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tushie I�aKe, each insertion - - - ,.:; cents a line. 
Bacl. Page, each insertion - - - $1.00 a line. 
pJngra'lJings may heall advertisements at the same rate 

per line, by measurement, as the tetter press. Adver­
tisements must be received at publication office as early 
as Friday morning to appear in next issue. 

C'tJ' ARDIOLA'S 
COFFEE & SUGAlt MACHINERY 
Cofl'ee, Malt. Corn, Cocoa, and Graln­

Drylll!! llIachlne. Colree-Huiling and 
Polishing Machine". .�oftee-Washlng 
Machine. Helix Sugar Eval)orator. 
Messrs. C. ADOI.PHE LOW & CO •• 42 Cedar 

Street, Messrs.lI'lUNOZ & E�PRIELLA, 52 Pine 
Street, New York, are Mr. Guardiola's Agents, and they 
will give prompt attention to all orders for any of the 
above machines. 

���c-:?Best Tempered Cast Steel. 
Retail Price, 9 Cents per lb. 

W ARH.AN'.rED. gr Send for Circular. 
Fisher & Norris, Trenton, N. J. 

MACHINISTS' TOOLS. 
NEW AND hIPROVED PATTERNS. 

Send for new illustrated catalogue. 
Lathes, Planers, Drills, &e. 

NEW HAVEN MANU F A CTURING co., 
New Haven, Conn. 

BAKER'S 
Rotary Pressure Blower 

Warranted superior to any other. 
W'J:LSRAHAM SR.OH_ 

lio. 2318 Frankford Avenue, Philadelphia; 

[ES TABLISHED 1846.] 

Mnnn & Go',S Patent Offices. 
The Oldest Agency for soliciting Patents in the 

United States. 

THIRTY YEARS' EXPERIENCE.; 
llIORE PATENTS havebeeri. secured through this 

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

They employ as their assistants a corps of the most ex­
perienced men as examiners, specification writers, and 
draugbtsmen, that can be found, many of whom have 
been selected from the ranks of the Patent Office. 

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 with inventors, prepare drawmgs, 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 branch Office, cor­
ner F and 7th Sts., Washington. They also prepare and 
file caveats, procure design patents, trademarks, 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 Infor-
eign countries. . 

A special notice is made in the SCIENTIFIC AMER­
ICAN of all Inventions patented through this agency, 
with the name nnd residence of the patentee. Patents 
are often sold, in purt or wholc, 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 pcrtltining specially to foreign pat­
ents, which states th� cost, time granted, and the reo 
qulrements fo)" each country. 

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

ber 26, 1867, can be supplied with official copies at rea.­
sonable cost, the price depending upon the extent of 
drawings and length of speciflcations. 

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
fice $1. 

A copy of the claiID!! of any patent Issued since 1838 
wlli 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 Reference Book, gilt edges, contains ItO pages 
and many engravings and tables Important to every pat­
entee and mechanic, and is a uscful handbook of refer­
ence for everybody. PrIce 25 cents, mailed free. 

Address 
l\roNN & CO., 

Publishers SCIENTIFIC AMERICAN, 
37 Park Row, N. Y. 

:BRANCH OFFICE-Corner of F and 7th Streets, i 
\lashlngton, D. C. 

. 

Ititufifit �tutritau. [MAY 12, 1877. 
NOYE'S 

MILL FURNISHINC WORKS 
are the largest In the United States. They make Burr. 
Millstones, Portable Mills, Smut Machines, Packers, Mill, 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for Catalogue. 

J. T. NOYE &' SON, Buffalo, N. Y. 
ESTABLISHED ISH. 

JOSEPH C. TODD, 
(Formerly of Todd & Rafferty), ENGINEER and MACHIN-
J:i;,wK!�: Sfe�E;J��'s, ��R�r.?:tc�

m
At:o

d
A��rf�� 

the celebrated and improved Rawson & RitUnger Hoist-
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and price. Address 
J. C. TODD, 

10 Barclay St .. New York, or Paterson, N. J. 
JOf:l. G. ROGERS & CO., MADISON, Il'iID., 

13�fdrRPd�c,(L� �l't��t"N"�h� l�hi\I fin�:t.'i,�
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in tbe United States, to be sold o� com mission. A�plica­
tlons solicited. Send for book on Boil er IncrustatIOn. 

