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Inside PRIle, each insertion - - - 71) cents a line. 
Back Page, each insertion - - - $1.00 a line. (About eight words tc a line,) 
filf/{/r(JJ1)i,nqs may head advertisements at the same rate 

per tine, by measurement, as the letter prefi8, Adver
tisements must be received at '[fIJ.blicatit:m ojfice as early 
as Thursday rrwrning to appear in next WBUe. 

Liqu.id Paints, Roofin!!" Steam P;\,e and Boiler 
Cow 1'1 ngs, Steam PacklDS, SheathlD g, Fire, Acid, 
g�ihp�:,

t
ill���.ite�O��f�guei���'Ll':�s: et��

nd for 

H. W. JOHNS M'C'g (JO., 
87 MAIDlllN LANE, N. Y. 

-----� --- -------- ---
Parties wishing to Introduce their manufactures Into 

CANADA 
please communicate with 

R. H. BUCHANAN & CO., 
DOMINIONlUACHINERYDEPOT 

6;')4 Craili' Street, Montreal. 

JUS T ISSUE D .  
Woollett's Old Homes Made New. 

j'titutifit !mtritau. 

JOSEPHC:"TOD�.I;;�':':;�:"'� ��;';;�M��! T��Jtr1�s�u1�;Ep20· 
(Formerly of Todd&RaJferty),ENGINEERand MACHIN- i RO.".HT & KEENE'S For Walks Cisterns. Founda- EMERY WHEELS AND CRINDE�S 
TaT. Flax, Hemp, Jute, Rope, Oakum, and Bagg1ng-1 t' �'bl Cella ,iltld)!'lf R' ' . B . etc &EO PACE 121 Chambers st New York Agent. Machinery, Steam Engines, Boilers, etc. I also manu- IO n:ie !';, 13

s, 
t f�srpract'�' l �se'1�n�� s;,'ri.e:'i� · . ' , _ . " .. . _____ _ 
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t
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m
�. L. 'lIl�HANT & bg., J"lr�!dw�y, Ne� York. 

.. " . . 

ROCK DRILLING MACHINES at my store. I will furnish specificatio ns and estimates 
f01: all kinds of machinery. Send for descriptive circular and price. Address 

J. C. TODD, Incr!llilv::ndoPnerCaellntklagned;;foPO��rl 10 Barclay St., New York, or Paterson, N. J. � . v • f iu.u 

PUNCHING DROP HAMMERS AND DIES, FOR 
�g:;kJ¥fL\'§'::i'J; lI'iKER PRESS co., PRESSES. Middletown, Conn, 

P RIG H TOR I t ts �I���[:;' 
R.B Ie K tOR 0 C'inC'/nna//(!J. 

CAMERON 
Steam Pumps 

For Mines, Blast Fllrnaces. Rolling 
Mills, Oil Refineries, Boiler 

Feeders, &c. 
For nlustrated Catalogtle andReduced Price Listsend to 
Works, ""oot East 23d St., New Y ork. 

An assortment of 
WOOD-WORKING MACHINERY, 
made by Richards, London & Kellel' (dissolved); also, a 
number of first-class MACHINE TOOLS (nearly as ; good as new) of Philadelphia construction, on hand and 
for sale. Fot' list or inspection of machines and esti .. 
wa

t
';."n�p,Vo�� 

t
��s:oj,�i?fd�?£M'a, RJ,����r:rsC�1 

Standard Gauges and other Implements. 

FRIEDMANN'S PATENT 

�--.. �-------.-:... 
LACKERS' VARNISHES, WHPn SHELLAC. 

w. ZINSSER & co., 1117 William St., N. 11". 
MANUFAOl'URE.RS' SUPPLY STORE. 

Agents for U. S. S alicylic Acid Works. 

TO ADVERTISERS f �:S�!It� 
AYlrRBP&: SON�sheMIA HUlA L 
FOR ADVERTISERS. 160 8vo,pp. Morecomplete 
than an,;v which l:ave preceded it. Gives the names 
circulatlOn, and advertising rates of several thousan(i news�apers in ,the Unit-ed States and Oanada., and 
contams lnore mfonnatlon of value to an advertiser 
than can be found in anJ: other publication. All lists 
have been carefully revlSed, and where practica ble 
prices have been reduced. The special offers are 
numerous and unusually advantageous. Be sure to 
send fpI: it before spending any mofi�l. in newspape:r 
advertISIng, Address N. W. AYF,R & SO:S, ADVERTISING AGENTS. Times Building, PhiladelpWA. 

AHEAD OF ALL COMPETITION. 

