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PhotographIC process, a new dl') 208 PhotographIC rtingcIator 74 Photographs and letters of ciedl t 280 Photography, OrIgIn of . . . .  355 Photo lIthogi aphy process, proved . Phrenology and spIl'ltuahtslll. Plunofol te Pmlloiorte, a blacksmIth's PIanoforte, the PIano stool PICket 1ence . . Picks and rammers, Improved PICture naIls PIgeons, speed of callIer . .  3 �7 PIn III the he art of a chICken, a . . .  53 PIpe couplIng . . . . . . . . . . . . . . 155 Plpe elbow . . . . . . . . . 28'1 PIpes, Iron verSU8 lead. . .  . . 177 Pipe, to mend . . . .. 106 Plpe tongs . . . .  379 Pipe wrench attachmcnt, etc . .  346 Piston fOI pumps and steam en gmes . , 11 PIston packIng . . . . . . .  202, 379 PIston, poundmg 01 59 PIvotS tOl W ittchcs, 1 epluccable ., 345 Planing machme .. 016 
Plants m bedrooms 262 PlastCl 01 ParIs manufacture . .  144 Plate coated shIngle and com 

D ound for plaLlllg . .  107 Plated ware, to clean . 186 Plc:lsul e . 258 Plow . 11. 3.11 Plow attachment . . . . . . . . .  27 Plow, sldehlll ' .. . . 27 �l����ti��g��nV�;g;�li� at last . . . . 1�1 
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Post hole dIgger 202 Post Office, Melbourne, Australla, 

the new . *9;:; 
Post office, New YOlk, the new . . .  *339 Post office stamps .. 181 Potato dlgger . .  251 
Pottery . .  297 Poundlng- m cy llnder 10 Powder flask. . . .  315 Po weI hammer 314 Power, mcreasimr 394-Power pI C88, pm table 43 Powers ot screws. . . . .  267 PreJudICes, anCIent and modm n 39 
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PrintIng presses. ImprO\ cment 1D 310 
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Prmtlllg telegraph 90 Prmtmg telegraph Instruments, advantages of 96 PrIvy seat ( OV( r 315 
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ProtectIOn to AmerIcan mdustry 376 Prunmg shears . . 203 PSYChlC forc2�i14l 1),b: \��: 1��·. �2� 372 
SCI eWIng bolts Into bOIlers. . . .  . . 346 
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Pulleys, speedmg. . .  . .  26, 73 Pump . . . . . . .  . .  . .  . . . . . . .  170. 283 
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Seed planter. . . . . .  . . . . . . . .  . .  362 See UUdCl wate l , how to . . . . . . . . 1�1 lbelemtIC mortar . . . . . . . . . . . . . . . .  128, 244 
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Self operating gate . . . . . . . . . . . . . . . . . 331 
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Setting boiler . . . . . . . . . . . . . . . . . . .  73, 154 Set1 ing steam boilers. . . . . . . . . . . . . .  74 
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Sil k: reeling in California . . . . . . . . . .  294 
Silk swifts . . . . . . . . . . . . . . . . . . . . . . . . . . .  27 
SHk worms. breeding . . . . . . . . . . . . .  262 
�H�:��

i
�i�����·.:: : : : : : : : : : · : : : : :: : : :  2�g 
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Siphon telegraph Instrument . . . . . .  5.! 
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Skins with the hair on, dressing . . .  154 
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Small pox by contagion, spread of 213 
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Smoke or not to smoke, to . . . .  375, 388 
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Roaps, preparation off·mcy . . . . . . . 146 
Social science versus mental ema-
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bod a <ish, purification of. . . . . . . . . .  88 
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Sodium, absorption line of. . . . . . . .  42 
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Softening gums . . . . . . . . . . . . . . . . . . . . .  170 
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Sound, Professor '1 yndall on. . . . . .  16 
Hounds bY,wooden rods, transmis-
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Soider, lhe . . . . . . . . . . . . . . . . . . . . . . . . .  129 Suez Canal, the . . . . . . . . . . . . . . . . . . . . .  168 
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Squeaking boots again . . . . . . . . .  340, 39.1 Sunshine, the gold weight of . . . . . .  247 
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Steam boiler . . . . . . . . . . . . . . . . 155, 170, 299 syracuse-1ts mechanical indus. 
Steam boilers, rating . . . . . . . . . . . . . .  135 tries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372 
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Wrenches for pipe tongs. . . .. . . . . . .  27 
Wringer rollers . . . . . . . . . . . . . . . . . . . .  187 
Wringing machine for knit tubu-I ar goods . . . . . . . . .  . . .  . . . . . . .  . . .  . .  197 
Writin/l' on china . . . • . . . . . . . . • . . . . . .  186 
Wyoming canal , sinking of the 

bottom of the . . .  ... . . . . . .. • . . . . .  89 
X 

Xylatechnigraphy. . . . . . . . . . . . . . . . . .  54 
y 

Yarn hook . . . . . . . . . . . . . . . . . . . . . . . . .. 74 
Your best friend, etc . . . . . . . . . . . . . . .  305 

z 
Zinc, mechanical equivalent for, S6, 51, 88 
Zinc paint. . . . .. . . . . . . . . . . .. . .. . . . .. . 42 
Zinc paint, a new . . . . . . . . . . . . . . . . . . .  344 

PATENT GLAIMS. 
PATENTS, issued June. 20, '71 . . . .  � . •  11 

H " H  27, '71. . . . • . .  27 " July. 4, '71. . . . . . .  43 " 11. 'il. . . . . . .  75 18, '71 . • . . . . .  75 25, '�1. . . . . .  91 
Aug. 1, '71. . . . . .  107 .. 8, '71 . .  . . . .  123 15, '71. . . . . .  139 22, '71. .  . . . .  155 29, '71 . . . . . .  171 
s�pt' J:

:1,L: : '� 
.. 19. '71. . . . . .  219 26. '71. . . . . .  295 

0l;t. 3, '71 . .  . • . .  251 10, '71. . . . . .  267 17, '71 . . . . . .  283 24, '71 . .  . . . .  299 31, '71. .  . . . .  315 
Nov. 7, '71 . .  . . . .  331 .. 14, '71. . . . . .  347 .. 21, '11. ••••• 863 28, '71. . . . . .  379 
Dec. 5, '71. .. . . . 395 12, '71. . . . . 0409 

RE����ri'i, ¥M, rts, 1f72:'1'88��oI�2ig: 92, 
235,252, 298, 284, 300, 316, 332, 348, 364, 380, 396, 409. 

DESI6NS, list of, 12. 27
i 

44, '15, 76, ��O�g�5���2:��,I�k1Z&, �k�k 348, 364, 380, 396, 409. 

TRAfs� 9��1�8��2.J�i�1o�15J;i7�:' ::: 75, 220, 295, 2.';2, 208, 2R4, 300, 316, 332, 348, 354, 380, 396, 409. 
EX'l'ENSION"S, list of, 12, 27, 44, '16, 108, 

124·, 156. 285, 252. 3OO, 816, 348, 38U,409. 

STEEL CA.STINGS ALOT of Steam Heating Pipe for Sale cheap. 
Address T. R. BAILEY & VAIL, Lockport,N. Y. 

