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From 20 t o  4.0 per {lent. of' cU:stom- 1 Cut Brass GearS,listIree. 

itry ontlays for Paints, Roofing, 
Grant, 94 Beverly_St_" Bos_to_

n. THE TANITE 00 .. 
[nslde i'utle, each iUl'iel'tion - - .75 cents a line. 
Back Palle, each insel·tion- - - $1.00 a line. (About eignt words to a line.) 
Ewravinqs may head advertisements at the same rate 

per tine, 1m measurement as the letter press. Adver­
tisements must be received at publication office as early 
as Thursday morninq to appear in next issue. 

etc., can be saved. 

Send for Samples and Reduced Price�List. 

H. W. JOHNS' 

LIQUID PAINTS. 
PURE, UNDILUTED PAINTS. FULL BODY 

AND FULL U. S. STANDARD MEA�URE. 
No other paints for structural purposes equal these 
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FIREPROOF P AINT-lJ'or inside woodwork. 

ASBESTOS ROOFING 
With WHITE FIREPROOF COATING. 
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It is suitable for steep orflat roofs in all climates, and 
forms the coolest and mOlt durable portable roofing in use. In rolls ready for use; easily applied by any one. 

Small Printing Presses! Asbestos Boiler Coverings. 
For amateur and business uses. $3 to $100. Do your own ASBESTOS CEMENT FELTING AND AIR printing or advertiSing and save money. Large llluS-

1 
CHAMBER COVERINGS. 

trated catalogue, 6c. , , .  The most duraNe, effective. and economical appli-KELSEY & CO., M f rs, Mer.den, Conn. ances known for preventing radiation of heat from hot 

READING, 

Writing, 
OR 

lNTHE 

OFFICE, 

Library, 

SITTING ROOM 
OR 

Academy. I PRICE, 
FROM 

air and steam pipes. boilers ,  and other heated surfaces. 
Ready for use j easily applied.. 
A
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consumers. 

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

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new Illustrated catalogue. 
Lathes, Planers, Drills, &e. 

NEW HAVEN ll.IANUFAC'l'UKING co., 
New Jlaven, Co,nn. 

TO ADVERTISERS!?rr�a�::I�� 
do any newspaper advertising, the THIRD EDIT10N of 

AYER & SON'S MANUAL 
lh?Jl �fJ;,�c� TISERS. t�·P&v���t':'�tr!.��9 
circulatlOll, and several thousand: 
newspapers in t e nd Canada, and 
contains more informatlOn of value to an advertiser 
than can be found in any other publication. All lists 
have been earefully revised, and where practicable 
prices have been reduced. The special offers are 
numerous and unusualb' advantageous. Be sure to 
send for it before spending any monel.Jn news-.paper 
advertising. Address N. W. AYEK & '"0:'11, 
ADVERTISING AGENTS, Times Building, Philadel.l/hi&. 

PY-rometers, ��� shf-I�ni\la�e�1pe�
f 

Boifer F'lues, Superheated Steam. ON"stillS. &c. ' 
HE�RY W. BULKLEY, Sole Manufacturer, 

U9 Broadway. N. Y. 

I(JE AT $1.00 PER TON. Tjle PICTET ARTIFICIAL ICE CO" 
LIMITED, 

Room 51, Coal and Iron Exchange, P. O. Box 3083, N. Y. 

PARIS EXPOSITION. 
The undersigned, American Bankers and Commission 

Agents in Paris for twenty-five years, offertheir services 
to eXljl\ti'��fw.
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WESTON DYNAMO-ElECTRIC MACHINE CO 
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WORKSj ROGERS CUTLERY CO.; CRAS. ROGERS BROS.; 
EDWARD MILLER CO.; MITCHELL, VANCE & CO,; NOR­
WALK LOCK Co.; HAYDEN, GERE & Co.; DOMESTIC 
SEWING MACHINE Co ; EBERHARD FABER; JOS.DIXON 
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BRONZE, Plating. etc. The two highest CENTENNIAL 
AWARDS. and the CEN1' ENNIAL GoLD MEDAL of Ameri­
can Institute. Pl' ices fl'Om $12;') to $IiOO. 

CONDIT,HAN'SON &VAN WINKLE 
SoleAgents .NEW.ARK,N.J.· . 

Harrison's Nowly Illlurovod 
LIGHT STANDARD 20 INCH $6 to $20, 

Address M. P. HICCINS, 
Superintendent of the Washburn Mchn. Shop, 

Send for circular. WORCESTER, MASS. 
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Grinding Mill 
Made at New Haven, Conn, 

F
OOT POWER TENONING MACHINES FOR SALIil By S (l HILLS, 78 Chambers St., New York. 

