
Inside Palle, each insertion - - - 7' a cents a line. 
Back P age, each insertion ••• $1.00 R line. 
Enqravings may head advertisements at the same rate 

per line, by measurement, as the l etter press. Adver
tisements must be received at publicati<m office as early 
as Friday '1TW1'rbing to appear in next issue. 

C'tT ARDIOLA'S 
COFFEE & SUGAR MACHINERY 
Coffee, Malt, Corn, Cocoa, an d GraIn· 

Dryine- MacbIne. Coft'ee-Hulling and 
Polisbing MacbIne... Coft'ee-Wa"bIng 
MachIne. Helix Sligar Evaporator. 
Me""J'l!. C. ADOI,PHE LO.W & CO., 42 Cedar 

Street, lUe""rs. WI UNOZ & ESPRIELLA, 52 Pine 
Street, New York, are Mr. Guardiola's Agents. and they 
will give prompt attention to all orders for any of the 
above machines. 

P. BLAISDELL � CO., 
Worcester, Mass., 

Manufacturers of the Blaisdell Patent Upright Drills 
and other first-class Machinists' Tools. 

WOOD & LIGHT 
Machine CO. 

WORCESTER, MASS. 
Manufacture all kinds of 
Iron-Working 

Machinery, 
including many novelties. 

Shafting, Pulleys, &0. 
Send for Circulars. 

FOR ALL KINDS OF MACHINERY-Apply to 
S. C. HILLS,78 Chambers St., New York. 

THE BEST 
AND MOST ECONOMICAL 

Boiler Feeder 

Jcitutific �tutl:icnu+ [MARCH 3, 1877. 
S. EMERSON'S PATENT DAMASCUS TEMPERED SAWS THE TANITE 00., 
A Patent P laner, Clipper, Lumberman's Clipper, from clipper cross·cut, Unlversa\ Adjustable Saw A STROUDSBURG, PA. 
W Swage, Band Saws for Saw Mills and re.sawing, and solid saws of all kinds. Are superior t 0 all others. 'V EMERY WHEELS AND CRINDERS. 
S 

Extra Thin Saws a specialty. Send your full address, plainly written, for Price List and Circular to S GEO. PLACE, 121 Chambers St., New York Agent. _ Emerson, Smith & Co., Beaver Falls, Pa., Successors to Emerson, Ford & Co. 

80 IT Schlenker's �ew �llChine 
rJrFir&tPremiumaneadojAllat C€1Ile1lnial, 11andand&lf-InJdng. W"To appeal- end of FebruarY .. -4Il RevolvIng-DIe. 

DOR 'DJ..,/:u1IiJj·:_JiIJ Sav.money! Do The United States Send for cat alogue, giving prices 

i�3uN!.:�::::�.be��e�:;::�:t��·��:
g BUSINESS DI lECTORY [UTT(Rl' and full description. 

�:��(';"o�,:�:,:;\';,��;y�ch,,:;-::r�:=� FOR 1877. .l HOWARD IRON WORKS, 
1I1�ke money by takIn

g 
in small jobs. This Directory contains over 400,0)) names of persons BUFFALO, N_._Y_.� __ _ '1(�fiIi�s�t-B(!liF�e:;; }';:,c�/;�:t(�:;::r�I��nt2; ��r�\�:ifgs

srlte����3s�ias��:J'g:c�tr���b��i��fu:'�� STATE. COUNTY AND SHOP RIGHTS ... � Send two stamps for catalogue. It is a v�luable aid to the Merchant, Man�faqt-ur�r, and ! for sale of C. Koons' Patent Rat Trap i best out j caught to M/nJ KELSEY & co. Meriden, (JOBU l\-!.echanLC, for corr�spondenqe or th� dIstr1buhqn of 16 one night. Enclose stamp to owners and manufac-CIrculars. The edltI,!n of 1877 .s the .third year of .ssue, turers J. T. WILHIDE & BRO. York Road. Carroll Co. M AC H ti N 1ST S To 0 L S 
and has already recetved a. largely Increased patronage Md ' , 1 

• ' 
• 

frf.':tc�h�o
b;:;U:S w1h���'iid their order before the book --

.
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NEW AND IMPROVED PATTERNS. Is issued, $7.00. $5 to $20 per day at home. Samples worth $5 Send for new iilustrated catalogue. GEO. DE COLANGE & CO., Publishers, free. STINSON & CO., Po�tland, Me. 
Lathes, Planers, Drills, &0. 8BondSt., New York. 

