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, C'tJ' A:a:DIOI.A'S 
COFFEE & SUGAR MACHINERY 
CoKee, Malt,4Joru, Cocoa, and Gral .. -

J)r)"fu/C Machine. (;oft"ee-Hulling and Polishing, MachinelO. t:qft"ee-Wa"hlng 
MaChine. HeUx loIt.gar EVaporator. 

St*:r."ge.£i-s�Me�:;f�L&'fR'E¥.Y:A�52���� Street, New York, are Mr. Guardiola's Agents, and they :�v����r. attention to all orders for any of the 

YALE VERTICAL MILL Harrison's System of Grinding! ; ']i"ench Burr; Self-oiling; 
arule-I)all.n(,ea;���fa�::��!�k����� 

Illustrated Catalogue Now Ready. 
NEW STANDARD FLOURJ,NG MILLS. finished. cheapest. and for quality Old TheOrie':{ Horizontal Grinders, Slow Runners, 

and a �Jie� !,y�}!t ::�m:�d;Ull:1�ratl?s'l:'eJ:Ilgh Speed, and Econo-
world. A NEW Copy For All. 

Yale I Millers and Editors please adlftess Hor- , EDWARD HARRISON, 
No. 131> Howard Ave. New Haven, Conn. 

ESTABLISHED 18lL Steel Name Stamps. 
JOSEPH C. TODD N. Y. STilNCIL WORKS, 81 Nassau 8t., N. Y. 

(Formerly of Todd & Ra1l"erty), ENGINEER and MACHIN-
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��:s ��: J. C. TODD, price of the book. Gold Medal awarded the author. The 10 Ball"clay St' .. New York, or Paterson, N. J. Boston Herald sa)"s: "The Science of Life Is beyond 

all comparison, the most extra- H E A L J r· Ga C . F ordinary work on Physiology 
'" a VIS S onsummg urn ace. ever published." An IDustrated 
For Setting Steam Boilers. Will burn screenings with Pamphlet sent FREE. Address 

TH Y,S ELF small mixture of soft coal without blower. also green wet �!\fin: 'St:!�t, �!:!�nE, 
R
M' as

N
s.O

. 
4 • peat. Three boilers set this w¥' will make as much steam a sfive old way. Address A . .  UPTON�1fo���n, Ma�

s .  
NEW AND IMPROVED Steel Castings, ENGRAVING PROCESS!!!! 

From J4 to 10,000 lbs. weight, true to pattern. An invalu- READ THIS I 
able subst.it.ute for forgings, or for malleable Irl'm cast- �l Ings requlflng great strength. Send for circular and 

t price list to CHESTER STEEL CASTTNG COMPANY t a I) EVELINA STREET, PHILADE),PHIA, PA. ' 

0 0- t:J 

BIG PAY to sell our Rubber Printing Stamps. Samples 
free. Taylor Bros. & Co., Cleveland, O .  

IT PAYS to  sell our Rubber Hand Printing Stamps. Terms free. G. A. HARPER & BRO .. Cleveland, O. 

63DuaneSt 
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� 
Perfect Substitute for Wood-Cuts. 
� _____ S _ta_te where you saw,this. 

Cut lirass Gears, list free. Grant,1� Beverly St., Boston. 

ROCK DRilLING MACHINES 
AND 

AIR COMPRESSORS 
MANUFACTURED 6Y BURlEIGHROCKORIlL CO 
SEND fOR PAMPHLET FITCHBURG t-IASS. 

Mill Stones and Corn Mills. 
We make Burr Millstones 'Portable Mills Smut Machines, Packers, Mill Picks, Water Wheels, Pulleys a and Gearing, specially adapteu to Flour Mills. Sen for catalogue. J. T. NOYE & SON, Buffalo, N. Y. 

STEA,M PUMPS. 
}'IRST PRIZE.§, CENTENNIAL, PHILA", VIENNA, 

PARIS NE,. YORK, BALTIMORE, .uOS'.I·ON. 
Send for circular of recent K"atented unprovements. 
.Prlces Reduc�r.E NORWAL I��;::t:�����,OConn 

MACHINISTS'ToOLS. 
NEW AND IMPROVED PATTERNS. Send fer new illustrated catalogue. 

