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tisementsmust be received at pub li caiion office asear ly ESWLISHED ISH. A. S. CAM ER 0 N' S �_��1!....�ing toappearinnextissue. JOSEPH C. TODD, 
Here is a Hand Drill which (Formerly ot Todd & Raffe'1l?

' ENGINEEuand MACHIN-
is more perfect thlW any J;�Chi��� Sre��PE;gY��'s. B�fi�i-s?:tc�m

A�o
d
A::�rf�� 

other in this market. It has l f�: ���i�c�tf��r1u�fs�):��c��:t)��:a:A
t
��tf��t!�1;; 

an adjustable chuck, which I :!!J��?;e�f .fl£r�\!�ery. tiend for descriptive circular 
will hold any size drill from 
1-100 to 1-8 of an inch. The 

J. C. TODD, 
10 Barclay St .. New York, Or Paterson, N. J. 

Jawsaremade of Steel, the FOR SALE-A 25-HORSE POWE R HA R R I S O N  
!;toek of Malleable Iron, and ���w'6��I�t.�'Eo�kd';;�t. BINNS, Iron Founder, 
the Head of Rosewood. 

Sent 
;....ffI/"G,..II'Welght. one pound. 

by mall, Includinll' six drill 
points, to any part of the 
United States, on receipt of 
$1.25, postage prepaid. For 
sale at most Hardware 
Stores at the Bame price. 

Millers Falls Co., 
74 Chambers St" 

NEW YORK. 

C"C' ARDIOLA'S 
COFFEE &, SUGAR MACHINERY 
Coffee, Malt. Corn, Cocoa, and Graln­

Dryln� Machine. Cofree-Hulllnl!." and 
POlishing Machhle... C'offee-Wa"hlng 
Machine. Helix Sugar Evaporator. 
Mc�srM. C. ADOLI'HE LOW & CO., 42 Cedar 

Street, MeH�rs. 1lI UNOZ & EI"\I'ltIEI,LA, 52 Pine 
Street, New York, are Mr. Guardiola's Agents. and they 
will give prompt attention to all orders tor any of the 
above machines. 

Mill Stones and Corn Mills. 
We make BurrMIllBtones, Portable Mills. Smut Mu, 

chines, Packers, .MIll Pleks, Water Wheel., Pulleys, and 
Gearing, speciauy a<iaptea to Flour Mills. Send for 

I catalogue. 
J. T. NO YE & SO�, Rnffalo, N. Y. 

.-.------��. --------- ' -- ---,·---·---- 1 
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NOll·COllBUSTlBLE STEAM. BOILER A.ND PIPE 

COVERING 
WITH "AIR SPACE" IMPROVEMENT. 8ave;'��'k:o��rs��n� .. -i.�M;l'l.�Th

S
s���ti;;ur�·MO. 

b Niagara 
-"rr Steam Pump Works. 

ESTABLISHED 1826. 

CHARLES B. HARDICK, 
. 

' 
No.2 3 AdaD18 Street. 

BROOKLYN, N. Y. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
t. B. FRillLII, T. PIII'I. I . •. 1LLEI, PIII't. 

I, ), PIERCE. SC'J, 

; H OME-MADE TELESCOPES.-D i r ee-
I tions for their constructlOll, with engravings show­
: ing the proper arrangement of lenses and tubes .. By 

[ESTABLISHED 1846.] 

Munn & GO'.8 Patent Otfices. 
The Oldest AlI"ency for Molicitin II" Patents in the 

United S t ates. 

THlKl'Y YEARS' EXPERIENCE.: 

I'rof. Van Der \\" eydc. Price, 10 cents. ::;CIENTlFIC 
AMERICAN ::;UPPLEMEN'l' No. 1. 

GUILD & GARRISON, 
34 to 44 First St., 

Wllllamsburgb, N, Y., 
Manufacturers ot 

STEAK PUMPS 
for all purposes. 

A�:c::�ui�':n!'�'::X8, 
Air Uompre8�ors. 

