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FOR PRACTICAL MEN, 
--:0:--

My newJJevlsed and en!arged Catalogue of PRACTI· 
CAL ANu SCIENTI.'IC BOOKS-96 pages, 8vo.-wlll 
be sent, free of postage, to any one who will favor me 
with his address. 

HENRY CAREY BAIRD, 
I!'!DUSTRIAL PUBLISHER, 

406 WALNUT STREJi;T, Phnadelphla . 

CHAMPION SPRING MATTRESS-The 
latest and besl lmQrovement. Do ;rou want • 

healthy and comfortable bed ? Here II I.. The softe.t, 
easlestk chea

G
est, most popular, and durable Sfrlng Beo 
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pered steel aprings,s1) united tllat the pressure is equally 
dlstrlbut.d. Ea.ny moved or carried about the house. 
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'be useG on floor without bedstead. No under bed re
quired. Needs only half thickness of haIr mattress. The 
regular ,Ize double bed, 4 fl. 6 In. by 6 ft., conlalns 19'./ 
s teel upholstery springs and wel�h. only thirty 
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Send for pl.torlal circular. Retail price of double be� f�� w��l��
e
tl�rr:\
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��ri���Pig� ����!h�M';i:'"l�r��" Mmrs, 102 Cham· 

SHORT HAND 1 �O words por mIDute In 
• 4 weeks. Send stamp for 

Circular. J. A. GRAY. P. O. Box 4,847', N. Y. 

W
ANTED-AN HONEST MAN OR WO-
MAl-: in every town and county. To those out of work. or having leisure time, TWENTY·FIVE DOLLARS A WEEK and expenses .uaranteed. WEBSTER MANUFACTURING COMPANY, Ansonia, Conn. 

WOODWARD'S 
NATIONAL 

ARCHITECT 
1£xx) WORKING DBA WINGS. 

Plans, Details, 
Speclilcations & Estimates. 

TWELVE DOLLARS, post· 
paid. 

MO N V liTO N ' !ol  NA TIONAL
I
SIx Dol/a1's, post 

STA I R B U I LDER. paid. 
CARPENTER & JOINER_ Six polla1's, post MONOKTON'S NATIONAL � 

Framing and Roofi nll. paId. 

ORANGE JUDD &; CO .. 
Z4� Broadway, New York. 

P. BLAISDEILL '" 00., 

J
OSEF OESTERREICHER, VIENNA, has 
removed his Commission Agency for Machines 

from Academy St., No . 3, to his own warehouse , V1ctor· 
gaElse 22,  IV distr1ct .  Hi� large business facUities enable 
him to store and seU machinery of any kind on the most 
favorable terms . 

THE " PHILADELPHIA " 
HYDRA CLIC JA CK. 
P

ISTON guided from both ends; all working 
parts guarded from dust ; stngle or double pumps, 

CYl1nder� shafts, rocker arms, pistone, etc., entirely steel. ��: !� Cilfi�t�·N��I���lf.hla, ! PHILIP S. JUSTICE. 

A Set of 1 2  Steel Lathe Dogs, 
Fr

[!
m � t� : 1�,Ch: : : : : ·. : ·:. :·:. : : : : : : : : : : : : : : : : : : ·. : : : : : : ·.nr2 

Iron, from % to 2 Inch . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . $ 6 . 50  
" " " to 4 " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $15.00 1 �,et ?.rI��eri'1 Cl�¥,p.: : : : : : :  : : : : : : : : : : : : : : : : : : : : : : : : :Jl�:B8 Expanding Mandrels taking anything from � to 4 
inches, &c. 

Send to C. W. LE COUNT, South Norwalk, Conn., 
for CJrcular. 

T
HE HORTON LATHE CHUCK, from 4 
to 36 Inches , with the new Patent Jaw. Address 
THE E .  HORTON & SON CO .. Windsor Locks. Ct. 

G
LASS '

M
OULDS for Fruit Jars, Patent 

Lamps, Bottles etc . ,  made by H.BROOKE. 14 
years at White and Centre Streets, New York. The short· est .nd cheapest way order direct <>f Mould Maker. nf�J'I6'��:UL..I.R ATTli:NTION paid to MOULDS for 

'titntifit 
.A OHANOE TO SA VE MONEY. 

-0-
A MAGAZINE AND A NEWSPAPER. 

BOTH FOR LITTLB MOB:II THA.N TBB PRIOE OF ON�. 
THE NEW YORK TRIBUNE has completed 

arrangements with the principal magazInes and perlodl· 
cals of thl. country and Europe, by which It Is enabled 
to supply these publications, together with either edition 
of THE TRIBUNE, at a very marked reduction from the 
regular subscription prize.. The periodicals for which 
subscr1ptJons may be sent, at any time, to THE TRIB,[;NE 
are given below, with the regular price of each and the 
reduced price of Ihe combination with THE TRIBUNE :  

Publishers' With With 
regular Weekly Semi.W. 
price. Tribune. Tribune. 

