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Inside Pall"e, eacb insertion - - - ,,� cents a line. 
Back Paa-e, eacb insertion - - - $1.00 a line. 
J!Jngravings may head advertisements at the same rate per line, by measurement, Il8 the letter press. Adver

tisements must be received at publicaiiun Qjftce Il8 early 
016 Friday 1lUYf'1Iing to appear in next issue. 

------- ------------� 

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

Drylne: Macblne. (Coffee-H ulling and 
Poll8bhlg Machine... c:offee·Wa8hlng 
Macblne. Helix Sugar E vaporator. 
Messrs. C. A DOLPHE LOW &; CO •• 42 Cedar 

Street, Me8sr�. llJUNOZ &; ESPRIELLA, 52 Pine 
Street, New York, are Mr. Guardiola's Agents, and they 
will give prompt attention to all orders for any ot the 
above machines. 

csa:::::::::��Best Tempered Cast Steel. 
Retail Price, 9 Cents per lb. 

WARRANTED. a::r Send for Circular. 
Fisher & Norris, TreDtoD, N. J. 

FOUR GRAND P RIZE MEDALS! 

Jtituiifit �tutritau. 
EMERSON'S PATENT 

Nearly 1,000 in operation. and 

READ! READ!! READ!!! 
f,�iiiiiirmI 1'000,000 extra bits sold per year. 

"DOVER KENTUCKY. 
" Yesterday, by accident, by the log springing and drawing the headblock forward,. we sa;;/ tile end of it 

clear off, which is of WROUGHT mON, 3 mches by )1! inch thick; thirty bits, costing 90 cents, was the only damage 
to the Planer Saw. In twenty minutes it was running again all right. Signed, AARON HICKS, of the firm of 
Messrs. Hess & Co., and certifted to by Wm. A. Sprott! a Millwright and Architect. 

• D. L. EMERSON, Oakland, Cal., Agent for Paciftc Coast." 
"SUSQUEHANNA DEPOT, PA. 

"Your 54 inch Plane .. Saw, in H. P. Stanton's Mill, sawed 45,506 feet of hemlock lumber with one set of 
Bits (30), just as they came from your works, without sharpening, and never made a bad run; has that ever been 
beat ? E. E. BARTEN, Millwright." 

N. B.-Read next week's advertisement. UFFor circular and price list, send your address, plainly written, to 
Emerson, Sntith & Co., Beaver Falls, Pa., successors to Emerson, ]urd & Co. 

-------.�----�.----------------------
MACHINERY OF IMPROVED STYLES FOR' Tube Cleane-s for Cleaning Boller malnng SHlNGLES, HEADING and STAVES; I ... - Tubes THE NA-also GUAGE LA'l'HES for TURNING HANDLES. Sole TIONAL STEEL TUBE CLEANER Co. SU E '9th St., N. Y. makers of Law's Pat. Shingle and Heading Sawing Ma- ' . -
chine. Address TREVOR & (;O.,LOckport,N. Y., DRO P FORGINGS and 

Incombustible Mineral Wool T
H�?irJltl'

B\��:W.il:n�' 
The best and chOO:Best insulator of heat or cold. Send 
for circulars, 26li r1":e:��-;;l '¥tELBERS, 
P. O. Box 4461. Agentforthe Patentee. 

Working Models 
!'a�r

E
b"f

erimenta
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LeCOUNT'S PATENT 
Machinists' Tools. 

REDUCED PRICES. �� IrRn D,?gs, H ig : l�:: _ .. .. .. �:� 
U Steel" ihSto 2 In., - _ _ .. ..  6.30 
" H H 3-8 to 41n. .. .. .. .. .. .. 13.00 

Iron & Steel Clamps, Die Dogs, Clamy Dogs,Vlce Clamt,s, Expan
&
ln

� �1�?b
e
6M¥, ���g;�ora;�r.t��'i.�lst 

DAMPER BE ST AND LEVERS 
REGULATORS GAUGE COCKS. 

MYRRILL & KEIZER, 44 HOLLIDAY ST., BALTIMORJ:. 

Bliss's Illastrated Seed Cataloll"ue and Ama
teur's Gnide to the Flower and Kitcben Gar
den.-200 pages, Including several hundred finely 

B e;,<ecuted engravings, and a beautifully colored II ray ton Ready Motor htholl"raph, 3� Cents. 
Bl iss's Illastrated Hardener's Almanac and 

DUC'S IMPROVED 
PATENT ELEVATOR BUCKET, 

FOR BREWEREirJ:Js���G�RF�lhy::t�, fP:V A-
These buckets are made of the best char-�����f:tt ��Da �j�S�iL����:�B�B 

The cost Is about the same. Address 
T. F. ROWLAND, Brooklyn, E. D., N. Y. 

