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Coffee, Malt, Corn, Cocoa, and Grain- Manufacturers of the Blaisd�1I Patent Upright Drills EMERY W HEELS AND' C RINDE-RS. 
Dryinl{ Machine. (;oO'ee-Hnllfng and' and other first-class Machinists' '1'001s. GEO. PLACE, 1 2 1  ChamberS St., New York Agent. 

per tine, by measurement; as the tetter press. Adver
tisements must be received at publication office as early 
asF'riday morning to appear in next issue. 

SCROLL SAWYERS' SUl'PLIES. 
COMPLETE OUT-FIT Saw-frame, 

Blades, Designs, and Impression ��!� 
paper,sentfree on receipt of 1 
$1.0 u. Foot-powerl:lawB 
$4.00 and upwards. On 
receipt of seventy·five (75) 
cents we Will forward t011�m� 
any address, your choice , of these ele�ant Thermom
eters. No. 2:10 is fitted with 
best quality 7 inch glass 

(lIli!!��
(sPirit). No. 224, same glass, �I;af) 
out 5 inches long. Every � 
one warranted, cased in 
walnut, ash or white.holly. 

224 TOOLS and JENNINGS' DE' 220 
SIGNi for tae Scroll Saw. Send stamp for I11us. 
tra'ed CatalogtJes. Saw blades. 100. per doz., tree 
by mail Mention this paper, 

J. T. W. JENNINGS & CO., 
Box 3746,1'.0. '2':; Fulton st., NlIw-YoJlX, 

MACHINE TOOLS, 
Engine Lathes, Iron Planers. 

DORING AND TURNING MILLS, 
Radial Drills, etc., etc. 

All New Designs. Best Quality at Low Prices. 

NILES TOOL WORKS, Hamilton, Ohio. 
YALE 

POlishing Machine... ('offee·Wa"hing 
lUacblne. Hellx Sugar Evaporator. 
Messrs. C. ADOLPHE LOW & CO., � Cedar Street, Messrs. m UNOZ & E�PRIELLA, 52 Pine 

Streetl'New York, are Mr. Guardiola's Agents, and they will give prompt attention to all orders for any of the 
above machines. 
NEW AIR COMPRESSOR OF M DUBOIS. 
with description, dimensions. lllnstrated by elljqavings. SCIENTIFIC AMERICAN SUPPLEMENT, No. 22. 
Price, 10 cents. Sold by all News Dealers. 
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]£ST ABLISHED ISH. 

JOSEPH C, TODD, 
(Formerly of Todd & Rafferll,l ' ENGINEER and MACHIN. 
�ichi:��: S�i�PE;g�!:s, B�R�rs?:tc�mAf�dA:::�fi� the celebrated and improved Rawson& Rittin�er Hoist· 
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��t1�� and price. Address 

J. (). TODD, 
10 lI'arelay St •• New York, or Paterson, N. J. 

EAGLE FOOT LATHE S, 

III 
Improvement in style. Reduction in rices April 20th. SmallEngineLathes 
�lIde Rests, Tools, etc. Also Scroll and Circular Saw Attachments, Hand Plan
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans. 

WM. L. CHASE & CO., . 
95 & 97 Libertv St., New York. . 

IRON WORKS, --T�:H:E BEST 
Neur Haven, (Jolln.� 

Builders of the YAI,E VERTICAL. AND MOST ECONOMICAL 
the best and most Economical, 
either for land or marine use i also 

I B -I F d HOUI�ON'l'ALS, with or without I 01 er ee er the Rider Cut-off. SPECIAL TOOJ.JS made to order, 
at prices that defy competi-

Send for Circular. IS --------�.---� 
SPECTRUM ANALYSIS. By PROF. RED
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FRIEDMANN'S INJECTOR, 
MANUFACTURED BY 

Ex�laining the propagation of Light, and the properties I of Ether. Givi¥r lengths of Li�t.waves. and showing NATHAN 
tg: c���t��� i�

ac
;���unr�J' iOl�or:;,�� Cg�'i.'ra':,'lg;f:J�[i, & DREYFUS, New York. 

