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Inside PaKe, each insertion - - - ",IS cents a line. 
Back PaKe, each in8ertion - - - $1.00 B line. 

JiJngravings may head advertisements at the same rate 

per liWi, by measurement, as the letter pre88. Adver· 
tisements must be received at '[1UlJlication ojfice as early 
as F'riday morTling to appear in next issue. 

BBXl§ht!�Dc. 
Send for Price List. MACDONALD & SU'l'T01'<. 

299 Broadway, New York. 

C'tT AltDIOLA'S 
COFFEE & SUGAR MACHINERY 

NOVE'S 
MILL FURNISH INC WORKS 
are the largest In the United States. The), make Burr 
Millstones, Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulle[.s and Gearing, specially adapted to 1I0ur mlllsj. ���'b����6r.:Ulfalo, N. Y. 

The H a A D L EY 
PORTABLE STEAM ENGINE . 

'IIITH AUTOMATI CAL CUT· OFF P. EG U LAT 0 P. 
AI\ID BAIANeED \.ALVI:. 

THE BEST ,.? MOST ECONOMICAL ENGINE MADE 
SEN£) FOR C/RCU/..AR 

Th.J.C.HOAOLEY CO. LAWRENCE. MASS. 
STATE WHEPE YOU SAW T H! 5 

NOW REA.DY. 

nLUST RATED HI STORY 
Coffee, Malt. Corn, Cocoa, and Grain- OF THE 
:�U.3t1 .;:a:,b�::ine��ff�1-!:!-W�':b�:: I CENTENNIAL EXHIBITION OF 1876. Machine. Helix Sugar Evaporator. 
�lessr8. C. A.DOLPHE LOW & CO. 42 Cedar T h e  fnll Hifltory and Progress of the E>;hlbltlon, Street, Me88r8.�] UNOZ & ESPRIELLA, 52 Pine Maps of the Grounds, Engravings of the Buildings, ana 

Street. New York, are Mr. Guardiola's Agents, and they accounts of all the most notable Sclentillc and MecnllD
will give prompt attention to all orders for any of the. 1",,1 obl,ects, p.l;o�usel1 lIIustrate.d wit\'; engravings, are 
�bove 

_
m":chlnes. I f{,�e�ea� ���. !'j�h��l�O�� to�sy��c�nT�.."�:��'i,nH�� 

B S I nrne8, comprising over !OJ quarto pages, equal In quan-

V
est Tempered cast tee. tlty of readin?, matter to over Seven Thousand ordmary 

tA.GLO Retail Price, 9 Cents per lb. ���:£'Wrt l}U�fJ�'h<lJ'�otf� ;�r�heefl���I��T�:d 
WARRANTED. IT Send 1o, Ci".I.,. probably forms the most complete and full history of 

.. N J the affair that can be obtained. The illustrations per-Fisher & Norris, Trenton, • • talnlng to the Exhibition are more than � In number. 
A copious Special Index of all matters relating to the •. - Exhibition Is given. Those who desire to possess a com· 
plete and splendid Illustrated Record of the Centennial 
Exposition should have the SCIENTIFIC AMERICAN 
SUPPLEMENT for 1876. 

In addition to this splendid History of the Centennial 

�" 1 "'�-� 11I1I 
ADJUSTABLE. DIAMOND T OOL 11111 

.....-. '� _ Exhibition, the SCIENTIFIC AMERICAN SUPPLEMENT ........ � ;���r�g�n
r�1::e�:e

a
8::d

mg����;ari���r 'rt���:in���J and Shaped Diamond Carbon Points, Indispensable for the reader, In attractive form, full accounts of the AdTurning Emery Wheels, Grindstones i also Trueing up I vances made during the year In all the chief departHardened Steel and Paper Calender Ro lers, etc. Adoress ments of Science and Useful Arts, covet.lng the progress J. DICKINSON, Patentee, 6iNassau St., N. Y. In Chemistry and Metallurgy, Mechanics and Engineer

Kleinau's Universal Security Lock, 
patented �� ��fa1!. g7'E�::�'::'ld(<i';:;�t��:>

, 
Its prominent advant't}fes consist In absolute securltll, 

rn':f��=��¥' �����t\gn�l�o"��� �r��e':F.1�;��: 
matelyequaled by the construction of any other security 
luck. 
o 

T
.���� Of ����a

f�!"a
C�eryg�sgrs�����e�n���::.1 

t{.eyare disposed to entertain proposltlms as L'ilts sale. 
Please address olfers directly to 

KLEINAU & CO., 
Manufacturers of Security Loc"s, Hamburg (Germany). 