Harper'. Magazine . . . . . . . . . . . . .  $4 00 $5 � $� !i8 
Harper1s Bazar . . . . . . . . . . . . . . . . . .  4 00 5 00 6 00 Hdrper'. Weekly . . . . . . . . . . . . . . .  4 00 5 6 75 Every Saturday . . . . . . . . . . . . . . . . .  5 00 5 ;l8 6 00 Scrl�ner's Monthly . . . . . . . . . . . . 4 00 � 25 5 �5 St . NIchola . . . . . . . . . . . . . . . . . . . . . . 3 00  . 7 00  The Nation . . . . . . . . . . . . . . . . . . . . . 5 00  6 00  9 50  Littell', Living A"e . . . . . . . . . . .  8 00  8 50 7 00 North American Revl.w . . . . . .  6 00 6 00  6 75 International Review . . . . . . . . .  5 00 5 75 5 2-Demorest's Monthly . . . . . . . . . . .  S CO 4 ;l5 7 �O Fortnightly Review . . . . . . . . . . . 6 00  6 50  6 00  �!\���.�:"!.���.�l.�: : : : : : : : : : : : : : : � !i8  � � 6 00  
The Eclectic . . . . . . . . . . . . . . . . . . . .  5 CO 6 00 � � ScIentifiC American . . . . . . . . . . . .  3 00 4 50 6 75 PODuiar Science Montbly . . . . . .  5 00  5 75 

00 New York Medical Journal . . .  4 00  5 00 � 00 Appleton'. Journal . .  . . . . . . . . . . .  4 00  5 00  
Phrenological .Tournal . .  . . . . . . . 3 00  4 00 5 � 
1';;;e�

c
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a
��it·thiy: : � � � gg 1 00  

New·York weeki!.' . . . . . . . . . . . . .  3 00  4 50 � �g 
r�:fter.Wl�:t��te3Wew;jp8per i � g ;l8 6 00 
Chimney- Corner . . . : . . . . . . . . . . . .  4 00 5 00 6 gg t�:ll�;: ��WkJgl',!j:!l'-\veFkiy �2� 1 gg g oo  
Pleasant Hours . . . . . . . . . . . . . . . . . 1 50 3 00 4 � 
�?J�ga .��

rlc.: : : : : : : : : : : : : : : :  H �  � � � 00 GOd)f'S Lady's Book . . . . . . . . . . .  8 00 4 25 � � 
L�rlY ����';;;;;:::::::::::::::: : :  :1� gg 1� gg 12 60 
��t::;-OOd;s· · M8Iiazfne: : : : : : : ·. � � g � A � 
The Edln burgh Review . . . . . . . . 4 00 5 CO 6 00 
London Il lustrated News . . . . . . 14 00 13 20 14 20 ���gg� . . ����.��� : : : : : : : : : : : : : : : :I� � 1� �g 1� � 

Milke your own selections from this 11st and remft 
either by money o'rder, draft, or regl8tered letter, direct· 
ly to THE TRIBUNE, and you will receive both magazine 
and nl���:fser. 

THlC TRIBUNE1 New�York. 

$20 per day. 1000 Agents wanted. Par
_ _ �lculau{ree._ A __ lI_.BLAIR & CO.,St .  Louls,Mo. 

MACHINERY s��%rd·r��ar�g;��pU(;"E 
, & co. 60 Vesey st .. New York. 

CATECHISM OF THE LOCOMOTIVE. 
With the first number in 1874, the RAILROAD GAZETTE 

will begin the publication of a Catech1 sm of the Con· 
structlon, Operation and Management of American Lo· 
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to obtain a general knowledge of tbe Locomotive . Thl. 
publication will be compleleil within .Ix  months . Sub· 
���I'M�I'i.�liXt
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JAMES LEFFEL &: CO., 
SPRINGFIELD, OUIO. or 10\1 LIBERTY ST.,N. Y. Cn'Y. 
� f'ASON'S PAT'T FRICTION CLUTCHES 1'-1- are maBufactured by Volney W. Mason & Co., PrOvidence, R. 1. Agents, L. B. BROOKS, 60 Cllff street, New Yorl{ : TAPLIN. RICE & CO . . Akron. Ohio. 

480 LONG COLUMNS of Splendid S1o-
�te8.1 Tales, Sketches, Poetry t Wit, Humor, Exposures 0,1 Humbugs, etc., etc. The cbeapest and b

X'Ur���
lng In the WOii18N'!fFHl'� fb"6.�1fI��A�I��N�\'I: 

T H E  

SO I S H C EI  RBO ORD 
A Yearly CompendIum of Sclentillc Progress and 

DI
'CltT��r':a��

a
�'l,� �c,::I�i::;, f�f8�f

2 .
50

, 
will be issued in January next. 

The volumes for 1872, 1873, 
now ready, 

THIS NEW AND 
splendid annual book 

presents in brief form the 
most Interesting Facts and 
DIscoveries 1n the vaMoue 
Arts and Sciences that have 
transpired during the orece· 
ding year of title, exhlbftlnl< 
in one VIew tne General Pro· 
f�����f ����t

��'!,� 
:
the fol-

1.-CHilMISTRY AND MET
ALLURGY. 

2.-MECHANICS AND EN· 
GINEERING 

8
.-

Jilfi
Cl�I8llir1>. 

LIGHT 
f.-TECHNOLOGY -Embra· 

clng New and U.eful In· 
ven tiona and D1scoverleB 

5._���t,lwY
to JJbE t<fl�i-

CULTURE. 
5.-AGRICULTURE. 
7.-RURAL AND HOUSE· 

HOLD ECONOMY. 
B.-MATERIA MEDICA, 

THERAPEUTIUS, HY
GIENE. 