La thes, Planers, Drills, &0. 
NEW HAVEN MANUF,lC'I'URING co., 

New Haven, Conn. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
W, B, FRANKLm, -V.lnst J. M. ALLEN. Pres't. 

1. B. PIERCE,Sec'y. 

CO(D�TROLLED 
SHAFTING. 

The fact that this 8b�ng has i5 per cent. greater .trenath. a finer finish. and Is truer � gauge, than an), otherln use, renders It undoubtedly the most economical We are also the sole manufaeturers o:l the CELEBRATED COLLINS' P A'�.COUPLINGd andturnlsh "Pulleys, Hangers. 
':�';n���� fo°st approve '1'l)�£Js �;;'il}�H'¥l�"sd on 

Try Street, 2d and 3d A venue. PIttsburgh Po.. 
190 S. Canal Street, Chicago,lll., and Mllwl\ukle. Wis. 

P'"" 3to)'�lU hAs t��I'\i'lr��el���� :ti:s� ",EO. PLAClI & CO., 121 Chamhers St., N. Y. 

MICROSCOPES (Merfte8��:!, �rie"c'f:: cles, Telescopes, Thermometers. sen� for 
Illustrated Catalogue. R. & J. BECK, 9!l1 (1hestnut St., Philadelphia. 

THE T ANITE CO .. 
STROUDSBURG,' PA. 

EMERY WH�LS AND GRINDERS. 
GOO. PLACE, 121 Chambers St., New York Agent. 

LFiqnid Paints'-all sha4es, finest Inthe world. ire Pl'oofPaint, for Wood work, &c. Roof Paint, for Tin Roofs, Iron Work, &c. RoolJng, with white Fire Proof Coating. Root Coattn� for restoring and-'preserving old roofs. ' Cements! for RetortsjFnrnaces, Leaky Roofs, &c. , ,lieam PIpe and Boi er Covel'ingl!. . 
ISteam Packing, Asbestos Boards, Fire Proof Coatin!!,s, Sheatkinlls and Rooflnlr l!'elt8; &c. These artICles are ready for use, and

, 
can be easily tlppIJed by anyone. Send for Samples, Pamphlets, Price Lists, &0. • \ H. W. JOHNS MANUFACTURING COMP.AN�, 

81 Maiden Lane, New York. , (PHILADELPHIA BRANCH,,406 Arch St� 
Also DOWNIE, TRAIN E R & CO. ,  ljOBton. . 
for S. W. HEMPS'.I'nD & CO., Columbus, OhiO.

,
' 

sale by M. M. BUCK & CO., St. Louis. ' 
C. A. PARKER & CO. New Or\eans. THOMPSON & UPSON. San Francisco., ' 

SHEPARD'S CELEBRATED' 
$�O Screw Cuttin.g Foot Lath�, 
Foot and Power Lathes,Drill Presses, 
�'i�'iI�b�!;�f.}��h��S���d���T!� 
�1!\��.?ggf ��lWt�r"io�t�in���s 

f
g� artisans. 

H. L. SHEPARD & CO., 88, 90 �rn�i��'::t�t
OhiO. 

No Sawdust! No Planill[! 
50 PER CENT. OF WOOD SAVED. 

ThA lumber, as manufactured b),ourrecentl)"r,ateut"d 
�
u
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g
s�;e"lt����oa��:te�,:��g an�es·f:n!� fu� e e��� 

in stock, or will cut to order, as desfred, Walnutt MahOgan;,:, Spanish Cedarh WhitewoOdi etc., of anI thlek-
��g:Ch'i:'dm,,�t�tt� �f I�'hr ��t��Ii:�m��t 

c
'n'nno.,et �i one trial of our lumber to remoye all prejudice against cut wood, as the boards, as manufactured by UB, ha:v;e all the merits we claim for them, being fully equal to sawed wood. G]<;O,.:W, READ & CO., 186 to 200 Lewis St. N.Y. 

