
�dlltrtiStmtut�. 
Ins;'!e Pall'e, each insertion - - - '1 Ii cents a line. 
Back Pall'e, each insertion - - - $1.00 a line. 
J!Jngra'lJings may heml adverti8ements at the same rate per line, by meiJ8wrernent, as the . tetter press. Adver· 

tisements mwt lie received at puhlicatWn ojJice as early 
as Friday 1fWr1Iing to appear in neIlJt iuue. 
Cotton Mills and Machine Shops 

J titutifit �mtritJu+ 
P:vrometers, ���n:�fr�I.!'��� 61!LrJ>�r�t�������t;,1M!��J�R,r.,�dr��;t..: I TI-IE TAN I TE CO., 
Boiler F1u"-"-,-Super-Heated Steam, 011 Still., &c. STROUD SBURG P A HEl"usY W BULKLEY S Ie M utacturer �� Wright'. Pat. Bucket ' , .  . 

l19:&road':ay, New York. ." " li1lJ 'I Illol!I:lnnger. are the best. ' EMERY WHEELS AND CRINDERS. 

$5 ��Phi��o��f'����e�roiX�!;,�e�ni�r� :�.. ; \11 �) {If' �::'�a�:' 
! GEO. PLACE, 121 Ch�b���;'I;e� YO;;�� ! 

ROOTS' FORCE BLAST BLOWER I $3 PrIntscardE,envelope •. etc.,equai 

FIR8T PREMIUM 

all�tF=' La�� = ��=:':.':.i • save nwmy. �ellent .pare hour amu.e-ment for old or young. Or It can be made 
m<mt1l making bu.lne •• anywhere. Send 
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t�':.��urers, 
Meriden, Conn. 

Can make great saving. by u.lng the Allen Governor. 
It. operation I. unequalled and wonderful. Nearly all 
machinist, once u.lng the.e Governor. become agent. for their .ale. They are .Imple In con.truction, not 
liable to get out of order, permit the .peed of the e�lne 
;�� 3��b�:� :v:��:
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R::����' ��l, :n� . are at once the mo.t powerful and mo.t .en.ltlve 

Governors ever made. AWARDED NOTICE TO 
R���lI����t��)���·G��e�g�ita:r�:�ii �f{ic�� lr�Ur 
Corll •• engine over one year, and has given perfect sat-
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kind of Governor. known. When .team or work varied, 
�e :rei���li@arick,;nge,;emi�Jfe?nl!il�n u".t�";'o�� Governor, and .olefy 0 n account 0 f the perfect .teadl· 
ne •• with which It hold. the engine and machinery, we 
are enabled to ran the loom. regularly 112 pick. per mln­ute, MAKING AN ACTUA.L INCREASE OF OUR ENTIRE 
PRODUCTION OF OVER EIGHT PER CENT. Your Gov­
ernor saves coal. saves waste, saves care and labor of 
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�n"Jgg,;'�e� found It to vary In the least. It I. the hone.t truth that th.:�::. 

Governor hOld·l� ��Y'G�'t!����ntendent. 
GERARD B. ALLEN & CO., St. Louis. FRASE R & CHALMERS, Chlc!l4!"o. 
NEW ORLEANS MACHINERY DEPOT, New Orlean •. PACIFIC IRON WORKS San Francisco. FILER, STOWELL & OO".Mllwaukee, WI •. , or 
THE ALLEN GOVER",OR CO., Boston. 

A.T 

PARIS AN 0 VIEN NA. 

SPEED ONLY 100 TO 250 REV. PER K. SAVES 
HALF THE POWER REQUIRED FOR FAN. 
P. H. & F. M. ROOTS, Manuf'rs, CONNERSVILLE, IND. 
S. S. TOWNSEND, Gen'l Ag't, 6 Cortlandt St., NEW YORK 

ESTABLISHED 18H. 

fORUGN SUBSCRIBfRS. 
For the convenience of .ubscrlbers re.iding abroad, 

we have prepared the annexed table, exhibiting the oub­
.crlption price of the SCIENTIFIC AMERIOAN and SuP­
PLEMENT In the principal foreign currencle. : 

� � ti �5 " 0" 
a� ...... 