108 Liberty st. 
Spectra of the several Jletals, and the method of Analysing by the spectrum. Contained in SCIE"TIFIC 
AMERICA" SUPPLEME"T No. 79. Price 10 cents. To be 
bad at this office and of all newsdealers. 

CA VEA'.I'S, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connec!ion with the publica· 
tion of the SOIENTIFIC AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of busin<lss they have llad OVER THIRTY 
YEA us' EXPERIENCE, and now have uneq"'Iled facilities 
for the preparation of Patent Drawings, SpeCifications, 
and the�osecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
J\;! unn & Co. also attend to the preparation of Caveats, 
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. 

Send Cor Circular. 

The HO A 0 LEV 
PORTABLE STEAM ENGINE . 

V/ITHAUTOMATlCAL CUT-OFF REGULATOR 
AND BAlANCED VALVE. 

THE BEST ;-JMOST ECONOMICAL ENGINE MADE 
SEN£) FOR CI.RCULAR 

Th.J.C.HOADLEY CO. LAWRENCE. MASS. 
STATE WHEPE YOU SAW TH I",. , , 

CO\1PRESSED AIR MOTIVE POWER-
With drawings and particulars of the most recent prac-
r�C�t. �fb�r�f���e1\vg:���rlh cgi������,

a
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engravings. SUPPLEMENTS 1 and Z. Price, 10 cents each. ' 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new iIlw.strated catalogue. 
La tbes, Planers, Drills, &0. 

NEW HAVEN llIANUF"\CTURING CO., 
NeW' Haven, Conn. 

We send free of charge, on application, a pamphlet 
containing further information abont Patents and how 
to procure them; dirretions con�erning Trade Marks, 
Copyrights, Designil, Patents, Appeals, Reissues, In· TH E sue C E S S fringements, Assignments,' Rejected Cases" Hints on Why is the Success ahead? 'se-the Sale of Patents, etc. cause its great merits were attested 

FOI'ei!ln P"tents.-We also sendJree Of charge, a �rathi'i. ���fri'�s iliet���t��:;�Je�� 
Synopsis of Foreign Patent Laws, showing the cost and �rM�1� l� r�e '1,���:¥$h��1 t;; method of securing patents III all the principal coun- estimaUng the l�akiJ{/e of the wheels 
tries of the world. American inventors should bear in of the world there represented. 
mind �hat, as a general rule, any invention that is valu- :�::e�;�e�����s �e1)ta;'i:t2t 
able to the patentee in this eoantry is worth equally as phlet and Price List �§.
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Five patents-e�bracin.g Cljnadian, E�glish. German, MEN OF PROGRESS. French, and Belgmn-w'll secure to an Inventor the ex· 
clu8ive monopoly to his discovery among about ONE I IN��
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HUNDRED AND FIFTY MILLIONS of the most intelligent I art·works of the day. possessing a rare and pPCllliar 
people in the world. The facilities of business and ! !����,:�;;.e�fof:.,n;�lsg�c::;'lt ��p�:����s�f,fg� '}J!i;'!i�� 
st�am communication ar� .such that patents ca� be ob· �¥eJ'!�t���i��id4�!l;t;;.�:�:�� s�1rlr:dPa�!ln;rP:[c': t.uned abroad by our CItIzens almost as eaSIly as at A mong the persons represented are the following emi. 
home . The expense to apply for an English patent is nent Invent9rs·. 
$75; German, $100; Freneh, $100; BelgIan, $100; Cana- �IRJls N?li��ORMicic:::::::::::�I��t.d�.��lif::g�: dian, $5Q. 'l'HOS. BLANCHARD ........ l,athe for Irregular Forms. 

Copies of Patents.-Persons desiring any patent 
ismed from 1836 to November 26. 1867, can be supplied 
with official copies at reasonable cost, the price de· 
pending upon the extent of drawings and length of 
sIJecifications. 