AND ' 

AIR COMPRESSORS, 
MANUFACTURED BY BURLEICHRoCKORIll CO, 
SEND FOR PAMPHLET, rlTCHBURG MASS, 

Mill Stones and Corn Mills. 
Smut M� ulleys. and 
Bend foi 

HARTFORD 
STEAM BOILER 

Inspection & Insurance 
COMPANY. 

W. B. FRANKLIN V. Pres't. J. M, ALLEN, Pres't. 
J. B. PIERCE, S ec'y, 

�eA�&Ii"4IIQJIf:INJ�
,sTEEL WIRE Of�SCRIPtION �� 
234 w, 2s,ST.' EVER &srE£lSPRINGs. NEWYORK CITY 

One Vol.; twenty-two 7xl1 plates; price, prepaid, $1.50. 
Illustrated eut(lloguo lIl�!Ied on rC'lelpt of 30, stamp, 

A, J, BICKNELL & CO,. Pubs .• 27 Warre n St" N. Y. INJEOTORS and EJECTORS, 
__ AretheMost Reliable and Economical MACHINISTS' TOOLS 
NOMEN CLATU R E  O F  BUILDING BOILER FEEDERS B t alit tl ' R diallJ Ul E ' L th 
St d St M J C Ir�'h ��ane�s

a, �rW WIi���' BO �s, Jy�os:u�
e
pr�ss�sS', 

W��i�A�E,:J�,m�':t�I'E�b'A� B���R
WI:��: A d W C Axle Lathes. 

A paper read before the American SO CiBty of Civil En-" n a ter onveyors NILES TOOL WORKS, Hamilton, Ohio. \U�;�;SrY' ���:
u
M�'t,I;o�iiC� °.8r���ne, C��t,l,

n
9r�� IN EXISTENCE. . ...... ----.-----� .. �- .. -----

employed, with 3j lJIustrations, 19 TOO"S, illustrated, MANUFACTURED EXCLUSIVELY BY H. R. "WORTHINGTON. 
with Dill)ensions and How to Make, Squared. Quarry_ NAT HAN & D R E Y F US , , 239 BROADWAY. NEW YORK. 
faced, PItched-face, and Drafted Stones. Rubble, cut, , These Machmes dId an amount of work On the Cen- HydrauliC Works, Van Brunt Street Brooklyn 
Pointed, and Crandalled Stones, etc, Axed or Pean NEW YORK. tennlal Gro�nds equal t0 10years of ordinary use,with_ Manufactures Pumping E ngines for WaterWorks. IIi 
Hammered and Patent Hammered Stones, Bush out los� of tIme for sharpening or repajrs-complet�l' daily use at 100 stations, Also Steam Pumps, Water Hammered and Rubbed Stones, Diamond Panels,; Also Patent Oi lers and Lubricators dlstancmg all �ompetltors in that celebrated trial of I Motors and Water Meters, See SCIENTIFIC AMERICAN 
Rubble, 

.
Squared Stone, Range, Random, and Ashlar 

I S d r e I 
• 6 months duratIO n. GRAHAM, EMLEN & PASSMORE, SUPPLEMENT, January 27th, 1877. Prices largely reduced 

Masonry, 34 illustrations in aU, with practical instruc- en .lor Jata o�ue. ! Pa.tentees and Manufacturers, 631 Market st t Phila., Pa. , July 1st. 1877. 
tions. Contained in SOIENTIFIC AMERICAN SUPPLE- � ------------------. 
MENT No, 113. Price 10 cents. 1.'0 be had at this: 

H . , N I I 
iI WOODWORTH SURFACE PLANERS, $125, Planers office and of all newsdealers. arrlSOn S HW Y lllDrOVOl1 Street.��:r�����s,�, S. C. illLLS, 78 OIambers 

For��EKerU!!1��mt- LIGHT STANDARD 20 INCH 
�"Jrt��r�C1\o�W;ig GJlft��':.1,dMll:1t G Machinery, address the Manufac- rl- ndl- ng lVII-II turer and Patentee. 

C. C. PHILLIPS, !Ot�n�����:�:f�e, Made at New Haven, Conn. 
CA VEA'.l'S, COPYRIGHTS, TRADE 

MARKS, ETC. 
Messrs, Munn & Co" in connection with the publica

tion of the SOIENTIFIO AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors, 

�omethina for your Boy! i:lnfi7.':�:Sr'G
t
r�!� 

pleasure for spare hours, he earns his own pocket money 
g�¥���a\'!rg;u��

c
" and it Is saje and inl!WUcUve, Send 

KELSEY & CO., Wf'rs. Meriden, Conn.; 
. --�-

Pyrometers, ���n�hr-I�n�l�e
f;tpe� 

Boiler Flues�!luperheated Steam, Oil Stills, &C, 
HENR x W. B OLKLEY, Sole Manufacturer. 