MEN OF PROGRESS. 
Persons desirlngtosecure a copy o f  this magnificent 

MORE PATENTS have been secured through this ' ���:;�vlng can do so at the following greatly reduced 

agency, at bome and abroad, than through any other in I Engraving, single copie� ....... . ................ t5 00 
the world. I Engraving and 8CIBNTIFIC AMEUIf' AX 1 one 

They employ as their Rssistants a corpsofth�mostex- Enl��ng:'wiii� S{,Ij.:�TiFic 'A-M'j.;ii.icAX 'fin:<i 
7 

{Kl perienced men as examiners, specification wrIters, and' SUPPLEMENT. one year ............ ... ,.. 10 00 
draugbtsmen. that can be found, many of whom have This large, rare and splendid STEEL-PLATE E:\"GRAV-
been selected from the ranks of the Patent Office. ISG. entitled u :Men of Progrf"S8, ,. is one of the tln��st 

PATENT 

"SPECIAL" Steam Pump 
Is the Standard of Excellence at home and abroad. 

A. S. CAMERON, 
Works, Foot of East 23d St. 

NEW YORK CITY. 

$ 3 prlf�!�Jl�v�IOper.Rr��J 
to any press. Lar�er sizes for large work. 
�::n�m;; ll�i:;:ltl��f;ga�:hc��:.%:s� 
ment for old or youDg. Or it can be made 
1TWnf'U makino business anywhere. Send 

l\-od�g�ffi'Jbl3c. stampl-I for large catalogue to � KELl'iEY & VII., Manufacturers, 
.JIt�riden, Conn. 

1872, 1873, 1874. 1875, 1876, 
SCIENCE RECORD. 
tr!!�� �li���:e�h��e :E�
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Persons desiring a condensed history of t�e most inter­
esting Facts and Di8coveries in the Arts, Sciences, and 
Inventions, for the years from 1872 to 1876, will find them 
recorded in the five volumes 01 the SCIENCE RECORD, 
now o1Iered at half the original price. 
u!::,7n �lh�:�������\��g���::���e ��S��l

e
Y:I?;; 

j:��!r�nlh��:��i:aly��c��:r; ��tec���d �����j��� 
prepared expressly for these Annuals. Among the subjects, the following are the most note­
worthy. exhibiting in a condensed fonn a general llC--­
count of the Progress of the World: 

CHEMlS'l'RY AND METALLURGY, 
�l;�;(�ih��i�t.�Ifd'if.I�'N������b�D, 
TECHNOLOGY, THE U8E�'UJ, AR'I'R. 
BOTANY AND HOHTICUr:rUHE, 
AGHICULTUHE. 
HURAI. AND HOU"EHOLD ECONOMY. 
�.N'iHii1. �W!Ngih7.r�£;�¥?i[1Wi: HYGIENE, 
METEOROLOGY, TERHE�TRIAL PHYSICS, 
8�grlia�BlND MINERALOGY, 
Al<TRONOMY, 
BIOGHAPHY AND NECROLOGY. 
Each yearlY volume contains about 600 octavo pages, 

includin,c;t a ·lar�e number of handsome engravings. 
They are bound ln Rubstantial and handsome bindings, 
and will be mailed on receipt of $1.25 each, or t6 for the set of tlve volumeR. 

They were puhlished and heretofore sold at $2.50 each, 
or no for the set. 
fr��\A7J� rl��!ti;i��:i��d� r8����b��l��ihiif\�e YJ�Ye 
of the volume covers the events and discoverieR of the 
previou,!o\ year. �ent by mail on receipt of price. Address 

1IIUNN & Wplr.in����n:w York city. 

l'lIXTY THOUSA N D Inventors haveavalled them- ��,:;o��:r ��\��':JCt����:"t�n!e'�'Or:r�f aty,� rif�N�'! 
selves of MUnn & Co.'s services in examining their In- rg�u���::,f

l;hl�l�N��':f::e�tr��ft:�nn,{, jl!'t';,��eg��� I Thefactthat thl� ehaftln,'l' has 75 per cent. Il'reater 
ventioDs and procuring their patents. at \.fsshtngton. The grouping i8 spirited and artistie0 l �trcn�th. a ttner finIsh, and HI truer to ,:range, than �ny 