THERMOMETERS �;e�e8�����s Pl
i
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cles, Telescopes, Microscopes. Send for Illusrr'ated 
Catalogue. R. & J. BECK, 

921 Chestnut St., Philadelphia. 
An assortment of 

WOOD-WORKING MA(JDINERY 
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C�'f 
Standard Gauges and other Implements. 

Harrison's System of Grinding! 
Illustrated Catalogue Now Ready. 

NEW STANDARD FLOUR:ING MrLLS. 

Grinding Capacity 
per hour, 

6 to 40 Bushels. 
Send for 

Illust'ed Catalogue. 

Address 

W. A. Foskett, 
Admillistrator, 

• .  STROUDSBURG, PA. 
I EMERY WHEELS AND CRINDERS.-! GOO. PLACE,121 Chambers St., New York Agent. 

DAMPER B E S T AND WEIGHTED 
REGULATORS GAUGE CO CKS. 
MURRILL & KEIZER, "HOLLIDAY ST., BALTIMORE. 

ROCK DRILLING MACHINES; 
AND 

AIR COMPRESSORS, 
MANUFACTURED BY BURLEICHRoCKDRlll CO. 
SEND fOR PAMPHLET. FITCHBURG tIIASS. 

Mill Stones and Corn Mills. 
We make Burr Millstones Portahle Mills. Smut Ma.­

chines. PackerSIMill Picks, Water Wheels, Pulleys. and 
Gearing. specia Iy adaptea to Flour Mills. Send for 
catalogue. 

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

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

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

}, B. PIERCE, See'y. 

MACHINISTS' TOOLS 
Pr�r;; i-��!�s�Bi'r
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Axle Lathes, 
NILES TOOL WORKS, Hamilton, Ohio. 

DEALERS IN TOOLS 

I
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WILL FIND THESE TONGS /I) III III � 
SELL AT SIGHT. TAKING ::: /I) � -
MOST SIZES FOR LEAST • c( g: 
MONEY. ADDRESS, 0 � :;: 
PANCOAST do MAULE, � c( 0 � 

245 SO. THIRD ST •• PHILADA. :;: I- ... 
H_ R. �ORTHINGTON9 239 BROADWAY. NEW YORK. Rydrau1ic Works, Van Brunt Street, Brookl�D M�nufactures Pumping Engines for Water Works. In dally use at 100 stations. Also Steam Pumps, Water Motors and Water Meters. See SOUJNTIFIO AMERICAN 
�:iI';��f."l�f7�' January 27th, 1877. Prices largely reduced 

, THE 

$ deutine �mt�ieau+ 
The DIost Popular Sdeutifie Paper iu the World. 

THIRTY-THIRD YEAR. 
Only $3.20 a Year includingPostalle. Weekly. 

1i2 Numbers a Year. 

RUPTU""'E BAND, w
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t $1'1.50. Old Theories Horizontal Grinders, Slow Runners, .... " Fully Exploded. Fine Flour, High Speed, and Econo-Circular and measurement-blank in plain sealed, mical Milling Fully Established. 

envelope on application, A NEW Copy For All. 
L. F. DE I-ESDERNIER. 357 6th St., Brooklyn, N. Y. Millers and Editors please address 

TO I NVENTORS 
AND MANUFACTURERS 

This widely circulated and splendidly illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful informat.ion, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, steam Machinery, 'I New Inventions, Novelties in Mechanics, Manufactures, 

FOLLOWS & BATE Manchester England Hardware Chemistry, Electricity. Telegraphy, Photography, Archi­
and Machinery MerCh�nts, are pre;ared to buy Ameri- : tecture, Agriculture, Horticulture, Natural History, etc. 
can Goods for Cash. and to act as Sole Wholesale Agents.' All Classes of Readers find in THE SCIENTIFIC 

wnSON'S NEW YOnK CITY 
COPARTNERSHIP DIRECTORY. 

1878-1879. Vol. XXVI. 
Containing the names of all copartnerships, special and 
otherwise, obtained from reliable source� neatly com-
��s� 
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yersbBankers. Merchants, and others. Price $2, and 
wrdd'i-�:'��Je�al2' postpaid, on receipt of price. 

THE TRO�rfr�'fv�r�t�RJfZ,�,RJ;;��Ol'k. 
In f.reparation: WILSON�S B'lfsINESS DIRECTORY, Vo . XXXI., for 1878-9. 

YALE 
IRONWORKS, 

X<f\V Haven, Conn" 
of the YAI,E 

most ec(mom/cal, 

Steel Oastings, 
From U to 10.000 Ibs. weight, true to pattern. An Invalu­
able substitute for forgings, or for ma.lleable iron cast.. 
i s r nM����

tr
��ilfli 61��l�l} '33')i�a�� STREET, PHILADEI,PHIA, P A. 