Any patent issued since November 27,1867, at which 
time the Patent Office commenced prin ting the draw· 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

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

A pamphlet, containing full dire�tions for obtaining
United States patents, sent free. A handsomely bound 
Reference Book, gilt edges, contaim 140 pages and 
many engravings and tables important to every pat
entee and mechanic, and is a u"eful haud book of refer
ence for everybody. Price 25 cents, mailed free. 

Address 
MUNN & CO .. 

Pu1)lishers SCIENTIFIC AMERICAN. 
31 Park Row, N. Y. 

BRANOH OFFIOE-Oorner Qf F and 7th Streets, 
Jia...hington, D. O. 

WlJ.LIXM T. G. MORTON ............ . ...... Chloroform. 
SAMU EL COLT .................... Revolving Fire-ATIlls. 
�f��l:li�c<i°��I�I:Ls:::::::::::::::�St�b:;���O'� HENR Y BURDEN .................. Horse Shoe Machine. 
JOHN ERICSSON ........................... Flrst Monitor. 
Ji}�"H B�l'x\�li�.u.�·.··:::::: . ;:: ::: :: :wa��

n
J!����f;: PETER COOPER....... . ....... Iron

-
Rolling Machinery. 

i�lFl: ��fJ4s:: ::::: :�I�ctr���Efrl'c'i1�'h �.:'r�{:��: 
RICHARD M. HvE ................ Fast Printing Presses. 

The picture, which is three jeet lon<1 and two jeet Mvh, forms an enduring and desirable obJect for the adornment of the parlor and library . It was eugraved by the 
§�\ig���&� �:'tal�t:.;rt��ret��e�elt�f�nPf��Yfte.bY 

Price $5. Put up in stiff rolled paper cases, and sent 
by mail. post3.!;e free, to all parts Of the conntry, on 
receipt of price. Address . 

MUNN & CO., 
37 Park Row New York city. ------�--. �-.... �-. 
PERFECT 

NEWSPAPER FILE 
The Koch Patent File, for preserving newspapers 

magazines, and-pamphlets, bas been recently improved 
and price reduced. Subscribers to the SCIENTIFIC AM:
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied forthe low price of $1.50 by mail, or $1.25 at the 
offiee of this paper. Heavy board sideo; Inscription 
�:.:?l�)��:� wt�li�

Ctr�s;�: tfe1i;ap:'�cessary for 
Addresi 

MUNN & CO., 
Publishers SCIENTIFIC AMERICAN. 

THE BIGELOW 
Steam Engine. 

BOTH PORTABLE AND STATIONARY. 
The CHEAPEST'AND BEST in the market. 

Send for descriptive circular and price list. 

H. B. BICELOW &. CO., 
New Haven, Conn. 

OTIS' 
SAFETYH?ISTING 

MachInery. 
, OTIS BROS. & CO., No. S48 Broadway, New York. 

b Niagara 

. 

" '"= Steam Pump wor.kS' 
ESTABLISHED 1826. 

CHARLES B. HARDICK, 
N o . 2 3 A dam s St r e e t. 

$ 3 priPt�!�Jt�v�loper.R���J 
any press. Larger sizes for large work. your own primUng and adverti.'<'itng and save money. Excellent spare bour amuse .. 

ment for old or young. Or it can be made 
money making business anywhere. Send 

IQ!����U 3cil�r�il�
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�'i.t���turers, 

Meriden, Conn. 

Paints, Roofing, Steam Pipe and Boiler Cov� 

tw,ings, �team Packing, Sheathmgs, Fires..Acid, and 
In��:;�

oba����=;"OP';'t,��;� e���d for mples, li-

S,. MAIDEN LANE, NEW YORK. 

Mill Stones and Corn Mills. '"' BROOKLYN, N. Y. -.���---.-.. �. 
We make Bnrr Millstones Portable Mills. Smnt Ma-$50 00 SCREW CUTTING FOOT I ATHES chines, Packers, Mill Picks, Water Wheels, Pulleys, and • Foot Drill Presses. Send for Circul�r to 

- Gearing, specially adapteu to Flour Mills. Send for 
H. L. SHEPARD, CinCinnati, O. catalogue. -c:c-------------.�----- J. T. NOYE & SON, Buffalo, N. Y. 