MUNN & CO .• in connection with the publicatton of AmOI�gtbe per�nB represented are the following emi- \����le
n�:�;'[����r:���t?&�����:� ��Ct�O�F.�o:;;:�i� 

the SCIENTIFIC AMERICAN, continue to examine in- Dent Inventors . 
. • COLLINS'PAT. COUPLIXG . and furnish Pulleys, Hangers, 

ventions, confer with Inventors, prepare drawlngM, spe.. S. F. B. MORS� .... .. .. , . . .. . . . . . . • . . .  ElectrIc '1 elegrn.p�. etc ... i)f �he most approved styleR. ,.,Price 1is� mailed on 
clficattons, and assignments. attend to filing applications iJ;.'6¥S Jlli�:a*W��Il:: . : :  ::L.iiil.i ioriITeii';iai-��g,!;:,�: ap

Pheatl'l'{\.t�treet, 2d and 3;!2��,;',,�J���it���
N
�:pa. In the Patent OIIIce, paying the Government tees, and W II .LIAM T. G .  MORTON ................. : .. ,C�Ioroform. 100 S. Ca.",,1 St.reet, Ch icago, III" and Milwaukie, Wis. 

watch each case, step by step, while pendingbeforethe : �tll�!�sC8�6jjYE.AR: :'. ::::'.: :ltev
.
oI1���?e'''''�:�%�: IW" :,;to�!\JI;Unr ji1":��lJo'�'i'i!¥e
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examiner. Thisls done through theIr branch office, cor- i FREDERICK E. SICKELS •. . . . . . . . . . . . . . . .  Ste .. m Cu�Otr. GEO. PLACE & co. 121 Chambers St .• N. Y. 
ner F and 7th Sts., Washington. They also prepare and HENRY BURDEN .................. Horse �hoe -'lachine. 
file caveats, procure design patents, trade marks, and re- i��t�l:a<j,S,Nmui'-::::::.:·. ::: ..

.
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Issues, attend to rejected cases (prepared by the Inventor JOSEPH SAXTON ........... , ........ Watch .\Iachinery. 
or other attorneys) procure copyrights attend to Inter- PETER COOPER ....... ........ lrnn-RolhDl! �achlnery. 
1erences, give written opinions on mn.t�erB of Infringe- i�lrl: fE�fJG8::::::::�I��:.�����ci��� �1a.�r��::: 
ment, furnish copies 01 patents, and, in fact, attend to RICHARD M. HuE . . ... ........... Fast Printing Presses. 
every branch ot patent business, both In this and In for- The picture, which Is tllr" jeet 1o1w am! two jut high, 
eign countries. ���s 

o�n
t��d�[A�� :�g la,;.���?leIt

0
���c�n���.;�3 g�O[::; 

EAGLE FOOT LATHE S, 

Ii! 
Improvement In style. Reduction In 
riceM J\ pril 20th. Small Engine Lathe 

�lide He�t8, Tools. etc. A

. 

Iso l"'croll an� 
Circular �aw Attachments, Hand Plan­
ers, etc. l"'end for Catalogue of outfits 
for AmateurM or Artis8.lli3. 

WM. L. CHASE & CO .. 
95 & 97 Libertv St., New York. A sooclal notice Is made In the SCIENTIFIC AMER, celebrated '!.m" SA UTAI" . J:rom a large palntln� by 

leAN of all inventions patented through this agency, S{,H{TS�F.LE. and all the portraIts were taken from lIfe .. ... Put up in stiff rolled paper cases, and sent by mall, S GUITERMAN EXPORT AND COM with the name and residence of the patentee. Patents postage free, to ull parts of the country. 'l'he Engrnv- ' � " , -
are often sold, in part or whole, to persons attracted to tng fonnerly sold for $9. Address L6���ri. Mw��a'¥or�o

o��e�aG�{i��i;n�r�ri!\!��i� the Invention by such notice. M U N N lit. CO., Broadway. Best 0 f attention t 0 Introduce Merchandise, 
Patents obtalned lnCanada,England, France, Belglutn, 3" Park Itow New York city. Patents, etc., in any part of Europe 