To PATTERN ; tensile strength equal to 
wrought iron ; will rivet over, bend, or case harden. 

Heavy w01t�a�'rWl\�t�t�t�,�hil��I
ll�lfff tt�����ork. 

"\\�e llJake only ono style, ant} have nut one price OUl" 
:Pianos, whi('� !lrc all ml"ule from thorough!\' scnsonetl antI killl
dried mat!H·tal�, and h,LYO seven octaves-rosewood casc
car\Ted leg-s antllyre-largo squaro grand oYCrstl"llIlg Rcalefro�t round ('ortlers�Rcrpentine bqttOlu-i roIl plate-French 
actIOn-n.od aro all W.'l.I'ranted fh'e years. 'Ve ha\'o no agents, 
H1l(1 allow no commis<.;ious or di�e{\llntq tl) any ·we. 'l'hi., ('"'(
]ll:tin" how 'vo call f.ell a gon(l Piano fllr $.��n, whkh is abollt tLe 
]lri('e Piano rlpalers pay to manufacturers-for i n�truDlenb �illlilfLr to 
()tHS. Piano ue:tters are allowed byaH m::mufactl1rer;:. eXCE'nt Ol1r
Imke5, to �lhl 100 percent., and upward, profit to all snl('�. T)listhe 
l);!Llie CJ.D prove ty investigation to be 5trictl�· true. }'if!1l0 d pfllcl'l;, 
tt'�(t.:hl�r�, ;'rofe�sors. and everybody else, arc excluded fnJll1 :lnyand 
�wry possibility ofa single cent of commissifln on onr Pianos. H 
you wisha Piano sent fOt' trial,you nnud lllake the matter of refer_ ence and p3:'l-'ment unquestionable ; and if the instrlllnen t 1:: in any 
respect inferior to any Piano made inthrknown ·world at anyprke, 
you. mrw send i t ba�k to us  at t�e end 01 ten drtrs' tria 1, i:ute ad of 

�al:�r faO:d
i �'h3lt':�ha�r�; :riat�haltt� ;;;:d���6 p��ie�

e
�,\h

e
��;� 

net hlt .. rested in other Pianos. PlOAse send for our Cir('uhn con
tainin;? full partie-nlat's anri refE'ren('e5 to b:mhcl·�. merdl:l1lh, :l1ld 
fa.milie!., in thirt:'l-'-five States and Territories, who are U.sill;; our 
Planng. Adllrcso nr ap�y tothe --UNITED STATES l'iANO CO" 865 Broadw::y, N. '/. 

ELECTRO-MAG NETS-Galvanic Batteries 
of all kindS-Telegraph Instruments, Wire, and 

every device in c�hfvritIT��� !lr�;i09m�g�it<§\'i-���. by 
Boston, Mass 

(ESTABLISHED IN 1856. ) 
r. r.A BAD COLD," " A BAD COUGH," " A  

SORE THROAT ;"  Consumption ! What is the 
�h��i't, �i�;i

n
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medicines ? For all the best information on the whole 
�'t�

e
J��� H�<5�Tj!iri\�J?O�?)�I���L W�'gJ�J�t� 

cents, or $3 a: year. Address S. R. WELLS, 389 Broad· 
way, New York. 

GREAT REDUCTION IN PRICES 

P URCHASING AGENCY FOR ENGINES, 
Boilers. Pumps and other machinery-of all kinds 

and every maker. No charge for profes"'ional optnions 
aQ to power required for specified work, or tht. pal'ticu· 
Jar machinery best adapted for sam\:::. We 'purchase 
ib�e:i����81? ��pt�re8

m
:[11����t

t
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�;ig:8��;��sh��&� 

realizing our compensation from the sellels entirely. Ad
vice �md prIce lisl,s free. Maf.tUfacturers who have not 
already communicated with us, will please send pack· 
$Ko�086. p�:
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}!�:11n�:r�: 15 Wall Street, New York. ' 

Highest Premium awarded by Ameri('an In�t. }�air. 1871. CA UTION.-Purchasers of Prince's Metallic 
Paint are requested to buy in original packages,and 

see that each package has on trade mark and name on the 
side,as Mineral and other worthless paints are thrust upon 
tbe public on the merit and often In the name Ot'PRINCE'S 
WIWit��I�Pil�§: M����:��6bJeJ�; s\���t��i:

all
Y 

and 

P ROTECTION FROM F IRE .-Timber, R.R. 
"Bridg-es. Stations, Tents, Pavements, &c. ; by em

ploying the Soluble Glass a s  an ordinaTY Paint, thev are 
prevented from taking fire, and cannot Ignite or burn-a 
fact which is undeniable. Brick and stone structures, 
erected with the silicated mortar as a cemtlntb WIll make 
r���\�mC:;I��sab��·d �::
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WANGER, Chemists, 55 Cedar Street, New York. 

Tra{le-Mark Patents. 
MUNN & CO. desire to call the attention 01 manufac� 

urers and business men generally, to the importance ot 
the law of patents, as applied to trade· marks for business 
purposes. 

Any person, firm, or corporatioti, domiciled in the 
United States. or in any foreign country affording SImilar 
privileges to citizens of the United States, can obtain the 
right to the exclusive use, for THIRTY YEARS, of any 
TRADE·.MA.RK. consisting of any new figure, or deSign, or 
any new word, or new combination of words, letters, or 
figures upon their manufactures. 

This protection extends to trade-marks already In use 
or any length of time, or about to be adopted. 
Full information on this important s�bject can LIe ob

tained by addressing 
steamships, rolling mills, etc. Agencies reCClved in the 
above line of goods. Railroad contractors furnished 
with all necessary supplies and rolling stock, etc., on 
Teasona ble terms. 

FOR SALE-Horizontal Engine, 18 in. cyl
indpr. 4ft. stroke-two Tubular BOIlers-Steam rump 

-75 ft. 24 in. Double Lt'ftther Belting. nearly newj.-$2 per 

Planin[ & Matchin[ 
OF LE COUNT'S PATENT HOLLOW 

LATHE DOGS, and his Machinist Clamps of both 
Iron and Steel. 

His expanding Mandrll is a first class tool, which has 
long been needed hy every Machinist. 

MUNN &; CO. 
a7. l'ark ltow • .N ew Yurko 

foot. UPHAM, 84 South Street, New "York. 

HA �D SAW MILL.-Do work of 3 men. 
Rip S inch 1umber with ease. Thousands in use. 

" gents wanted everywhere. HILLS & HOAG 32 Court· 
landt Street, New York. ' 
._.------_.-----------------

COMBINED S WINGING AND LIFTING 
J LID for Teakettles. One half intp.rest givpn for 

securing a patent. WM. SALISBURY, Wheeling, W. Va. 

BELT FAS'l'ENER.-:-A new and superior 
Belt Fastener, just patented, simple in construction 

and cllcanlymade. The subscriber. lack1ng 1acilities for 
manufacturing, will dispose of rights, or thA ent.ire pat-
jl�.k,n��e�
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11IACHINES, &c., 
RA:r-LROAD. CAR. and AGRI' 

CULTURAL Snops, &c. , &c. . 

� Superior to any in use. 
J. A. FAY & CO.,  

CINCINNATI, OHIO. 

