
J citutifit jtutficllU. 
�thttt1i�tmtut�. 

Inside Palle, each iDl.ertion - - - 7li ceut" a line. 
Back Pall'e, each inllertion - - - 81.00 a line. (About eight words to a line.) 

BOILER COVERINCS. 
SA VE 10 TO 20 PER tJEN'I'. 

Engravings may head advert� at the same rate 
per tine, fly meQBlJ,rement as the letter prt88. Adver· 
tisements m'Ullt � received at publication 0/fiCe as early 
as Thursday 1TW1"fIing to appear in next t881Ui. 

THE CHALMERS·SPENCE CO., Foot East 9th St .. New York. 

Portable Steam Engines MAC H I N 1ST S' Too L S. 
With Au[omalic Cut·olf. NEW AND IMPROVED PATl'E NS. ROCK DRILLS, � COMPRESSORS, �Y.." 

FUSE. h0�"'" 
BA T T E R I ES,����i-+-�' POWDER. � �)���. 

Send for Catalogne ot the American Standard Gan�e and Tool Works, 
FIRDENltJU 

Standa1"d
Pt¥..In�;}8

D��:nl!:-':uV.i,t' ·I�·pl�ments, 
SAFETY STEAM BOILER, H ardened Steel Tarnitlll lUondl''''s, Adjustable 

,Blade Reamers, Patent Tool Holders, Lathe 
���':.'J':SFk��J':gt"fu�r" 

gases from i Drivers. 
JOHN RICHARDS & CO., 

Requires no Cleaninll of Soot '22d and Wood Streets, 7 Blackfriars Street, 
or A shes. Philadelphia. Manchester, Eng. 

J. G. & F. FIR1UENICH, 
Bulfalo. N. Y. 

VALUABLE PATENT FOR SALE. Self·Measuring Fluid Tank. Best In the market. Satlefactor), reasons for selUng. Address Box 143,Geddes,N.Y. 

Send for new IIlnatrated ca logue. 
Lathes, Planers, Drills, &0. 

NEW HAVEN lUANUFAc·.'lJRING co., 
New Jlaven, Conn. 

BOSTON ELASTIC FABRIC CO., 
IllANUJ'ACTUBERS OJ' 

IN D IA R U BBE R GO 0 DS. 
INDIA RUBBER BELTING (Patent Stretched). 

s-88¥I�gc�r�TE.fJ"r.rM':T, ENGINE, TANK, 
COTTON AND LINEN HOSE (Rubber LIned). 
INDIA ReBBER STEAM PACKING. 
INDIA RUBBER V ALVES, for Cold or Hot Water. 

R���m'� lj:-��Ch�,:c .. njngf��L:��e�� 
Our goods are warranted In all Colses. 

CHAS. McBURNEY & ",0., Allents, l' li Dfo�nc!��r':b':,�� iSf.�t�:w York. 

IOCTOBER 26, 1-878• 
THJ1-".: rrANITE CO .. 

STROUDSBURG, PA. 
EMERY WHEELS AND CRINDERS. 

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

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS. 
MANUFACTURED BY BURLEIGHROCKDRILL CO 
SEND FOR PAMPHLET FITCHBURG NlASS. 

EST ABLIl!HED 18«. 

JOSEPH C. TODD, 
ENGINEER and MACHINIST. Flax, Hemp, Jute, Rope, oakum and Bagging Machinery, Steam Engines, Boilers, 
etc. I also manufacture Baxter's New Portable Engine of 1877. Can be Sflen In operation at m)" store. A one h
g�:;��� rw�a:�� 

e
:��ri 1��f����w'���� lIt�r:; 

torse.power, ,275. Manufactured exclusively b), 
J. tJ. 'I'ODD, 

10 Barclay St., New York, or PatersoD, N. J. 

Wood-Working Machinery, 
Such as Woodworth Planing, Tonguing, and Grooving 
����e�e�8nnle�act\':tr:�������::O ��u1�f�:.t i� 
l'le.BRw Machines, and Wood.Worklng Machlner), gene-! ! New and Improved!! 

Engraving Process!! I ! 
rail),. ManuWi�l!1'jgJ'lh. RUGG& RICHARDSON, 

ItJE AT 11.00 PER TON. (Shop formerl), oc�U����I�.ll.Si{1rt �"<l"g�:ter. Mass. 

The PICTET AR TlFICIAL ICE CO., 60 g�fg�ri'daj'eU�':'6���T�';'�R��,3&\�t"Jn�m)�,
edf. Perfect Substitute for Wood·Cuts. 

PORTLAND CEMENT, 
ROMAN & KEENE'S. For Walks. Cisterns. Fonnda
tions, Stables,Cellars,Brtdges,Reservolrs, Breweries, etc. 

