
no . Jtitutifie �Uttrieau. 
Inside Pa2'c, each inMertion - . - 7� cents a line. 
Back Page, .each insertion - - - $1.00 a line . 
Engravin78 may head advertisements at the same rate 

per line, by melk'mrement, as the letter press. Adver
tisements must be received at publication Office as early 
as Friday morni:ng to appear in newt issue. 

BARBER BIT BRACE. 

DISCOVERY IN HYDRAULICS! 

ASPHALTED TUBES, 
A new pipe for·Water and Gas Mains, destined to super
sede ca�t iron, possessing equal strength, and can be laid I't less expense. 

NOW IN USE 
AND GIVING ENTIRE SATISFACTION. 

IMPERIS HABLE. Send for circular to 
ASPHAI .. TED TUBE WORKS 

Foot 106th Street, East River, New York city. 

Steel Name Stamps. 
N. Y. Sl'J>JllUIL WURKS, 8i lIR88RU St., 11. I. 

Harrison's �ystem of Grinding! 
lllustrated Catalogue Now Ready. 

NEW STANDARD FLOURING MILLS. Hereafter every Bit Brace found in any market, with 
Jaws a.s shown in the above cut, and bearing Our name will be made of Steel, Nickel Plated,on ahiihhly polished F3l� ���f,iA��. H�i::Ojt;:�r,t:i;�e§'i;e����n:��'h�: 
'll'����ieJeh�fH1i��e�gtd�ig-¥��j�:s �� t a:i,[;{�li�::'� . mical Milling Fully l<stablished. 
selves to any shape tool tang, round, square, or :flat, and A NEW Copy For All. 

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

ROCK DRI[lING M'ACHtNES'" 
AND 

AIR COMPRESSORS, 
MANUFACTURED BY BURLEICHRoCKDRILL C ('. 
SENI}FOR PAMPHLET. FITCHBURG. MASS. 

Mill Stones and Corn Milts. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. Send for new illustrated catalogue. 

Lathes, Planers. Drills, &0. 
NEW HAVEN ItIANUF"'C'I'URING CO •• 

_________________ �e_��II�a_ �_e_
n

_
,
_

c
_
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THE TANITE COo. . 
STROUDSBURG, PA. 

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

JENNINGS' WATER CLOSETS 
PR'CES REDUCED SEND FOR CIRCULAR 
94 BEEKM�N STREET NEW YORK 

TO ADVERTISERSI�a�a1l� do any newspaper advertising, the TIDRD EDITION of 
AVER & SON'S MANUAL 

hold it perfectly without any fitting. When made with Millers and Editors please address 
!,RatchetAttachment it willbore in places when there EDWARD HAIUtISON, I IS not room to revo1ve the Sweep, a slight back and forth N o. 13� Ho"rard Ave. New Haven, Conn. 
��tU:s 
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�f.fZ ���f.'olf.il\f:�i\"r�c�; lr�u s�1�uIgt l!ss,��ietfif�� 

FOR ADVERTISERS. 1608vo.pP!'Morecomplete than an, which l:..ave J;lreceded it. Gives the names circulatlOn, and advertising rates of several thousand newsI?apers in ,the Uni�ed States and Oanada, and COn tams more mformatIOn of value to an advertiser thn,n can be found in any other pUblication. All lists 

the only Steel Brace in market, and one of them is worth 
a dozen of any .other kind. Save this notice, as it may not appear again. 

PATENTS AT 

AUCTION. 
MILLERS FALLS CO., 

H Chamhers St., New York. PUNCHING p;oPM�i"e&�.an1riiws's¥l'L1Kgr� 
. ICE A'l' $1.00 PER TON. PRESSES. 6!�KER PRESS CO., Middletown, 

ThePICTET ARTIFICIAL ICE CO., ,.. � 
Room 51,Coal and Irl;,Ifx�fi���, P.0.Box3083,N. Y. � I:J '8 8 '�';)II '�':J 8�i � I BUYTHE BEST AT IlEADQUARTERS with the celebra

, ted Pm�I..A� & COLLE�nER 'COMBINAT£ON CUSHIONS, 
I h,hii:tii��� bis 

s�l�iYr ���l�tr�is�yth��nu��
re

o��!� I manufacturer. The finest tables, balls, cloth, cues, &c.� 
, f!f�w

ii� w?e�O���oiR�ailJoi��a���;,
e��C:

d j6�i� 
J.l;ALJ.O'W.l'le"eJIlJ1a..U Succesoorto Phelan & Callender. 