C lubs 111 Papers & Magazines. �ant A"ent8. Send 
• Stamp. L.L. FAlRCffiLD)RollingPrairie,Wis. 

IjOMBIN �T�O: 
F

Si�N
u

Cit E 
��PHABET, 

'ttis one of the most It is cX(,f'cdlng'-
useful inventions of . metli.,(l of 
the age for Mer· hoxes for 
chants and Busi- wcards, 
ness men� 

P.tRnted An�},}�61J,; oiiia
!lr

a
Jl!*aii 

a
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�� NAA�A.ll S �,rfWt._ .NPW York 

Send for latest circular. 
C. W. 1,.1£ COUNT, 

_____________ South Norwalk, Conn. 

P-R O P-E LLEn '  -PUlrpS . 
W�¥ �8t�:Js:�� ��e;�\}��nf��. �i!hit�ei�Yt,· ��. '71. 

A GENCY wanted for a good patent or salea
hlp nrt.fdp., R .1AMRS • •  Jr. , 14�1 MSl.rket St" Phi1n. 

© 1871 SCIENTIFIC AMERICAN, INC. 

A new ed1tion of the Patent L'lws. with official rules 

fOl'proceedin� before ·the Patent office, etc., includiur; 
Census for 1870, complete. Itshowsthc population by 

counties of all the States and Territories, and popula� 
tion of cities of oy(>r 10,000 inhabitants. Impurtallt to 
every patentee who has rights to sell. It ('1l:11Jles him 
to calculate the "alae of territory. by the population. 

Price, bOlllHl, 25 cents. 2tIailed 011 receipt of prier .. 
Alidre.ss 

l\£UXN & ()O., 
Pl1hli.,.h�·l's Smn:N'flFIc Aru:ERIC�:r;. 

X�'f.1· Yn .. ).: ("itS .. 
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SCIENTIFIC AMERICAN 

For 1872. 
The SCIENTIFIC AMERICAN is the largest, the best, 

the cheapest, and most Popular Journal in the world, 
devoted to Invention, Mechamcs, Manufactures; Art, 
Science, and Gel�eral Industry, and has attained a wider 
circulat:on than all others of its cla.ss. 

'Vith the New Year the Publishers intend to increase 
tF.! value far beYJnd what it has been in the past. The 
Editors will be assisted by many of the Ablest Writers, 
and, having access to all the leading Scientific and Me
chanical Jonrnals of Europe, the columns of the SCIEN
TIFIC AMERICAN will be constant y enriched with the 
choicest information which they afford. It will be the 
constant study of the. EdItors to present all subjects 
relatin� to the Arts and Sciences in PLAnT, PRACTICAL 
}\ND POPULAR language, so that all may profit and under
stand. 

A year's numbers contains over 800 pages, 

and makes two volumes, worth as a book of 

references, ten times the subscription price. 

llNGRA VINGS 
by our own artists, will not only be given, of all the best 
Inventions of the day, but especial attention will also 
be directed to the description and illustration of 

LEADING MANUFACTURING ESTABLISH· 

MENTS, MACHINES, TOOLS AND 

PROCESSES. 

Inventors an(l Patentees 
will find in each number an official List of Patents, to
gether with descriptions of the more important Inven
tions. \Ve shall also publish reports of decisions in Pat
ent Cases anet Doints of law affecting the rights and inter
ests ot Patentee::;. 

THE NE�T VOLUME OF 

commences .JANUARY FIRST ; therefore, now 18 the 
time tJ organize Clubs and to forward subscriptions. 
Clubs may be made up from different post omces. 

TERMS FOR 1 8 72. 

Jtitutifi, 
A Book i1U!ispensable to all Worker8 in Metal8,just ready. 

PRACTICAL GUIDE FOR THE MANUFACTURE 
of Metallic Alloys-comprislrlg their Chemical and 
!:�rir��
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tiel', Engineer and Director c{ Founders. By A. A. 
�'esquet. 12mo. PJ ice . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3 00 

This is the fullest and most thorough and systematic 
book on Alloys in the English language. 

C O N T E N T S .  
Introdu·ction. Part 1. -Chap. I. General Remarks on 
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bility ; burabiJity ; Ductility ; '1'Renacity ; Density ; Elas· 
ticity ; SpecifiC Heat : Latent Heat ;  Oxydation. Ill. 
Prepar&tlOn and Composition of Alloys.-Mixture ; Part
ing ; Coolin gL Crysta llization ; EHq nation ; Temp er ature; Alloys at D lITerent iJegrees ; Fusion ; Question s in Fab
rication ; Precautions to be Taken; Different Practical 
Elements; Waste ; Determination of the Elements of an 
Alloy. 

Part n.-Chap. L Alloys of the Inuustrial Metals of 
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Zinc, Tin, and Lead. II. Alloys of the Industrial Metals 
of the Second Order. -Alloys of Bbmuth, of Antimony. of 
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eious Metals A-ppertaining to the Arts, or �ore Pal'ticu
larlv to IndustrIes ofLuxury.-Alloys of GOldi of Silver, 
'?I fm!rs

u
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Ontlme ; Manganese i ChrGllle; cooaltJ Cadmium ; Hta-
I��Tu;m ?���
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Potassium i Sodium, etc. 
Part IlL-Alloys Utilized In Industry.-Bronzes of 

Art ; Alloys of Coin. of Cannon, Fire- arms, and Proj ec
ti
l
es ; Alloys capR.ble of being L aminat"d and Drawn 

Out ; Sheathing Metal ) Al10ys fo r Printing Type ; En
�ravers' Plates, etc ; of Bells, Musical Instruments, et�. : 
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Also, recently published: 
The Manufacture of Russian Sheet Iron. By 

John Percy, M. D. Thirteen illustratlOns. 8vo . . . .  5Oc. 
Questions of the Day, Economic and Social. 

By Dr. William Elder. 8vo . . . . . . . . . . . . . . . . . . . . . . . .  $3.00 
Speeches, Addresses, and Letters on Indus

trial and Financial QUllstions. By William D. 
Kelley, M.C. 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.00 

L;S.��, ���o����ti��,�o����f
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tion, etc. , now attracting so much attention, can by no 
no other means do it so well as by studying these two 
books of Dr. Elder and Judge Kelley. 
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address. 
My new revised and enlarged CA'rALOGUE OF PRACTI

CAL AND SCIENTIFIC BOOKS, 95 pages, Bvo. , sent, free of 
postage, to any address. 

HENRY CABEY BAIRD, 
INDUSTRIAL PUBLISHEH, 

406 WALNUT STREET, Philadelphia. 

Reynolds' 
TURBINE WATER WHEELS. 
The Oldest and Np,n;res<:. A:: nthers, ?��rr j�1Vffet

i
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confuse the public. We do not boast 
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Gearing', Sbaf'tinll;. 

THE HYDRAULIC B.OTAB.Y GOVER NOB. 
gi ves to turbine wheels, under any per cent of vari-
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One copy, one year $3.00 TO ALL WHO CAN READ. 
One copy, six months 
One copy four months -

1 . 50 The Weekly ",un Doubled in 8ize Without 
Inc"rease in Price. 1 .00 

25.00 
2.50 . 1 Te n copies, one year, each $2.50 

CL"L,B RATES Over ten c opies, same rate, each 
One copy of Scientific American for one year, and 

one copy of engraving, " Men of Progress," 10.00 
One copy of Scientific American for one year, 

and one copy of " Science Record," 
Ten copies of " Science Record," and ten copies of 

4.00 

the Scicnti11c American for one year, 35.00 

CL "UJB PREIUIUMS. 