EDW ARD HARRISON. 
HOWRl'd Ave. NevJ' Haven, Conn. 

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

"heels and Rope for conveying power long distances. 
Send for circular. 

ESTABLISHED 18". 

JOSEPH C. TODD, 
(Formerly of Todd & Ra1ferty), ENGIN1!lERand MAOIDN-
1ST. Flax, Hemp, Jute, Rope, Oakum, and Baf.(ging 
Machinery, Steam Engines, BoiJers, etc. I also manu­
facture Baxter's New Portable Engine of 18'17. of one 
horse power, complete for $125; can be s een inoperat ton 
nr

m
JI 

S
�%.Is 01 ���'!,i:� s����'lo�°J':s�\�:e���� lar and price. Address 

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

WARRANTED THE BEST. 

1 H. P. Boiler & Engine, $150. 
2H.P.,$175.8H.P.,$200. 

Tested to 200 Ibs. Steam. 
LOVEGROVE & CO., 

121i N. 4th St., Philadelphia, Pa., 

CAMERON 
SteaDl PUDlPS 

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

Feeders, &c. 
For lllustrated Cataloglle and Reduced Price List send to 
WOl'ks, Foot East 23d 8t., New York. 

WOOD-WORKING MACHINERY, 
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Saw Arbors Saw Benches, Scroll 
Saws, Panel Raisers, and other Wood 
Tools. We build the only patented 
Panel Raiser, with vertical spindles, all others beinJ infringements on 
�r�dif��ents of uiy 11 and October 

WALKER BROS., 
73 and 75 Laurel St., Phila. 

Working Models 
And Experimental MachineD:, Metal or Wood, made to 
order by J. F. WE=ER,62 Centre S<., N. Y. 

AMERICAN a popular resume of the best scientifiC in­
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind. 
this journal alfords a constant supply of Instructive 
reading. It Is promotive of knowledge and progress In 
every community where it circulates. 
Tel'llls of Subsc1'iption.-One copy of THE SCIEN­

TIFIO A:liERICAN will be sent for one year-52 numbers""':' 
postage prepaid, to any subscriber in the United States 
or Canadth on receipt of three dollars and twenty 
cents by the publishers; six months, $160; three 
months, $1.00. 

Clubs.-One extra copy of THE SCIENTIFIC AMERI­
CAN will be supplied gratiS foreveryc!ub of five subscribers 

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 sent 
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 aU letters 
and make all orders, drafts, etc. , payable to 

MUNN &. CO., 
37 Park Row, New York. 
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prices, and state size and style yon want. ' PORTLAND CEMENT� 
The Postal Union.-Under the facilities of the 

Postal Union, the SCIENTIFIC AMERICAN is. now sent by 
post direct from New York, with regularity, to Subscrib­
ers in Great Britain, India, Australia, and all other 
Britis��olonies i to France, Austria, Belgium, Germany t 

RUSSia", and all other European States; Japan, Brazil, 
MexiCO, and all States of Central and South America. 

PERFECT ROMAN & KEENE'S. For Walks, Cistel'lls, Founda-

NEWSPAPER . , Remit 10 cents for Practical Treatise on Cements. FILE tions, Stables, Cellars,Bridges,Reservoirs, BreweI1es, etc. 

i S. L. MERCHANT & Co., 53 Broadway, New York. 

The' Koch Patent File, for preserving newspapers, 
magazines. and pamphlets, bas Deen recently improved 
and price reduced. Subscribers to the ScIENTIFIC AM­
ERICA?\" and ,SCIENTIFIC AMERICAN SUP;PLEMENT can be 
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IMPORTANT FOR ALL CORPORATIONS AND Terms, when sent to foreign countries, Canada excepted, 
MANF'G CONCERNS.-Buerk'" Watch- $4, gold, for SC'ENTIFIC AMERICAN,'lyear; $9, gold, for Illan's Tillle Detector. capable of accurately con- both SCIEN1'IFIC AMERICAN and SUPPLEMENT for 1 

jj'����U�t.'f;g���f'lfi: ;;'�\,:
h
���d °lo��l���i:� 

at the year. This includes postage, whicbwe pay. Remit by 

Address 

J.E.BUEKK,P.O. Box 9'79& Bostoll,Mass postal order or draft to o,rder of Munn & Co.,37 Park 
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. "  , clocks infringing 00 my patent will De dealt with ac- . EN U OHNSO;N & CO. S INK. Tenth and Lom-
Publishers ScIENTIFIC AMERICAN'l cording to law. bard Sta., Philadelphia, and 59 Gold St., New York. 
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