Incombustible Mineral Wool 

[ESTABLISHED 1846.] 

Munn & G 0'.8 Patent Otfice8, 
The Oldest A.gency for soliciting Patents in the 

United States. 

THIm'Y YEARS' EXPERIENCE. 
MORE PATENTS have been secured through this 

agency, at home and abroad, than through any other In 
the world. 

They employ as their assistants a corpso! the most ex
perienced men as examiners, spectflO&tton wrtte1'8. and 
draugbtsmen, that can be found, many of whom have 
been selected from the ranks of the Patent Omce. 

SIXTY THOUSAND Inventors have availed them
selves of MUnn & Co.'s services In examining their In
ventions and procuring their patents. 

MUNN & CO., In connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine In
ventions, confer wtth inventors, prepare drawings, spe
cifications, and aSSignments, attend to IIl1ng applications 
In the Patent Omce, paying the Government fees, and 
watch each case, step by step, while pendlngbeforethe 
examiner. This Is done through their branch omce, cor
ner F and 7th Sts., Washington. They also prepare and 
1Ue caveats, procure destgn patents, trade marks, and re
Issues, attend to rejected cases (prepared by the Inventor 
or other attorneys), procure copyrights, attend to Inter
ferences, give written opinions on matters of Infringe
ment, furnish copies of patents, and. In fact, attend to 
every branch of patent business, both In this and In for
eign countries. 

Ing, ElectriCity, Light, Heat, Sound, Architecture, Pho
tography, Technology, Pisciculture, Agriculture. Bot
any, Horticulture. Rural and Household Economy, 
Materia Medica, Hygiene Natural History, Zoology 
I\lIcroscoPl' Meteorologl' Terrestrial PhYSiCS, Geogr ..... 
1U�tr�ti3 t;r� ����h�a'j�l:'W�;.ed �,::".a��� 
The wide scope of this splendid work, Its surprising v .... 
��� O!a����'i:t�o�:rn.':il\�� O[o

ll!�r;�tfA�n
hi���t'i:'r� ��� 

tant, while In price It Is probably the most economical. 
THE SCI>'NTIFIC AMEIUCAN SUPl'LEM"N'r for 1876, 

fg:g!-T�'�1 �pPJt�n:l�t����J,
n

b�ge�o\i:���� ��� 
book, cloth, ornamented with iOlt, $Sm. Bound In two 
separate books, $4 each, or $6 £or the two. Sold at the 
leading Bookstores and News Omces, and by 

MUNN &, CO., Publishers, 
31 Park Row, New York. 

NON-COllBUSTIBI,E STEA!II BOILER AND PIPE 

COVERING 
WITH" A.IR SP A.CE" IMPROVEMENT. save���to

E��rsr.nk ��t��r,M�:]r�U?�·MO. 
IT Fin! Pr-emium alte(Jc( (ll All tU Centennial, J/andandSelj-lnJ.:i7l!J_ 

DO 'hl ';:-"11':-Pf S"'e monev! Do �c.:vIT'-!!.�I!f _�D!lmoreadveiti611lg 
.tI>3Pre!S for cards, labels, el:lve}op es, etc. Large � sizes for targ \Vork. .Anybodyenn work them, have good pastime for spare hours, and can 

make DIOney by taking in small jobs. 
aA V' � have much fun and make money �� Sf 'lSJvery faatat printing cards, etc., 

AlII;ZE:5SJ.'1' 10 MfN, KEL8E':y�,tU;.taM�'r{d��:la�Tn� 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

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

NE'V HA.VEN MA.NUF,\C·I'URING COA, 
New tlaven, Conn. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
t. B. FWILII, T. �'t. J. I. &EI, l'III't. 