Germany. Russia. Prussia. Sualn, Portuga� the British 
Colomes, and all other countries where patents are P te s For showing heat of 
granted at prices greatly reduced from former rates. yrome r ,  Ovens, Hot Blast Pipes, 
Send fo� uamuhlet uertalnlng specially to torelgn pat- , Boller FIiW�� P�:Hn'-8¥:�i��ms.��\����f��'i�r er, 
ents, which states the cost, time granted, and the re- If9 Broadway, );ew York. 
quirements for each country. . - - --�- - - -------

Copie!! of Patent8. ROTAHY WATER AND YACHT ENGINES. AXD 
Fifty Dollar Back-Geared Foot Lathe�. �end for circu-

Persons desiring' any patent issued from 1836 to Novem.. lars. PO�'l' & CO .• Cin.cinnati, Ohio. 
ber26, 1llG7, can be supplied with Official copies at rea- : ------

aonable cost, the price <lependlng upon the extent of 'r 
drawings and length of spcclJicatlons. 

Any patent Issued since November 27, 1867, at which. 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this of­
lice ,1. 

THE BEST 
AND MOST ECONOMICAL 

Boiler Feeder 
IS 

FRIEDMANN'S INJECTOR, 
)IANUF ACTURED BY 

NATHAN & DREYFUS, New York. 
100 Liberty St. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS, MANUFACTURED BY BURlEICHRoCKORlll CO 
SEND FOR PAMPHLET fiTCHBURG NlASS. 

�'" Best Tempered Cast Steel. 
'EA'LIl Retaill'rice, 9 Cents per lb. 

, WARRAN'£ED. IT Send for Circular . 

Fisher& Norris. T renton , N. J. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new Illustrated catalogue. 
Lathes, Planers, Drills, &0. 

NEW HAVEN MANUF AC'I'URING CO •• 

Ne_ Haven, Conn • 

P.BLAISDELL � CO., 
Worcester, Mass., 

Manufacturers ot the Blaisdell Patent Upright Drills 
and other first-class Machinists' '1'ools. 

H. _n���R�_, _C_ i�ci�nat
_
i

_,_O
_. ___ _ 

. 
The H 0 A 0 LEY 

PORTABLE STEAM ENG. NE . 
IIITHAUTOMAT.CAL CUT-OFF REGULATOR 

AND B �lA'('£O VA,VE 
THE BEST ,.� MOST ECONOMICAL ENGINE MADE 

SEN£) FOR C/R CULAR, 
Th.J.C.HOADLEYCO. LAWRENCE. MASS. 

STATE WHEPE yOU SAN TH I':, _ 

Ii!.> 5 Outfit free. R .. lar;r !<uarnnteed. "'rite at once to 
t:;I EMPIRE NOVEl"l'Y CO., 300 Broadway, New York. 

FOO'l' POWER TENONING MACHINES FOR SALE 
By S. C, HILLS, 78 Chambers St., New York. 

OF TIIJI: 

SOIENTIFIO AMERIOAN 

THE MOST 

For 1877, 
POPULAR SCIENTIFIC 

THE WORLD. 

PA.PER IN 

THIRTY-SECOND YEAR. 

VOLUME XXXVI.-NEW SERIES. 

The pllblish�rs of thc SCIENTIFIC AMERICAN beg 
to announce that on the sixth day of January, 1877, a 
new volume ,vat' commenced. It will continue to be the 
aim of the publi8hcrs to rendcr the contents of the 
new volume morc attractive and U8eful than any of its 
urcdecC's80rs. 