Ii! �o 
The prices here given are � .... 

� lII" �i for one year's subscription, <::11 
2 o:l 

t:t � � including the po.tage. f:l ;:t;> �� iZ<OO 
HORSE STALL FLOOR, JOSEPH C. TODD, 

Patented through the Sclentl1lc American Patent
, 

�r�.rmjrZ: �fJ,;'��&J���rtlJ' �,
Ng������1M/��g Agency, June 4th·, 1872. Right • • ent by mail, with full, Machinery, Steam Engines,.;BoRers, etc. AI.o Agentfor In.tructlon. howto make and u.e, on receipt ota1.lXl; two ' tbe celebrated and Imr.rov,," Raw.on & Rlttlnr,er Hol.t-

NEW WOOD LATHE; ALSO !;CROLL SAW. BOTH new and first-class. Send tor circular.. ;: .:;., H. BICKFORD, CinCinnati, O. j el 1:i", 0 �i '" 
ROCK DRILLING MACHINES Au.trla ...................... . 

tor '1.50. It Will keep the stsll cleaner and the hor.e :srJi��n�t\:':�M� :� re�fI���I°J':.��:l":e 
m�[;!;'':,.f� much more comfortable than anyfloor In u.e. It require. and price. Addre •• 

AND 
AIR COMPRESSORS 

Belgium ...................... . 
Denmark • • . . • • . . • . . . .•. • • • • • . .  
France ........................ . 

S.Florln. 9 Franc. 20 Kroner 15 
Franc. 20 

13 30 
23 
llO 
25 
24 14 
30 
23 8 
2S 
00 

20 46 
86 46 
3'1 36 
21 
46 86 11 
86 
46 

Ie •• than one-half of theu.ual amount of bedding. Any J. C. TODD, 
man can make them With very little expense. A liberal 10 Barclay St., New York, or PaterlOn, N. J. 

MANuFACl URED BY BURLEIGHROCKDRllL CO German Empire ............. . Great Britain ................ . Holland ...................... . 
R. M. 16 Shilling. 16 
H.F. 9 

dl.count to carpenter. or .table keeper. In quantltle. of 
twelve or more. Thl. floor 10 u.ed throughout the New 
England State., and many parto o f  the South and We.t. 
State. County, and Townright.for.ale. Agent. wanted. 

G. W. GORDON, 
2:i6 Broadway, Chelsea, MaMs. 

GUILD & GARRISON, 
34 to 44 First St., 

SEND rOR. PAMPHLET FITCHB URG �ASS. 

MACHINISTS' TOOLS. WlIllam.burgh, N. Y., NEW AND IMPROVED PATTERNS. 

Italy .......................... . 
���:::::.:: :::::::.:::: .... :: Sweden ............ .......... . 
Switzerland .... ............. . 

Franc. 20 
Kroner 15 
Rouble. 5 
Kroner 15 Franc. 20 

Manufacturer. of Sendfor newHlu.trated catalogue. Depo.lt either of the above amount. In any of the Im-STEAK PUMPS Lathes, Planers. Drills, &0. portant po.t office. In Great Britain or Ireland, orin any THE BIGELOW for all purpose.. NEW HAVEN MA.NUFAC·('URING CO •• country on the Continent of Europe,maklng the order 
. A\I'::c::.'i.

u
�:!'n!':..':.'S

s, 
New- Haven, Conn. payable to MUNN & Co., New York city, and .end u. the . A.ir Compressors. receipt, with the name of the .ender, and the address 

Steam En l-ne NON-COXBUSTIBLE STEA.M BOILER A.ND PIPE Steel Oastl-ngs to which the paper I. to be mailed. 

g · OOVERING ' Tube Cleaners �b��Bll1�tEBON!� From � to 10,lXXllbs. weight, true to pattern. An Invalu- TION AL STEEL TUBE CLEANER Co. 8 14 E. 9th St., N. Y. 
WITH" UR SP A.CE" IMPROVEMENT. r��: �':,q':J:= ��£�r:l�l:jJ'ffO�e�.rI��� b

��r��� 
c
:::.� BOTH PORTABLE AND STATIONARY. Save.l0to20 pjlr cent. CHALMERS SPENCE 00.,_ �rice llst to CHll:STER STEEL CASTING COMPANY, ALCOTT LATHES, for Broom, Rake and Hoe Han-Foot E. 9th St. N. Y.: 1202 N. 2d St .• St. Loul., .MO. EVELINA STREET, PHILADELPHIA, PA. die.. S. C. HILLS, 78 Chamber. St. N. Y. 