J. Ii. PIERCE. II:'J. 

A special notice Is made In the SCIENTIFIC AMER
ICAN of all Inventions patented through this agency, 
with the name and residence of the patentee. Patents 
are often sold, In part or whole, to persons attracted to MANUFACTURE OF ARTIFICIAL BUT· 
the Invention by such notice. ter.-By Prof. Henry A. Mott, Jr., E.M. With six en-

Patents obtained In Canada, England, France, Belgium, gravlngs.-Belng a HiStory of the Artillcial Butter 
Germany, Russia, Prussia, Spain, Portugal, the British II Manufacture, Descriptions of the Principal Processes 
Colontes, and all other countries where patents are now tn use, Detatls of Latest Improvements, Plan of an 
granted, at prices greatly reduced from former rates. Artillcial Butter Factory, Engravings of the Machinery 
Send for pamphlet pertl\lnlng specially to foreign pat- required, Chemical Analyses of Butter and of Artillcial 
ents, which states the cost, time granted, and the reo : Butter, Details of the Costs of setting up an Artillcial 
qulrements for each country. I Butter Factory, the Capital required, the materials and 

Copies of Patents. I quantities consumed, Cost of manufacture per pound, 
Persons desiring any patent Issued from 1836 to Novem- : the Dally PrOfit, etc. A complete and reliable treatise 

ber 26, 18G7 can be supplied with omclal copies at rea. contained In SCIENTIFIC AMERICAN SUPPLEMENT Nos. 
sonable c�st, the price depending upon the extent of . 48 and 49. PrIce, 10 cents each. To be had at this omce 
drawlnjts and length of specillcations. I and of all newsdealers. 

Any patent Issued since November 27, ISC7,at which ---------------------
time the Patent Omce commenced prlntllll:the drawings I CHLORIDE OF CALCIUM. 
and specillcations, may be had by remitting to this cf- FOR S"\LE VERY CHEAP. 
lice $1. RANSOME, 10 Bush Street, San FranCisco, Cal. 

A copy of the claims of any patent Issued since 1638 
will be furnished for $1. 

When ordering copies, please to remit for the same as 
above, and state name of patentec, title of invention, 
and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A bandsomely 
bound Reference Book, gilt edges, contains 140 pages 
and many engravings and tables Important to every pat
entee and mechaniC, nnd Is a useful handbook of refer
ence for everybody. Price 25 cents, mailed free. 

Address IIlJl'fN &: CO., 
Publishers SCIENTIFIC AMERICAN, 

S", Park Row, N. Y. 

BRANCH OFFICE-Corner of F and 7th Streets, 
Washington, D. C. 

DU C'S IMPR OVED 

PATENT ELEVATOR BUCKET, 
FOR BREWER�!RIf�gG�R'¥t�F�R£_J�, :kEV A-

These buckets are made of the best char-
�atw�::::tt lh�� ���;:r. ����s�� 
The cost Is about the same. Address 

T. F. ROWLAND, Brooklyn, E. D., N. Y. 

BOGARDUS' PATENT UNIVERRAL ECCEN· 
TRIC MILLS-For j{r\ndlng Bones, Ores, Sand Old 

Crucibles, Fire Clay, Guanos, 011 Cake, Feed, Corn, 
Corn ana Cob, Totiacco, Snuff, Sugar, Salts, Roots, 
Spices, Colfee,. CocoILnut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be grouna by other mills. 
Also for PalntsJ. Prlnters' Inks, Paste BlacklugL etc. 
JOHN W. THOMSON, successor to JAMES BOGAR
DUS, corner of White and Elm Sts. New YorlL 

b Niagara 
-.., .. Steam Pump Works. 

ESTABLISHED 1826-
CHARLES B. HARDICK, 

N o .  Z 3 " d a.1I sS t r e c t, 
- BROOKLYN N. Y .  

XN@'W'��8!l 
ST EAM PUMP WO R K S, 92 & 94 Liberty St .. New York. 

Great reduction In prices. Send for catalogue. The 
U Knowles " has always been the best steam pump made. 

ROCK DRILLlN(; MACHINES 
AND 

. AIR COMPRESSORS. MANUFACTURED BY BURLEICHRoCKORlll CO 
SEND FOR PAMPHLET. FITCHBURG. t.'IASS. 

Type and Prin ting Materials 
FOR SALI�. 

In
T��:�lb�'tWftreo:S�O

:
f Type, In good condition, hav

�revler, on Long Primer Body, about 550 Ibs. 
Brevler, 100 lb •. 
���l:.r:frM'

I'b�. 
Brevler Body, 300 Ibs. 