PUNCHING Drop Hamme';s and Dies, for work-
ing Metals &c. THE STILES & 

PRESSES. Pc' o AnRnK. 
ER PRESS co., Mlddletown� ALCOTT LATHES, for Broom, Rake and Hoe Han-

_ dies. S. C. HILLS, 78 Chambers St. N. Y. ICE A'.l' $I.oq PER TO,N. 

CA VEA'J.'S, CO�RIGH'I'S, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica· 

PATEN'l'S AT 

tion of the SOIENTIFIO AMERICAN, continue to examine 
Iniprovements, and to act a� Solicitors of Patents for � 
Inventors. c:c>' 

- In this line of business they have had OVER THIRTY S 
YEARS' EXPERIENCE, and now have unequaled faciUtil'J :::;; 

AUCTIO·N. 

I f 
i 
... 

for the preparation of Patent Drawings, Specifications, en 
and the Prosecntion of Applications for Parents in the � 
United States, Canada, and Foreign Countries. Messrs. � 
Munn & Ce. also attend to the preparation of Caveats, I:'-' 
Trade Mark .Regulations, Copyrights for Books, Labels, §. 
Reissues, Assignments, and Reports on Infringements ::;!. 
of Patents. All business intrusted to them is done � 
with special care and promptness, on very moderate � 
terms. � We send free of charge, on application, a pamphlet 1 _________ -= __ -==--===--="---
containing further information about Patents and how AURORA BRAZILEIRA. 
to pro?Dre them: directions concerning 'fra�e Marks, 

The only v!pe��I:gJ\��J� ln8t�1l 2,000 copies Copyrights, DeSigns, Patents, Appeals, Reissues, In· monthly devoted to Engineering, SCience Agriculture, 
fringements Assignments, Rejected Cases, Hints on and Manufactures. The great medium of advertising , American manufacture and machinery to the best ad-
the Sale of Patents, etc. vantage In Brazil. , Send for terms to J. C. Alves de 

Foreign Pateuts.-We also send,free of clurrge, a Lima, Editor and Proprietor, Syracuse, N. Y. • 

Synopsis of ]!'oreign Patent Laws, showing the cost and 
method of sMuring patents in all the principal coun
tries of theworld. American inventors should bear in 
mind that, as a general rule, Il,ny invention that is valu· 
abll!'to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
FiVe patents-embracing Canadian, English, German, 
French, and Belgian-will secure to an inventor the ex· 
,clusive monopoly to his discovery among about ONE 
HUNDRED AND FIFTY MILLIONS of the tnost intelligent 
people ill. the world. The facilities of business and 
steam communicatioll are such that patents can be ob
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana
dian, $50. 

Copies of Patents.-Persons desiring any patent 
issued from 1836 to November 26,1867, can be supplied 
with official copies at reRSOIla ble cost, the price. de; 
pending upon the extent of drawings lind length of 
specifications. 

Any patent issued since November 2'7,1867, at which 
time the Patent Office commenced printing the draw· 
ings and specifi{lations, may be had by remitting til 
thts office $1. 

'A copy of the'claims of any patent issued sillce 1886 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents. sent free. A handsomely bonnd 
Reference Book, gilt edges, contains 140' pages 3Ild 
many engravings and tables important to every pat
entee and mechanic, and is II useful hand book of refer
ence for everybody. Price 25 ceIltS, maUed free. 

Address KUNN & CO" 
Publishers scmmIFlC AMERICAN, . 

3' Park Row, N. Y. 
BllANCH OFFIOl!J.-{Jqr!Mr oj F Ana 'Ith Streets, 

Washington, D. 0; 

Buy THIll BEST AT HEADQUARTERS with the celebrated PHELAN & COLLENDEB COMBINATION CUSHIONS, 
which will be sold on tables of my man.ufacture only in f)lture, as [ will -not furnish them to any other mallUfacturer. The finest tables, balls, cloth, cues, &c., 
f.;��
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Succesaor to Phelan & Collender. 