HARTFORD 

STEAM BOILER­
In8poot�O� & Insurance 

COMPANY. 
t. B. FWILII, T. Pra't. 1,1 • .lLLEI, PrII't. -

r. B. PIERCE. W" 

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

PERFECT 

NEWSPAPER FILE 

MUNN & CO., 
Publishers SCIENTIFIC AMERICAN. 

MACHINERY OF IMPROVED STYLES FOR 
. maktng SHINGLES, HEADING and STAVES; 

also GUAGE LA'l'HES for TURNING HANDI,ES. Sole 
����s 0lld�:';: Pat. S,¥�'i!\'tr�l'td 
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THE BEST 
AND MOST ECONOMICAL 

Boiler Feeder 
IS 

FRIEDMANN'S INJECTOR, 
MANUFACTURED BY 

NATHAN & DREYFUS, New York. 
108 Liberty St. 

Send for Circular. 

Patent 
Rev .. rse Motion 
Panelln/t, Variety 
Moulding a nd 

Do vetailing 
Ma c h i  n e. 
cuts Pane l s of 
:t�le �i ��tYd ?� 
the solid wood 
w i t  h neatness 
and dispatch. Is 

a first class 
�::��
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M o u l d e r  

P. ELAISDZLL '" CO., 
Worcester, ]Uau., 

Manufacturers of the Blaisdell Patent Upright Drills 
and other first-clMS Machinists' 'fools. 

S. GUITERMAN, EXPORT AND COM­
E�
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Broadway. Best of attention to introduce Merchandise, 
Patents, etc., in any part of Europe 

Local and Traveling Agents Wllllted 
in ever): State and Territory in the Union, to sen Me-
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Box 28U, N. Y.  

Blake's Patent Stone & Ore Crusher. 

UPRIGHT prfE�§�S. 
H. BICKFORD, Cincinnati, O. 

b Niagara 
'EM= Steam Pump Works. 

ESTABLISHED 1826. 
_ . CHARLES B. HARDICK, _. ·N o .  23 A d a In s S t r e e t, 

_ . " " BROOKLYN, N. Y. . 

.N@'W��SV 
STEAM PUMP WO R K S, 

9� & 94 Liberty St .. New York. 
Greatreduction In prices. Send for catalogue. The 

H Knowles II has always been the best steam pump made. 

ROCK DRllllN� MACHINES 
AND 

AIR COMPRESSORS. 
MANUFACTURED BY BURLEIGHROCKORllL CO 
SEND FOR PAMPHLET. FITCHBURG ttlASS. 

Type and Printing Materials 
FOR SALF�_ 

The following Fonts of Type, In good condition, hav-
In��;��r?��/��!:,g 

u
��rnier Body, abo)lt 550 Ibs. 

Brevier, 100 I b�. 
�P:,rilM�. Brevler Body, SOO lbs. 
SIxteen Cases.Job Type, In Cabinet. 
All the above are Copper-faced. 
Leads, Brass Rules, etc. 
�:��<f:ffe8yS, brass bottomed,6. 
Chases, wrought iron, 2 pairs, 36x24 Incbes. 
Composing Frames, j. 
Racks 2. 
Imposing Stones, one 75x30 Inches, one 72x30, both on 

standswitb drawers. 
Roller Press. 
The above were used on the SCIENTIFIC AMERICAN, 

and are In clean Md perfect condition. The room in 
;�;ii'ot,�r:J'�� 
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EAGL E  FOOT LATHE S, 
III Improvement In style. Reduction In 
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Circular Saw Attachments, Hand PlILn-
�6�' l�at!��s

d f,.°i�fi��lg::ue of outfits 
WM. L. CHASE & CO., 

95 & 97 Liberty St., New York. 
, 

FOR SA I.E, TO CLOSE THE CONCERN. 
Entire contents of Machine Shop, entrance 530 Water 
St, New York, consisting of 30 h. Steam Boller, now In 
good running order, 12 h. p. Steam Engine, Cameron 
Steam Pump, Planing Machine, Engine Lathes, Milling 
Machines, Screw Cutters, Ordinary Lathes, Shears, 
Presses, Small Blower, Forge, Vises, Variety of Small 
Tools, Shafting, Pulleys, Belting, Benches, Patterns, etc. 