AllY person WllO sends us a yearly club of ten or more 
copies, at the foregoing club rates, 'vill be entitled to one 
copy, gratis, of the large steel plate engraving, "Men 01 
Progress. " 

Hemit by postal order, draft or expr�ss . 
The postage on the Scientific American is five cents per 

quarter, payable at the office where received. Canada 
subscribers must remit, with sUDscription, 25 cents extra 
to pay postage . 

Address all letters, and make all Post Office orders or 
(lI'at'ts paya ble, to 

MURN & CO" 

37 PARK ROW, NEW YORK. 

Portable & Stationary 
Steam Engines 
'AND HOISTING ENGINES. A good ar 

ticle at low prices. Every machine warranted. 
Send for descriptive Price List. 

H. B. BIGELOW & CO., 
New Haven. Conn. 

FOOT LATHES, 
And all kinds of small Tools. Illustrated cataloglle free 
GOODNOW & WIGHTMAN. 23 Cornhill. Boston, Mass. 

With the beginning of the year 1872 THE WEEKLY SUN 
will be double its present size, and will contain eight 
pages instead of four, making it equal in dimensions to 
any other weekly secular journal published in this coun� 
try. At the same time its price will not be ic.creased. 
It will be furnished to subscribers at the uniform rate of 
one dollar ayearfor each copy. To this rate no excep· 
tion will be m�de, and no reduction will be pOSSible, 
either to clubs or agents. Every subscriber who sends 
a dollar will receive a copy for a year . 

While THE WEEKLY SUN will tbus furnish as much 
reading matter as other papers published at double or 
treble the price, it will contain new features which will 
add greatly to its interest and value as a family news· 
paper. Its independence of opinion and its unqualified 
hostility to Tweedism and Grantism, and every form of 
public robbery, bribery, and corruption will be main· 
tained, while in point of pOlitical news its readers may 
rely upon always receiving the mogt accurate as well as 
the freshest intelligence that can possibly be obtained. 
The enlargement will enable UR alsll) to devote additional 
space to valuable agricultural intelligence, and to print 
interesting stories and romances more extensively than 
hitherto. For miscellaneous reading, presenting the 
quaint and humorous aspects of life, and for useful infor-
mation respecting not only what takes place in this me· 
�Itopolis and this country, but in all other parts of the 
world, we sball now have ample room. 
In its new form THE WEEKLY SUN will be the cheapest 

paper of its class in the United States ; and we appeal to 
such of our readers as approve its ideas and objects, and 
find it interesting and valuable, not only to renew their 
own subscription, but to recommend the paper to their 
t'ripnds and neighbors. 

Thecomingyear is destined to be a memorable one in 
the history of the country. We are on the eve of a most 
significant Presidential election, and political movements 
will for many months be watched with unusual interest. 
As a journal, free from the trammels of party, THE 
WEEKLY SUN will continue to uphold the principles of 
true republican government. Its readers are invited to 
sustain it in that work. The truth, irrespective of party 
prtjudice or official in:fluence, will always be told jn its 
columns. 

Terms of lbe Weekly 8uu-
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single or in clubs, one dollar a year each, always in ad· 
vance. 
DAILY SUN, by mail, 50 cents a month, or $6 a year. 
SEMI· WEEKLY SUN, by mail, $2 a year. 
Address THE SUN, New York r,ity. 

A DEAD STROKE 
P OWEB. HAMMEB. of SHAW & JUSTICE 

is the best aDd cheapest for all light 10r�ng, plan-
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Street, Philadelphia, and 42 Cliff Street, New York. 

We are making �teel c; • sting!!!, SnJootb,T ttl". Fl"ee 
frOID PO)'os-ty, c:tpable o( l·eceivitlg' VeryHigb Pol
ish. Crm he Forg-ed or Welded 1�:1sily as Bar Steel, 
a
�h���·;;BMii. �?lfIdc�§���G 
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PATENT liANDSA W MACHINES 
Of the most approved kinds, 
of various sizes, to saw bevel 
as well as square without in
cllningthe table, by F I RST 
& PRYIBIL, 452 to 456 
12'5���2�t�$3Wo��n�
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,� also on hand a large stock 
of best FRENCH BANDSA W BLADES. 

Fi gu.res "'ill n ot h e ! 
IIow I.n..rge Fortunes are rnnde ' 

lfir FACTS FOR THE PEOPLE. "bstJ. 
� SEE the prices at which four of the 'ear! 

inq Sewing Machines are sold in the UNITW 
STATES, and ENGLAND. 

Price in En�18nd. 
Wheelpr &: Wilson 845_00 
N<"w Sjn�er 32.50 
Elia .. Howe 35.00 
Wilson Shnttla 40.00 

In I he n . �. 
$Sa.OO 

65_"0 
115_00 
45.00 

The above Prices are for exactly the same 
classes of machines as iold in both Counlries. 
There is scarcely any difference i n  the cost 01 
materia I and labor in any o f  the above named 
machines. 

nr AFFIDA VIT.-W. G. Wilson .. President ('If t,bc 
�����nm��:V�l�tf 1�a�;�J�go��'p���O!\��i�o��:fc��'��� ��f�;� 
bv bimrrnm r,irculars published ill t h� United States ftT1d Eng1and ulliler the corporate namcol of thu (.omlll1nie� manu. 
facturing said machines. FRED. SMITH. 

Clerk oftbe Court o f  Common Pleas o f Cuy.allog& Co., O. 
The WILj;.ON SEWING MACRTNF'S are for Sa,le in 

most every County in the United 8· ates. andl 
No. 707 B ROADWAY, N E W  YOR K .  

Washington Iron Works, MAN"UFAC'l'URERS of Steam Engines and 
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Gray's Patent Cotton and Hay Press, Baker's Anti-Fric
tion Lining Metals, and American White Brass. Iron and 
Brass Castings. and general Machinery. Send for Circu
lar to Office, 60 Vesey st. , New York. 

PATENT IMPROVEll 
VARIETY MOLDING MACHINERY, 

And A <tiustable 

CIRCULAI{ SAW BENCHES. 
For Machines and information. address 

J. P. GROSVENOR, Lowell. Mass. 

Cheml'cal AnaIYSl'S 
t Address Prof. J .  C. DRA· 
I PER, 429 Lexmgton A ve-

I nue, New York Citv. 

l\ ,[- UDELS, PATTEB.NS, EXPERIMENTAL, .il! and other mach inert, Models for the Patent Office 
built to order by HOLSK,.; MACHINE CO., Nos. 528, 5r.v, 
and 532 Water st. , near Jefferson. Refer to SCIENTIFIl 
AMERICAN omce. 14 tf 

P Po TENT Emery Grinders. Twist Drills. 
Fluted HaRd Reamers, &,.\ unsurpassed 

tor elegance of design, ,vorlunn.us lip, and dura
bility. These indispensable Tools can be pUl'. 
chased of 118 for less than balf their cost in an 1::��'¥;'E����� �WiS.pW1'lfL����,

t*':.�':t� 
socket, R. I. 