149 Broadway, N. Y. 

Domestic Seml-Portaole Engine, 
2 and 4 horse power, and 

The Peerless Porta ole Steam Engine, 
for Agricultural and other purposes, 

from 6.to 10 horse power. 
Nothing cheal> but the price. Send for 

desCriptive cataloglle and price list to 
F. F. &. A. B. LUDIS, 1I1'f'rs, 

CO(D�Ro'L'lED 
Cherry St. , Lancaster, Pa: . The fact that this sbafting has i5 per cent, greater 

:TAP ANESE ART MANUF ACTURES, �l1:'e�:u::..':,"d����fu�'il.�;,�t���;�£�,;;��f:iJ�g::n�� 

SHAfTING. 

By ChristOpher Dresser Ph D etc Pape r read b efore We are also the sole manufacturers of the CELERRATED 
Society of Arts, The J aPru! esePotter at Work, Curious COLLINS' P A T,COUPLING, and turnish Pulleys, Hanlliers, 
m��t "7ra�::��.M����� f:grnr �';'f:��¥:tl'o,i.'1'i�a': :�';;jl::!tll: 'to0st approved '!io�s �r1i'lll�lrHik'f,. on 
ese Weaving, How Fine Japanese ]'ans are made, Try Street, 2d and 3d Avenues Pittsburgh Pa. 
�apane8� Method of Making Moulds for Ornamental 190 S, Canal Street, Chicago, Ill" and Milwaukie, Wis. 
.Castln�s for Vessels, Bronzes, etc, Japanese Lacquer ar StocFkULS O fL

tEhR, S DShA
afN

t
A
iing inF

sItT9,feBaOns
dtofn

or
, M
saa

l
s
e
s
b
, 
y 

Manufacture. Curious Method of DecoratIng Lacquer & LJ 
Work, The Love and Pursuit of the Beau tiful inJapan, GEO. P LACE & CO" 121 Chambers St" N, Y. 
A very entertaining, instructive, and comprehensive 
paper. Contained in ScIENTIFIC AMERICAN _ aUPPI,E
IIIENT No, 11;,) . PricelOcents. To be had at this office 
and of all newsdealers. 

Bound Volumes 
OF THE 

Scien tine American. 

Ow SERIES, 

I 
N�;S�;�';S:-ff-�NEW-S��;-;S:-

VoL 7 .... 3 Copies, VoL 1.., 5 COPies , "vol, 15::7copies. 
u 11 5 H H 2 6 U 'I H 16 S II 
" 13::::4 " H 3::: S " I U 28:: 8 u 
" 14 .... 1 - U u 4 . . . - 6 "  " 32  .. 16 u 

" 8 ... 3 . U 
Vols, of the Old .. 10 ... 9 .. I Beries contain one " 11... 2 u 

year's numbers, "12 ... 9 u 
and the New Se- "13 . .. 9 H ; 
rles six months. " 14 .. ,7 " ' 

;====-======== 
The boo\j:s will be sent by express on receipt of price. 

Address all communicatiOJos to 
-fOHN p�8���f¥3, New York. 

CLIMAX 
Washin[ Macbine, 

:Manufactured by 
N. Cl. BAlJGHM!N &. ClO., 

YORK. PA. 
ReUa ble a ents wanted. Descriptive circulars furnished. 

T HE TELEPHONE, BY R M, FERGU-
SON, F,R.S, Read before the Royal Scottish Society of 
Arts, Its Construction, Uses and Working fully and 
philosophically explained, with four illustrations. His
tory of the Telephone, The Reis Telephone. Bell's, 
Wonderful sensitiveness. Difference between the Galvanic and the Telephonic Impulse, A cutlous expetl-
�

e
'ileta�eoy����c T:���r'lioJi,'!l:,cu�.::;;!}'ro

a
r�g� Sound, New Form of Tele.phone. Contained in SCIEN

TlFIC AMERICAN SUPPLEMENT No, 120. Price 10cents. To be had at this office and of all newsdealers, Also, 
In the same number, a Visit to the Inventor of the 
�g��gf,
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Prima bonna and t�e ElocutioDlst may be multiplied and tr<lserved to all time. Usefulness of the Phono-
�Ppign��:'��d'1� �;fo'��"F��,o�fc�rs

, Price of 

RISDON'S IMPROVED 
TURl3INE WATER WIIEEL 

of Turbines at Centennt!;nhxi�o�,ition�the best results at all stages drcular to 
T. H. RISDON & CO., 

Mt. Holly, N. J. 
.Mannfa�tnrers of .MILL .MAClHlNERY. 