CA VEATS, COPYRIGHTS, TRADE 
. M,l.RKS, 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. 

-��-.-�---

CONDIT,HANSON &VAN WINKLE 
SoleAgents �EW.ARK,N.;r.: -. 

FRIEDMANN'S PATENT 
INJEOTORS and EJEOTORS 

Are the Most Reliable and Economical 

BOILER FEEDERS 
And Water Conveyors 

IN EXISTENCE. 

Inthis line of business they have had OVER THffiTY 
YEARS' EXPERIENCE, and noW have uneqUflled facilities 
for the preparation of Patent Drawinp;s, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreip;n Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, MANUFACTURED EXCLUSIVELY BY 
Trade Mark Regulations, Copyrights for Books, Labels, NAT HAN & D R E Y F US, 
Reissues, Assignments, and Reports on Infringements NEW YORK. 
of Patents. All business intrusted to them is done Also Patent Oilers and Lubricators. 
with special care and promptness, on very moderate Send for Catalogne. 
terms. . . . 1010 ":: NEW YEAR CARDS with name,20c. 2;') We send free of charp;e, on applIcatIOn, a pamphlet 

I
." Extra Mixed, 10c. Geo.L Reed & Co., Nassau. N.Y. 

containing further information about Patents hnd how -�- -. ----. ----- ' 
to procure them; directions concerning Trade Marks, WO�dWjI!\1?;.,�s�f:tC�.

Pt.A:lL1f.�'. $J§'5Ch.r,:!;;.���� 
Copyrights, Designs, Patents, Appeals, Reismes, In- Street. New York . 
fringements, Assignments, Rejected Cases. Hints on 
the Sale of Patents, etc. (otDA�ROL LED. 

SHAFTING. , 
F01'eiyn P"te"ts.-We also send,free of charge, a 

Synopsis of Foreign Patent Laws, showing the cost and 
met hod of securinp; patents III an the principal .colln- I tries of the world. American inventors should bear in 
mind that as a general rule, any invention tbat is valu- The fllct that this shafting has 75 per cent. greater , . ,  . rth II � , strength; a finer finish, and is truer to gauge, than any able to the patentee III thiS country IS wo equa y as 

I other in use, renders it undoubtedly the most economical 
m

,
uch in England an� some ot?er forei� COuntries. : ��,�i�:,lT?A�I�3��f:E{������g:1����s���Il�;:�������� 

F�ve patent�-embracmg CanadJan, English, German, etc. of the most approved styles. Pdce list mailed on 
French and Belgian-will secure to an·inventor the ex- apujication to JONES & LAUGHLINS, 
c!u;ive' monopoly to his discovery among about ONE 190 S. Ca�1 �����i;b'h�g: ��I{I:"a��e�ir:!����\Vr.�· 
HUNDHED AND FIFTY MILLIONS of the most intelligent II'ir .3tocks of this sharfing in store and for sale by 
people in the world. The facilities of business and �R��:lAE��Ac� . .'i�rth!:::'���'; M���. Y. 
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, $108; Belgian, $100; cana
dian, $50. 

Copies of Patents.-Persons desiring any patent 
iS8u�d from 1836 to NoveJi,.ber 26.1867, can be supplied 
with official copies at reasonable c"!'t.. the price de
pending 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 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 "ame 
as above, and state name of patentee, title of inven
tion, and date of patent . 

ADVERTISERS :��ii� 
When the!F;:li�ii�r��r�I�d{��t:,C!�.dreBB 

EDWIN ALDEN' 8 A��E:�lg��G 
174 ELM STREET, CINCINNATI, O. 

t::i;rBcst rate.� 'In the beBt papcrs.� 
Send for catalogue. Estimates and mformation free. 

l<ST..:UlLISllED lB«. 

Regular Monthly Sales the fi rst week of each month 
by George W. Keeler, Auctioneer. at his salesrooms, 
53 Liberty Street, N. Y. For terms, etc., address The 
New York Patent Exchange. Room 11, 05 Liberty Street. 

HARTFORD 
STEAM BOILER 

Inspeotion & Insuranoe 
COMPANY. 

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

2 H. P. Boiler and En[inB. $175. 
3 H. P., $200.' 

LOVEGROVE &; CO., 

1�;,) North 4th Street, 
Philadelpb ia, Pa., 

Builders of Engines and BOilers, 2 to 100 H. P. Send for circulars and price lists. 