NEW HAVEN MANVFAC'I'VRING CO., Tj"LOCUTIONIST'S JOURNAL �ives choicest . Ne'W Haven. Conn. � standardand new piecesfor professlOnal and ama-

HARTFORD 

STEAM �QlLER 
Inspection & Insurance 

COMPANY. 
J. B. FRiIILJI, V. PnS't. I. I. ill.EI, Pnl't. 

'I.�. �CE, WJ. 

ROCK DRILLING: MACHINES 
AND 

AIR COMPRESSORS. 
MANUFACTURED BY BURLEIGHROCKORILL CO. 
SEND fOR PAMPHLET. FITCHBURG �ASS. 

teur Readers and Speakers, and interesting articles o n  
appropriate subjects. Just the thinlI

wanted. 1 0  cts. of 
�!�:'s�'i,ws"t�'i,�\,�rJe'",,!'����I. JESSI;; ANEY & CO., 119 

NOYE'S 
MILL FUR�ISHINC WORKS 
are the largest i n  the United States. The;j' make Burr 
Millstones, Portable Mills, Smut Machines, Packers, Mill 
Picks, Water 'Yheels, Pullels and Gearing, specially adapted to lIour mill'J. ���'b�iJ 1"�d'if,uJiUjfaIO, N. Y. 

The H 0 A 0 LEV 
PORTABLE STEAM ENGINE. 

WITHAUTOMATICAL CUT-OFF REGULATOR 
AND B Ai ANCED VALVE. 

THE BEST;i! MOST ECONOMICAL ENGINE MAOE 
S�NL) FOR C/RCl/LAR, 

Th.J.C.HOADLEYCO. LAWRENCE. MASS. 
STATE WHERE. YOU SAW THIS. 

IMPORTANT FOR ALL CORPORATIONS AND MANF'� CONCERNS.-Ruel·k',. Wn tcb. 
nIan's ','ilDe Detector, capable o faccurately con
trolling the motion of a watchman Or patrolman at the different stations of his beat. Send for circular. 
J.E.RUERK,P.O. BoX979, RO"ton.Mas" 

N. B.-'l'he suit against Imhaeuser&Co., of New York, 

S3 WATCHES. Cheapest in the Imowll world. Sample watch and ou�rit free to Agents. 
For terms audress COULTEH & CO .Chicago 

EAGLE FOOT LATHE S, 

O 
With Scroll and Circular Saw Attach-
W���e i�1t���eI�

.

I
Oita:rf"i>I���r��� 

Neatest designs, superior finish. Lo-w 
,Jol"iCeN. Our new Catalogue describes 

.. these and every tool necessary for tho 
Amateur or Artisan. Send for it. 

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

BIG PAY to sell our RUBBER P RINTING STAMPS. 
Terms free. TAYLOR & CO.,Cleveland,O. 

BAKER'S 
Rotary Pressure Blower 

IS 
_== Steam Pump Works. 

FRIEDM"ANN'S INJECTOR, ESTABLISHED 1826. 

b Niagara 
�::e t��g��r!r:u��e�a���in�ur���J���· & 

Pcg.
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O�;�n��til leerJ��� u:i�g 
MANUFACTURED BY 

NATHAN &. DREYFUS, New York. 
108 LiI.erty St. 

Send Cor CIrcular. 

[ESTABLISHED 1846.] 

Mnnn & Co.'S Patent Otfices. 
T!J.e Oldest Alrency for olicitin II' Patents in the 

United States. 

TIDRTY YEARS' EXPERIENOE. 
MORE PATENTS have been secured through this 

agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corpsoft e most ex
perienced men as examiners, specification writers, and 
dranghtsmen, that can be found, many of whom have 
been selected from the ranks of the Patent Omce. 

SIXTY THOUSAND inventors have availed them
selves of MUnn & Co.'s services in examining their in
ventions and procuring their patents. 

MUNN & CO., in connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine in
ventions, confer with inventors, prepare drawings, spe
cifications, and assignments, attend to filing applications 
in the Patent Office, paying the Government fees, and 
watch each case, step by step, while pending before the 
examiner. This is done through their oranch Office, cor
ner F and 7th Sts, Washington. They also prepare and 
file caveats, procure design patents, trade marks, and re
l,ilsues, attend to rejected cases (prepared by the inventor 
or other attorneys), proeure copyrights, attend to inter .. 
ferences, give written opinions on matters of infringe .. 
ment, furnish copies of patents, and, in fact, attend to 
every branch of patent business, both in this and in for .. , 
eign countries. 

A special notice is made in the SCIENTIFIC AMER
ICAN of all inventions patented througu this agency, 
with the name and residence of the patentee. Patents 
arc often sold, in part or whole, to persons attracted to 
the invention by such notice. 