The CHEAPEST A.ND BEST in the market. 
Send Cor descriptive circular and pricf> list. 

H. B. BICELOW 8c. CO., 

New Haven, Conn. 
LeCOUNT'S PATENT 

Machinists' Tools. 
REDUCED PRICES. Set Iron Dogs, 3-8 to 2 In., ali.OO " " .. 3-8 to 4 In., - - - - 12.00 .. Steel" 3-8 to 2 In., - - _ _ _ 6.80 .. .. .. 3-8t041n:.>. - - - - - - 13.00 

Iron & Steel ClamP8\D1e lJ'lf.:' Clam�Og.,Vlce ClamE;" Expan8.I��fid��, s���fwo..;m,
P

&:':U
.t 

Working Models 
And Experimental Machinery, Metal or Wood, made to 
order by J. F. WERNER, 62 Center St., N. Y. 

(JA VEATS, COPYRIGHTS, TRA.DE 
MA.RKS, ETC. 

Me.sr •. Munn & Co., in connection with the publica· 
tion of the SC!I!:NT!J'IO AllERICAN, continue to examine 
Improvement., and to act a. Solicitor. of Patent. for 
Inventor •. 

In this line of bu.ine •• they have had OVER THIRTY 
YEAR. ' EXPERIENCE, and now have enequalled facilili8s 
for the preparation of Patent Drawing., Specification., 
and the Pro.ecution of Applications for Patent. in the 
United State., Canad .. , and Foreign Countries. Me.srs. 
Munn & Co. al.o attend to the preparation of Caveats, 
Trade Mark Regula�ionB, Copyright. for Books, Labels, 
Reis.ues, As.ignments, and Reports on Infringements 
of Patents. All bu.ine.. intru.ted to them is done 
WIth .pecial care and promptne.s, On very moderate 
term •. 

We .end free of charge, on application, THE 
SCIENTIFIO AMERICAN HAND BOOK, an elegantly iIIu.· 
trated pamphlet of 48 page., containing further in· 
formation about Patent. and how to procure them; di· 
rections concerning Trade Mark., Copyright., De· 
sign., Patent., Appeal., Reissue., Infringements, A.· 
.ignment., Rejected Ca.es, Hints on the Sale of 
Patent •. 

Foreign Patentll.-We al.o .end,frt6 of charge, a 
Synop.is of Foreign Patent Law., showing the co.t and 
method of .ecuring patent. in all the principal CODn· 
tries of the world. American inventor • •  ho1l\d bear in 
mind that, as a general rule, any invention that i. valu· 
able to the patentee in this country is wortb. equally as 
much in England and some other foreign countries. 
Five patents-embracing Canadian, Englieh, German, 
FrenCh, and Belgian-will secure to an inventor the ex· 
clusive monopoly to biB di.covery among about ONI!: 
HUNDRED AND FIFTY MILLIONS of the mo.t IntelUgent 
people in the world. The facilities of bu.ines. and 
steam commuBicat'on are .ach that patent. can be ob· 
tained abroad by our citizens almo.t a. ea.lly as at 
home. The expen.e to apply tor an English patent is 
$75: Gerrran, $100; French, $100; Belilan, $100; Cana· 
dian, $50. Addre.s 

lIlUNN & CO., 3'lPark Row, New York city. 

Send lor 

AND Illustrated 

Wheels Circular, 
Weill.port, 

Guaranteed. PA. -------------------------
PERFECT 

NEWSPAPER FILE 

HARTFORD 
STEAM BOILER 
Inspection & Insuranoe 

COMPANY. 
t. B. FUIILIJ, Y. PIa'L J. I. w.o, l'III't. 