EXHIBITORS AT PARIS 
who wish glass jars in which to display their goods can obtain them. large (8 gallon) jars with covers, at a con
siderable discount from Chas. E. Munroe, AnnapOlis, Md. 

MICROSCOPES tJer?�����, �ricc'i:: 
elea, Telescopes, Thermometers. Sen!f8 for 
lllustrated Catalogue. R. & J. BECK, 

9�1 Chestnnt St., Philadelphia. 

LEFFEL WATER WHEELS • 

With recent improvements. 
Prices Greatly Reduced. 

7000 in successful operation. 
FIN:S: NEW PAMPIILET FOil 
Sen t free to those 

James Leffel &; 00, 
Springfield, O. 

109 Liberty St., N. Y. City. 

Worcester, IUass., 
Manufacturers of the Blllisdell Patent Upright Drills 
and other first_-class Machinists' '1'ools. 

SHEPARD'S CELEBRATED 

$�O Sc�ew Cutting Foot Lathe. 
Foot and Power Lathes� Drill Presses, 
�tt�h���ti�& �1m�ti��d�ftis�T;t� 
��!f'og!1�ggf ��PA't�rsfo;t�in�£e��s 

f
g� artisans. 

H. L. SHEPARD & CO., 
1'>8, 90 &crn�i�::::t�t

O"iO. 

ha.ve been carefn , and where practicabls prices have been The special offers arB numerou� and u� vantageous. Be sure to send for It before g any money in news.? a��r advertising. Address • W. AYER & "'ON, ADVERTISING AGENTS, Times Bullding, Philadelphi&. 

Liquid Paints-all shades, finest in the world. 
Fire Proof Paint, for Wood work, &c. 
Roof Paint, for Tin Roofs, Iron Work, &c. 
Roo1jng, w�th white Fire Proof Coating. 
Root CoatIng, for restoring and preserving old roofs. 
C
s
'ements, for Retorts\Fnrnaces, Leaky Roofs, &c. 

<team Pipe ap.d Boi er Coverings. 
l!iteam J.'ackWg, Asbestos Boards, Fire Proof 

Coattnlfs, l!iheathings and Rooting J<'elts, &c. These artIcles are ready for use, and can be easily appl)ed by any one. Send for Samples, Pamphlets, Price LIsts, &c. 
H. W. JOHNS MANUFACTURING COMPANY, 

Also for 
sale by 

8'7 Maiden Lane, Ne", York. lPHILADELPHIA BRA NCIT\ 406 Arch St. 
DOWNIE, TRAINER & CO., loston. 
S. W. HEMPSTED & CO., Columbus, Ohio. 
M. M. BUCK & CO., St. LOuis. C. A. PARKER & (J(). New Orleans. TIl OMPSON & UPSON, San Francisco. 

RISDON'S IMPROVED 
TURBINE WATER WHEEL 
"'Blnea a I the test of Turbines 8t CentenExposition the best results at all stages 

gate. Send for circular to 
T. H. RISDON & CO., 

Mt. Holly, N. J. 
Mannfactnrers of 111lLL l1U(JRlNERY. 

�n!r<i,-:!'wifil!ri��o� th,!!-Jo��'! f:!' 
��;:';�C��E ���::;�:� h�rin��;�l ;r�': iEtoVl 
PlI.ck'gs. Noinjury. Easily applied. Certain in 
effect. P�ka!!;e wi.th d�rectionfl post-paid 25 eta. 3 for 5� ct.. SMITH & CO., Bole-Ag-ents, Palatine, III. 

The public will u,...du� caution and Addrelj/j as abo7e. 

THE 

J dentifie �mtdtttn. 
The DIost Popnla r Seientific Paper in the World. 

THIRTY-THIRD YEAR. 