V.-NATURAL HISTORY 
AND ZOOLOGY. 

10 & Il.-METEOROLOGY 
TERRESTRIAL PHYS· 
ICS, GEOGRAPHY 

12.-GEOLOGY AND MINERALUGY. 
IS.-ASTRONOMY _ 
14.-BlUGRAPHY, 
Inrtt'llr"��:s:�� �g�
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l��;;ee:;¥l�::e� 
hold, In every Library. 

600 pages, Octavo. RandsomelyBound. With Engrav-
t
n
r-ilt 'b";'i:i:;l"� all parta of Ihe conntry, on receIpt of 

the price. A liberal dlacount to the Irade and 10 .... n· 
vassere. For .ale at all the princIpal Bookfltoree. 

MUNN & CO., PUBLII!HER8, 
37' Park Row, l'Il ew York CIty". 

Tml 801EB7IFIO A..J£ERlOA.B will be sent one year 
d one copy 01 80lEJNOE REQ.ORD on receIpt of $5. 
SCIENCE RECORD FOR 181� and 1813 'now 

eady. Each 82.50. 

A .  S .  G;E A R , 
Sole Owner and Manufacturer of the GEAR VARIETY 

M�:J��I�.? Nn1f.I,tI��t!:.
e
����s�ll'::

n
��J,n

s
-

$175, '��nd'm�I:�a���I:��
nci'lactl1rer 

Wood and Iron Working 
M A O H I H D R Y  

Steam Enlrlne" & Mechanical Snpplles, 
56 TO 1i2 SUDBURY ST. ,  BOSTON, MASS. 

S
HINGLE AND BARREL MACHINERY.-

Improved Law's Patent Shingle and Heal!!ng Ma
chille simplest and be.1 In use . AISO,-Shlngle Heading 
and Stave Jointers, Stave Equalizers, .Heading Planers, 
Tume .. , &c. Addres. TREVOR & Co. Lockport, N. Y .  

1832 SCHENCK'S PATENT. 1871. 
WOODWORTH PLANERS 

And Be.Sawlng Machines, Wood and Iron Workln� M. 
chlnery, Engines, Boilers, etc. JOHN B. SCHEN CK'S 
SONS, Matteawan. N. Y. and 118 Liberty St., New York. $425 A MONTH! Horse and carrIage furn1sh�d. 

Expenses paid. H. D. SHAW, Alfred, Me. 

G E. ILLING WORTH, Neville St. Foun

• dry Leeds, England, makes a Specialty: of 

hIS to-Inch Lathes. All parts are mterchangeable, 
being made in dupl1cate, by patent machinery, tHus en· 
suring Accuracy and Excellence of Workmanship. 

or For prIce and Photo, write dIrect. 

OTIS' SAFETY HOISTING 
Machinery. 

NO. 348 BRolLV,fy 'f$�o�. CO .. 

NEW & IMPROVED PA.T'l'ERNS.-MA-
CHINISTS' TOOLS-aU elzes-al low prices. 

1<). GUULD. 97 t0 113N. J. R. R. Ave .. Newark, N .  J .  

U. 8, Plano Co., 8 1 0 Broadway. N .  Y. 
WORKING CLASS Male or Female, $3 0 

week, employment at 
����::�f���a�t�e

g
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return stamp, M .  YOUNG & CO . •  173 Greenwich St .. N.Y. 

p .� ·r E N ' r . COL D  R O L L E D 
S HAF TING . 

.L U ,-- la. .... � t.. UI::I. L L l i l �  l:I i l tlo .i L 1 U f',  " "'''' . .... v .... .l t,; ...,ll L  b ' LO I1 L e r  
Itrength, a finer ftnish,andls truer to gage,tllau allY other 
In use, render8 1t undoubtedly the mo8t economical. We 
are also the sole manufacturere of the C.,LEBIIATED COL
LINS PAT. COUPLUiG, and furntsh Pulleys, Bangers, etc., �!t��� �ost approved styles. 

J�4'ii'JI.;,tt��::��t,,'t.pll ' 
Try Itreel, 2d and 3d aveBues, Pittsburgh, Pa. 

190 S. Canal st. Clilcago. 
rY"Stocks of thla Sbaftlng In store and lor aale b1 

FULLER DANA & FITZ. Boston, Mass. 
�FE�lk1

C
M1i�}i��&�r::���e;WI��, N

. 
Y. 

SrI,]:1N('II ])1]" S For cutting bURl ness f J ' .J � � Ht.nclls,all size •. Also 
... :JJ.. ) complete OUTFITS for Clothing 
StenCilS and Key Checks, with which young men are 
making from $5 to $20 a day. Send for catalogue and 
samDles to S.M. SPENCER.117 Hanover St .• Boston. M •••. 

Niagara Steam Pump. 
CRAS. B, HARDICK, 

23 Adams st .. Brooklyn. N. Y. 
WHALEN TURBINE. No rlsl!:S to purchasor Paml'bltl1. "PD t fl'�e. A R"rq- WlJAt.BN. BfLl1ston 8ml.. N. Y.  

