
Inside Pave, each insertion _. _ 7'3 cents a line. 
Back Page, each insertion ••• $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 

per tine, by mealJUrement as the letter press. Adver­
tisements rtl!Ust be received: at publication Qlfice as early 
as T hwsday 1lU»'ning to appear in next tilsue. 

Cut Brass Gears. list free. Grant,94 Beverly St., Boston. 

MARNA! SAFE &SCAL£ Co. 
865 Y. N y'I< 

FOR ALL KINDS OF MACHINERY-Al'plyto 
S. C. HILLS, 78 Chambers St., New York. 

Poor Inventors, Notice! 
A $3 Excelsior Portable Printing Press will advertise 

O::�.iI�r��I::,���IY6��d well. Print your own cards, etc. 
KELSEY & CO., M'f'rs, Meriden, Conn. 

I titutifit �tutritltu. 
From 20 to 40 per cent. of customary outlays for Paints, Roofing, &c., 

can be saved. Send for Samples and reduced Price Lists. 

�. 
LIQUID PAINTS. 

Pure, Undiluted Paints, Full Body and Full U. S. 
Standard Measure. 

No other paints for structural purposes equal ours in richness and purity of color, covering capacity and 
durability. They are especially adapted for exposed wood and Iron, but are equally desirable for inside and 
general work. Two coats of these paints form a handsomer and more durable protective coating than three coats 
of the best white lead and linseed oil, or any other paints in use. We can therefore guarantee a 8avlng of from 
20 to 40 per ront. of the 'USual cost of palinting. 

W" The Contract for SupplYing Paints for the Gilbert Elevate d  Railroad of New York City 
waS A warded to Us. TMs is the largest contract ever made for palintling any 8lingle structure lin this country • .A'l\ ROO F P A I N T for tin and shingle roofS, iron work, agricultural implements, fences. out-buildings, 

__________ etc. We guarantee this to be a better ana more economical palint than has ever before 
been offerm to the public for 8iJmilar purpo8es. 

W" TMs Pamt was 'USea with enUre8ucce88, when all other8failea, '111>00 the roof of the Exhibition Buildings 
at Philadelphia, the largest area of 7'lnRoojlnglin the worla . .A'l\ 

FIRE-PROOF PAINT for the protection of inslde wood-work.of factOries, �ridges, boiler 
:..::.:.::..::....::.;:;,;:;.;: __ .:..,;;;;; ___ rooms, and other wooden structures In danger of Ignitton from 

THE TANITE eo __ 

STROUDSBURG, FA. 
EMERY WHEELS AND CRINDE"RS •. 

GEO.PLACE,121 Chambers St., New York Agent. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS. 
MANUfACTURED BY BURlEICHRoCKDRllL CO. 
SEND FOR PAMPHLET. FITCHBURGMASS. 

Mil l Stones and Corn Mi lls. 
We make Burr Millstones Portable Mills. Smut Ma­

chines, packers\Mill PiCks, Water Wheels, Pulleys a and 
Gearing, specia Iy adaptea to Flour MiUs. Sen for 
catalogue. 

J. T. NOYE & SON, Buffalo, N. Y. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W. B, FRANKLIN V, Pres'!. 1. I. ALLEN, Pres't. 
1. B. PIERCE, See'y, 

MACHINISTS' TOOLS 
sparks, cinders, or fiames. 

AHEAD OF ALL (:)OMPETITION. PJr This Pamt has been applw to more thanfour ana a hal f acre8 o f wood,..work lin the two immense Dry Gaoa. 
: Store8 of Messrs. A. T. Stewart & Co., of New York Clty • .AII 

Pr'6'; �1���s��r
w j{���t lo���� ml�o!fa1�ej.�;�::; 

Axle Lathes. 

Seven Sizes for Hand 
to �llbs. Three !!Iizes 

These Machines did an amount of work on the Cen­
tennial Grounds equal to 10 years of ordinary use, with-
aYstl�c'\�� l\'r�0;:;�e�Y:6F:��nh�� �"e�:���tgg'¥li{el,� 
6 months duration. GRAHAM, EMLEN & PASSMORE, 
Patentees and Manufacturers, 631 Market St., Phlla., Pa. 

I(:)E AT $1.00 PER TON. 

The PICTET ARTIFICIAL ICE CO., 
LIMITED, 

Room 51, Coal and Iron Exchange, P. O. Box 3IJ83, N. Y. 

Steel Castings, 
From Jdt olO, OOO lbs. weight, true to pattern. A n lnvaln­

Ie sUDstitute for forgings, or for malleable iron cast-
nM�if,�rN.wlt �'i't,M�fJ '6������� 

STREET, I'HILADE],PlIIA. PA. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new illustrated catalogue. 
Lathes, Planers, Drills, &0. 