Patents obtained in Canada, England, France, Belgium, 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pertn.ining specially to foreign pat .. 
ents, which states th", cost, time granted, and the re .. 
quirements for each country. 

Copies oCPatents. 
Persons desiring any patent issued from 1836 to N ovem" 

ber 26, 1867, can be supplied with official copies at rea
sonable cost, the price depending upon the extent of 
drawings and length of specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this of .. 
lice $1. 

A copy of the claims of any patent issued since 1638 
will be furnished for $1. 

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

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A handsomel,. 
bound lteference Book, gilt edges, contains 140 pages 
and many engravings and tables important to every pat .. 
entee and mechanic, and is a useful handbook of refer
ence for everybody. Price 25 cents, mailed free. 

Address MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, N. Y. 
BRANCH OFFICE-Corner of F and 7th Streets, 

Washington, D. C. 

CHARLES B. HARDICK, --
N o .23Adams S t r e e t. 

BROOKLYN, N. Y. 

The fact that this .haftln,g has 75 per cent. greater 
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We are also the sole ma,nufacturers of the CELEBRATED 
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application to JONES & LAUGHLINS, 

Try Street, 2d and 3rd A venues, Pittsbur�h, Pa. 
1008. Canal Street, Chicago, Ill., and Milwaukie, Wis. 

W' Sto��h,;LiJ'�s ���i,iW'f,¥e
Bags�tg� ��s�y 

GEO. PLACE & CO. 121 Chambers St., N. Y. 

B.H@�ESV 
STEAM PUMP WORKS, 

9 2  & 9 4  Liberty St • •  New York. 
Great reduction in prices. Send for catalogue. The 

HKnowles" has always been the best steam pump made. 

--------------------MACHINERY OF IMPROVED STYLES FOR 
makrn� S HINGLES, HEADING and STAVES; 

also GUAGE LATHES for TURNING HANDLES. Sole 
::t����s '11.1:;::': Pat. S�i't��8'itd

&
HC��if�c����N�t. 

PERFECT 
NEWSPAPER FILE 
m

Th:Zi��s��icta�:�t lI�ltes, ��� E�:�e����tg.er���g�� 
an� price reduced. �UbsCribers to the SCrENTIl!'IC AM
ERICAN and Scn�NTIFICAMERICAN SUPPLEMENT can be 
:rJ'�i�� fi\:"�h�';0:r Pri��W':b:d 

m':�e�r ��·;grl�t�.'i 
"SCIENTIFIC 'fMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 
M UNN & CO" 

Publishers SCIENTIFIC AMERICAN. 

CIVIL ENGINEER audEXPEltT. 
HENRY A. ST JOHN, Sl & 33 Broad St., Room 8 ,  New 
YOrkCltr- Examination'1l Surveys and Appraisals made. 
ra�f��a 

o
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AN ENGLISHMAN OF GOOD ADDRESS, 
who hashad some experience in America among Ameri-
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ventions, &c. Address SAM. MIDDLETON, 12 Lounds
boro' Terrace, Scarboro', England. --------------.-.---------
STUDIES OF MATTER AND LIFE.-By 
Prof. Henry J. Slack, F.R. S.  A most Interesting Rnd 
valuable paper, explaining the latest s cientillc theories, 
researche s and calculations, concerning the various 
Modes of Motion. the Ether of Space, the Transmission 
of Wave Forces, the Limits 01 VIsion, the Size of Atoms, 
��I��a 
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TU'IC AMERICAN SUPPLEMENT No. Zl. Price,10 cents. 
To be had at this omce and of all newsdealers. 

Blake's Patent Stone & Ore Crusher. 

according to law. 

BRADFORD MILL CO. 
Successor. to Jal. Bradford", Co. 

MANUF ACTURERS 01' 
French Buhr Millstones, 
Portable Corn & Flour Mill., 

Smut Machines, etc. 
Also, dealera in Bolting C1othlan4 

General Mill Furnishing. 
Olllce&Factory,168W.2dSt, 

CINCINNA'I'I, O. 
�ti'iEi:¥ii�il3 .R.StewartIPrt.l" W.R.Dunlap,Ste • 
.l1 BENT ON .APPLICATION. 