Niagara, Stearrn Pump,. 
CHAS. B. HARDICK, 

23 Adams st .. Brooklyn, N. Y. 

SHINGLE AND BARREL MACHINERY.-
Imrroved Law's Patent Shingle and Heading Ma

chine , SImplest and best in use. Also, Shingle Heading 
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BUERK'S WATCHMAN'S TIME DE-
TECTOR. -Important for all large Corporatiom �i� :�:� �6��
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�
atrolman, as the same re'aches different stations of hi� 
eat. Send for a Circulari>. O. Box 1�65fB�sY!n

R
!&ass. 

N. E.-This detector IS covered by two U. S. Patents. 
Parties using or selling these lllstruments without a utuo· 
rlty from me will be dealt with according to law. 

THE WOODW ARD 

S T E A M  P U M P. 
Woodward Pat. Improved Safety Steam Pump and Fire 
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Factories, and Putilic Buildmgs heat(�d by SteA.,nl, Lew 
Pressure. Woodward Cu. ,  16 and 78 Center st. , N. Y. 

MACHINERY 
NEW and 2 d.HAND.-• .  
Send for Circular. CUAs.PLAC}f 

, & CO. , 60 Vesey st . •  New York. 

P 0B.TABLE STEAM ENGINES, COMBIN 
ingthe maximum ot efficiency, durabihty and econ· 

�rplel���d
t
�::O�I�,\������'it�

i
��r�

n
�h�

ic
900 

T
�%g

a
i� 

use. All warranted satisfactory or no sal�. Descriptivf 
Circulars sent

J�
n
c�PttgAiifE·Y �����Lawrence, Mass. 

46. Cortlandt st. New York. 

THE CELEBB.ATED 

Oold-rolled Shafting. 
THIS Shafting is in every particular Sll perlOr 

to allY turned Shafting ever made. It is the most 
ECONOMICAL SHAFTING to buy, being so very mnch 
stronger than turned Shafting. Less diameter answers 
every purpose (.:tusing a great saving in coupling, pul
leys · and hangers. It is perfectly round, and made to 
Whitworth Gage. All who give it a trial continue to use 
it exclusively. We have it in large quantities. Call and 
examine It, or send for price list. 

Address 
126 a;f3rg:a!�tr��t.�N��:'york. 

Stu'rte'vant Blowers. 
TEESE are in every particular the best and 

most perfect Blower ever made. A full assortment 
ot1J�:Is:

ize On hand, re��bi?G�
I�vlX:CE & CO. , 

126 and 128 ChambeIs st .. New York. 

N. Y. Machinery Depot. GEORGE PLACE & CO., Mannfacturers and 
DC:;IJers in 'Wood and Iron Working Machinery, 01 

evei"y description, Stationary and P!>rtable Engines. and 
Boilers, Leather and Rubber Beltmg.l and all artlcles 
needful in Machine or Railroad RepaIr Shops. 126 and 
128 Chambers st . .  New York. 

Andrew'S Patents. NotseJess .. F1"1ctfflID Grof1<V4><ct, or Geal'ed Doi�t .. 
f'!r�, suited to every want .. 

Safety 8tore Elevators. Prevent Accident, it 
.K ope, Belt. and Engine break. �:rl��trn�ri!::i:e'[$o�gl�e!i'J:cI Stnll'le, VJ to 
100-Horse lIower. 

Centriflllral P umlls, 100 to 100,000 611.1Ionll 
gr:;J�Y!:�3: ��r::v�tml:ai� d::j� �����I��! 
out Injury. 

t!�!'��tWc'!!r!�:.?urable. and Economical. 

WM. D. ANDREWS & BRO. , 
414 Water street, New York. 

P. BLA ISDELL & Co., MANUF ACTUB.E' I. OF FIRST CLASS 
MA.CHINI8TS' TOOLS. Send for Circulars. 

Jackson st , Worcester, Mass. 

THE Union Iron Mills Pittsburgh, Pa. The 
attention of Engineers and Architects is called to 

our improved Wrought-iron Beams and Girders (patent
ed), in which the compound welds between the stem and 
!
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pared to furnish all sizes at terms as favorable as eata be 
obtained elsewhere. For Gescriptive lithog-raph nddreS8 
Carnegie, Kloman & CO.,Union Iron Mills, PittsbuTgh. Pa. 

WOODBUB.Y'S PATEN T 

Planing and Matching 
and Molding Machines,Gray & Wood's Planers,Self-oil1ng 
Saw Arbors, and other wood workiug machinery. 

S. A. WOODS, 1 91 Liberty street,N. Y. ; 
Send for Circulars. 67 Sudbury street, Boston. 

Machinist's To ols. 

A T low prices, 97 to 113 R R Ave., Newark, 
� N. J. E. & R. J. GOULD successors to Gould 

Maohine Co. 

WOOD-WOB.KING MACHINERY GEN. 
erally. SpeCIalties, Woodworth Planers and Rich· 

ardson 8 Patent Improved Tenon Machines. N08. 24 and 
26 Central, cor'WIT��B�'R:G���\�'iJl1fj'b)SON. 

$150 A MONTH l EMPLOYMENT 
EXTRA lNDUCEMENTS ! 

A premium HORSE and WAGON for Agents. W e  desire 
to employ agents for a term of seven years, to sell the 
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licensed machine in the world. W. A. HE��DERSON & 
CO. !  Cleveland. Ohio. or St. Louis. Mo. 

III ostrMA!]JiINJ o�ari§. �f small 
ToolS and Materials sent free to any address. GOODNOW 
& W IGHTMAN, 23 Cornhill.Boston, Mass. 

Milling Machines. 
C TANDARD, UNIVERSAL, INDEX AND � PLAIN, in every variety. of unequalled desig-n and 
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Street, Boston. Works at Hyde Park. 

AGENTS WANTED. Agents m akemore mon
ey at work for us than at anything else. Particulars 

ree. G.STINSON & Co. ,Fine Art Publishers, Portland,Me. 

$421":: A MONTH 1 Horse and carriage furf 'nished. Expenses paid. H.B.SHAw.Alfred,Me. 

To Electro-Platers. 
BATTERIES, CHEMICALS, AND M ATE. 

RIALS, in sets or Single, with books of instruction, 
manufacture,l an d sold by THOMAS HALL, Manufactur· 
ing Electrician, 19 Bromfield street, Boston, Mass. ,Illus
trated catalogue sent free on application. 

$375 A MONTH-Horse and outfit fur· 
nished. Address NOVELTY Co. , Saco, Me. Send tor Illustrated Catalogue of the 

UNIVERSAL WOOD WORKER, 

The StmpleRt, Cheapest, and Best 1n use ! Has but one 
needle ! A Child can Run it. Alents ,vanted in every 
TOWliiN�"£MOkWf�!}liNan

M��w.l<b1���
c
:!�N: ire. 

E M .  MAYO'S BOLT CUTTER, patented 
• in 1867, improved in 1871, is the best in use. Send 

or illustrated C�rcular. Cincinnati. Ohio. 