OIROULAR'SAW-MILLS, POWDER·KEG 
and Wlre-dra'S�g':-l��ffY �an8'l,'1&�:ed at  
Sendior prices, etc. Barre, Mass. rt VERTICAL SCIENTIFIC GRAm 

_', Mills, and Black Diamond Mill Picks' are our 
, spectalties. Before purchasing els,ewhere , send for price list. 

, A. W. STRAUB & CO., 
��31 Wood St., Philadelphia, Pa. 

Worcellter, MaIl8.; 

Manufacturers of the Blaisdell patent Upright Drills 
and other tlrSt-class Machinists' Tools. 

LEFFEL WATER WHMLS. 
With recent improvements. 

Prices G�eat17 Reduced. 
7000 in successful operation. 

rINE "NEW PAMPnLZ'l',l!'OlllS77 
Sent free to those in!·p"",t.·" 

James Leffel k Co, 
• Springfield, O. 

109 Liberty �t., N. Y. City. 

H. :R.. 'WORTHINGTON. 
HYdr�U�i� ?o�Jfs,DVaj} Y:BJlWsJ.,�f.�rookl)"n, 

M:allufactures Pumping Engine. for Water Works. In 
dally use at 100 stations. Also Steam Pumps, Water 
Motors and Water Meters. See SOIENTIFIO AMERICAN 
SUPPLEMENT, January 2'1th, 18'1'1'. Pricea iargelyreduced 
Julyl8t,18'I'I' ... , , 

Regular Monthly Sales the first week of each month, 
by George W. Keeler, Auctioneer. at his salesrooms, 
53 Liberty Street, N. Y. For terms, etc., Address The 

. New rork Patent Exchange, Room 11, 55l1fierty Street. ; 

The PICTET ARTIFICIAL ICE CO" 
Room 51, Coal and Ir�I'Jif!n:lJ, P. �. Box aoss. N. Y. 

JENNINGS' WMER CLOSETS 
PmCE" RfDC,':' :)""-'''l �_R CJRCULAR �.:-.J!'" I � =":",""",; y • : Patent Atmospheric Gas Burner, 

94 BEfKMAN 8, WEr NEW YORK 

Small Tools of all kinds; also GEAR WHEELS, pari!! ' for softening paint with Gas. One man removing two 
of MODELS, and materials of all kinds. Castings of s�arefeetof palnt1n oneml1)ute. The ONLY BURNER 
Small Lathes Engines SJlde Rests,etc. Catalogues free. tackwill burn with Its mouthtdownward and not heat 
GOODNOW &; WIGHTMAN, 23 Cornhill. Bo�ton, Mass. A'H WATKlN� 29' H riB A B t "'M __ I • • 0, ':l ar on ve., os OD, ass. 

BOGARDUS' PATENT 'trNIVERSAL ECCEN-! •• ' Send for Circular with Testimonials. 
:nuC MILLS-For grindlng Bones, Ore!'.> Sand Old 50 Elegant Mixed Ca.rds with name lac CrUCIbles, Fire Clay, Guanos, Oil Cake, ,reed, Corn, Agent's outfit 10c Seavy Bros Northford Ct' Corn and Cob, Tobacco, Snulf Sugar, Salts, Roots, I . ., .  • 

Spices, Colfee, Cocoanut, F1a�seed, Asbestos, Mica, I THE etc., and whatever cannot be grouna bt other miJIs. 
t6"tiJ°fv:�.li�MroW:-e:�;,.,��;. foaslkE�ckAWG1�: � "I· �utl·fl· to' �, m�\+ito'\fn. DUS, corner of White and Ehn Sts., New York. (jI:l '" " '" �m" "' ''''''"' 

BARNES' FOOT POWER MA CHINERY. - The Most Popular Sdtmtlfie ,Paper iu tbe World. 

I 3 Dllferent machines with which THIRTY.THIR>J;) YEAR. 
�u,:��'i:'sMai:����d ro't\e,;:,; 
��m':!"�"i�at�eQ�A�:;: AC:� Only $3.!lO a Year inclndfngPostage. WeekJy. 