Will be sold i�:! lots to suit purchasers, at very low 
prices. Apply Immediately to E. D. BARLOW, As­
signee, as above. Lease of premlses-50x200ft.-forsale. 

PUNCHING Drop Hammers and Dies, for work-
W.fl���

s
prtiss llf�M�b�f�w:' PRESSES. Conn. 

1872, 1873, 1874, 1875, 1876, 
SCIENCE RECORD. 

THFJ TANI'rE COo, 
STROUDSBURG, P A. 

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

BUY YOUR BOILER AND PIPE 

COVERING 
direct from the Manufacturers. 

ASBESTOS FEL'rING CO., 
FrontSt., near Gouvernenr, N. Y. 

A. S. CAMERON'S 
PATENT 

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

REDUCED PRICE LIS'I'. 
Number. PRICE. Steam CyJ. PumpCyJ. Stroke. --. -- ---- ---- ----0 $ 50 

I
�in. �ill. 4 1 75 6 2 100 �)9 fi 

.1 
150 6 

i� 
7 �OO 7 1� i7IJ � '6 2IJ 10 7 400 10 12 8 1�a 10 6 12 9 12 h 12 

U 550 14 U 700 16 1�)9 l� 12 850 1� 
lliustrated Catalogue sent free, on afftliCation to the 

lnventor and Sole Manufacturer In the. nlted I>tate. , 

A. S. CAMERON", 
Works, Foot of Ea.st 23d St, 

NEW YORK CITY. 

The H 0 A D LEY 
PORTABLE STEAM ENGINE. 

WITH AUTOMATICAl CUT-OFF REGULATOR 
·'\""IjO B i\l'<\'�f'EO VALve. 

THE BEST g! MOST ECONOMICAL ENGINE MADE 
S�IVO FOR C/RCVLAR 

Th.J.C.HOAOlEY CO. LAWRENCE. MASS. 
STATE WHERE YOU SAW TH 15. 

The New $20 Microscope 
Is fully equal t-o'any that could have been bought three 
years ago for $50. Send for descriptive circular. 

For the best book of practical Instruction get "How 
to Use the Microscope," by John Phln. 75 cts. by mUil. 
INDUSTRIAL PUBLICATION CO., 176 Broadway, N. Y. 

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

U IN ALL THINGS, BUT PROVERBIALLY IN MECHANISM, 
THE SUPREME EXCELLENCE IS SIMPLICITY."-Jas. Watt. 

The Old Reliable Heald & Sisco Pump 
Carries off the h9nors at the CENTEN­

NIAL. The award oj' tile Judyes is 
based on its" SIlJIPLICITY, com­

pactness. and perfection oj' 
WORKMAJ\SHIP." 

No higher praise could be given, but no award what­
eVQi" was necessary to strengthen the confidence of 
thousands already using them. Whenever snpjected to 
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WIW as It Is absolute� Im�ss'ble to Sevise a pump 
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�undred gallons to thlrtl'-ftve thousand galfons per min­
ute. For Paper Makers, Tanners. Contractors; for irriga­

A few copies of these sglendld books, copiously illus- tlon, or for anr, purpose where a larJe �uantlt{, of water 
V:::o%s aJ:smfe r'i.

d
� !d!.n�e�

o
��r��: or

e
lle �-:;st���:: �[a��.

