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Inside Paa-e, each insertion - - - 7� cents a line. 
Bac k Page, each insertion - - - $1.00 a line. 
Engravings may head advertisements at the same rate 

per line, by measurement, as the letter press. Adver· 
tisements must be received at puhlication office as early 
as Friday morning to appear in next issue. 

C'tT ARD.tOLA'S 
COFFJ!:E & SUGAlt MACHINERY 

Coffee, Malt. (lorn, (locoa, and Grain
Dryin=:: Machine. (;otree-Hulling and 
PoJishiug Machine". .()fI"ee-Wa�hing 
llJacnine. .llelix Sugar Evaporator. 

M essrs. C. AD OLPHE LOW & CO., 42 Cedar 
Street, Messrs. ru UNOZ & ESP RIEL LA, 52 Pine Street, New York, are Mr. Guardiola's Agents, and they 
;i��vlft;'ri'agh?��� attention to all orders for any of the 

, Cut Brass Gears, liBt free. Grant,194 Beverly St., Boston. 

HARTFORD 

STEAM BOILER 

Insoeotion & Insuranoe 

COMPANY. 
Harrison's System of Grinding! 

Illustrated Catalogue Now Ready. W, B. FRANKLIN, V, Pres't. 1. M, ALLEN, Pres't. 

T.f-I� rTAN·ITE CO. 
STROUDSBURG, PA. 

' 

EMERY WHEELS AND CRINDERS. 
GEO. PLACE,121 Chambers St., New York Agent. 

H. W. J 0 Hfl S" PATENT. 

��\�R�JJ:jS 
NEW STANDARD FLOURJNG MJLLS. 1. B, PIERCE, Se�'lT. Steel Castl-ngs, �\� ���fo"A��. 
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mlcal Milling Fully Bstablished. p t For showing heat of' Roof Pam t, for Tm ROOfs, Iron Work, &c. 

A NEW· Copy For All. :y-:rome e:rs, Ovens Hot Blast Pipes, Roofjn,g, with white Fire 'proof Coating . . MUlers and Editors please address Boifer Flues S\lj)er-Heated Steam, Oil Stills, &c. Root Coat1l1g, for restormgandpreservmg old roofs. 
From � to.1{),OOO Ibs. wejght, true to pattern. 4n Invalu- ED \V AR 0 HAIUUSO N HENR t W. B U LKI,EY Sole Manufacturer. §ements, for Retort�] Furnaces, !-eaky. Roofs, &c. 
!,ble su st.'t.ute for forgmgs, or for malleable Iron cast- No 1311 Howard Ave New H;'ven, Conn. 
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parANanyd __ • __ . • . eam ac mg, s esto� oards, Fire Proof 
pl'i� It CHE 0 ltJ Coatin�s, !Sh eathings and Roofing :Felts &c. 
EVELINA �TJtEET, PHILADE),PHIA, PA. ' i 7'he8e artIcles are ready for use, and can be easl� ap-

PIANOS 
I $ 3 P R I N TIN G PRE S S , t\��t �c�ny one. Send for Samples, Pamphlets, rice 

Retail price $900 only $2GO. P,;rlorl Prlnts cardE,envelopes.etc.,equai' H, W, JOHNS MANUFACTURING COMPANY, Organ,. price f340 only $95. Paper i any press. Larger sizes for large work. free. Da.niel'. aa,tty, WAshington, N. J. I savl�;n��r:;:�N!.�f�:a�:he;;���g:::. 81 JDaiden Lane, Ne'W York. 
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�C _on_n .  Mill Stones and Corn Mills. THOMPSON & UPSON, San Franclsco. 

FOil "'ALE. 
St!�:�g�::r�n��nde,��agh i
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ve-fte�y���s 
Screw Cutter (double). Blacksmiths' Tools at extra low 
prices. Address 1404 Main Street, Wheeling, w. Va. 

IMPORTANT NO'l'ICE. 
I wish to negotiate with some responsible manufac

turer to make and sell on royalty my lately patented �ump valve, an article entirely separate from tbe pump. 
Thousands of dozens can be sold every year. Address 
D. F. DODGE, Lowville , N. Y. 

TELEPHONES. 

K N 0 W A new Medical Treatise, "THE 
SCIENce OF LIFE, OR SELF-PRES
ERVATION/' a book for everybody. 