Abrtdll"ed Cataloll"ue.-128 pages. Embraces a month- I It has no boller, Is safe, economical, started by any 
Iy calendar of 0i-�ratlon., and a price n_�t of all the lead- one In one minute, oc�upies small space, and gives an 
l�sg:t�a�:ith �:l�1 A'i�'::'tro�':.'Io'i-r t�e

e
�'!,�;'';.USiIO unsurpassed steady, re1iable power. Address BOGARDUS' PATENT UNIVERRAL :ECCEN

TRIC MILLS-For grinding Bones, Ores, Sand Old 
CruCibles, Fire Clay, Gnanos, 011 cake, Feed, Corn, 
Corn ana Cob, '.robacco, Snuff', Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be grouna b! other mills. 
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i�'"'S IIlustr:.\ted Potato Catalofue contains a Penna, Ready Motor CO" 
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20 N. 4 th St .. Philadelphia, Pa. 

matlon upon their cultivation. 10 cents. N 0 Y E ' S 16"1h1
o
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84 BARCL�Y S�:. :�.B:o�\,��r�iw YORK. MILL FURNISHINC WORKS 
Please state that you saw this advertisement in the 'M'111��.;J:��f,�rl��l:,eM1fiy�:§��i\\'i."ch&�:.'P:::,��;s,B�1iI SCIENTIFIC AMERICAN. Picks, Water Wheels, Pulleys and Gearing, specially 

DUS, corner of White and Elm Sts. New York. 

1: .. i Steam �i=;a Works. 
--- -- -----,,----. ------------ adapted to fiour mlllsj. ����lii; <&'�a6r.Jiiuralo, N. Y. 

[ESTABLISHED 1846.] 

Mnnn & Co',S Patent 01lices, 
The Oldest Aa-ency for olicitin II" PateDts in the 

United States. 

THIKI'Y YEARS' EXPERIENCE. 
MORE PATENTS have been secured through this 
gency, at home and abroad, than throngh any other In 

the world. 
They employ as their assistants a corpsol the most ex

perienced men WI examiners, specification writers, and 
draughtsmen, that can be found, many of whom have 
been selected trom the ranks of the Patent Office. 

SIXTY THOUSA N D  Inventors haveavalledthem
selves of Munn & Co.'s services In examining their In
ventions and procuring their patents. 

MUNN.& CO., In connection with the publication ot 
the SCIENTIFIC AMERICAN, continue to examine In
ventions, confer with Inventors, prepare drawings, spe
cifications, and asSignments, attend to filing applicatiOns 
In the Patent Office, paying the Government fees, and 
watch each case, step by step, while pending before the 
examiner. This Is done through their Dranch Office, cor
ner F and 7th Sts., Washington. They also prepare and 
file caveats, procure design patents, trade marks, and re
Issues, attend to rejected cases (prepared by the Inventor 
or other attorneys) procure copyrights, attend to Inter
terences, give written opinions on matters ot Infringe
ment, furnish copies of patents, and, In tact, attend to 
every branch of patent business, both In this and In tor
elgn countries. 

A sooclal notice Is made In the SCIENTIFIC AMER
ICAN of all Inventions patented througn this agency, 
with the name and residence of the patentee. Patents 
are often sold, In part or whole, to persons attracted to 
the Invention by such notice. 
Patents obtained In Canada, England, France, Belgium, 

Germany, Russia, PruSSia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pertaining specially to foreign pat
ents, which states the cost, time granted, and the re
quirements for each country. 

Copies of Patents. 
Persons desiring any patent Issued from 1836 to Novem

ber 26, lB67, can be supplied with official copies at rea
sonable cost, the price depending upon the extent of 
drawings and length of specifications. 

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
tlce II. 

.\ 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 patentee, title of Invention, 
and date of patent. 

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

Address 
lIUNN &: CO., 

Publishers SCIENTIFIC AMERICAN, 
3" Park Row, N. Y. 

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

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

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

NEW HA VEN MANUF A C'I'URING CO., 
New Haven, Conn. 