NEW HAVEN llIANUFAC .... URING CO., 
New JlaVen, Conn. 

ASBESTOS ROOFING, 
Witll. White Fireproof' (:)oatin�. 

This well known Roofing is now in use In all parts of the world, and Is the only reliable substitute fortin. It 
is suitable for steep or fiat roofs in all climates, and forms the coolest and most durable portable roofing in use. 
In rolls ready for use: costs only half as much as tin; easily applied by any one. . pr The.1i8besto8 Roojlng is U8ea in prefereru:e to all other8 by the Kingsford Oswego Starch Factory, 
Remington & Sons, Cheney Bros., Colnmbus Car and Wheel Works, anabll the m08t wtfJ1l8iv8 Manu­
facturers, Builaer8, Railroaa OompanieS, etc., lin the Unitea State8. All 

ASBESTOS BOILER COVERINGS, 
Consisting of ASBESTOS CEMENT FELTING, to be:applied like a mortar, and ASBESTOS AIR 

CHAMBER COVERING, In sheets and rolls, for Hot Air and Steam Pipes, BOilers, and other heated 
surfaces. The most durable, effective, and economical appliances known for preventing Radiation of Heat;. 
will save from 2� to 40 per cent. of fuel. 

Used by the United States Navy Department and in most extensive Publio Building •• 

Asbestos Steam Packing, Boards for Gaskets, Sheathings, Fire, Acid, and Water· 
proof Coatings, Cements for Gas Retorts, Leaky Roofs, etc. 

J¥? All these mat.erialsareprepared readyjOr' use, and can be eafJily applied by anyone. 

LIBERAL INDUCEllIENTS TO GENERU llIERCH!NTS, BUILDERS, AND LARGE CONSUMERS. 
Send for Samples, Illustrated Catalogues, Price Lists, &.c. 

H. W. JOHNS MANUFACTURING COMPANY, 
87 MAIDEN LANE, NEW YORK. 

NILES TOOL WORK!>!, Hamilton, Ohio. 

DEALERS IN TOOLS 
WILL FIND THESE TONGS 
SELL AT SIGHT. TAKING 
MOST SIZES FOR LEAST 
MONEY. ADDRESS, 
PANCOAST & MAULE, 

245 SO. THIRD ST .• PHILADA. 

H. R. 'WOR.THINGTON, �39 BROADWAY, NEW YORK. 
Hydraulic Works, Van Brunt Street, Brooklyn, 

Manufactures Pumping Engines for Water Works. In 
daily use at 100 stations. Also Steam Pumps, Water 
Motors and Water Meters. See SCIENTIFIC AMERICAN 
SUPPLEMENT, January 27th, 1877. Prices largelyreduced 
July 1st, 1877. . 

(JAVEA',rS, COPYRIGHTS, ',rRADE 

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

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

-------------------- i � T/w publio are oautioned against purohasing wo .. thles8 imitations 0 f these materials. 

In this line of business they have had OVER THIRTY 
YEARS' EXPERIENCE, and now have unequaled facilitie8 
for the preparation of Patent Drawings, Specifications, 
and the 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, 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. 

WILSON'S NEW YORK CITY 
COPARTNERSHIP DIRECTORY. 

1.878.1879. Vol. XXVI. 

�g��1�� J�t'itr:e'3elr��a��I��Ere"t�6'���!��h�'iy�a��� 
E��� "i������:1� ��:IS�lt�:�':"\��er

ure'l�l��m
L��� I 

yers Bankers, Merchants, and others. Price $�, and 
will be sent by mail, postpaid, on receipt of price. 
, Address orders to 

THE TROW CITY DIRECTORY CO" 
11 Univer"itx Place, New 'lork. In preparation: WILSON'S BUSINESS DIRECTORY, 

Yol. XXXI .• for 1878-9, 

Randolph's New Ditcher. 
Rever8ible, Double Ender. DOingwork 
g� ���y St�����h1�E��ilia

t ��:! 
'.han $10 per day to run, dOing�rOm HOO to $140 work. Circulars from 

RANDOLPH BROS., 
111 Broadway, New York. 

TO ADVERTISERS! ��a�:I�1o layEeit'& soN':sheNiIANuIA L 
FOR ADVERTISER8. 160 !!vo.pl'. Morecomplete 
than an,;v which l:..ave �receded it. Givos the names 
�:;:a���s ,�d 

th�viJ�1��� ���!s
Of

a��veb�����UB:�� contains mOre information of value to an advertiser than can be found in any other publication. All lists ha va been carefully revised, and where practicable prices have been reduced. The special offers are numerous and unusualV' advantageous. Be sure to send for it before spending any mon�in news-'pal!E}I' advertising. Address N. W. AYKK & !!ION ADVERTISING AGENTS. Times Building, PhiladelpllJJl! 
An assortment of 

WOOD-WORKING MA(:)HINERY 
made by Richards, London & Kelley (dissolved); also, a 
number of first-class MACHINE TOOLS (nearly as 
!«lod as new) of Philadelphia construction, on hand and 
for sale. For list <l" Inspection of machines and esti-
��t"a"n�P��� t��.:o�iY:d�?P�fa, RJ,��:Cl{�r:"s

C�f 
Standard Gauges and other Implements. 