B OILER 
StatioDary and Portable Engfnes, Superior Balanced 

Slide Valve, all kind Bollers, Circular Sawmlll., Farm 
E'fJS::ss 

For Illu.trated Clrcular
'FWr�el�\:t,�

·, 
Waynesboro', Franklin Co., Pa. 

Persons 
:g:�: f��

e
pOC::r ���bjne8 

to BO cts. perbour. It lsa pleasure to 
rue one.�ay where you saw ',hls, 
and send for full descrlptfon to W. 
F. & J. BARNES, Rockford, Winne. 
bago Co. Ill. . 

1 3  
ORIGINAL SCHAEFFER & BUDENBERG, 

MBf<deburg, Germ�nYI Steam, Blast, Vacuum, and 
Hydraw. 

c
H1;8l��'.tl,���IC:dc..�US��:1

s
: Y., Sole Depot . 

A.ndrew's Patents. 
Noillelellllt Friction Grooved, 01' Geared Hol.t 
safit� lI�l!�: �e�����II�a��'event Accident, If 
Sm!�::B::!i� 

a
%1tf:&"lr:lI��:�k

. 
OIlCUlatlnlr En:r'\ne8, Donble and Slnlrle, t-Z 

tOO-Hora�power. 
Centrl1Wfal l'nmpII, tOO to 100,000 f.allon .. 

M:d, s"an.::: 9::M:ull!.�8I,I�:�rn�e�.���:� 
out lltjn1'Y. . 

All Lllrht,-Slm
r,
le. Durabl , and Economical. 

Send for \Jlrc���'li. ANDhl';WS & BRO. 
414 1"1 dter Btreel, New Tork. $3"5 A MONTH to Male o r  Female Agents . 

I NOVELTY Co., Biddeford. lIe .  

Machinery, 
Wood and Iren Working of every kind. Leather and 

Rubber Beltlng, Emery Wheels, BabbItt Metal, &c. 
GEO. PLACE ", CO., 121 ChamDers 81. N.Y. 

Cold Rolled Shafting. 
Ol��:���� ��:� ��r.:�il�,�:,

a
l���'s1�'J i���

e
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10 24ft. Also, Pat. Coupllu!l" and Self·olllng a!ljuslable 
Hangers, puUeys, etc. GEORGE PLACE & CO., 121 Chambers Street, New .ork. 

Sturtevant Blowers. 
Of every sIze ana desc8�g'knG�0�rt'bW �n

c'if.
nd. 

121 Chambe .. Street, New York. 

R
ICHARDSON, MERIAM .t co. 
Manufacturers Of the late.1 Improved Patent Dan

ela' Bnd Woodworth Plan1ng Ma.chines, Matchtng, Sash 
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other kInde of Wood·worklng Machinery. catalo

M
es. 

��:t�����!:�
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WOODB URY'S PATENT 
Planing and Matching 
and Molding Machines, Gray & Wood's Planers, Self·olllng 
Saw Ar��'l: �Mb�: woo

� Jl''rit
l
e�fy�t�:�t

e
u.·y. ; Send for Ctrcula.rs. , 67 Sudburv Atref'!t. Bost.on. 

C. �4��l:���;.��1�M�l w. L. CHASE & CO., 
93, 95, & 97 Liberty St., 

• New York_ 

1873 and 1874. Oatalogues Pree. 
Machlnl.ts', Blacks�llbS,' Model Makers', PatternMa

kera'. Organ ButlderB , P1aDo Makers', and Tools and 
Supplies for ali classes of Mechanics. 

A .  J. WILKINSON & CO., Booton, Mass. 

OF THE 

SCIENTIFIC AMERICAN. 
THE BEST MECHANICAL PAPER 

IN THE WORLD. 

TWENTY-NINTH YEAR. 

VOLUME XXX,-NEW SERIES, 
The publishers of the SCIENTIFIC AMERICAN b_g 

to announce that on the third day of January, 1874, 8 
newvo]un::.e commences. It w1l1 continue to be the aim 
of the publl.hers to render the contents of the coming 
year more attractive and useful than any of its prede· 
cessors . 

The SCIENTIFIC AMERICAN Is devoted to the Inter· 
ests of Popular SCience, the Mechanic Arts, -"{aDufae· 
tures , InventioDs ,Agriculture,Commerce, and the indus 
trial pursuits generally ; and It is valuable and tnstruc· 
tlve not only In the Workshop and Manufactory, but also 
In the Household ,  the LIbrary, and the Reading Room. 

TM best 1ifeehauical Paper in tIle W01'ld ! 
A year's numbers contain over 800 pages and several 

hundred engravings of new machines, useful and novel 
inventions, manufactnring establishments, tools, and 
processes. 

To the Heel!anw and Manufacturer ! 
xo person engaged In any of the mech.nlcal pursuits 

should think of doing without the SCIENTIFIO AMcrl
CAN. Every number contains from six to ten engravings 
of new machil1Qs and inventions WhICh cannot be found 
Ia any other publication . 

TERMS. 
One copy, one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .,.01 
One copy, stx months . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  1." 
One copy, four month . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 •• 
One copy of Scientific American for one ye8r,an� 

one copy of engraving. liMen of h'ogress" . . I •.• 
One copy of Scientific American for one year,and 

one copy of " Science Record " for 18'i4. . . . . . 5.01 
Remit by postal order, draft or express. 
The postage on Ihe Scientific AmerIcan I. Ilve cents 

per qnarter, payable at the office where received. can .. 
ada subscribers must remit, with subscription, 25 cents 
extra to pay postage . 