BOGAHDDN' PATENT .UNIVER.-<AL ECCEN-I Only$3.�OaYear including Postage. Weekly. 
cruca;fefW�L��?r&:;:;'n<1,;�

g lriyn:S�k��'l!��dc21� . 1 ;')2 Numbers a Year. 
Corn and Cob, Tobacco, SuuJl', Sugar, Salts, Roots, This widely circulated and splendidly illustrated 
�:e�'nd C�t��ev���nn�t £Jag�e:gd t;

b
����1 :IR�: paper is published weekly. Every number_contains six

·AIso for Paints, Printers' Inks, ,paste B1ackingG etc, II teen pages of useful information, and a large number· of 
�%l§��e�::,rp�a� a��)\lr�WtiO N����,.sk. BO AR- original engravings of nfw inventions and discoveries, , , 

I representlng Engineering Works, steam Machinery� 
New Inventions, Novelties in Mechanics. Manufactures, 
Chemistry, Electricitv, Teiegraphy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History, etc. P RIG H TOR I L ts gl���[:: 

H.B lCK FOR 0 Ci/?C'/nl?(7I/� All Classes of Readers find in THE SCIE:NTI:j'rc 
AMERICAN a popular resume of the best SCientific in-

- formation of the day; and it is the aim of the publishers 
Patent Atmospheric Gas Burner, to.present i t i n an attractive form, avoiding as much. as. 

possible abstruse terms. To every intelligent mind, ���:�5��ta� ::I::i i���e �i'iiut��jj.�a8Jt:f%'l%�t;� this journal affords a constant supply of instructive 
that will burn with its mouth downward and not heat reading. It is promotive of knowledl!'e and progress In 
back. every community where it circulates. 

A. H.*..'Y t.,'1�I��'6[fcM����y, �:iti;:ri'�r.?I�: Mass. Terms of Subscription.-One copy of THE SCIEN-
TTFIO AMERIOAN will be sent for one year-52 numbers

YALE postage prepaid, to any subscriber in tbe United States 

I R 0 N W 0 R K S ,. or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 

New Raven, Conn.., months, $1.00. 
rh�

ild
;is'fd���e ���l r,�;;;'1c'ii: Clubs.-One extra copy of THE SCIENTIFrcAMERI

either for land or marine use. En- CA" will be supplied gratis !orevery club o!.!ivesubscribers 
���)��_�nL����hs�orm�¥�gur-¥f:� at,�.20 each; additional copies at same proportionate 
Rd C t ff Th Y 1 V ,rt· 1 rate. Postage. prepaid. 
M�Il��Ir� -�rame, eFr!;ch en���, One copy of THE SCIE�TIFIC AMERICAN and one copy 
h��� ���t1��u\�:'he world. of THE SCIENTIFIC AMERICAN SUPPLEMENT will be 8ent 

___________ � _��. ___ ___ �� ___ for one year, postage prepaid, to any subscriber in the 
PERFECT 

NEWSPAPER FILE 
United States or Canada, on receipt of seven donars by 
the publishers. A pamphlet, containing full dIrections for obtaining 

United States patents. sent free. A handsomely bound 
Reference Book, gilt edp;es, contaim 140 pages and 
many ellgravings and tables important to every pat
enteeand mechanic, and is a useful hand book orrefer
ence for everybody. Price .25 cents, mailed free. 

KNOW A new Medical Treatise, "THE 
SCIENC" OF LIFE, OR SE LF-PRES-
ERVATION" a book for everybodY. ��-� 

THYSELF Price $1,' sent by mall. Fifty The.Koch patent File, for preserving ne�spaper", 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inSide of envelopes, 
secur.ely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

. Address 
MUNN & CO., 

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

BRANOH OFFIOE-COTner of F and .7th Stroets, 
WlISkington; D. o. . 

orig-inal prescriptions - either one magaZInes, and pamphlets, has been recently Improve a 
of which is worth tEm times the and price reduced. , Subscribers to the SCIENTIFIC AM

price of the book. Gold Medal awarded the author. Th e ERIC4" and SCIF.NTIFI9 AMERICAN SUP;PLEMENT can be 
Boston Herald says: "The Science of Life is . beyondj supphed for. the low prIce oflt.50by m::tll, or �1.Z5!it �he 
all comparison the most extra- HEAL 

office of thIS paper. Heavy board. SIdes; InscrIptIon 
ordinary . work on Physiology . . 

�:.:Wi)����� w1�:'��Ct,:���� tr.,
l�ap��essary for 

ever pubhshed." An lllustrated Address ��pli,�� :ntpI�Em,
A��es� THYSELF MUNN & co., 

BulfInch Stretlt, Boston, Mass. . . .  Publishers SCIENTIFIC AMERICAN. 

© 1878 SCIENTIFIC AMERICAN. INC 

MUNN & CO., 
37 Park Row New York. 

THE "Scientific American" is printed with Cf Af. 
ENEU JOHNSON & CO.'S INK. Tenth ard Lorr_

bard Ste., Philadelphia, and 59 Gold .St., New York. 
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