OTIS' SAFETY l!0ISTING 

MachInery. 
O'I'IS, BROS, &; CO. 

No. 34S BROADWAY. NEW YORK. 

MAGIC MICB.OSCOPIC PHOTOGB.APHS, 
on lenses magnifying 1000 times, containing the 

HLord'sPrayer," Ten Comlflandments. verses, statuary, 
scenery, public characters, etc. , for il.Jsert ion in watch 
charms, pencil or pen holder heads, shawl pin'S, watch 
�;l�lz
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through the lens. Sample of watch cha/ ill, consisting of 
Lord's Prayer, len�, and neat c sc, se.nt, post paid, for 
5Oc. , or 3 for $1. A�ents. send for sample and wnoiesale 
terms. Add"ess MICROSCOPIC P'iOTOGRAPH CO. ,  
Drawer 116, Racine, WIsconsin. 

1832. SCHENCK'S PATENT. 1871. 
WOODWORTH PLANERS 

And Re.Sawing Machines, Wood and Iron Worldnj( Ma-
�'(l�s7 M�t��!��n, !&�I���a��
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FOOT L A  TEES, Mst i n  the country. WOOD
__ MAN & PIKE, Lake Village, N. H. Circulars free. 

DANIEL'S PLANER, 
7ri teet· long and 3 feet wide, for sale, at 
MACHINERY DEPOT ofS. A. WOODS, 91 Liberty Street 
New York. 

C INCINNATI BB.ASS WOB.KS. - En ,. J neers and Steam Fitters' Brass Work, Best Onalitv 
lit very Low Prices. F. LUNKENHEIME K. !'rop'r .

. 

BURDON IRON WOB.KS.-M anufacturers 
of Pumping Eil...Eines tor Water Works High & LOW 

Pressure Enginffi, Portable Engines and BOile rs, of all 
kinds, S�a.r Mills, Screw, Lever, Dro£, & HlIdrauhC 
��.
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RICHARDSON, MEB.IAM &. CO., 
Manufacturers ot the latest improved Patent Dan. 

iels' and Woodworth rlilli Machines, Matchwg, Sash, 
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Arbors, Scroll sawswailway, Cut-off, and Rip-Raw Ma 
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and price lists sent on apPJiea�ion .
. 

Manufactory, Wor� 
cester. Mass. Warehouse. 107 Libe:rtv st. New York. 17 1 

PU"l\!(P S -For Description, Price . 1.1 • Lists etc. , of the Best Centriiu. 
�al Pump ever invented, with Overwhelmin� T 's�imony 
:�.I��::'VIl:�1.�J. 
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Advertisements will be admitted on this page at the rate of 
$1 ·00 per line far each insertion. Bngravings rna,!! 
head advertisements at the same rate pe;r line, by meas
urement, as the letter-vre88. 

HARPER'S PERIODICALS 

roB. 1 87.a. 
The �ublishers take pleasure in announcing that t.hey 

have secured tor the new Volumes of HARPER'S MAGA� 
ZINE, HARPER'S WEEKLY, and HARPER'S BAZAR, the 
most brilliant and fascinating array of literary and artis
tic attractions ever offered simultaneously to the Ameri-
gthe����i wIl�
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works : 
" Middlemarch," a new serial story by GEORGE ELIOT, 

to commence in HARPER'S ,WEEKLY for December 16. 
" Miss or j}lrs. ?" by WILKIE COLLINS, illustrated with 

��r�����:��� B����bf:;O�
ingS from original drawings, 

" Blade -0 " Gra8,�," by n. L. FARJEON, Author of 
Joshua Marvel," with many beautiful illustrations, is 

is 
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and BLANCHARD JERY.OLD, a new and magnificent se
ries of illustra.tionli from the pencil of the great French 
artist. 

A new Novel by Miss THACKERAY, whose writings 
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mencedearlyin the year. 
The great Spanish _ statesman, EMILIO CASTELAR, will 
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Europe. " 
Mr. GEORGE WiLLIAM CURTIS, under the now famil

iar sobriquet of ., AN OLD BACHELOR," will continue 
his weekly contributions to the BAZAR entitled " Man
ners upon the Road." This series of Social Lessons, 
commenced with the first issue of the BAZAR, has 
proved one of the most attractive features of that 
Journal . 

" PORTE CRAYON " will begin in an early number of 
the MAGAZINE a series of illustrated papers portraying 
life and character in the South�rn States under exist
ng conditions. Colonel T" B. THORPE will contribute 
to the March Number of the MAGAZINE an interesting 
hlustrated })aper on the United States Treasury De
partment. Mr, EUGENE LAWRENCE will continue his 
�6��:�ioD� C�Nir�,?or;�l
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Saunterings"  in an early number, and will contribute 
other illustrated papers on interesting European top
es. 
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HARPER'S WERKLY, whkh will be included in the regu
lar issue, free of charge to subscribers. 

The readers of HARPER'S MAGAZINE, WEEKLY and 
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such a select and excellent company of enterta.iners as 
GEORGE :ELIOT, WILKIE COLLIN�, ANTHONY TROLLOPE, 
CHARLES LEVER, Professor DE MILLE, B. L. FARJEO:"l ,  
GUSTAVE DORE, Miss MULOCK, Miss BRADDON, GEORGE 
WILLIAM CURTIS, M .  D. CONWAY, PORTE CRAYON, BAY� 
ARD 'fAYLOR, R. H. STODDARD, JOHN HAY, HARRIET 
PRESCOTT SPOFFORD, EUGBNE LAWRENCE, Dr. I. I. 
HAYES, THOMAS NAST, SOL. EYTINGE" Jun . .  CHARLES 
PA RSONS, W:L. SHEPPA.RD, JULES TAVERNER, and many 
others of high rank in the world of letters and art.. 
In �ecuring this unprecedented array of splendid 
names, the Publishers are only carrying out their 
original deSign, anC\. fnlfilling what they conceive to 
be the legitimate duty of the conductors of widely cir� 
culated and popular periodicals. They intend that 
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and art j and that in the future, as in the past they 
shall be ngt only unsurpassed but unapproachable in 
the sphere of illustrated Journalism. 

HARPER'S MAGAZINE, WEEKLY, and BAZAR meet and 
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political, social, or domestic themes, offer an amount 
of wholesome instruction, recreation, and amusement 
which will be sought elsewhere in vain. They repre
sent, therefore, for every American household the Grap
hic Literature of the World. 

Terms for 1 872.  
HARPER'S MAGAZINE, One year . . . . . . . . . .  $4 00 
HARPER'S WEEKLY, One Year . . . . . . . . . .  4 00  
HARPER'S BAZAR, One year . . . . . . . . . .  4 00 

HARPER'S MAGAZINE, HARPER'S WEEKLY, and HARPER'S 
BAZAR, for one year, $10 ooj or any two for $7 00. 

An Extra Copy of either the MAGAZINE, WEEKLY, or 
BAZAR will be supplied gratis for every Club Of FIVE 
SUBSCRIBERS at $4 00 each, in one remittance,' or, Six 
Copiesfor $20 00, without extra copy. 

ASPHALTE ROOFING FELT. 