To the Mer//{wir, and Mnll1Ifacturer. 
No pel80n eng-aged in any of the mechanical pnrsuits 

should think of doing without the SCIENTIFIC AMEIUCAN. 

Every number contains from six to ten cngravingJ'l. of 
new machines nnd invcntions which cannot be found in 
..ny othcr public .. tion. 

TERMS OF SUBSCRIPTION. 

One copy of the SCIENTIFIC AMERICAN will be sent 
for one year, 52 nllmbers, POSTAGE PREPAID, to any 
subscriber in the United States or Canada, on receipt of 
thru dol lars and twenty cerUs by the lluhli8her". 

One extra fXJ]Jy of the SC1E"TIFIC All ERIC AN will be 
supplied gratis for every dub of jive subscribers at $3.20 
each; or six copics for $16.50 without extra copy, 
Postage free. 
Tile Scientific Anl0rlcan Supplelllent. 

A weckly paper, uniform in size with thc SCIENTIFIC 

AMERICAN. but a di_tinct publication. It contains work­
ing dra,vingii of engineering works, and elaborate trea­
tiBeR on every branch of Science and Mechanics, by 
eminent writcrs, at homc and a broad. An illustrated 
cover protects the handsomely printed sheets. Price, 
$5.00 pcr annum. Single copies 10 cents. A copy of the claims of any patent Issued since IG38 

will be furnished for $1. , Address JOHN A. ROEBl,ING'S SONS, Manufactu- Send Cor Circular. One copy of the SCIENTIFIC AMERICAN �nd one copy of 
the SCIENTIFIC A.,"ERICAN SUPPLEMENT wlll be 8ent for When ordering copies, please to remit for tbe same al'll : rers. Trenton, N. J., or 117 Lib�rty :-;trect. "New .Yilrk. 

above and state name of patentee. title of invention: ,V heels l�nd ltope for conve YIng power long dlstances. . , I Send for Clrcular. 
and date of patent. _ ________ _____ �

-- . ____ 
. _ 

A pamphlet, containing full directions for obtaining PERFECT United States patents, sent free. A handsomely 
bound Reference Book, gilt edges, contains 140 pages NEWSPAPER FILE and many engravings and tables important to eVBry pat­
entee and mec�anic, and Is a useful handbook of refer­
ence for everybody. PrIce 25 cents, mailed tree. 

Address 
lIUlflIJ 6; CO., 

A L U MIN I U M _ ITS CHARACTER I on� year, postage prcpaid, to �ny subscriber in the 
Weight, Indu.trial Uses Alloys, Method otManufacture ' Umtcd States or Canada, on receJpt of se en Dollars by 
and Cost in Market. A vuluable paper. SCIENTIFIC the publishcrs. 
t:at�iIib\� tJ;[�·k��t'!l'ge!",jdl.J!�;: 10 cents. To be The safcst way to remit is by Postal-Order, Draft, or 

.. _. _______________________ . Express. :Money carefully placed in.ide of envelopes, 
securely sealed, and carefully addressed, seldom goes 
astray; but it is at the sender's risk. Addre88 aU letters 
and makc all orders, drafts, etc., payable to 

MUNN&CO .. 
3' PARK ROW , NEW YORK. Publishers SCIENTIFIC AMERICAN, 

3" Park Row, N. Y. 

BRANCH OFFICE-COrner ot F and 7th Streets, 
Washington, D. C, 

Small Tools m: all kInds ; also GEAR WHEF:LB. parts 
11rTTNN & CO of MODELS, and materials of all kind.. CIUIUng. of THE "Scientific American" is _printed with CHAS • 

.III. u ., Smut! r,uthes. EnlrtnesJ...SlIde Rest •. etc. Catalogues tree. ENEU JOHNSON & CO. 'S INK . Tenth and Lom· 
Publishers BCIENTIl'IC .AMERICAN. GOODNOW & WIGHTMAN. 23 Cornhlll. Boston. MIl88. bard St8., Philadelphia, and 59 Gold St., New York. 

© 1877 SCIENTIFIC AMERICAN, INC. 
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