Room 51, Coal and Ir!:,J�x���, P. O. Box lnl3, N. Y. 

TELEPHONES �p�1oto,Wate ��� 
; 63 Duane S1. New)Ofk�lnt � 
� �.� � 

I Remit 25 cents postage stamps for Practical Treatlse on 1 Cements, S. L. MERCHANT & Co., 53 Broadwa)', N. Y. 

:;HEPARD'S CELEBRA'I'ED 
$�O Screw Cutting Foot Lathe, 
Foot and Power Lathes, Drlll Presses, :f�e:Y:�=r!e:����8'v�'!�e e:fcelon�� Scron Clrcnlar and Band Saws Saw, IlIus. clrcula.r and testimonIals for 3 ct •. 

Q t'an� �Pd� E v�r YoM an 311 H t ! �t!:r.�)��E;�;:� A ttacbments. Chucks, Mandrills, Twist 1 J. R. HOLCOMB. Mallet Creek, 0 hlo. Drills, Dogs1 CallpersJ etc. Send for 

E:: on ijn /�� send trale � H I S W n I' . i l For busineil'fll:.asure, youn g or old 
� CatAloj;\'\le 0 P esses, Type, Etc., 

catalogue 01 ontfits lor amateurs or, HAND SAW MILL �VES THREE MEN'S artisans. labor. S. C. HlLLS,78 Chambers St., N. Y. 

!l .... 1\:.1"d1� ItF //liJ5,ar. "< P 't I . - ' ro<, .tamp', KELSEY", Co 
H. L. SHEPARD & CO., ------------------

Sst DO �rn�i!�::.tr.t
Ohlo. �� 1 ' � � 

�wrn � 
State where YOU saw this. • 

UILLING BOOKS Descriptive CATALOGUE FREE. 
JIl KAY & BRO., Spr ngfield, Ohio. 

rln er. ELS\OVo MerIden. (JOD'; 
SP�BE rOE CBorON AND SAVE rOE cosr. Pond '8 Tools DrIven or Tube Wells , 

furnished to large consumers of Croton and Ridgewood Enalne La'hea. Planera, Drills, &c. 
Water. WM. D, ANDREWS'" BRO., 414 Water Sf, N.Y., Send ror Catalogue. DAVID W. POND, Snccessor to 
whocontrolthe patentforGreen'sAmerlcanDrivenWell. LUCIUS W. POND. Worcesler, jUas,.. 

Woodwar� Steam Pumns and Fire En�ines, 
"8 and �8 �';n1r.��rr�t.\�� York. 

Send for catalogue and price \lst, 

HARDWARE MERCANTILE AGENCY. 
Report Issued 30th September, lS'S. 

Containing the names of all dealers and manufactnrers 
In U. S. of 

ROOTS' ROTARY HAND BLOWER. _ 

Hardware, Carriage, Saddlery and ShiD Hardware, 
Agricllitural Implements, Guns, Pistols, 

IRON. S'l.'EEL AND M�]TALS. 
Also, Export and Commls.lon Houses, that bu)' those 

rig:: ���l:'},Y.,�ie�������� lrob���� s\�����n�� ��.:";g;u'l�!I;.t�� �h,.�� cXceec� ����:s �fd�he'a ��� 

fOR AU KINDS Of �ENTS) BLACKSMITHING. VAVEA'rs, COPYRIG�TS, TRADE 

road; aod if a money order post office. � a ),ear, Inclu dln� change sheets and special de· 
ta���'ir.,°�n��;�elr.t �1��7n.mes ln an), ot thellnes 
above mentioned, should order or examine this book at once. 
WILLIAM P. CLEARY, HardwMe Mercantile AQe1lCII, P. O. Box 1790. No. 76 Chambers Street, N. Y. 

HBt'.' LIQUID PAINTS, ROOFINII, BOILER COVERINas, 
Steam Packing, Sheathings, FireProof Coatings, Cements, 
SEND FOR SAMPLES, ILLUSTRATED PAMPHLET AND PRICE LIST. 
H. W.JOHNS M'F'G CO., 87MAIOEN LANE, N,Y. 

WANT 2d·HAND WATER WHEELS. 
Address MILL WORKS, Drawer 294, IndianapoHs, Ind. 

Mill Stones and Corn Mills. 
We make Burr Millstones Portable Mills Smut Ma· chines, pa<lkerSiMIIl Picks, Water Wheels, PUlle),s, and 

Gear nil(, specla I), adapted to Flour Mills. Send for catalogue. 
J. T. NOYE & SON, Bulfalo, N. Y. 