" IN ALL THINGS, BUT PROVERBIALLY IN MECHANISM, 
THE SUPREME EXCELLENCE IS SIMPLICITY."-Jas. Watt. PUNCHING p;oPM�t.:.l',:nerc.an1r��s's�(¥dj�r� The Old Reliable Heald & Sisco Pump PRESSES . . 6!��ER PRESS CO., Middletown, 

Ca'f'.ies off the hono.·s at the CENTEN_ 
NIAL. The awat'd of the Judges is 

based on itll "SIMP LICIT}:', com
pactness, and pe'f'fection of 

WORKMANSHIP." 
No higher praise could be given, but no award whatever was necessary to strengthen the confidence of 

thousands already nsing them. Whenever subjected to severe l'ractical tests, they have always proved their 
�lLr!��\

y 
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which can excel it for sim�licity, tremendOUS capacity, and cheapness. CapaCIty of Pumps from one 
hundred gallons to thirty_five thousand gallons per min
ute. For Paper Makers, Tanners, Contractors j forirriga
tion, or for any purpose where a large quantity of water or other fiuid is to be raised, the Heald & Sisco Pump stands without a rival. More than three hundred paper 
makers use them. More than three hundred tanners use 
them. They are used in every State of the Union, and in nearly every country in the world. Pumps alone, and 
itri�� �!:'��tt.e:n�O:,�

i
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First premiums awarded at New Orleans in 1871, in 
Cincinnati In 1872, and an award for Special Merit at the American Institute in 1872. Send for illustrated 
¥:�¥�J��s�f l�E:t::' with 18 pages of certificates and 

HEALD, SISCO & CO., Baldwinsville, N. Y. 

Shaping Machines 
Have novel device (or chan!PDg 
length of stroke while in motl::::t 

:!i:: .... odlol automatic :�::s�::.' an 

1868, 1871, 187-40 

Wood k Light Ma.chine Co. 
Worcester. Mass. 

Manufacturers o( all kinds of 
Working MaChinery 

hafting. Pulleys. &e. 

ITHE 

$ tirutifit �mtdtau+ 
The Dlost Popular Scientific Paper In the \V orld, 

THIRTY-SECOND YEAR. 

Only $3.20a Year, including Postage. Weekly. 
1)Z Numbers a Year. 

in
S
t�:I�g;l�

nd Us��� i����� �:������ This Widely circulated and splendidly illustrated 
TRAD handle, dispensed with. A perfect paper i8 publisbed weekly. Every number contains six-�ARK-f--- • safe!l'uard against accident. Send for 

I 
teen pages of nseful iuformation, and a large number of (Jlrcular. All RIght FIre Arm Co., Lawr�n.

ce, Mass. original engraVIngs of new inventions and discoveries, 
.- -------- representing Engineering Works, Steam Machinery, 

THE SANITARY CONDITION New Inventions, Novelties in Mechanics. Manufactures, 
� CITY AND COUNTRY DWELLING-HOUSES. Chemistry, Electricitv, Telegraphy, Photography;Archi. 

By GEORGE E. WARING. tecture, Agriculture, Horticulture, Natural History, etc. 
BeingNO·1�����I.;i�trgJ'ge�1:nceseries, 

All.Classes of Renders find in THE SCIENTIFIC 
D. V AN NOSTRAND Publisher, AMERICAN a popular resmne of the best scientific in-

No. 23 Murray St .• and No. 27 Warren St., N.Y. formation of the day; and it is the aim of the publishers *.* Copies se'nt free by mail on receipt of price. to present it in an attractive form, avoiding as much as 

BOGARDUR' PATENT UNIVEURAL ECCEN
TRIC MILLS-For grindinl: Bones. Ores, Sand Old Crucibles, Fire Clay, Guanos, Oil Cake, )feed, Corn, Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, Spices, CotIee, Cocoanut, Flaxseed, Asbestos, Mica, etc., and whatever cannot be ground by other mills. 

