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I MILL FURNISH'

INC WORKS b Niagara 
are the largest In the

. 

United States. The), make Burr i . .,;.. Steam Pump Works. Inside Pall'e, each insertion· •• "Ii cents a line. Millstones, Portable MiIIB, Smut Machines, Packers, Mill ; _.-

Back Pall'e, each insertion ••• $1.00 a line. Picks, Water Wheels, Pulle];S and Gearing, specially ESTABLISHED 1826. 
JiJw;ravinf/8 may head advertisements at the same rate 

adapted to 1I0ur millBj, ���(bf'� <£'tg'Jr,�Ulfalo, N. Y. . CHARLES B. HARDICK, 
per line, by measurement, as the tetter preis. Adver- FORSALE-A 25-HORSE POW ER-II A RRI  S O N  No.2 3 A d a D1 8 S t r e e t. 
tisements must be re ceived at '[YUblicatWn qjftce as early Boller, nearly new, by JAMES BINNS, Iron Founder, BROOKLYN, N. Y. 

THE TANr.rE CO., 
STROUDSBURG, PA. 

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

BUY YOUR BOILER AND PIPE 

COVERING as Friday 'fIWT"Tbinu to appear in next issue. 27 Walworth st., Brooklyn, N. Y. 

CtT ARDIO:t.A'S ESTABLISHED ISH. 

JOSEPH C. T ODD COFFEE & SUGAR MACHINERY (Formerly of Todd & Rall'e'll),ENGINEERand}.rACHIN-
Coffee, Malt., Corn, Cocoa, and Grain· ��hi!���: Sfe'it'::fE�Y��s, �R:;'S?:�mAt;'d��ri� 
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Machine. Hellx Sugar Evaporator. all kinds of machinery. ::lend for descriptive circular 
Messrs. C. ADOLPHE LOW & CO. 42 Cedar and price. Address 

Street, Messrs. MUNOZ & ESPRIELLA, 52 Pine .t. C. TODD, 
Street, New York, are Mr. Guardiola's Agents, and they i 10 Barclay St •• Nell' York, or Paterson, N. J. 
will give prompt attention to all orders for any of the ; -::-:=--:--:�=-===::-:-=-=---__ -::-:-__ above machines. JOS. G. ROGERS & CO., MADISON, IND., 

V
Best Tempered Cast Steel. 

tAW RetaU Price, 9 Cents per lb. 

WARRANTED. IT Send for Circular . .... • Fisher & Norris, Trenton, N. J. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Bend for new Iilustra ted catalogue. 
Lathes, Planers. Drills, &0. 

NEW HAVEN MANUF,lC'I'URING CO., 
NeW' Haven, Conn. 

PETTENCILL'S 

NEWSPAPER DIRECTORY 
AND .. 

ADVERTISERS' HAND·BOOK 
FOR. 1877. 

PRICE. ONE DOLLAR. 
Containing complete lists of American News. 

grf�f;:'''':a��n o��":"e P:;,���d��:I:N t�� �:.:i'ir.e�:r:�g 
business men. 
an�h��:n'i��t

a
�gr�o�af:;!' �r:l"e�� ��t\�g::;r.

le
�� will be sent to any address, postpaid, upon receipt of the 

very low price of one douar per copy. 
S. M. PETTENGILL & CO., 

PUBLISHERS, • 

37 Park RoW', New York. ------

[ESTABLISHED 1846.] 

!nnn & Go'.S Patent OffiCBS. 
The Oldellt Alfency for solicitinll' Patents in the 

United States. 

TIDRTY YEARS' EXPERIENOE. 

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 corps of the most e::o;
perienced men as examiners, specillcation writers, and 
dranght .... en, .that can be found, many of whom have 
been eelected from the ranks of the Patent Ollice. 

SIXTY THOUSAND Inventors have availed them
selves of Munn & Co.'s services in examining their In
ven tlons and procuring their patents. 