BURR MILLS. 
For the best Vertfcal and Horizon-

DOES MORE AND 

BETTER WORK, 

SAVES ROOM, LABOR, AND COAL, AND LASTS 

TEN TIMES LONGER THAN BELLOWS. 
P. H. & F. M. ROOTS, Manurrs, CONNERSVILLE, IND. 
S. S. TOWNSEND, Gen'l Ag't, 6 Cortlandt St.-; NEW-YORK: 

FRIEDMANN'S PATENT 

INJEOTORS and EJECTORS 
Are the Most Rei able and Economical 

BOILER FEEDERS 
And Water Conveyors 

IN EXISTENCE. 
:MANUFACTURJ.JD EXCI.eSIVELY BY 

NATHAN & DR E Y F U S , 
NEW YORK. 

Also Patent Oilers and Lubricators. 
S end for Catalope. 

P R I GH TOR I L L--S �I���::P� 

With recent improvements. 
Prices Greatly Reduced. 

7000 in successful operation. 
I'INI NEW PAl!l'lILE'1' 1'01 
Sent free to those int:erl�stl�(\.' 

James Leffel III; Co" 
Springfield, O. 

log Liberty St .• N. Y. City. 

BOGARDUR' PATENT UNIVERRAL ECCEN
TRIC MILLS-For IfrIndlng Bones, Ores Sand Old Crucibles, Fire Cia)" Guanos, 011 Cake, Feed, Com, Corn and Cob, Tobacco, Snulf, Sugar, BRIts, Roots, 

SpIces, Calfee, Cocoanut. Flaxseed, Asbestos, Mica, etc., and whatever cannot be grouDa by other mills. 
Also for Palnts�.Prlnters' Inks, Paste Blacking, etc. 
JOHN W. THOmSON, successor to JAMES BOGAR· 
DUS, corner of White and Elm Sts,New York. 

�..ll,��c�lo��r,;g Gr.llB��a'h.tM�ml 

St 1 C te Machlner),. address the Manutac- LATEST and Rest Books on Bttam Enqlneer!1l(}. Send ee . as lngs, turer and Patentee. stamp for catalogue. F. KEPPY, Bridgeport. Conn. 
C. C. PHILLIPS, 

H. 81 C K FO R 0 C/n C'lnl?oc'lt2 

4048 Girard Avenue, CAMERON �8! �t�2�1�.t .:t:!t�h���:�n::t:�'��b�m�� 
PHILADELPHIA. I An Invaluable substitute for f0'lf!:';gs or clUlt-lron reo 

DYSPEPSIA. BY DR. C. F. KUNZE. Steam Pumps &�s��§i��
I��

t
��:���g�'i:v���c�l:rp�r�,c��st. 

;;;�gt���e/t'lfa�tl�o�':Nnlt�:Stl��rFo:�
h
s�!li����� For Mines, Blast Furnaces. Rolling Steam Engines, Boilers 

t�o ��g�
e
��oodcr�on��d�a�::ibl,!li-':f.:'J'�� aAe�ae�dri'l- Mills, Oil Refineries, Boiler Ar!I�I�u��!:.�!.�':,� ������ 

rangement; b)' lltereN Conditions 0'1 Innervation. Feeders, &c. Buglu. Builder.. ...11 .1 ••• from 10 
Treatment. N ourlsbment should be Easily' Digestible; I For TIiustrated Catalogue and Reduced PrIce Listsend to '" ::',!p� �:.Z� !'!!!'.'l�: taken Little at a Time; and DlNested before more Is. Works, Foot ERst �3d :;t., New YOI·k. 8eudforoatalogu" or-' 
�::::·s�:::,:��

lt!.°Me�1'0:gUla,M1�s:e�a .£J����� . . .. ----------------- ---
Erl Cit I W k Treatment In Febrile Diseases. Contained In SCI EN· e E\:fE. ;:n and or s, 

TIFIC AMERICAN SUPPLE>lENTNo.1�9. Price 10 cents. 4ti Courtlandt lit .• N. r. 1T111111 �-1 WR�RUO� HT 

_. BEAMS & GIRDERS To be had at this omce and of all newsdealers. 

TO ADVERTIS�R�' �:t����� • bon of ad ve ... tIsements in the n�wsp&pers 0 he nited States and 
Dominion of Canada. To furnish ad veriisers with 
:���!f{&�:��gl��&��

i
��n��';:t.r:�:t�d8��:�� intelligently the mediums best adapted to any particular pllI'pOse, WE ISSUE SElll!-ANNUAL EDITIONS OF AVER &. SON'S MANUAL 

FOR ADVERTISERS. 164 8vo. pp. Give. the 
=:nd��*��rs���h�U���n�t!te�an� C8a��! and contains more information of value to an advertiser than can be found in any other publication. All lists ca.refullnevised in each edition. and where practicable prices reduced. The special offers are numeroul and unusually advantageous. It will pay you to examine it before B�nding anymoney in newspaper advertising. ;,�lgtt,:'f i�ign :':�\!,e

b�
e� ;�at�E

a
a �d

�3N': 
ADVERTISING AGENTS, Time. Buildlnil. Phil&delphia. 

mH1r. UNION mON MILLS, Pittsbnrgh, Pa., Manu. 1. -facturers of Improved wrought Iron Beams and 
Girders (patented). 