J. B. l'IERClL WJ. 
The Koch Patent File, for pre.ervlng new.papers, PUNC �G Drop Hammers and Die. for work-magazines, and pamphlet., has been recently ImProven .o..I..L'I log Metal. &c THE 'sTILES & and price reduced. Subscribers to the SCIENTIFIC AM- PRESSES PARKER PRESS CO. Middletown ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be Conn ' , 
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"SCIENTIFICpa"&ERlCAN," In lfilt. Necesearf for A PRACTICAL MACHINIST WITH 'lEN every one who wl.he. to pre.erve tlie paper. I years' experience as Foreman In one ot the largest and Address mo.t succe •• f,,1 shop. In the country, emplO�ng over IlUNN & CO., I ���%�sr':
n
ie:

i
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d
a::X Publl.her. SCIlI:NTD'IC AMERICAN. paying bu.lne... Addre •• A. Foreman, P.O., Phlla., Pa. 

�A.NTED= 
Agents for the Automatic Gas L1ghtiDa Torch to every gas-burning town In the United 
State.. Exclusive territor,- riven. SeWing macbtne agents preferred. This Tor lights Without matches. Address 

The Stockwell Self.Lighting Gas Burner Co., 
89 LIBERTY STREET, NEW YORK. 

C'tT ARDIOLA'S 
COFFEE & SUGAR MACHINERY 
Coffee, Malt, Corn, Cocoa, and Grain­

Drylnar JUacblne. Coffee-Hnlling and 
PolIsblng Macblne... f�offee-Washlng 
MaChine. Helix Sugar Evaporator. 
MeBlIrs. C. A.DOLPHE LOW & CO., 42 Cedar Street, Messrs. MUNOZ & E8PRIELLA, 52 Pine Street, New York, are Mr. Guardiola'. Agent., and they will give prompt attention to all order. for any of the 

above machine •. 

The H a AD LEY 
PORTABLE STEAM ENGINE . 

WITH AUTOMATICAL CUT-OFF REGULATOR 
AND B->tl," lro VAI\t::. 

THE BEST ,," MOST ECON OM ICAL ENGINE MADE 
S�ND FDR C/RCULAR 

Th.JG.HOADLEYGO.lPtWRENCE. MASS. 
STATE WHERE YO'J SAW r H I <") 

• 

E AGLE FOOT LATHE S, 

l! 
Improvement In .tyle. Reduction In rice. April 20th. Small Engine Lathe. 
glide Rest., Tool •. etc. AI.o Scroll and Circular Saw Attachment., Hand Plan­
er., etc. Send for Catalogue of outl1ts 
for Amateur. or Arti.ans. 

WM. L. CHASE & CO., 
95 & 111 Liberty St., New York. 

Mill Stones and Corn Mills. 
We make Burr MIII.tone. Portable Millo, Smut Ma­

chine., Packers, MIll Pick., Water Wheel., Pulley., and 
Gearing , specialiy adaptea to Flour Mill.. Send for 
catalo�e. 

J. T. NOYE & SON, Bua-alo, N. Y. 

F. A.DEE & CO.'S PA.TENT LI=AD STENC � TRAPS. 
PoBltI ve ftrotectlon MRIn.t Sewer-gas. Best and che� 

�:�d 'e: 1k�::.IOn, CIEj!.T��J\:r�r���i si�'�p}. . 

ASBESTOS BOARD, 

O RO P FORG�Ji�I�Y MA.CHINERY, THE HULL & BELDEN CO., 
Danbury, Conn. 

RBt�?oRS BE S T Gf8b��. 
MURRILL & KEIZER, U HOLLIDAY ST., BALTIMORI!: 

TORPEDO VESSELS. By MR. DONALD· 
SON. A valuable paper, lately read before the United Service In.tltute. Being a full expo.ltlon of the Tor­
pedo-boat sy.tem,from the earlle.tetrorts tothe present time. Giving dimensions and performances of the 
.everal .Ize. bunt bY 1'hornycroft Bro •. tor the various 
:gX

e
�g:,�f:�ce�

l
f:�a��!':.'"J"i�e�c��lrog

f
ol

h
t'li': �o"r�

t
:! doe. u.ed. 1 lIIu.tratlon. Contained In SCIENTIlIIO 

AMERICAN SUPPLEMENT No. 79. Price 10 cents. To 
be bad at thl. Office and of all new. dealer •. 