Sixteen Cases Job Type, In Cabinet • 
All the above are Copper-faced. 
Leads, Brass Rules, etc. 
g�r.i;:;:'d'�\':yS brass bottomed, 6. 
Chases, wrought Iron, 2 pairs, 36>:24 Inches • 
Composing Frames, f. 
Racks, 2. 

st��g��Wh SJ�.:'::i-s�ne 75x30 Inches, one 72x30, both on 
Roller Press. 
The above were used on the SelEN IFIC AMERICAN, and are In clean aud perfect condition. The room In 

;��� 0!.J'�:e
b8;'.:i �f 

d:&��ll'i,� l�h:��te�lfl°\;e";�rJ ��i; 
�����k R���lk �, }�� f��g:r ���ft.;��:��. AMERICAN, 

TO INVENTORS 

AND MANUfACTURERS 

FOLLOWS & BATE, Manchester, England, Hardware 
and Machinery Merchants, are prepared to buy Ameri
can Goods for Cash, and to act as Sole Wholesale A/<entn. 

DROP FORGINGS and 
SPECIAL MACHINERY THE HULL & DELDEN CO., ' 

. Danbury, COnn. 

LeCOUNT'S PATENT 
Ma.chinists' Tools. 

REDUCED PRICES. S�� Irp'n D,?gs, H �g i l�:: �:� .. Steel" 3-8 to 2 In., - - _ _ 6.30 " " .. 3-8 to Un. - - - - _ _ 13.00 Iron & Steel Clampsi Die Do&" ClamfDOgS�ICeClamf.s, Expanc�I'W-�l�db"o'b�*, SO��h
f�or�:R c"��'i,�lst 0 

THE TANITE 00., 
STROUDSBURG, PA. 

EMERY WHEELS AND CRINDERS. 
GEO. PLACE, 121 ChamberS St., New York Agent. 

BUY YOUR BOILER AND PIPE 

COVERING 
direct from the Manufacturers. 

A.SBESTOS FELTING CO., 
FrontS' .. near Gouverneur, N. Y. 

Tube Cleaners ��be"�aUl¥-tEB'W1: 
TIONAL STEEL TUBE CLEANER CO. 814 E. 9th St., N. Y. 

PYrOmeters. g��n�fI�njla�:�pe�� BOiler Flue�uper-Heated Steams 011 StillS! &c. HE Y W. BULKLEIi9 :&������ .affe�"tork. 

A S. CAMERON'S 
PATENT 

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

REDUCED PIUCE LIS'l'. 

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

NEW YORK CITY. 
ALCOTT LATHES, for Broom, Rake and Hoe Han-

dles. S. C. HILLS, 78 Chambers St. N. Y. 
ESTABLISHED IBH. 

JOSEPH C. TODD, 
?s'�rmir:&?fJ�� & 

J��rt�, 
�

N
g���:;,� "a':,� Mt.�HI:g 

Machinery. Steam Engines, Bo�rs, etc. AlsO AgenffOr 
the celebrated and Imr.roved Rawson & Rltt!n�er Holst-
��r��sn�:l �!M���.

b '1fe�II?o�I°J':.�Ut�e 
m:ic".J�� 

and price. Address 
.J. C. TODD, 

10 B arclay S t  .. N." York, or Paterson, N. J. 

J. II. Blaisdell's SOIENTIFIC AMERIOAN 

MOULDER, 
20 North <lth St., 

PHILADELPHIA, PA. 

RlfG\fllT�)RS B EST Gi'lfGk�b�H. 
MURRILL & KEIZER, '" HOLLIDAY ST" BALTIMORE. 

Working Models 

Brayton Ready Motor 
It has no boller, Is safe, economical, started by any 

g�:��p��:e:�re':t�e
y ,��1ralbil�s 

p����� s�J3re��d gives an 

Penna. Ready Motor Co,. 
ZO N. 4th St •• Philadelphia, Pa. 

:For 1877, 
THE .MOST POPUL AR SCIENTIl'IC PA.pER IN 

TilE WORLD. 

THIRTY-SECOND YEAR. 