The great fall whIch has taken place In the prices of 
]ron, and especlally:ln Beams used In the constrnctlon of FIR E PROOF BUILDINGS, Induces us to can the spe
clal attentlon of Engineers, Architects, a d Builders to 
the undoubted advantages of now erectlnll( Fire Proof 
����l���!!:g�h r:f�r:���� �"'po;lr�lg�Ot� e,c:,� 
g'd'J!fmd'1�IW�6dir)\'x.�,�t�e grlfbt'rilFl�'l'H.� 
cost of Insurance avolded,and the serious losses and In· �r.fe"...rt:g�stFuW}Sl�::I�r..':.";da�al�f��;f'll':s:�g.¥�e1'r�; 
believed, that, were owners tulI)' aware of the small dllference which now exists between the use ot Wood 
W:S��'hnb��I=Jt;���I!:�ifi�'i.�e':��:�I?rb,::,�r�. complete, for an), spec fic structure,so that the dllI'erence 
In cost ma)' at once be ascertained. Address CARNEGIE, BROS. & CO., Plttsburjfh, Pa. 

Pyrometers. ���n:��njl ... �e�peos� Boller Flnes,."Superheated �team, 011 Stills, etc. HENR, W. BULKLEY, Sale Manufacturer, 
U9 Broadwa)', N. Y. 

PERFECT 

NEWSPAPER FILE 
The Koch Patent File, for preserving newspapers 

magazines. and pamphlets. bOB been recentl)' Improved and price reduced. Snbscrlbers to the 8cIE!\'TJFIC AM
ERICA" and SCIENTIFIC AMERICAN SUPPLEMF.NT can be 
supplied for the low price of e1.50 b)' mall, or '1.25 at the 
omce of thIs paper. HeaV)' board sid eo; Inscription 
"SCIENTIFIC AMERICAN," In ailt. Necss88ly for 
every one who wishes to preserve tlie paper. Address IlUWN &. CO., 

Publlahers 8cIENTD'IC AMERICAN. 

© 1878 SCIENTIFIC AMERICAN, INC. 

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

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

In this line of bnslness they havp. had OVER THIRTY 

YEARS' EXPERIENCE, and now have llnequnled facililiea 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canadu, and Foreign Countries. Messrs. 
Mnnn & Co. also attend to the preparation of Caveats, 
Trade Mark Regnlations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrnsted to them Is done 
with special care and promptness. on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and bow 
tc procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Rels ... es, In· 
fringements, Assignments, Rejected CaRes, Hints on 
the Sale of Patents, etc. 

FOf"ei(Jn Patflltttl.-We also send.free of chm'ge, a 
Synopsis of Foreign I'atent Laws. showing the cost and 
method of securing patp.nt. In all the principal coun· 
tries of the world. American Inventors should bear In 
mind that, as a general rule, any invention that is vain
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· 
clu.ive monopoly to his discovery among about ONE 

HUNDRED AND FIFTY MILLIONS of the most intelligent 
people In the world. The facilities of business and 
s�eam communication are such that patents can be ob· 
talned 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. 

Copiell of Patent ... -Persons d�slrlDg any patent 
I>;med from 1836 to November 26, 1867, can be supplied 
with omcial copies at reasonable cost, thc price de. 
pending upon the extent of drawings and length of 
specifications. 

Any patent Issned since November 27, 1867, at which 
time the Patent Omce commenced printing the draw
Ings and specl1lcatlons, may be had by remitting to 
this omce $1. 

A copy of the claims of any patent Issned Rlnce leOO 
will be furnished for $1. 

When ordering copies, please to remit fo� the pame 
as above, and state name of patentee, title of Inven
tion, and date of patent. 

A pamphlet, containing full directions for obtaininl( 
United States patents .ent free. A handsomely hound 
Reference Book, gilt edges, contains 140 pages and 
mlIDY engravings and tables Important to every pat
entee and mechaniC, and is a useful ha ud book of refer· 
ence for everybody. Price 25 cents, mailed free. 

Addre.s 
lIlI1ni I; 00., 

Publishers SCIENTIF1C AMERICAN, 
3' Park Row, N •. Y. 

BRANCH OFFICE-Cornsr Of F and 7th Struts, 
Washington, D. C. 

THE .. Scientific American" is printed with CHAS. ENEU JOHNSON & CO.'S INK. Tenth and Lom· bard Ste., Philadelphia, and li8 Gold St., New York. 
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