A WELL tested article of good thickness 
and durability, suitable for steep or flat roofs '  can be applied .by an ordmary mechanic or handy laborer. Send for CIrcular and samples to E. H MARTIN '70 Maiden Lane. and 9 Liberty Street, N.Y. , 

. , 

Public Health Promoted ! Agriculture Benefited ! ! 
G O U X ' S  

Patent Absorbent Closet and UrinaL 
. TWO PRIZES PARIS EXHIBITION, 1867. SlIver. �e.dals awarded to this liystem at the Agricultural �xhlbltlOns of Chalons, Metz, and Rouen, May. 1868. It IS the only system of Dry Closets applicable to exlstn

N 
sanitary, economical, domestic, muniCipal, and agri-cu tUral requirements. 

A�£�I
DJB'olf�dgrg&. 

: 
424 1'0 est Canal St. , New York. 

$21 for $5,25, THE ILLUSTRATED PHREN-OLOGIOAL JOURNAL a year, $3. THE CHRISTIAN UNION a year, $3; two flue Oil Chromos. " Wide Awake" and "Fast Asleep," mounted, worth $10 j and Marshall's Engravi'ng Qf Wa8hington, worth $5, will all be sent for $5 25 by 
�a

�te':r
.
ELLS, 389 Broadway, New York. Local Agents 

100 000 or more Boys, who are t o  be ., . the Mechanics and Engineers of the tu.ture, havmg taken their first lessons, experimenting WIth my Dollar Steam Engine, can have a duplicate of the oot Lathe upon which It was perfected for $30. E. P. RYDER, Center & White st. New York. 

�tutritau. 
FI�; :::::.t, } FREEMAN & BURR. { 138 & 140 

Fulton Street, NEW YO�K. 

C L O T H I N G  W A R E H O U S E S . 

EVERY NOVELTY OF STYLE, AND TEXTURE OF MATERIAL, in SUITS, OVER-
COATS, and CLOTHING of every description. _ 

S
UITS, $15' 1 n VERCOATS, $8. IB 

OYS' 
S

UITS, $5 
S

UITS, $20_ n VERC6ATS, $10_ BOYS' S UITS, $8_ 
S

UITS, $30' 1 OVElfcOATS, $15_ BOYS' SUITS, $10_ 
SUITS, $40. n VERCOATS, $20. I

B 
OYS' SUITS, $15_ 

S
UITS, $50. n VERCOATS, $30_ B

OYS'
S 

UITS, $20_ 
S

UITS, $60' /0 VERCOATS, $40_ IBOYS' SUITS, $25_ 
ORDERS BY LETTER PROMPTLY FILLED. Thousands avail themselves of our NEW 

u. wi�J��e
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e country to order Clothing direct f!"Om 

RULES FOR SELF-MEASURE, Samples of Goods, Price List, and Fashion Sheet, SENT 
FREE on application. 

A. S. CA1UERON & CO., 
ENGINEERS, 

Works, foot OJ East 2Sd 
street, New York city. 

Steam Pnmps, S - T b�1�
a
J��:. 

to every 
�OSSl- wam ur me Send for a Price LIst. • 

N O T I C E . THE MONTREAL CITY PASSENGER 
RAILWAY COMPANY of Montreal offers the fol

lowing premiums for an invention by means of which its 
Cars and Sleighs can be heated with perfect safety to 
Passe

Ff:a�
s 
���m'r������.: . . . . . . . . . . . . . . . . . . . . . . .  $100 00 

Second H • • • • • • • • • • • •  " • • • • • • • •  • • •  • • • •  50 00 
For fnrther particulars, apply to the Company, at Its 

office, in Montreal, Canada j and aU decisi ns must be 
arrived at not later than t� �Ob� ��tJ� �secretary. 

Montreal, 8th December, 1871, 

PREVOST'S ELECTRO· 

Magnetic Motor 00. 
To Telegraph Co's. , Gilders, Silver Smiths, PhYSicians, 

Professors of Scienne, etc-A new recoil apparatus iR pre
sented for electric light for light houses and public 
works. The services ot M. Mpvnial, maker of mathe
matICal instruments, and former "manager of the elect.rlc 
light at the Grand Opera of Paris, are secured. Also, 
Proprietors of Prevost.'s new hattery, and B,ujon's new 
�t�1���
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economy, 8trength, ann are odorless. Address Company, 
36 Amity Street, New York. 

AMERICAN JOURNAL OF SCIENCE 
(Founded bv Professor Silliman in 1818) ended its 

1st Series of 50 volumes as a quarterly. in 1845, Rnd its 
2ft Serif'S of 50 vo)umPB, as a two-monthly, in 1870. A 
THIRD SERIES in MON'ffiLY numhers commenced .Tan
nary, 1871 Devoted to Chemistry, PhYSics, Geologv,Min
eralogy, Natnral History. Astronomy, Meteorology, ptc. 
Two volumes, or over 440 pagf's each,published annuAl1v. 

Editors a,nd Prom'ietor8 : Professors Dana a�d Sllli� 
man. AR8ocia.te Editor$!: Professor� Gray and GibbS, of 
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bpr. A few complete sets on sale of the first and second 
series. Address 

DANA & S�LIMAN, New Haven, Conn. 

Working Models 
And Exper1mental Machillf�rv. Mf'tal. or Wood, IDRdp to 
order ,by J. F_ WERNER, 62 Center st. N.Y. 

TODD & RAFFERTY, Manufacturer� o f  
Steam Engines, Boilers, Flax. Hemp. Tow BRgging, 

Rope and Oakum Machinery. Steam Pumps and Govern
ors always onhand. AlB:) Agentsfor theNew Hav£',nMan-
�f:lC!�t!gf i�:;·�g �u��!��\���O

o
��d. ���lil§'t��tiW:: 

gines. Warerooms, 10 Barclay st. j Works, Paterson, N.J. 

IRON PLANERS, ENGINE LATHES 
" Drills, and other Machinists' Tools, of 8�erior qual �\�n °a"n��:l'c:

n
�d���

S
�IWj;:"\I'iIl'VM��ti'� f.ISWNt 

lNG <':0. New Baven, Conn. 

WOODWARD'S NA'l'IONAL ARC H I TECT. 
I 0 0 0 \Vorking Drawings, 

$12, post-pai<l. 
GEO. E. WOODWARD, 

_ t"llllllISllll.r. 1m Broadway, N. Y. 
for Catalogue of all books on Architecture, Agriculture, 

Field Sports and tI",HoTse. 

"OnrLow·Water Wheel from this on" 
WILL DO TEN PER CENT MORE WORK 

on small streams, In a dry season, than any whee 
��:�ig';:R

tt�Bts
�ave the best results, in every respect, 
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:t Lowell, with Diagrams and Ta 

THE SWAIN T.URBINE CO., 
North Ohelm8Cord, Ma ••• 

I ii' ORIENT SAFETY LAMPS, J I Entirely of metal, are the only 
,:1·,1 lamps in use which can neither break, leak, I� nor explode. Are ornamental and cheap. 

Adapted to all household uses j also, to 
stores, factories, churches, &c. 

AGENTS MAKE $IO A DAY 
SELLING THESE LAMPS. 

Manufactured by 
WALLACE & SONS, 

89 Chambers St., New York. 

Le[el's Improved Tnrbine. NEARLY SIX THOUSAND 
of them in use ; under heads from 

1% to 240 feet. 
Send for our pamphl&t, one hun· 

and twenty pages. 