PERFECT 

NEWSPAPER FILE 

Grinding Capacity 
per hour, 

6 to 40 Bushels . 
Send for 

TIlust'ed Catalogue. 
Address 

w. A. Foskett, 
Administrator. 

In this line of business they have had OVER THIRTY 
YEARS' EXPERIENCE, and now have unequaled facilities 
for the preparation of Patent Drawings, SpeCifications, 
and tbe Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co, also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Label", 
Reissues, Assignments, and Reports on .I.ll'nllgeIIlI�Il 
of Patents, All business intrusted to them done 
with special care and promptness, on very moderate 
terms. 

WB send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; di rections concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In· 
fringements, Assignments, Rejected Cases, Hints on 

_________ . the Sale of Patents, etc, 
ICE AT $1.00 PER TON. FOTeiyn Patents.-We also send,.freeof charge, a 

The PICTET ARTIFICIAL ICE CO., Synopsis ofB'oreignPatentLaws,showingthe'cost and 
LIMITED, 

method of securing patents in all tbe principal coun-
Room 51, Coal and Iron Exchang e, P. O. Box 3083, N, Y. tries of the world, American inventors should bear in 

mind that, as a general rule, any invention that is valu
MAC H I N 1ST S' Too L S. able to the patentee in this country is worth equally as 

NEW AND IMPROVED PATTERNS. much in England and some other foreign countries, 
Send for new illustrated cataloglle. Five .patents-embracing Canadian, English, German, 

Lathes, Planers Drills, &0. FrellCh, and Belgian-�ill,:"cure to an inventor the ex-
NEW HAVEN MANU PAC'I'URING CO., cluslve monopoly to hI S dIscovery among about ONE 

New )laven, Conn. HUNDRED AND FIFTY MILLIONS of the most intelligent 
----------------�-� 

I 
people iu the world, The facilities of business and 
steam communication 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 

I $75; German, $100; French, $100; Belgian, $100; Cana.. 

Copies of Patents.-Persons desiring any patent 
______________________ issued from 1836 to November 26, 1867, can be supplied I

I dlan,.$50, 

THE GEO L OGICAL ANTIQUITY OF with ,official copies at reasonable ,cost, the price ce
Flowers and Insects. Bl' J, E, TAYLoR, F,G,S, A plain I' 

pendmg upon the extent of drawmgs and length of 
comprehensive review of the subjectjbtlnging forward I specificatIons many instructive facts; with BlX 11ustrations. The; ". .  
invatlable correlati!'l?- betwee n, Insects and fiow�rs. i Any patent ISsued smce November 27, 1867, at which 
�ide�:� o

al�cil.'ii'f}�n�·Co��:'l nW;��lin t��s�fc��� �ime the Pate�t Office commenced printing the draw
sion of Animal and Vegetable lWe, Flowers necessary mgs and specIfications, may be had by remitting to 
}.��Wf;l'�ts t�dtl.f'���o�r;:�ftV S�it���rr.i,"J Lf':t'£� this office $1. 
English Stonesfield.81ate, the Tertiary Strata. the Coal A copy of the claims of any patent issued since 1836 
ftia'i.asrs��'c� ��ee��Y�ii�� 08i,':,'ti?,i�atb'i�'ci�l�i�c will be furnished for $1. 
AMERICAN SUPPLEMENT No, 120. Price 10 cents. To When ordering copies, please to remit for the Fame be had at this Office and of all Dewsdealers, as above, and state �ame of patentee, title of inven-

THE tion, and date of patent, 
Eclipse Engine I � pamphlet, containing full directions for obtaining 

. • Umted States patents sent free, A handsomely bound 
A ,"';,;;:ii',-,;;;,,-,;;;;;n Reference Book, gilt edges, contains 140 pages and 

:BELT PULLEY, 
Lightest. strongest, and best made, red to the Shaft 
without Keys, Set Screws, Bol ; also� Adjlllltabl.e 
Dead PuUel/8 and TapllT-Ble"" , Send fo r rota-
ogue. Address Taper-Sleeve orka, Erie, Pa. 

many engravings and tables important to every pat
entee and mecbaI).ic, and 1s a useful handbook of refer
ence for everybody, Price 25 cents, mail�d free: 

Address 
MUNN & CO., 

Pulilishers SCIENTIFIC AMERICAN, 
37 Park Rqw, N. Y. 

BRf1NCH OFFICE-Corner of F' and ,7th Streets" 
Washtngtr>n,D, C, . 

THE .. ScientiJi. 
c Amer.can" is printed '\Yith CHAS. ENEU JOHNSON & CO,'S INK. 'l'cnih and Lom

batd Sts., l'hllauelpliia, and 59 Go!!} St .. New York. 
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