PRICE wltli steam �wer manufac- 3!l Nnmbers a Year. 
tf8fbiE�S:EN�� e�t. L�

u
P
plies. 

This widely circnlated and splendidly illustrated Say where you read this, and send for catalogue and prices. paper Is published weekly. Every number contains six, 
W. F. & JOHN BARNE8, . teen pages of useful lnformat.ion, and a large number of 

Rockford, Winnebago Co., TIl. ori Inal engravings of new Invention. and dis overies, 
FOUNDRY AND MACHINE SHOP FOR representing Engln!leri�g Works, steam Machinery, 
Sale or Rent. We olfer at a bargain, our old works. I New Inventions, NoveltIes In·Mechanlcs. Manufactures, 
consisting, of three substantial prick buildings sheds Chemistry, ElectrlCitv, Telegraphy, Photography, Archi_ 
ample water pl)wer an<,l facilities for conducting an Iron tectlIre Agriculture Horticulture' Natural History etc or wood worklJ:!g bwnnes8. Coal, iroD, hard and. ,Soft - '  I . ' I • 

lumber close at hand. Three ra.ili:oads. Address All Classes of Readers find In THE SCIENTIFIC 
SOUTH BEND IRON WORKS, South Bend; Ind. AMERICAN a popular re8Ume of thlf best scientific In. 

RAILWAY & MACHINISTS' GUPPllES formation of the day; and It Is the aim of the publishers 
u • to present It In an attractive form, avoiding as much as 

li�Jw���rl��'trt,s�i'�!."s �!�MV�����s, Lag Sllrews, Fan possible abstruse· terms. To every Intelligent mind, 
ALBERT BRIDGi§. 46 Cortlandt st., N. Y. this journal affords a constant supply of Instructive 

-------- -- �---�, reading. It Is promotive of knowledge, and 'progress In 

____ ��� ___ ,, __ co .• Detroit.,JI!l� __ _ 

PERFECT 
NEWSPAPER FILE 
m'!'

h
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e��':,f,tl;.�r,ii����� 
an:f price reduced. �UbsCribers to the SCIENTIFIC AM
ERICAN and SCIF.NTIFIC AMERICAN SUPPLEMENT C,an be 
supplied for the low price of $1.50 by mall, .or $1.25 at the 
.. mea of" this, paper. Heavy board sides; iljjlCription 
• ' SCIENTIFIC' AMERICAN,", in �lt. NeceJijary for 
eVl��::;WhO wishes to preservClt e paper. 

:M:UNN & CO,. 
Pu\)Jishera ��W ;AiIIICRICAN. 

I every community where It circulates; 
Terms of,SnbscriPtion.-one COpy of THE SCIEN

TIFIC AMERICAN wiJl be sent for one year-52 numbers- ' 
postage prepaid, to'any subscriber In tbe United States 
or Canada, on receipt of three dollars aud twenty 
cents by the publishers; six months, $1.60: three 
months,$1,OiJ. . 

Club8.-0neextra copy of THE ScIENTIFIC AMERI
CAN will be suppHed gratis !oreverycZ .. b offlvetmbsorilWts 
at $3.20 each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of TEE SCIENTIFIC AMlilRICAN and one (jopy 
of THE SOIENTIFIC AMERICAN SUPPLEMENT will be sent 
for one year, postage prepaid, to any subscriber in thl' 
United S�tes or Canada, on receipt of Beven dollars by 
the publlshers. 

�he safest way to remit Is by Postal Order, Draft, or 
�ress. Money carefnllYl'laced Inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but IS at the sender's risk. Address, aU letters 
and '!Il&ke an orders, drafts, eta., payable to -

MUHN &' 09., 
.31 !arkRow New York • 

T:tm "Sclentl1ic AmoNcan" Is ptinted wlth CHAS. 
ENEU. JOHNSON &; CO. 'S INK; Tenth and Lom· 

bardSts., Philadelphia,. and 59 GOld St., NewYoa-k._ 
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