HARTFORD 
STEAM BOILER 
Inspection & Insurance 

COMPANY. 
t. B. FRillLII, Y. Pla't. J • •• iIJ.EJ, l'UI't 

I. B. PIEReR. Sa:'J. 
ROCK DRILLING MACHINES 

A NO 
AlR COMPRESSORS 

MMJUrACTUREO BY BURLE!GHROCKDRILL Co 
SENIl FOR PAMPHLET. FITCHBURG �P.SS. 

. ESTABLISHED 1826. 

_ CHARLES B. HARDICK, 
N o .  23 AdaID8 S t r e e t, 

BROOKLYN, N. Y. 

COMMON SENSE CHAIRS AND ROCK-
ERS. Solid comfort all around the house. Send stamp 
for Illustrated Price List to F. A. SINCLAIR, Mott Ille, 
N. Y. For sale by the Trade. 

Co (0" TR'OLlED 
SHA TING. 

st;��{�� r::!r r:��s��:!"J11f. ����5tJ':�u<;'e�\hfn
ea

.::r 
other In use, renders It undoubtedly the most· economlca) 
We are also the sole ma.nufacturers of the CELEBRATED COLLINS'P AT. COUPLING, and furnish Pulleys, Hanj!'ers, 
etc., of the most approved styles. Price list mailed on 
appHcation to JONES & LA UGHLINS, 
100 S. cal.Ys�n:�:bt����m.� :ri'J'��W;!�tt���{:�: Pa. 

Pi'"" Stoi��Bl'Js jj�'Wt,-\I�f,¥e
:gs�t�� tI�:s�

y 
GEO. PLACE & CO. 121 Chambers St., N. Y. 

XNQ'W��8V 
STEAM PUMP WO R K S, 

9� &; 94 Liberty St .. New York. 
Great reduction In prices. Send for catalogue. The 

"Knowles 'J has always been the best steam pump made. 

SCOTTISH-AMERICAN JOURNAL, PUB· 
lished weekly, contains a full summary of general 
news; of every county in Scotland; of Scotsmen in 
America; and departments relating to the Home, 
Workshop, Science, Story, Wit, &c. Specimen copy 
free. A. M. STEWART, 37 Park Row, N. Y. 

�Before purchasing Paints or Roofing, send for Samples,and Rtldu ced Price-List o f  

H�JOH�B E S7 PAT£Nl 

Ii NJATE 11LPS 
ASBESTOS ROOFING.-Thls article Is now well Known In all parts of this country as the only reliable stand

ard, low-priced Roofing. It Is furnished In roUs ready for nailing to the roof, weighs only about 60 Ibs. to 100 square' 
feet, and when finished with the FIRE-PROOF Asbestos Coating presents a liandsome white or light-gray surface. It Is adapted for steep and fiat roofs In a1l Climates, costs only about half as much as tin, and can be read
Ily ap.1>lled by any one. 
BEJiroI?'k'b'l:hl?fN��!Ili1J'lE
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cheap, tarred felts, petroleum oil paints, &c., whiCh are sold as Rootlngs under various names, and warranted by 
lrresponsible venders to be more durable than the standard articles, are a source of constant annoyance and ex
f;;:::w':;�US:s�

e�p�J:,�fing from reputable manufacturers can be purchased at about the same price asked tor 
ASBESTOS ROOF P AINT.-Thls ls a bett<lr article than has ever before been offered for this purpose. It con

tains notar or cheap Oils, and fonus the handsomtlst and most durable preservative coating In use, for tin and 
othXs'"ml�Tggnp'A�'JT��'if�e��'�������' 1'i}'i;virV�i.':,"e������i�i-.;t���

n 
f:J'���g
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�

l 
���ihers In the 

market In purity, richness, and permanency of COlor, beauty ot finish, and durability. They are prepared ready 
for the brush, In twelvs newest shapes, suitable for the tasteful decoration of all classes of buildings. They pos
sess a surcerior body, and are mOre economical than ank: others, two coats being tully equal to three of any of the 
varl��B 1 q�!������aldi�}���' b!�i�h b��ri:VJw w�� ,!n. al!n:?:fB�tu�nd fO�=�Ple8. 