VOLUME XXXVI.-NEW SERIES. 
The publishers of the SCIENTIFIC AMERICAN beg 

to announce that on the sixth day of January, 1877, a 

new volume more attractive and useful than any of its 
predccessors. 

To the Mechanic and Manufacturer. 
No person engaged in any of the mechanical pursuits 

should think of doing without theSCIENTIFICAMERICAN. 
Every number contains from six to ten engravings of 

$5 to $20 per day at home. Samples worth $5' new machines and inventions which cannot be found in 
free. STINSON & CO., Portland, Me. any other publication. 

EAGLE FOOT LA TH E S, TERMS OF SUBSCRIPTION. 
With Scroll and Circular Saw Attach-

One copy of the SCIENTIFIC AMEIUCAN will be sent 
Neatest desljlns, superior IInlsh. Lo,v for OM year, 52 numbers, POSTAGE PREPAID, to any il.. '. W:;��!. �1:.��e'f.S°i:a:J'��::r�:".i'� 
'·rlce... Our new Catalogue describes 

�;:'�'i:�� o�vzrls��.1 ,§�"ne!'l:lllor the 
WM. L. CHASE & CO., 

95 & !IT Llbertv St. New YorlL 

P,,\.TENT COLD ROLLED 
_ SHAFTING. 

The fact that this shafting has 75 per cent. greater 
�ib"e�h

u:e?:-,e"���:.-1��'iI��gt!�m��a
o';�':;���m�l. 

We are also tbe sole m"nufacturers of the CELEBRATED 
�t?c�,L�r� �o!i°�;;'����d a.:t�I���n��&:,lll�is

in�ft�r'�� 
application to JONES & LAU'GHLINS, 

Tr), Street, 2d and 3rd Avenues, Plttsburjlh, Pa. 
190 S. Canal Stree\ Chlca�'a Ill., and Milwaukie, Wis. 

IT Sto§.��nIls i:�'k An'!i�f'M'e:�s�J�� tI";!:s�y 
GEO. PLACE & CO. 121 Chambers St., N. Y. 

MACHINERY OF IMPROVED STYLES FOR 

al�o l}'l}�'k LSf.J��ffJ'r TMtiP��G
H'}.":Dt�1 V��J 

makers of Law's Pat. Shlnjlle and Heading Sawing Ma
chine. Address TREVOR & CO .• Lockport, N. Y. 

:nay-ton. CaD1 P'U.D1p. 
THE ONLY PUMP IN THE MARKET DESIGNED AND CONSTRUCTED ESPECIALLY FOR BOILER FEEDING. 
Are Pumping water at 268" F. No Dead Centers. The Steam Valve Is a plain Slide Valve, Identical to the slide valve of a Steam Engine, but dertve� its motton from a cam. 
8!lCed can be regulated to suit evaporation. 

Pumping Returns from Steam Heating Ap
paratus a specialty. IJ:i1" Send for Circular. 

Smith, V aile & CO., 
DAYTON, omo. 

subscriber in the United States or Canada, on receipt of 
three dollars and twenty cents by the publishers. 

OW! extra copy of the SCIENTIFIC AMERICAN will be 
supplied gratis for even) club qf .five In1bscribers at $3.20 
each; or six copies for $16.50 without extra copy. 
Postage free. 
Tbe Scientific A.nlCrlcan Supplement. 

A weekly paper, uniform in size with the ScIENTIFIC 
AMERICAN, but a distinct publica.tion. It contains work
ing drawings of cngineering works, and elaborate trea.
tises on every branch of Science and Mechanics, by 
eminent writers, at home and abroad. An illustrated 
cover protects the handsomely printed sheets. Price, 
$5.00 per annum. Single copies 10 cents. 

OW! copy of the SCIENTIFIC AMERICAN and OM copy oj 

the SCIENTIFIC AMEruCAN SUPPLEMENT will be sent for 
one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven Dollars by 
the publishers. 

The safest wny to remit is by Postal·Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and carefully addressed, seldom gocB 
astray; but it is at the sender's riBK. Address all le�ters 
and make all orders, drafts, etc., payable to 

MUNN &00., 
37 PA.RK ROW, NEW YORK. 

THE .. Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom· 

bard Sts., Philadelphia, and 59 Gold St., New York. 

© 1877 SCIENTIFIC AMERICAN, INC. 