16¥iJo�'V.P��¥�M§SiJ�e:��c���gr fo
as

J1J��ck1O:Gl�� 
DUS, corner of White and Elm Sts .• New York. 

ROCK DRILLING MACHINES 
A NO 

AIR COMPRESSORS 
MANUFACTURED BY BURLEIGHROCKDRlll Co 
�EN&'FORPAMPHLtT FITCHBUR':. MASS. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
W. B.FRANXLIN, V. Pres'!. 1. M, ALLEN, Pres't. 

1. B, PIERCE, See'y. 

A 16 cand!e light for one thousand honrs at a 
cost of 30 cents. 

Wron's Potrolollm Gas Works 
is now doing this in towns, cities, mills. hotels. etc., where in use. rrhe same amount of light from coal gas, 
at $3 per 1,000 ft .• will cost $15.00. "end for references. 

W. C. WREN, Cor. Jay and Water St., Brooklyn. N. Y. 

WATER SUPPLY HNGINElmING. lIJ, J. T. FANNING, C.E. Complete Practical Treatise; 
D. IW�O§�R���si>.;�risgte���Ii'M��ay ��:�. ¥:OO. 

* •• Copies sent free by mail on receipt of price. ------------_._ .... _---
LEFFEL WATER WHEELS. 

With recent improvements. 

Prices Greatly Reduced. 
7000 in successful operation. 

FINZ NZW PAYPIILZ'l' rOil 
Sent free to those in 

Ja.mes Leffel k Co , 
Springfield, O. 

109 Liberty St., N. Y. City. 

possible abstruse terms. To' every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every !J0mmunity where it circulates. 

Terms of Subscription.-One copy of THE ScIEN
TIFIC AMERICA1\' will be sent for.one year-52 numbers
postage prep-did, to any subscriber in tbe Unied States 
or Canada, on receipt of tbree dollars and h·vellty 
cents by tbe publishers; six months, $1.60; three 
months, $1.00. 

Clu bs.-One extra: copy of THE SCIENTIFICAMERI
CAN will be supplied'gratisjoreveryclub oj jlve8'Ubscribers 
at $3.20 each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of THE SCIENTIFIC AMERICAN and one copy 
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be .ent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters, 
and make all orders, drafts, etc., payable to 

MUNN & CO., 
37 Park Row, New York. 

NOTICE TO FOREIGN SITBSCRIBERS. 

The new Postal Union now offers special facilities for 
the regular and speedy transmission of the SCIENTIFIC 
AMERICAN direct from the office of publication in New 
York to subscribers in foreign countries. The subjoined 
table exhibits tbe yearly subscription prices of the 
SCIENTIFIC AMERICAN and SUPPLEMENT in the principal 
. foreign currencies, payable in advance: 

The prices are for one year's subscription, in
cluding the post
age. 

FOR SCIENTIFIC AMERICAN. ----� -��--. 
Austria ........... . S.FI. ..... 9 

Francs .... 20 'Kro ...... 15 Belgium .......... . 
Denmark ......... . France .... ....... . Francs .... 20 R.M ...... 16 

Shillinp-s.16 H.F ...... 9 

German h'mpire .. Great BritaIn .... . 
Holland ........... . Francs .... 20 Kro ...... 15 

Roub ...... 5 1���ay::::: .. ::::: 
Russia ............ . Sweden ...... .... . Kro .... .. 15 
Switzerland ...... . Francs .... 20 

FOR 
SUPPLE· MENT. 
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The best way to remit is by Postal Order. Make the 

order payable to MUNN & CO., New York, United States, 
and forward the order to us with the name of the sender 
and the address to wbich the paper is to be mailed. 

MUNN & CO., 

Publishers SCIENTIFIC AMERICAN. 
New York. 
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