MUNN & CO., In connection with the publication of 
the SCIENTlFIC AMERICAN, continue to examine In
ventions, confer with inventors, prepare drawIngs, spe
cillcations, and aSSignments, attend to ruing applications 
In the Patent Ollice, paying the Government fees, and 
watch each case, step by step, while pending before the 
examiner. Thls·18 done through their branch ollice, cor
ner F and 7th S ts., Washington. They also prepare and 
file CBveats, procure design patents, trade marks, andre
Issues, attend to rejected oases (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 
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NON.CO)lBUSTIBLE STEAM. BOILER ASD PIPE 

COVERING 
ITH "AIR SPACE" 

to 20 per cent. t E. 9th St. N. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
i. B. FRiIILII, T. Pns't, I. I, 1LLEI, l'III'L 

I. B. PIERCB, WJ. 
$5 to $20 ner day at home. Samples worth $5 

free. STINSON & Co., Portland, Me. 
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PERFECT 

NEWSPAPER FILE 
The Koch Patent File, for preserving newspapers magazines, and pamphlets, hitS been recently Improved and price reduced. 8ubscrlbers to the SCIENTIFIC AM-ERICAN and SCIENTIFICA PPLEMENT can be 
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led f or �:gJ�ttg� 

H SOlE eCeBsary for 
every one who paper. 

Address 

MACHINERY OF IMPROVED STYLES FOR 
maklng SHINGLES HEADING and STAVES; also aUAGE LATHES for TURNING HANDLES. Sole 
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Local and Traveling Agents Wanted 
In every State and Territory In the Union, to sell Me-
��:IY!':'Je?t��g�an�
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e
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Box28U,N. Y. 

GUILD & GARRISON, 
34 to 44 First St., 

Wllliamsburgh, N. Y., 
Manufacturers of 

STEAll I'UllI'S 
for all purposes. 

A¥:
c
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Air CompreS80rs. 

every branch of patent bUSiness, both In thls and infor- LeCOU NT'S PATENT e1gn countries. 
A Sllecial notice Is made in the SCIENTIFIC AMER- Machinists' Tools. ICA.." of all Inventions patented through this agency, REDUCED PRICBS. with the name and residence of the patentee. Patents Set Iron Dogs, 3-8 to 2 In., $5.60 

are often sold, in part or whole, to perJlons attracted to II ,r.II",... " 3-8 to4m., _ _ _ _ .12.00 
the Invention by lIuch notice. :: SWel:: � \"0 111':;: _ - _ - _ - _ -

_ _ 1�:� 
Patents obtained In Canada,England, France, Belgium, Iron & Steel CIamps, Die DOgS, Clamp Dogs,;rlce Clamps, 

Germany, RUSSia, PrUBBla, Spain, Portugal, the British· Expan8.I��l�d�6"utrJ;
. 
t�fhf�';,�a;:� ,r��'i,�lst to 

Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pertltlnlng 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, 1867, can be supplied with olliclal copies at rea
sonable cost, the price depending upon the extent of 
drawings and length of specillcatlons. 

Any patent Issued since November 27, 1867, at which 
time the Patent Ollice commenced printing the drawings 
and specillcations, may be had by remitting to this of
fice $1. 

A copy of the clalms 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 Reference Book, gilt edges, contains 140 pages 
and many engravings and tables important to every pat
entee and mechaniC, and Is a useful h ndbook of refer
ence for everybody. Price 25 cents, mailed free. 

Address 
MUNN & CO., 

DAMPER BE ST AND LEVERS 
REGULATORS GAUGE COCKS. 
MURRILL & KEIZER, U HOLLIDAY ST., BALTIMORE. 

The Double Excentric 

Cornice Brake. 
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=_6.. .... & co., successors to Thomas & Robinson, Cincinnati, 0, 

Incombustible Mineral Wool 
The best and che"est insulator of heat or cold. Bend for Circulars, 26Ji r1"t:ru15�l0:fi�i!JLBERS, P. O. Box "61. Agent for the Patentee. 

S3 WATCHES. Cheapest In the known world. Sample watch ana out t ree to .Agent8. 
For terms addren COULT'1f1ti CO .Chlcag.') 

�H@'W��SV 
ST EAM PUMP WO R K S, 

92 & 94 Liberty St •• New Yo,rk. 
Great reduction In prices. Send for -.Iogue. The 

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

ROCK DRILLING MACHINES 
A NO 

AIR COMPRESSORS 
MANUFACTURED BY BURLEIGHROCKDRILL CO. 
SEND FOR PAMPHlET FITCHBURG MASS. 