BOGARDDH' PATENT UNIVERHAL ECCEN­
TRIC MILLS-For grinding Bone., Ore. Sand). Old 

Crucible., .Flre Clay, Guanos, 011 Cake, Feed, .:om, 
��eJ�

n
'h,C�e, T

&=ut,SD;ra'x8��AS�!:08,�f:: 
efc., and whatever cannot be ground by other mill •• AI.o for Paints,. Printer.' Ink., Paste Blacking). etc. JOHN W. THOMSON, .ucce •• or to JAMES BOli-AR­
DUS, comer of White and Elm St •. , New York. 

LEHIGH UNIVERSITY.-TUITION FREE. 
Civil, Mechanical. and Mining Engineering: Chemlstr,­and Metallurgy: Full CI",.lcaJ In.tructlon: French and 
German L Engll.h Literature; International and Con.tI­
tutlonal La .. : P.ychology and Chrl.tlan .l!;vldence •. For RegIster., addre •• the Rev. JOHN M. LEAVITT, 
D.D., Pre.ldent, Bethlehem, Penna. 

DRILLS Jill'ginll' Machinell, etc. FR EE , llIu.trated eataloguessent 
Addre •• AMES M'F'G CO., Chicopee, .Ma8s. 

PHOSPHOR·BRONZE AND ITS APPLI-
CATIONS. By ALEXANDER DICK. A .erie. of valua­
ble test., .bowing the .uperiority of Phosphor-bronze 
�'h'i,'". °f,��,!':,;''::�de,?b����::t:�d.&il''n;���'£s adaP�blllty to frictional purpo.e.. Contained In SCII!:N­TIFIC A.MERICAN SUPPLEMENT No. 79. Price 10 cents. 
TO be had at this oIIIoe and of all newsdealer •• 

Paints Roofl!Yr. Steam Pil'e and' Boiler Cov­
erinKs, Steam Packing, ShMth/IngB, Plre).�cUl, and 
WaUf'J>ioot CoaUmgs, CMMIitB etc. Sena for I:!IlIllple., D­lu.tIated Catalogues, Price Li.t., etc. 
S? MAIDEN LANE, NEW YORK. 

FIFTY SYRUP RECIPES, FOR HOUSE· 
HOLD purposes, Minerai Water., etc., to wit: Simple Syrup, (2) Lemon Syrup, Mulberry Syrup, Vanilla Syrup, Vanilla Cream Syrup, (2) Cream Syrup, Ginger Syrup, 
oran�e Syrup, (2) PlrieapBle syru�, Nectar Syrup, Sher. 
�rld m:�n-Gr�pe �;'te�"!':n ��J:p�212f�:"

S
�a Syrup, Map�e, �p, (2l Chocolate Syrup, Cotree �ream Syrup, Ambrosia Syrup, Hock and Claret Syrup, 801-ferlno lrup, Cap.lcum Syrup, Cherry Syrup. StrawDerr,­Syrup, 2) Raspberry Syrup, Peach Syrup, Blackberry Syrup, rgeat I-lyrup, Catawba S),rup, Milk Punch Syrup, 

Champ¥,ne s�rup, Sherry Cobbler Syru�.Excel.lor 
��nh�C�Y�;,p,o�::.

nt
j'�r.;:,�

, ��, ���� S:m:I�gn:'°ro�o t'I:k�I�r-"Ifo�:'°t'7·GEO. LEIS. With recipe. for the production of preparation. that .erve as 
�l\"t��gaCg��u;:·co'h"t':.1g����'S��:N��;�et,t'i. �oi:g�'i 
SUPPLE ME >IT No. 77. Price 10 cent •• To be had at thl. omce and of all new.dealer •. 

For Flange Joints, Cylinder Heads, Man-hole Plates, etc. 
THE "Scientific American" i._printed with CHAS. The only genuine, strictly lire-proof, made from pure Italian Asbestos. All sizes, from 1� to 1-4 Inch. ENEU JOHNSON & CO.'S INK. Tenthand Lom. 

H. W • .;JOHNS U'F'G CO., 87 M:alden Lane, New York. bard St •. , Philadelphia, and 59 Gold St. New York. 
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