JAMES LEFFEL & do_, 
Svringfteld. Ohio, and New Haven, Conn. 

For Machinery o fevery variety. 
ALSO 

Bridge and BooC Bolts. 

STEEL & IRON SET SCREWS 

tor
s
����:l ea. t��re�r�����;!�� 

No. 145 East st., New Haven Conn. 

From 4 to 500 horse power, 
including Corliss Engines, Slide 
��l�
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t
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lar saw'hl'iIIs, Shafting, Pulleys, 
etc. Wheat and Corn Mills, CIr
cular Saws, etc. 

Send for Price List. 
WOOD & MANN, 

Steam Engine Company 
WORKS-UTICA, N. I. 

[DECEMBER 23. 1 8 7 1 .  
Jr T. V. Carpenter, Advertising Agent. Addre, 

hereafter, Box 773, New York city. 

Fifteen Boiler Explosions OCCURRED LAS'f MONTH IN THE 
UNITED STATES, killing and maiming a large 

number of persons, and destro)ling valuable property 

Harrison Safoty Boilor 
been employed, instead 0 f the dangerous flue, tubular 
and other styles of Steam Generators, the loss of life, 
11mb and property would have been saved. 

THE HARRISON SAFETY 
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steam generator. Manufactured at 
THE HARRISON BOILER WORKS, 

PHILADELPHIA, PA. 
JOHN A. COLEMAN, Agent, 110 Broadway, New York, 

and No. 139 Federal Street, Boston, Mass. 

CURES Cuts, Burns, Wounds, and all dis) orders of the Skin. Recommended .bv Physicians 
Sord by all Drug¢sts, at 25 cts. JOHN F. HENRY, Sole 
ProprIetor, 8 College Place, New York. 

W I R E  R O P  E .  STEEL. CHARCOAL and B. B., of the very 
best quality, suitable for Ships Rigging, Suspension 

Bridges, Guys
t
Derricks, Inclined Planefl, Hoisting pur� 

poses, &c. A arge Sto���tJs���:so\fr:g �b. 'S, 
43 Broadwav, New York. 

L. L. SMITH '" 00., 

Nickel Platers, 
8 HOWARD ST., New York, 

Between Elm and Centre. 

FOR SECOND HAND ENGINES AND 
BOILJ<;RS, address C. A. DURFEY, Titusville, Pa. 

B
EST DAMP�R REGULATOR for Steam 
Boiler. Send for Circulars. 

MURRILL & KEIZER, Bait. , Md. 

Union Stone Co., 
Patentees and Manufacturers ot 

ARTIFICIAL STONE & 
and ��li�i!f�o�!!�,�e��heel 
'MaChinery and Tools. Bend for circu· 
lar. 29 KiIbyStTeet. 

BOSTON. MA SS. 

-Dianlond �Pointed 
STEAM DRILLS,. , " , .. 

THE adoption of new and Impruved appli.ca
tIons to the celebrQ.ted Leschot'B patent, have made 
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economy are Rcknowledged, bO� in this country and 
Europe. The Drills are Tmilt of vaeou� sizes and pat� 
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UTE In hard rock. They are adapted to CHANNELLING 
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VALtlE OF MINES AND QUARRIES. TEST CORES 
taken out, showing the character of mines at any depth. 
Used either with steam or compressed air. SImple and 
durable in construction. Never need sharpen1ng. Man
ufactured bv 

THE AMERICAN DIAMOND DRILL CO •• 

• 
No. 61 Liberty St., New York 

WIRE ROPE. 
J O H N  A_ R O E B L I N G ' S  S O N S ,  

l[AYUPAOTURER8, TRENTON, N. J. 

FOR Inclined Planes, Etanding-Ship Rig-ging, 
Bridges, Ferries, Stays, or Guys on Derricks & -Cranes, 

Tiller Rope., Sash Cords 01 Copper and Iron, Lightnint 
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ch'cular, givi¥r price antL other information. Cend for 
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No. 117 Liberty street_ 

L. W.Pond---New Tools. 
EX TRA HEAVY AND IMPROVED PAT TERNS. 
T ATHES, PLANERS, DRILLS, of all sizes ; 
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and ::,tiears for Iron. 
011 ce and WarerooJIl,s, 98 LIberty st. ,New York ; Works 

at 'W orcester, Mass. 
A, C. STEBBINE, New York, Ag-ent_ 

UNITED ST 
i"RINCIPAL UFFIOE-4�lJortIan.it st., New York . 

ATES AND FOREIGN SAL-AMANDER FELTING COMPANY Manufacturer8 S T E A  M P I P  E A N D  AmorI'can Saw Co Manntactnrors of r�b��r.·1�6�,
N
fnJ78d���\��t.
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\��� BOILER OOVBRING 

II , , 1 1  II 
27, 18,0.) for covering Marine, Stationary and �ocomo- ECONOM S Du '  -

• 

bve BOIlers ' Steam .Flre Engines, Pipes, /::vlinde'rs, Vac- Y, afety, ra blhty. CHALMERS 
u�m

H
Pan

� 'tater PIpes, Superheaters, Sale FIlIiog and SPENOE Co. ,ft.E.9th st., N.Y. , 1202N.2d st.St.Louis. 
�IPes�

ate urfaces ; particularly adapted to Hot-Blast i 
UNION 

Manufactory and Ofllce ' 
O R R ' S  O L Y M P I C M I L L S  S k W k 67li River St., Troy, N. y. ' - , :po e or s. 

Improved OILER. 
Patented J uly 20, '69; May 2, '71. SPOKES, RIMS, AND PLOW HANDLES. 

No. to the POCKET or SEWING MA- qualiti
l goods war

J�lt:&d
G�

e��{i��'l%��f the best 
8, for �I OWING MACHINES. and for Southwest cor. ofLeooard and Otter sts.,Phiiadelphla. 11r;" rn,er;ter''': Machinists, &0. Sample No. 1,. by 
CHAS. GOODENOUGH., Prop'r 

41 Dey St. , -" ew York_ 

Canadian Inventors, 
Under the new Patent Law can obtain patents on tbe 
sanle terms as Citizens. 

For lull particulars address 
MUNN & CO., 

a7 Park Row, New York. 

V ertinal & Horizontal 
CORN MILLS. 

ilO-inch grinds SO bus. per hour, 
and 2O-in. 15. Price $280 and $140. 

EDWARD HARRISON, 
New Haven, Conn. 

PAT_ SOLID EMERY WHEELS Aim OIL 'I' 
. STONES, tor Brass and Iron Work,-Saw MiIl'�.8nd Edge Tools. N orthamotonEmerY Wheel <;0. Leeds,mass. 

© 1871 SCIENTIFIC AMERICAN, INC. 

TH E  BEST SAW GUMMER OUT, ONLY 
$15 ; Emery Grinders, at $25, $40, and $100 ; Diamond 

Turning Tooisil $15 ; Solid Emery wheels of all sizes i The 
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THE " Scientific American " is printed with 
CHAS. ENEU JOHNSON & CO.'S INK. Tenth and 

Lombard sts. Philadelphia. lind 59 Gold at. , New Yor!;: 
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