factoriee. 
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" No. 3,foU 2 H.P •••• 1'15' 
Illu.trate4 Catalopea .R 
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�C:>IS:iTJ[VE 
IRON REVOLVERS, PERFECtlY 8ALANCED, 

Has Fewer Parts than any other Blower. 
P. H. It. F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 
B. S. TOWNSEND, Gen. Agt.,22 Cortland St., 9 Dey'" 
COOKE & CO., Sell!ng Agts., 22 Cortland Street, 
JAS. BEGGS & CO., Selling Agts. 9 Dey Street, 

W'E"",," yc:>��_ 
SEND FOR PRICED CATALOGUE. 

"CHAllll')ON" "6-LEVER"RIM NIGHTLATCHES. 
See Illustration In SCI. AM., Nov.29,l884. Each is packed 
separately, with three nickel !l1ated steel ke�, and com-
FJ,�t

��:�':t�a'f,�, o�a�.rJ:i;ti
t
ol$,"'Wt 

e
��::I\c ni�tl��� 

sample for $2.60. Ad d 10 cents for registering the pack-
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Padlocks, etc. �iller Lock Co., 1 hUadelphia, Pa. 

ALL �_�E: 7 CASTINGS Ff\�_SPECIA\-fFlNS � . �E 1\ 0L AND FINE GRAY If\oN ALSO STEEL 

DEVLIN Y. cO" fiNE TINNING JAP, -N p/l1 , " S � I,e FINISHING.' NING J TtlOMP\LEHIGHA�E .l<AMERIGAN ST PHILA ,_ AN-ct 
FRET SAW OR BRACKET WOODS, 

IN CHOICE AND RARE VARIETY, 
3?L�EI> �EA.:r>Y FC:>� USE. 

ALSO LATEST BOOKS OF DESIGNS. 
GEO. W. READ & CO., 

Manufacturp,rs Mahogany and other Cabinet Woods. 
1S6 to 200 LEWIS 8T., N. ¥. 

FOUNDRY PRACTICE. 
A �Tn�:�i������;�cW��'!,C;:;�j;}�l�:it:���S� �l 
actual experience in ditIerent parts of the world, in Iron 
-Malleable, Cast, etc.-Steel, Brass, and other work. 
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THE IHO�MONGER. 42 Cannon Street, I .. ondon, E. C. 
The Editor-in�C.hief will arrange the purely litprary side 
of tbe matter, so that those having the requisite know
led�e need not hesitate to apply on account of their lack 
of lIterary experience. DrawinJ.(s should be furnished 
where they can be used advantageously. 

SEND FOR LIST OF 
FINISHED PULLEYS, at 4 ets. per pound. 

ROUCH PULLEYS, at 2 1-2 ets. per pound. 

The JOHN T. NOVE MFG. (JO., BUl'F!LO, N. T. 

OP I U M& 
WHISKY HABITS cured with Double CblOrideofGold. We , challenge investiga· ........ tion. 10,000 Cures. Books free. The LESLIE E. KEELEY CO. 

DWIGHT. ILL. 

FOREIGN PATENTS. 
Their Cost Reduced. 

I>The expenses attending the procuring of patents In 
most foreign countries having been considerably re
duced. the ob_tacle of cost Is no longer in the way of a 
large proportion of our Inventors patenting their inven
tions abroad. 

CANA))A .-The cost of a patent in Canada is even 
less tban the cost of a United States patent, and the 
former inrl\Jdes the Provinces of Ontario. Quebec, New 
Brunswick, �Tova Scotia, British Columbia, and Mani
toba. 

The number of our patentees wbo avail themselves of 
the cheap and easy method now oft'ered for obtaining 
patents In Canada Is very large, and is steadily increas
ing. 

ENI.H.A ND.-Tbe new Engllsb law, whicb went Into 
toree on Jan. 1st. enables parties to secure patents in 
Great Britain on very moderate terms. A British pa
tent Includes England, Scotland, Wales, Ireland, and tbe 
Channel Islands, Great Britain is th e H,cknowledged 
IInancial and commercial center of the world. and ber 
goods are sent to every quarter of the globe. A good 
Invention lb likely to realize as much for the patentee 
in En!{land as his United States patent produces for 
him at h�me. and the small cost now renders It possible 
for almost every patentee in this country to secUre a pa
tent In Great Britain, wbere his rights are as well pro
tected as In the United States. 

O'I'HEIt COUN'I'UIES,-Patents are also obtained 
on very reasonable terms in France, Bel�ium, Germany 
Austria, RussIa, Italy, Spllin (the latter includes Cuba 
and all the other Spanish Colonies), BraZil, Britlsb India, 
Australia, and the other British Colonies 

An experience of THIRTY-EIGHT years has enabled 
thepublishersof 'l'HE SCIENTIFIC A"EItICAN to establish 
competent and trustworthy agencies ill' all the principal 
foreign countries, and It has always b.een tbelr aim to 
bave the business of their clients promptly and proper
ly done and their Interests faithfully guarded. 

A pamphlet containing a synopsis of tbe patent laws 
of all count 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 oIDce. 

MUNN & ('0 .. EdItors and Proprietors of THE SCI
F.NTIFIC AMEHICAN, cordially Invite all persons deSiring 
any Information relative to patents, or tbe registry of 
trade-marks, In this country or abroad, to call at their 
offi.ces.361 Broadway. Examination of inveLt:..ons, con
sultation, and advice free. Inquiries by mall promptly 
answered. 

Address, MUNN & CO., 
Publishers and Patent SOlicitors, 

361 Broadway, New York. 
Rraneh UIDce, c')r. F and 7th Streets, opposite Patent 

OIIIce Waahlngton, D. C_ 
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