Address all letters and make all POBt Office orden and 
drafts payable to 

MURH '" 00., 
37 PARK ROW, NEW Y OBK 

© 1874 SCIENTIFIC AMERICAN, INC.



A df>erlUltm4nUl Ulfll be admllled ()I& 111" page al l1I4 rae. 01 

11.00 per liM for eacA 'Merllon. ]J)nqramnq. mall 
llead adf>erll8emtt'UI al lllt sa"" rau _ .'" 1>11 fIW<J8o 
flremenl. a. 1114 1e11ef'otJru •• 

�OYE'S MILL FURNISHING WORKS 
are the largest In the Unltt.d States. They make urr Millstones, -Port.able )lUls, @mut Machines, Packera, 111111 Picks, Water Wheels, Pulleys and Gearing, speCially adapted to liour mll��. 'l'�'irMi i,at�Y:"�UIJ'aIO. N. Y. 

HIGHEST PRE�IJ II M ( �I edal) Awarded and Indorsed by 
C"rtltlrate from the AJIIEHICA}( I N STI· 
. T l.'TE .s .. the best article In the market.'  

The "ASBESTOS ROOFING" Is a substantial and 
�����}:t�l:������l�n ����� oC::a��O�a

f��lfn ��Y�1��ri:1:�� �� 
is msu ufacturcc.l I n  rolls ready for use, and (�l\1l be cheaply 
tranlported .n(l ('aolly applied. 

ASB ESTOS ()E:tIE:ST. prepared re8d�' lor u:-;e.  Cun be t>8tilly applied with R 
t rowel , and wfll perlllllHcll tly �top all leaks all roofs. 

ASBEl'ITO!'! ROOF ('OATING. prepared ready tor UKe. Appllt"d with a brush, and forms 
an elastic waterproof cOYl'rfng, which will  restore and 
preserve old, decayed, and leaky roofs of all kinds. 

ASBESTO!'! n O I l,ER FELTIlSG, for covcring Hot-air una SteulU I'ipcs, HoBers, on 
�t1llSt etc. 

BOILER SCALE PREYENTIVE,AsUEST8S BOARD, SHEATH· 
ll?.;iiii 1����!:::-e��W�PJ�';,ee::'�1�1�1��1::n r:�'i,e

d 11"i:I:��: 
S1 !'IDE'iAlS�q!}iY�ItK' 
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TRY THE VICTOR DRILL CHUCK.-
Warranted to hold with a clas(> of the hand. TrI-

*�B"a8iu�G
vl:"J.�a

Adr..�!: llftj�e�o;�RJJ::. 
IIIANU

-
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P R A T T ' S  
A S T' R A L  

O I L . 
Safest and best Oil eyer made-burns In any lamp-for 
• ale everywhere . C HAS. PRATT & co. 

l':stabllshed 1770. 108 �'ulton street, N. Y. 

KIDDER'S P ASTILES-A Sure Relief for 
Asthma. STOWELL & CO. Cbarlestown. Mass. 

THE CHEMICAL H Y H ROSCOP E-A new , 
. beautiful .  and rt�l1&hle !oIcientiflc i nstrum ent,  to 

Nhow tbe humidity of �he air aud Jlrohable state of the 
weather bl the ehan g('M tn color of a <.'hemf<oallf: �re-
fry�d

R8�cbp�e�� .��hl:�d�:i;hl a����'
" CIlE� I AL 

KEE P YO.) It BOILERS CLEA�-

A N T I  LA M I NA 

SISCO 
Pat���I�!1E���R�o!T'iIP.:PS, Z,'irllt PrentiufWt at � e w  Orh.'SIlIf, (;tncinnatl, and New York. " .Me(lal of Speelal A llal'cl," American Iustltutc. 1872. 

Perfect satisfaction guaranteed. The cheape8t most durable. popular and successful Pump known, for 'Paper llakers, Tanners, Contrat:tors, Brick Makers, Distillers t'tc. Pumps wUn engine on frame. complete, at low tlgures,for Wrecking, Dredging, IrrIgating, etc , l11ustra. ted pampblettfrce. 1:00 referellCl'lf to parttes act ually using the Pump. 24 pages ot the strongcat'posHible testimony. Addre.. HEALD, SISCO & CO., Baldwlns\'lIIe. N .Y. 

WIBE BOPE. 
J O H N  A. R O E B L I N G ' I!! S O N S  

JlU"""UI"AOTUBBB8, TRENTON, N. J. fOR Inclined Planes,Standiru!- Ship Rieglng 
Brldge8. Ferrie •• StaY8.or Guye on 'berrlckJ & lJranee' Iller R6pes, Sash Cords of Copper and Iron. Llgbtnlng Conduct .. rs of Copper. Special attention given to bolsl.o Ing rope of all kinds for Mines and Elevators. Applyfor oI ... ular. glvlnJr price and other Information. liend for oamphlet on Transmission of Power bl" Wire Rope.. � lal'le etock COnBtantly on hand at New York Warehou8£. 