Type and Printing Materials 
FOR SALE. 

In ��!��
o
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f Type, In gOOd. condltlon, hav-
irevler, on Long Primer Body, about 550 lbs. . Brevler, 100 lb.. , 
I��r:.

ri�h��.Brevler Body, 360 lbs. 
Sixteen Cases Job Type, In Cabinet. 
All the above are Copper-faced. 

Brass Rules, etc. 
Irs. 

ases, wro�l�t ���� r��'��� Inches. 
Composing Frames, ,_ Racks 2. Imposing Stones, one 75x30 Inches, one 72xOO, both on 

, stands with drawers. Roller Press. The above were used on the SCIENTIFIC AMERICAN, and are In clean and perfect condition. The room In 
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EAGLE ·FOOT LATHES, n Improvement In style. Reduction In 
rices April 20th. Small Engine Lathes �lide Rests, Tools. etc. Also Scroll and Circular Saw Attachments, Hand Planers, etc. Send for Catalogue of outllts 

for Amateurs or Artisans. 
WM. L. CHASE & CO., 

95 & 97 Liberty St., New York. I 

BOGARDUS' PATENT UNIVERHAL ECCEN
TRIC MILLS-For grinding Bones, Ores Sand Old Cruclble:'{ Fire Clay, Guanos, 011 Cake, Feed, Corn, 

�o��n c�ge, TBgc"o"�gut,Sn*I�XS��
ar

AS���fb •• �?�: 
erc., and whatever cannot be ground bll other mills. 

direct from the Manufacturers. 
ASBESTOS FELTING CO., 

Front St., near Gouverneur, N. Y. 

P:vrometers, 
BOli(,r Flue..� Super-Reated 

HE",RY W. BULK 

A. S. CAMERON'S 
PATENT 

" SPECIAL" Steam Pump 
18 the StBndBtd of Excellence at home and ahroad. 

Number. 
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REDUCED PRICE LIST. 
PRICE. iSteam Cyl. 
$ :i0 

,.Ii 180 1 0 200 
I§! 
4�:i 
4 0 
:i:i0 ,.00 8 :i0 

3J.Oin. 
4 • 
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A. S. CAMERON, 

Stroke. ----
4 6 6 
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Works, Foot of East 23d St. 
NEW YORK CITY. 

The HOAD LE Y 
PORTABLE STEAM ENGI!;;" 

WITHAUTOMATICAL CUT-OFF REGULA1'"Or 
AND B ALANCE[) VALve. 

THE BEST >,,0 MOST ECONOMICAL ENGINE MADE 
SEND FO/? C/RC ULAR 

Th.J.G.HOADlEY CO. LAWRENCE. MASS. 
STATE WHERE YOU SAW THIS. 

The New $20 Microscope tJ�:'h!O""':��¥�Mr6w�
e
:��c��:;. roasl1�Ill:'I! ck�WGlit 

DUS, corner of White and Elm Sts., New York. IS fUlly equal to 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 JohnPhln. 75cts. by mall. 
INDUSTRIAL PUBLICATION CO., 176 Broadway, N. Y. 

PyroDleters. 
FOR Blast Furnaces, Ovens, Boller Flues, Superheated Steam, Zinc and Lead Baths. 

Drop Hammers and Dies, for work- W�11:d�t:ra�
he

Ef.�t'tJ�'h� 
WN,311 Walnut St., 

Wld'il�sp:�SS a��Mi�Jftf;w:' Conn. 

1872, 1873, 1874, 1875, 1876, 
SCIENCE RECORD.j 
trtt!a� �t��:e�h":te rE!e��ll���:· ve�Plfo�IYp�:: 
Persons desiring a condensed history of the most Interesting Facts and Discoveries In the Arts, SCiences, and Inventions, for the years from 1872 to 1876 will lind them 
recorded In the live volumes of the SCIENCE RECORD, now offered at half the orl�nal price. , Every .Department of ScIence Is treated In these vol- : 
umes, and the Important discoveries of the several yeall : 
r;t1'°��nliiJ:��i�.fy�f���& ��ec��a g�il��':,"gs, i DAYTON, OBIO. 
prepared expr""sly for these Ann ualB. ' 

w�:fi:� :�;;:'¥J��� t,!'-�lg��:::.f ��
h
: ���r�O!� -T-u-b- e--C-leaners ¥:ib;i��l0:91� co i"��°lt�.:1t'lttIiGY, TIONAL STEEL TUBE CLEANER CO. 8UE. 9th Bt.,N. Y .  