CAMERON 
Steam Pumps 

For Mines, Blast Furnaces, Rolling 
Mills, Oil Refineries, Boiler 

. 

Feeders, &c. 
For DIustrated Catalogue and Reauced Price List send to 
Works, Foot Enst 23d St., New York. 

SPECTACLES tt�ro��feEC�D 
rt��s��' Telescopes, Thermometers. Send ror Illustrated 

Catalogue. R. & J. BECK, 
921 Chestnut St., Philadelphia. 

--�------------� 

DAMPER B E S T AND WEIGHTED 
REGULATORS GAUGE COCKS. 

MURRILL & KEIZER, 44 HOLLIDAY ST., BALTIMORE. 

ESTABLISHED lau. 

JOSEPH C. TODD 
(Formerly of Todd & Rafferty), ENGINEER and MACHIN­
IST. Flax, Hemp, Jute, RO�, Oakum, and Bagging 
ra�����eil�x�::,�m

N���abl�il���t;'af
I

l��� :Jiag-;;­
!tri:ie �!:�' )O:8f�����J�25 �J�a���e:n: �:i:�l�� 
for'ili kinds of machinery. �end for descriptive circu­
lar and price. Address 

J. (:). TODD, 10 Barclay St., New York, or Paterson, N. J. 

PUNCHING DROP HAMMERS AND DIES, FOR 
1Tg:;�iML��::i� .NhrnR PRESS CO., PRESSES. Middletown, Conn. 

BONE MILLS. 
The best In the world. 5 sizes, adapted perfectly for 
Crushing and Grinding Minerals and aU hard substances. 
Grinding surfaces quickly and cheaply renewed. Send 
for descriptive pamphlet. 

BAUGH &; SONS, 
PHILADELPHIA, PA. 

PORTLAND CEMENT, 
ROMAN & KEENE'S. For Walks, Cistems. Founda­
tions, Stables, Cellars,Bridges,Reservoirs, Breweries, etc-

Remit 10 cents for Practical Treatise on Cements. 
S. L. MERCHANT & Co., 03 Broadway, New York. 

Address JOHN A. ROEBLING'S SONS Mannfactur­
ers, Trenton, N. J ., or 117 Liberty Street, New York. 

Wheels ana Rope for conveylng power long distances. 
Send for circular. 

Pyrometers, ��n�hf{'a�I.1ie�tpe�f 
Boiler Flues, Snperheated Steam, 011 Stills. &c. • 

HENRY W. BULKLEY, Sole Manufacturer, 
149 Broadway, N. Y. 

Harrison's Now]y IDlDrovod 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In­
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreiun Patents.-We also send,free Of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun­
tries of the world. American inventors should bear in 
mind 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-wil\secure to an inventor the ex­
clusive monopoly to his discovery among about ONE 
HUNDRED AND hFTY MILLIONS of the most intelligent 
people in 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 
$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 o fficial copies at reasonable cost, the price de­
pending upon the extent of drawings and length of 

LIGHT STANDARD 20 INCH s
P1�;��:Z�:issued sinceNovember27,1867,a t which 

r: time the Patent Office commenced printing the draw-

Grinding Milll !�f: o:�e 
it�Cifications, may be had by remitting to 

A copy of the claims of any patent issued since 1836 

Made at New Haven, Conn. w��::�;����::��i!�"
Please to remit for the same 

as above, and state name of patentee, title of inven­
tion, and date of patent. 

© 1878 SCIENTIFIC AMERICAN. INC 

Grinding Capacity 
per hour, A pamphlet, containing full directions for obtaining 

United States patents @ent free. A handsomely bound 

6 to 40 Bushels. 
Reference Book, gilt edges, contains 140 pages and 

. many engravings and tables important to every pat­
. entee and mechanic, and is a useful hand book of refer­

enCe for everybody. Price 25 cents, mailed free. Send for 
Illust'ed Catalogue. 

Address 

W. A. Foskett, 
Administrator. 

I Address 
MUNN & CO� 

" THE "Scientific Amemcan" is printed with Cll.l\.�, 
ENEU JOHNSON & CO.'S INK. Tenth and Lom­bard Sts., Philadelphia, and 59 Gold St., New York, 
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