THYSELF Price $1, sent by mal!. Fifty 
original prescriptions, either one 
of which Is worth ten times the 

price of the· bOOk. Gold Medal awarded the author. The 
Bost.on Herald say:s: "'rhe Science of Life is, beyond 
all comparison, the most extra� HEft l ordinary work on Physiology M ever published." An Illustrated 
Pamphlet sent FREE. Address THY S ELF DR. W. H . PARKER , No. 4 
Bulfinch Street, Boston, Mass. 

MACHINISTS' TOOLS. 
THE GOLD AND STOCR TELEGRAPH NEW AND IMPROVED PA=ERNS. 

COMPANY has completed arrangements Send for new illustrated catalogue. 
witb the AIlIERICAN SPEARING TELE- Lathes, Planers, Drills, &0. 
PHONE CO,UPAN Y  for supplyiug the public NEW IIAVEN l1IANUF,\C"I'URING CO., 
of this and the neighboring cities a n d  of Ne'W" Haven Conn 
all parts of the United States with Tele- I 

' • 
phones

. 
of t�le most improve� dcscripti?n,. FOUNDRY AND :M:ACHINE SHOP FOR and wIth Pr.vate Telegraph Lmes on wInch Sale or Rent. We offer at a bargain our old works 

to use them. Applications will be filled in consisting of three substantial brick 'buildings sheds; 
the order ill 'U"bich tlley nre received. ample water �wer an� facilities for conducting an iron 

For all information apply to PJm1���ii;s� at
n
Ifa�3.S1W�:ee ��i'�'ot!���, l'lfddre��d soft 

GEORGE B. SCOTT, SOUTH BEND IRON WORKS, South Bend, Ind. 
Sup't Gold and Stock Telegraph Co., 

Western Union Building. 
lTew York, December 18, 1877. 

We make Burr Millstones, Portable Mills. Smut Ma-
��i.:'il�g�����ITIJ!'iI�la��sd '��atMo!h'hllrirl��hsci "f�� catalogue. J. T. NOYE & SON, BuWa lo, N. Y. 

P. ELAISDEL� cf.G CO., 
Worcester, Mass., 

Manufacturers of the Blaisdell Patent Upright DrillS 
and other first-class Machinists' T ools. 

MICROSCOPES �Jer,.Rel!l:.��, �ri.:'c'f:: 
cles, Telescopes, Thermometers. s en;!' for 
llIustrated Catalogue. R. & J. BECK, 921 (lhestnut St., Philadelphia. 

LEFFEL W .A TER WHEELS. 
With recent improvements. 

Prices Greatly Reduced. 
7000 in successful operation. 

FINE nEW pmlIL!� 1'011 
Sent free to those 

James Leffel k Co, 
Springfield, 0_ 

109 Liberty St., N. Y. City. 

BOGARDUR' PATENT UNIVERRAL ECCEN-
cruci���? Wr�L&;��r &�a'::t��g 811n�k��e�e��dcg�� 

ALCOTT LATHES, for Broom, Rake and Hoe Han. 
dIes. S_ C. HILLS, 78 Chambers St. N. Y. 

French Burr; Self-oiling; Self-:feE,dtng; Adjustable-balanced; Long 
:::{in
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finished, and forquall
tyand quantit�grOUnd 
C?r�rir:i.ior. end for 

FOR SALE. 
'tr��l'ci.FmiJ��i��&' 

each. 1 Heavy 20 in. Harrison Vertical Mill $160.00. 1 Extra Heav:y 24 in . Harrison Vertical Mill, $225.00. 
YALE IRON WORKS, Ne w Haven, Conn. 

BSTABLISHED 1844. 
JOSEPH C. TODD, 
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if!!x,° 
fJ��g & J�!�'1l1' :'N

g���� ':� MIa�HX:g Machinery. Steam Engines, Boflers, etc. AIBO Agenflor 
r�: ��:�r:.tf�ftr�u��'h'�:c��;it'i��:'a�dt��'if:'';.��1�� 
all kinds "f machinery. Send for descriptive circular 
and price Address 

J. C. TODD, 
10 Barclay St., New York, or Paterson, N. J. 

Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, Small ToolS of aU kinds· also GEAR WHEELS part. etc., and w�atever cannof be grouna by oth�r mills. of MODELS, and materials of all kinds. Casti' s of Also for p amtsM Printers Inks, Paste Blackn�G etc. Small Lathes Engines Slide Rest. etc catalogue�ee 
h�l§;'c:zie��pw�a�a���r��'fs�N����k.

B AR-I �<:'?��WW &, WIGHTMAN. 23 Cornhm. Boston, Mas.: 

(lAVEATS, COPYRIGII'I'S, TRADE 
MARRS, E'I·C. 