MANUFACTURE OF ARTIFICIAL BUT-
ter.-ByProf. Henry A. Mott, Jr., E.M. With six en· 
gravings.-Being a History of the Artillcial Butter 
Manufacture, Descriptions of the Principal Processes 
now in use, Details of Latest Improvements, Plan of an 
Artificial Butter Factory, Engravings of the Machinery 
required, Chemical Analyses of Butter and of Artificial 
Butter, Details of the Costs of setting up an Artillcial 
Butter Factory, the Capital required, the materials and 
quantities consumed, Cost of manufacture per pound, 
the Daily Profit,etc. A complete and reliable treatise 
contained in SCIENTIFIC AMERICAN SUPPLEMENT Nos· 
48 and 49. Price,10 cents each. To be had at this omce 
and of all newsdealers. 

Patent 
Reverse Motion 
Panellnl/:, Variety 
MOUlding a nd 

DovetailIng 
Ma chI n e. 
cuts P a nel s of 
any d e s i g n  or 
style of mould in 
the solid wood 
. w i t h neatness 
and dispatch. Is 

a first class 
��:fP§r

c ���1 
M o u l d e r  

�!':.;,!.'t� , �� Q/UlIJ)jjjjUj)jJT y 

Warranted superior to any other. 
'WJ:LBRAHAM BROS. 

No. 2318 Frankford .Avenue, PhIladelphia. 

OF THE 

SOIENTIFIO AMERIOAN 
For 1877, 

THE MOST POPULAR SCIENTU'IC PAPER IN 
THE WORLD. 

THIRTY-SEOOND YEAR. 

VOLUME XXXVI.-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the sixth day of January, 1877', a 
new volume was commenced. I t will continue to be the 
aim of the publishers to render the contents of the 
new volume more attractive and useful than any of its 
predecessors. 

To the Mechanic and Manufacturer . 
No person engaged in any of the mechanical pursuits 

should think of doiug without the SCIENTIFIC AMERICAN. 
Every number contains from six to ten engravings of 
new machines and inventions which cannot be found in 
any other publication. 

TERMS OF SUBS()RIPTION. 
Oue copy of the ScIENTIFIC AMERICAN will be sent 

for <me year, 52 numbers, POSTAGE PREPAID, to any 
subscriber in the United States or Canada, on receipt of 
three dollars and twenty cents by the publishers. 

One extra copy of the SCIENTIFIC AMERICAN will be 
supplied gratis for every club of five subscribers at $3.20 
each; or six copies for $16.50 without extra copy. 
Postage free. 

Tbe ScIentific Alllerican S upplenlent. 

A weekly paper, uniform in size with the SCIENTIFIC 
AMERICAN, but a distinct publication. It contains work· 
ing drawings of engineering works, and daborate trea· 
tises on every branch of Science and Mechanics, by 
eminent writers, at home and abroad. An illustrated 
cover protects the handsomely printed sheets. Price, 
$5.00 per annum. Single copies 10 cents. 

One copy of the ScIENTIFIC AMERICAN and <me copy oj Small Tools of all kinds; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes, Enmnes:..SlIde Rests, etc. Catalogues free. the SCIENTIFIC AMERICAN SUPPLEMENT will be sent for GOODNOW & WIGHTMAN, 23 Cornhill, Boston, Mass. . ____________________ one year, pf)stage prepaid, to any subscriber in the 

IT PAYS to Bell our Rubber Hand Printing Stamps. United States or Canada, on receipt of seven Dollars by Term" free. G. A. HARPER & BRO., Cleveland, O. 

Cotton Seed Huller. 
D. Kahnweiler's Patent, for Oil Mills and Plantations. 

the publishers. 
The safest way to remit is by Postal·Order, Draft, 01 

Express. Money carefully placed inside of envelopes, Used by ever;j' Mill in New Orleans. Plantation Power. 
Huller, $17 5; Hand Machin-,,_

, $
_
7

_
5. __ �� Center St .. N. Y. securely sealed, and carefully addressed, seldom goes 

$50 00 SCREW-CUTTING FOOT LATHES- astray; but it is at the sender's risk. Address all letters • Foot Drill Presses. Send for Circular to _________ � _lJ. ___ S!:I!l!ARD, Cincinnati, O. and make all ocders, drafts, etc., payable to 
STIL WELL'S PATENT 

Lime Extracting Heater and Filter. 
Indispensable t 0 economy i n  u s e  0 f steam. 

MUNN &00., 
37 PARK ROW, NEW YORK. 

PRICES GREA7'LY REDUCED. 
THE "Scientific American" is printed with CHAS. 

Catalogue on application to the manufacturers, ENEU JOHNSON & CO. 'S INK. Tenth and Lom-
STILWELL & BIERCE M'F'G CO., Dayton, Ohio. bard Sts., Philadelphia, and 59 Gold St" New York. 
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