B U I L D E R S 
No. 117 Liberty street. 

Send for Catalogue. A.J . B ICK
NELL & C O . ,  �1Warren st., N .Y. 

D O U B L E  A C T I N G 
B UCKEl-PL UNGER St!���PS 

VALLEY MACHINE COMPANY, 
Easthampton, Mass. 

I
I 

. .  We a�k lIoth ing' 1 1 1 01'1' t h an t hat I lw pnhl i ( '  �hal 1  be madc acquainted 
with thl' Inll" ."  - 1."':(1',,,., ,-,."", P. 11. ,t, 1-' . .11. I,' O () T  ..... . ('£Ilu /l)!I /II' 01 ,Iuly. 
1 �i3, ]'<1:/1; :li. . 

�lcI8r8. P. H. � F. M .  I tno'I':';' Cata lo�tll '  i l f  .T u ly . 1 ';;;) ,  ",II ii'll  has rC'("cntly como into my 
hand8 ('ontains alOnl f '  mat t t'r to w h ic h  i l l  j l l stil-to to lIl y:.elf and my fri t'lHIs 1 I"hou hl gi\'e attention . 
I nccortlillgly give bl'low J.;x t ra l ' t:.-.  from t l w ·Catalo;.{llc r�'fcrrt'll t o '-": (pagt.·:o\ j8 and :W.) 

" Tria l  between Sturtevant Fan and Roots' B lower ,  at Boston , March  24 , 1 8 7 3 .  
Report o f  Prof. 1'. "-. BACO'S. 

BOS1'OS. �larch 2;), 11o}i�. 
'f)w result of the test made 1 1)'  JIlt..' to at4c t'l'ta i n tI ll' puw'-'}' rl.'ll U in'd to drive the HOOTS' B LOWER 

nt the works of tile �allc.l B hu;t Company. at �f}uth Bo:-:toll. Y l'�t cl'(lay. resu lted as follows : -
To maintain a prc!O)8urc o f  l I i w  . .'tl'cn i n che:-: o f  water i l l  tlH.' h la:;t-pipe requi rcc.l livc anu fourteen 

onc·llUlld.rcdtb8 .(�,14) horln' I'0Wl'l". 
In proceeding to makl' a comparati Vt! \l'�[ of tile 8'l'VRTEVANT BLOWER. We fou n d  that :M r. 

Stl1rtevant�8 pulley 011 · th(! maiu ehat't ur'I'd to drh'(! hi� B loWl'r had been l'cmo\"l·d. l'l'udcring it 
imponiblc to make the test. But fortunately, on the �Otl J .  I had made hy h i H  OrUl'l' , and il l  his and 
his engineer's pl't'Hen�c� a careful nnd to lUI,.' l' l It irely �atisfactory tl�t1t of his B lowl·r . under the same 
pressure i n  the b lailit-p ipc. whil'h rC�l1 l tl'd : 18 follows : - To maintain a prt'ssurc of l IhH'h'CIl itH'ht.·tJ 
,,1' water in the h last-pipe roqllin'u t,' .. (1",1 J" l'tll-mw 1"",d'·" ,Ulls ( 1 0 . -1. 1 ) Iw,'s,' )>0,," " '. 

R(·spcrtfll l l y .  }o'. 'V. BACON, Con .llltin� Engin(·(·r. 
lOt) ( i)NWtt'J'cial Sit'eel," 

. ,  Above we giVl' the "* "* "* '" report of Prof. Ii'. 'V. BACON. i l l  rc�'crenc(' to It trial 
betwct.'u th(! Sturtevant Fan and our Blower, m ade at the work'" of the 'J' i l�hman band B l ast Com
pany. 1l0Mtou, Mardl 24-. 18j3. rl'he objt'ct of till' trial wal:' to makt! a comparative h·�t betwee�l the 
F'an and Ulower ill refercncc to the power rellllired to fU l'nish tilt! blm.t for the rJ' i lgllm:l1l 8arlll 
Blast Machiuc, the prc�)oIure per squarc i twh and aperture of tlischarge hl'ing t lw ,ijame ill uoth em.eoS. 
" iz . ,  ni net(�en inchcs of watt.'r nUll area of apcrture thirtel'n :lntl a hal t' i u("hes. ! 

It is perhaps, prop<" r that we should Atate that till' B lower of our make \lst.'tl at thiJol trial was 
one of ordinary cou-",truction. auel was not titteu u p  w ith any l'l,fe rcnce whnt<.'\'cr to a trial of thiH 
kind. 'Ve had nothing to .10 with starti ng or spel�ding tht' Blower. o r  with any of the arran g(�' 
IlH'nts. which ('ould han! l lclm changccl very materially to our RtlvlLlltagc : whil(!. 011 the other haml .  
Jt,l r.  Sturt<"vant hacl ample time t o  complete hi� :ll'rangt'ments. Ill' ('hanged his Blower s('v('ral 
times. making pri\'at(� tl!lSts b<,'forl' Wl' arrived . rrhe refCou lt .  u n tler the circumstnlwcs. we cOIlHider. 
il't highly creditable to ou r B lowc..·r. as it  madl' le�A than half thc d raught 011 thc motive power that 
was required to d rive the Fan, llIHl fu l ly d�mon�trated the corrt"ctncR8 of the trials made at o u r  
workl'\, November 2 s ,  1871� a n d  � ar('h 2 a .  1 8j2, �i\'('l1 on pag(>s 32-35, IUld made under exactly the I 
Rame circumstance.. P. II. 8; }o'. M.  ItOOTS." . 