AS-&Ws·J'OS STEA�.PIPE AND BOILlilR COVER�Gs.-The most �ble and effective non-conductors ln 
�"3;.r��I%fe�

per!or to all others In U. S. Government tests-a perfect Insulator for hair felts, rendering them 
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leaky roots, etc. ASBESTOS BOARDS, PAPER. THREAD, CJ.OTH, SHEATHING, AND LINING �ELTS,etc 
appli<1'tJ�� ��':iie����°to '8:..!'al�r��;t;:'r;:���n3'L;:aJ��!lnnates, andean beOO8ilv 

H. 'W. JOHNS MANUFACTURING COMPANY. 
8" MAIDEN I.ANE, NE W YORK. 

SEND FOR SAMPLES, ILLUSTRATED PAMPHLETS, PRICE-LlSTS, ETC. 
Also tor sale by DOWNIE, TRAINER & CO. Boston' S. W. HEMPSTED &; CO., Columbus, 0.' T. S. & A. 

J. KIRKWOOD.;,.Chlcago; M. M. BUCK & CO, St. tOuls; iL D. COLEMAN & BRO., New Orleans; THOMPSON 
& UPSON, San "TJ!!!cisco. or CA UTION.-The � (Jf"8 eautconecJ� JItwe/1arin9 or miWJ anl/ materials tw the aboVe or rimilar pur
poses, pWrPOrllWJ to <unwin ABUSTOB, UfIIIa tM!I bIM our name and dates 01 parents. 

When writing, please state you saw this advertisement in the ScIENTIFIC AMERICAN. 

© 1877 SCIENTIFIC AMERICAN, INC. 

[APRIL 7, 1877-
THE T .A.NITE CO., 

STROUDSBURG, FA. 
EMERY WHEELS AND CRINDERS. 

GOO. PLACE, 121 Chambers St., New York Agent. 

$5 to $20 ncr day at home. Samples worth $5 
free. STINSON & CO., Portland, Me. 

EAGLE F OOT LATHE S, £! With Scroll and Circular Saw Attach-
'. =I�e ��\'.:'��el�Wi'a:J''bI'2��':;�':�� 

Neatest designs, superior finish. Low 
. "rices. Our new Catalogue describes ... . T�1�: O���i8�ri:

l 
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WM. L. CHASE & CO., 
95 & In Llbertv St. New York. 

A. S. CAMERON'S 
PATENT 

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

REDUCED PRICE LIST. 

Number. PRICE. Steam CyL Pump Cyl. Stroke. --.-- � 0 3li in. 2 in. 4 1 1"8 4 2 6 
2 � �li 6 
3 �H' 6 � 4 " I� :3 � Ii " 100 10 
� 42� 10 

r �3 12 12 10 14 1� 11 �g 16 18� 19 __ 12 HI 

A. s. �AMERON, 

Works, Foot of East 23d St. 
NEW YORK CITY. 

OF THE 

For 1877, 
TH� MOST POPULAR SCIENTIFI C PAPER IN 

THE WORLD. 

THIRTY·SEOOND YEAR. 

VOLUME XXXVI,-NEW SERIES. 

The publishers of the SCffiNTIFIC AMERICAN beg 
to announce that on the sixth day of January, 1877, a 
new volume was commenced. It will continue to be the 
aim of the publishers to render the contents of the 
new volume more attractive and useful than any of Its 
predecessors. 

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

ehonld think of doing without the ScIENTIFIC AMERICAN. 
Every nnmber contains from six to ten engravings of 
new machines and inventions which cannot be found In 
any other publication. 

TERMS OF SUBSCR IPTION, 

One copy of the ScIENTIFIC AMERICAN will be sent 
for QM year, 52 numbers, POSTAGE PREPAID, to any 
subscriber in the United States or Canada, on receipt of 
three dollars and twenty cents by the publishers. 

01w extra copy of the SCIENTIFIC AMERICAN will be 
supplied gratis jor every clulJ oj jive subscribers at $3.20 
each ; or six copies for $16.50 without extra copy. 
Postage free. 
The Scientific AlDerlcan SupplelDent. 

A weekly paper, nniform in size with the SCIENTIFIC 
AMERICAN, but a distinct publication. It contains work 
ing drawings of engineering works, and elaborate trea
tises 00 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. 

01w copy oj the SCIENTIFIC AMERICAN and QM copy oj 

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

The safest way to remit is by Postal· Order, Draft, 0] 
Express. Money carefnlly placed inside of envelopes, 
securely sealed, and carefnlly addressed, seldom goos 
astray ; but it is at the sender's risk. Address all let�rs 
and make all orders, drafts, etc., payable to 

MUNN&CO., 
3'2' PARK ROW, NEW YORK. 

�E .. Scientific American" is printed with CHAS. 
.1. ENEU JOHNSON & CO.'S INK. Tenth and Lom

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