e
�rt't:guf a

t
�.!'.s. ���e t�:n t�;e� :U�d"ie"d �:e� 

esting Facts a� Discoveries in the Arts, SCiences, and makers use them. More than three hundred tanners use 
Inventions, forthe years from 1872to 1876, will find them them. They are used In every State of the Union, and In 
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Every Department of Science is treated In these vol- kind of work o n  hRnd and built at s�ort notice. 
urnes, and tbe important discoveries of the several years First premiums awarded at New Orleans in 1871, in 
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�re the most note- ¥:r.:¥�J��i'f l'hB�.f:" with 18 pages of certificates and 
worthy, exhibiting In a condense� form a general ac- HEALD, SISCO & CO., Baldwinsville, N. Y. c08ii��IWflf
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MECHANICS AND ENGINEERING' 
ELEC'l'HICIT¥J LlGHTo HEAT, SObND, 
TECHNOLOGI, THE uSEFUL ARTS, 
BOTANY AND HOWfICULTURE, 
AGRICULTURE, 
i\1J.�1:lh?iE?;YJll��L

fA�t1W.pc� :irYGIENE. 
i'\:�H�itJt�fll,°fIRMJHI���¥ sICS, 
3�8���tHIND MINERALOGY, 
t��{l!?ltl'AND NECROLOGY. 
Each yearly volume contains about 600 octavo pages. 
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and will be mailed on receipt of $1.25 each, or $5 for tte 0 EA FNESS RELIEVED. No medicine. Book 
se
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o
�':..¥:I�:hed and heretofore sold at $2.50 each, 

free. G. J. WOOD, Madison, Ind. 
or

s���!
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h
r"e:ktin for a single volume which year, 

from 1872 to 1876, Is :feslred, remembering that the date 
of the volUme covers the events and discoveries of the 
previous year. I:;ent by mail on recetpt of price .. Address 

MUNN & Wp!�B:&��W:W York city. 

'l'he f8ct that thts shaftlnJl' has 75 per cent. greater 
strengtb, a liner finish, and· fs truer to gauge, than any 
other1n use, renders it undoubtedly the most economical 
We are also the sole manufacturers of the CELEBRATED 
COLLINS'P AT. COUPLING, and furnish Pulleys, Han�ers, 
:��j;g:t�� g',ost approved AY6�El����IftiM's, on Try Street, a:t and 3rd A venues, Plttsburllh, Pa. 
1905. Canal StreethChic':;,'t01 Ill., and Milwaukie, Wis. 
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GEO. PLACE & CO. l2l Chambers St •• N. Y. 

WOOD & LIG H'l' 
Machine Co. 

WORCESTER, MAS •• 
Manufacture all kinds of 
Iron-Working 

Machinery, 
including many novelties. 

Sh�fling, Pulleys, .t:. 
Send for Circulars. 

ARSENIC IN THE ARTS.-A Lecture 
before the Medical Association of Central New York. 
By S. A. Lattimore, LL.D., .Professor of Chemistry in 
t�e 
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gt �::rce, 10 cents. To be had at this o1IIceand of all news­

dealers. 

PATENTEES or makers of useful and sale-
able articles .bonld send me 

samples. I advertise direct to 2:1 cxx) Agents and Delliers. 
Articles retailing for 25 cents or less preferred. DA YID 
C. COOK, j6 Madison St., Chicago, Ills. 

FOR SALE.--'-THE GOOD WILL, MA-
CHINERY, etc .• of a large Iron Works, consisting of 
Machine Shop, Foundries, etc., ha vin� a good trade 10 a 
paying specialty. Present parties wleh to retire from 
business.. The bulldlnlls w\JI be leased for a lon� term 
�l*�r13il ��I��£1,����Ip'l�iJ!.�:lpah��=.A. A. REE-

GLASS OILERS, c��V��tiTfIe.q���H��1��:il. 

BIG PA'Y to sell our RUBBER PRINTING STAMPS. 
Terms free. TAYLOR & CO.,Cleveland,O. 

Incombustible Mineral Wool 
The best and chea:rr;st Insulator ot heat or cold. Send for circulars, 26)9 r'A":e�ll:f,�l 0t;�'ELBERS, 
P. O. Box jt61. Agent for the Patentee. 

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

bard Sts., Philadelphia, and 59 Gold St� New 1>ook. 

© 1877 SCIENTIFIC AMERICAN, INC. 