'i'D tBIA4< a ��\U' IJJmI@ 
In answer to the above I do not deem It nece •• ary to ref�r In detail to tho various miRrepre- I 

sentation., but would .imply publish the following I,·tter from M r .  BACO:'!, thus showing till' 
ABSURDITY and FALSITY of the statements therr. given.  and admit that the reputed trial referrc.·d 
to " fu l ly d emon.trates the CORREC1'NESS" ( t) of the trllll. made at their works. November 28th • 
lSi!. and March 23d. 1872. to whi('h trilli. I haw not thought it worth while to refer hefore. 
believi n g  it  to I", beneath the dignity of honest competition to reply to reports of such a fllreil'al 
Ilature, as any sane m<"!chnnic know� th:1t the MessrK. Roots nor any one e18� have a machine that 
will give over tlSt PER CENT. 01-' USEFt.:r. EFFECT� an d  further. that no machine can run under the 
Marne conditions 3!,;87 revolutions p(·r minute with the 8Al\olE };Xl'ENDITtJRE OF POWER as rcqu i r� .. d 
to driv(>- it 34j2 r(�\'olutions� as they report th(' Sturtevant Blower to havt' done. I urn willing that 
t l l " Re "'ports .bollld stun(\ or fall upon th"ir merits . for certainly no showing up of mine " ou l d  
rev",,1 HREATER ABSURDITIES IN MECHANICS. 

I ... etter of Prof. F. 'V. BACON. 
BOSTo:s- . No\, . 7. 1R n .  

)11'.  B .  F. STURTEYANT,  Boston , Mass.  

Dear Sir : Referring to the pl':ivate experimental tests of Blowers 

made on the 20th of March , 1873,  at the Sand Blast Company's 

'Yorks , at South Boston , Mass . ,  at which the power required to 

drive the Stnrtevant Blower was indicated 10 .41  horse power, 

I beg to say that the same was i ncorrect ; I emmot 

state accumtely how tal', but be l ieve to the exte nt of about 

one-half ; it being i ncreased by other machinery being in 

operation , (of which I had no knowledge at the time , )  driven hy 

the engme during the test , wh.ich wns during subsequent tests 

thrown off'. 
The error u'us caused by a d�ffereltcc of .'!pecd on a .So. 8 Dryer 

(c011l1JOsed of lL l\'o . 8 Blower and Hellta combined) t Itr III/me bem g /'lin 
(rom 880 ret'olutiolls on tIle Roots' test to 1200 on tlte Sfllrtet'wtt test, 

the Dryer requil'ing much more power running at thc increased !:1peed . 

It is but just to say that this is confirmed by a subsequent test of 

the Sturtevant Blower which shows hut 6 . 66 horse power with a 

watcr pressure of 1 !.I inches , the standard pressurc for al l the tcsts . 

F. 'Y. llACO�, Consulti1lg Engilleer. 

Referring to tl", la.t c1auK(' ,)( M r .  Bacou'N letter. 1 would simply bay t l l"t  the te.t thef(' 
rpf,'rrNI to was made with a tl itrl,rl ' t l t  Blowl'T.  : I JH1 1 1 1 1th'r liomcwhat cll frcrt' l l l  l ' i rculU�talH:l't' t h a n  
t h t !  Olll' of lfur('h :,!nlh 

B .  F .  STU RTEVA N T .  

American Saw Co. 
NO. 1 F R R R Y  ST.,  NEW \'OIt K .  

Movable-Toothed Circular Saws. 
Eccentric Geared Power Presses. 

. 'COiiENRY-HALi; & c-i;:':�o i 'ortlilii'dt �i·.�-"�--:-ciiY. THE PULSOMETER. 
The Rlmplest, moot durable and ellectlve �TKA:M P("�IP 1l0W in use. Will pump gntty 

�� ��r��� it�����i]�e�t 
o'it�a:fO�rlJ�:�ry 

to 
B r a u c ," U e p o t H : 

11 "I.?emberton Squn.r('. HOl'toll,  Ma�". 132, ?tiu,rkN St . •  Phf ladt'] I)lIh- ]'a �tf Wells Street,  ��hfe8f:�). 1 ] ] . ' . 
South \VeRterll } .. XpOSJtlOJ l �  :\ e w  Orleo ns 
81 1 & 813 :-; orth �('con<l �t .. S t .  Loul •• �I o·. 

RAN SOM 8YPHON UON DEN 8EH perlecti and Duttnta1na vacuum on Steam Eng11les at cost of one per cent its valse. and bv its use Vacuum Pails are run ,!,lth fuil vacuum without Air Pumn. Please mil .. t !�; �3:t:.�:�y'S onke, .i:Jl11falo , N. Y. C1rtulars St'ut  to 

Tlir Tfv :JTE C OMPANY 
Emery Wlleels �<: �A�J�llE .� EmeryGrinders 
�r�����mmG '��J:::; p-�·M�N��E La.rA. 