Messrs. Munn & Co" in connec:ion with the publica· 
tion of the SCIENTIFIC AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. VEST POCKET 

R' 

"Presents which Outlast the Year." 

In this line of business they h�ve had OVER THIRTY G AT LIN G GUN 
---

YEA1ll!.' EXPERIENCE, and now have unequaled facilities 
for the preparation of Patent Drawings, Specifications, H A R P ( R ' S P ( RIO 0 I [A l S and the Prosecution of Applications for Patel'ts in the' :00 • 

United States, Canada, and Foreign Countries. Messrs. � By F ar the Smallest and Most Perfect 
. 

==,-..:-f::!j POCKE'l' ARM in the World. Munn & Co. also attend to tbe preparation of Caveats, Soourea by U. S. ana Forei<;m Letters Patent. 
Trade Mark Regulations, Copyrights for Books, Labels By far the most rapid repeating arm ever manufac-
Reissues, ABsignmen�s, and �eports on Infrin�ements �',;'"ee,.�·wf:ha 

gt���iviI�ie
l'i.a:;�.

ag
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��'es�;�:i of Patents. All bus mess mtrusted to tlicem ,s done i sIZe cartridge, and can be carried In the vest pocket with 
with special care and promptness, on very moderate I perfect convenience. Sold by the trade !lenerally. Un
terms. s:��llg��i������ to responsible agents In all sections. 

We send free of charge, on application, a pamphlet All R' ht p' A f1 L w c M containing further information about Pateuis and how I I[ Ire rillS 110" a ren � ass. 
to procure them; directions concerning Trade Marks, 
COIl6'rights, Designs, Patents, Appeals, Reismes, In· 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreign Patents.-We also send,free of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all tbe principal coun
tries of the world. American inventors should bear in 
miud that, as a general rule, any invention that is valu
able 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 most intelligent 
people in the world. The facilities of business and 
steam communication are Stich that patents can be ob
t.lined abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $110; 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 reasonable cost, the price de· 
pending upon the extent of drawings lind length of 
specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing 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 fo� the 8ame 
as above, and state name of patentee, title of inven
tion, and date of patent. 

A pamphlet, containing full directions for obtainin!( 
United States patents, sent free. A handsomely bound 
Reference Book, gilt edges, contain� 140 pages and 
many engravings and tables important to every pat
entee and mechanic, and is a useful haud book of refer
ence for everybody. Price 25 cents, mailed free. 

Addre.s 
MUNN & CO., 

Publi8hers SCIENTIFIC AMERICAN. 
37 Park Row, N. Y. 

BRANCH OFFICE-CrJrner of Ii' Clnd 7th Streets, Washington, D. C. 

., Indispensable to the Library, Clergyman, 
Lawyer, Phyf5iaian, FA-itor, Teacher, Student, 
and all of any calling in life who desire knowl
edge." 

ENCYCLOP lEDIA BRITANNICA. 
Ninth Edition.--American Reprint. 

This great work Is beyond comparison superior in Its 
elMh�

r���tr�gu��:���it�eC���r�t�gg�}:�Jl��&J:: inal thinkers and writers of the present and of tlie 
past. 

This issue is the Ninth revision in a space of over One 
hundred years since its inception, and this reprint, a 
copy In every particular of the BrltiBh Edition now In 
course of publication, is the best and cheapest work 
ever offered to the Anierican people. The articles are written in a most attractive style, and the quantity of matter in each volume is one
third greater per volume than In any other Cyclopredia 
sold at the same rates. 

rrhe work contains thousands of Engravin� on Steel 
��d ':;�I';df,;'i'&.

iS printed from entirely new ype made 
i¥ will be comprised in twenty-one Imperial octavo VOlumes, six of wbich are now ready, and the succeed

Ing volumes will be issued at the rate of three a year; 
PI'ice 1?Cl' vol., extra cloth binding ...... .. ,$5.00. 
In bait Turkey Morocco, extra .............. 87.00. 