STEAM BOILER AND PIPE 

COVERIITG 
Saves tel! to twenty per cent. CHALMERS SPE�CE CO .. foot E. 9th St .. N. Y. : 1:)(),2 }(. �Dd ;>1 .. 1:'1 .  LOUis.  M o .  

N. Y. Safety Steam Power Co. , 
30 CORTLA lSUT STREET, 

1'1 E 'V Y () It K -0-
Supertor STEAM .ENGINES A�U BOILER8, b} �ecial mach i n e ry tl nd dUJ))1· 

�l��!��nt l:::'\;' M��i��(t� �7If��ffi�: hie to dcrangemru"":: , 'fhelr CollBIXED ENGINE AND !JOI LER 11:' peculiarly adapted to all purpoRCs r<.'quiriug small power. Mort' than 41..:0 eIlg-jIltS, from 2 to 100 horse ))Ower, t n  usc. Send for nhu;trntf�d circular. 
IRON STEA ltiSHIP B UIl�DERI':I. 

NEA.FIE &- LEVY, 
PENN WORKS, MAR'�I��<iI��iJloOJI':It:1Itl��::UJJ,U. 

PHILADELPH IA PA. ' 
----t· LUBlUCA. TOBS. 

DREYFUS' transparent SeU..act
Ing Oilers. fer all sorts of MachInery 

. 

. '  and Shafting, are reliable In all seasons, l��g lv' iiMln.foiih'}o�Ft�if;te��; 
? now adopted by over 150 H. H. In the U. S.,  

� .  ��� �lIl�ugr1)1!F?�:,��,���ri��1!t�:i�', N.Y. 

PORTLAND CEMENT, 
From t h e  best Lon���t!�n�h��ii���'CJr3s��I�?f. A Practical Treatise on Cement furnished for t5 cent. 

SUPBB-JlBA. TBBR 
Save fuel. and sup�� D RY steam. �;aslly altacnea to 
any boiler. Nl:Y W

' lsUli��fisr.:,
n§��'fork. 

'D...rometers For testing OvenB. Boller 
.. � • fluel, Blast furnaces, 
Super-Heated Bteam. 011 Stills. &c. 

AddresB H E l> ln" W. BULKLF:Y, 
98 Liberty St., New York. 

HOUSTON'S- PATENT 
TURBINE WATER WHEEL. 

Slmp'PMt, Stron"eltt_ Clteapest. ncst. 
In the test at Holyoke, ln 

1�72. the Houston gliye the 
hlabclft perC(·llfllge evpr 
IIho·",n til l:!. rcl1 u u h.'  tcst d.ud 
the Ithrh("Mt u,-cr OKe 1·('
'1UIt .. ever obtained. In practical UtW it is I','erywherl! 
dCD1011�tral tll� its superi or
Ity over all othl'rs.  Emcr· 
son'H fun rcport fUrnlslll'd on 
:lnpltcBti oll . Send for CIreu
Illr. 

�lERRILL & H O lTSTON 
IRO)< WOHKS, 

BI)lolt,  Wl,conoln. 
IRON . PLA.NBBS, 
E�GI�E LATH�:S. nUILI,!>. & e .  Sen,l fo. Prio. List. 

lS EW HA VElS ilIA lS U Jo'A C T lm I N O  co . •  
N" c w  Jln ven, (jun 11 ,  

STAT I ONARY \ND PORl' � RL E  STEA)! ENGI NES. 
Babcock &: Wilcox Pa.tent Safety Boilers, 

L E F F E L ' S  DOU B L E  TUR B I N E  W A T E R  W H E E L . 
SHAFrING. PI/LLU8, J/A!\filRS AND GEARING., 

P O O L E  &; H U N T ,  B A L T I M O R E .  

FnDl� hllY ing" :\r,\('ld l1 i >t�' � I lppl i('� and 
new and 5Iecond hund lJl8<.' h i n t·ry }o'on :-; .\ 1.":, will tlnd 

a HEADY M A l{KKI' I �  C A :-; AIJA. A llllrcss 
DO� ALJ) C .  HWOUT & C O  .. 

Engineerl:l and llachtncrr Broke-rs, Toro n t o ,  O u t .  --- - --_ .  -------- _ . .  tat TilE BEST HOl. I D  E)lEHY 
WHEI!;LS and patellt Grlllll i l lg �Ia· 

--
. 

����ic��� TI�::���tli;��;:\��o��.\�li� 
Woonsoek(·t, I � .  I .  - pr };YERY "'HEEL AND KYEH\' .' !lIACll I N E  W A lmA�TED. 

NEW Y='--ORK-STEAM ElfGtNE CO� 
l\I A N ITFACT L: ltEIl to;  O F  

Macbimists' Tools 
OF A L L DEselU PT IOXS, 

98 Chambers St. , NEW YORK. 

EXTRA HEAVY AND IJlPROVED. 
LUCIUS W. POND, MANUFACTURER 

Worcester, :Mass. 
Wareroom., 98 Llbert�����i,��1!;��rk..iirent. 

THE " Scientific American " is printed ,,1$111. 
CHAS. E !'n:r JOHSSON & CO.'. I N K .  Tenth ••• 

Lomhard Bta. l>hUo.dclphla , t.nfl 59 Go}fl  �t.,  New York. 
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