Sold only by subscription. 
A neat Pamphlet, giving specimens of pages, cuts, full-page illustrations, list of contributors, etc., will be 

mailed gratis to applicants. 
J. M. STODDART & CO., Publishers, 

723 C hestnnt Street, Philadelphia. 

H. II. REY, Publisher, 
Room No. S, 120 Broadway, N. Y. 

C 
PATENT 

OLD ROLLED· 
SHAfTING. , 

The fact that this shafting has 75 per cent. greater 
strength, a finer finish, and is truer to gauge, than any 
other in use, renders it undoubtedly the most ecoDomical 
We are also the sale manufacturers of the CF:LFlBRATED 
COLLINS' PAT.COUPLING, and turnish Pulleys, Hangers, 
���iI�W�:; 'roost approved �li�s �,jt:lmM'taiJe� on 

Try Street, 2d and 3.i A venues Pittsburgh Pa. 190 S. Canal Street I Chlcallo, III., and Milwaukie. WIS. 
P'"' 3t

°'ilffJ�tiFR" il',tlfl"il'}�¥'zre 19s���� :l.!�s?! 
tiEO. PLACE & CO., 121 Chambers St., N. Y_ 

Foa lS7S. 
HARPER'S MAGAZINE, One Year_ . •  $( 00 
HARPER'S WEEKLY, ,, " ( 00 
HARPER'S BAZA.R, " " (00 

The THREE publications, one year 10 00 

Any TWO, one year . . . . . . . . . . • . .  700 

SIX SUbscriptions, one year. , . • . .  20 00 

'l'erms for large clubs furnished on appli
cation. 

The Volumes of the Weekly and Bazar be· 

gin with the first Numbers for January, and 

the Volumes of the Magazine with the N um

bers for June and December of each year. 

Subscriptions will be commenced with the 

Number of each Periodical current at the time 

of receipt of order, except in cases where tile 

subscriber otherwise directs. 

Remittances should be made by Post-Office 

Money orders or Draft, to avoid chance of loss. 

Address: HARPER & BROTHERS, 
Franklin Square, 

New York. 

PERFECT 

NEWSPAPER FILE 

MUNN & co" 
Publishers SCIENTIFIC AMERICAN. 

© 1878 SCIENTIFIC AMERICAN, INC 

1872, 1874, 1875, 
SCIENCE RECORD. 

A few copies 0 f these splendid books are offered at th1.,i.o���,;� s':.e;le�¥:' �g.\"i:�iIOwing are the most note-worthy. exhibiting in a condensed form a general ac
count of the Progress of the World: 
§i��Wr��r� iWn ���tJ'kNJi��. 
ELECTRICITY, LIGHTs HEAT, SOUND. 
������LEffJ Il6ilHbJlTT{lR��TS, 

���l1:,urie;'JbR¥iouSEHOLD ECONOMY MATERIA MEDICA, THERAPEUTICS,HYGIENE, 
�����t&lll�r¥IR1t��i�B{LO?JYsICS, 
GEOGRAPHY. 
���ltgg6rt:'D MINERALOGY, 
BIOGRAPHY AND NEUROLOGY. 

in�ruCci1l:a�11a���u������ai
g1 

a����s�eO C��a�r:::: 
They are bound In substantial and handsome bindings, and will be mailed on receipt of $1.25 each. Address 

MUNN & CO .• PUBLISHERS, 
37 Park Row, New York city. 

OT I S' SAFETY HOISTING 
Machinery. 

OTIS BROS. & CO .• No. 348 Broadway. New York. 

Phillips' Vertical Burr Mills. 
adapted to all kind. 
of grinding, w i t  h 
Scroll Ventilator and 
Discharge. Approv
ed Self-Oiling Bridge 
Tree Box. Our clean
ing attachment of Fan 
and Screen makes It 
the most perfect Corn 
Mill ever constructed. 
We use forged Cast 
Steel Shafts, andguar
antee our Mills supe .. 
rlor to anything In the 
market. Address 

(). (). PHILLIPS, 
404S Girard Ave., 

West Phila. 

FOR SALE CH�AP. 
The Machinery of a first-class Planing Mill and Sash 

and Blind Factory. Also Moulding Machine and TurnIng Lathe. Can all be seen running. 
Address P. B. RATHBONE, Syracuse, N. Y. 

SHEPARD'S CELEBRATED 
$§O Screw Cuttiug Foot Lathe, 
Foot and Power Lathes, Drill Presses, 
�ct'i'.!�b���fi.a6h':::,�s���gd�is�T!�� 
���J�

g
�f g�lift�
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artisans. 
H. L. SHEPARD & CO., SS. 90 �r!ci��'!!t�tOhIO. 

THE "Scientific American" is printed with CBAs. 
ENEU JOHNSON & CO. 's INK. 'I'enth and Lorn· 

bard Sts., Phlladelphia,and59Gold St., NewYcrk. 
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