AND ENGINEERING 
Y LIGHT, HEAT, SObND, 

'JBIJW��I¥J'Ri�TS, AGRICULTURE Y
:B:YGIE:b."E, 

P�YSICS, 

TO INVENTORS 
AND MANUFACTURERS 

LOGY AND MINERALOGY, 
fifolfRI?lll'AND NECROLOGY. FOLLOWS & BATE, Manchester, England, Hardware 
Each yearl), volume contains about 600 octavo pages, and Machinery Merchants, are prepared to buy Amerl

Including a large number of handsome engravings : can Goods for Cash, and to act as Sole Wholesale Agents. 
They are bound!n substantial and handsome blnQin : and will be mailed on receipt of $1 .25 each, or $5 for tt"e 

A
LCOTT LATHES, for Broom, Rake and Hoe Han-

8ef�:yft�:ie°���W:hed and heretofore sold at e2.60 each, dIes. S. C. HILLS, 78 Chambers St. N. Y. 
or $10 for the set. 
fr��t!'§72�0 �Wil�'�':fel;��d� :e��:' b';,�l::'�h !'�\'l!'e Ya":t';; of the volume covers the events and discoveries of the 
previous year. Sent by mall on receipt of price. Address 

MUNN & Wp;;�BIf����:w York city. 

The fact that this shaftln/( has 75 per cent. greater 
��h"e�fnhu:e�e"�!,:!

s
li���,:gt��Y;�����f':;c��a�� We are also the sole manufacturers of the CELEBRATED COLLINS'P AT. COUPLING, and furnish Pulleys, Hangers, etc./ of the most approved styles. Price lliit malied on app lcatlon to JONES &LAUGHLINS, 

Tr and 3rd Avenues, Plttsburgh,Pa. 190 S. Canal Ill., and Milwaukie, Wls. 
lIT Sto in store and for sale by 
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DROP 
FORGINGS and 

SPECIAL MACHINERY, THE HULL & BELDEN CO., 
Danbury, Conn. 

JOJ..�� HOLLAN""D'S 
G-OLD PEN"S 

keceived the Centennial Medal from the Judge, on Awards, tor 
•• su�erior elasticity and general excellence." If not sold by your Stationer, send tor Illustrated Price-List lO the 

lJlanul"actory. 19 W.4th St.. Cincinnati. 

SPARE THE CROTON AND SAVE THE COST. 

Driven or Tube Wells 
$5 �ri�il'i�otltlW��nro:�!;,�e���r� �i¥�e��:t�lWJlt'ilW�s:tiro�Y4�1.t��1l�.'!f.�� who control the patent forGreen'sAmerican DrivenWeli 

DUe'S IMP E 
PATENT ELEVATOR BUCKET, iCELEBRATED FOOT LATHES. 

FOR BREWER� FLOUR MIL�� GRAIN ELEV A- I Foot Power Back..g r d Screw TORS, SUGAR J.U;FINERS, &0. Lathes, Small Hand and el>o�er Plan-
These buckets are made of the best char- ers for Metal Sman Gear Cutters, 

I t inJ{ I d ted to Slide-restsi Ball Machine for Lathes, 
��w"ea";?!rxofth��\�'ins�'�\��'iETS." Foot Sero J Saws, lillht and heavy 
The cost Is about the same. Address Foot ClrculaIYSaws. Just the artlc· es 

T. F. ROWLAND, Brooklyn, E. D., N. Y. ���0����d':,"3. O§e!�tI:�:'�llus���f.!a Publishers SCIENTIFIC AMERICAN, 
3" Park Row, N. Y. 

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

• 
Cat�����ALDWIN. Laconia, N H 

Address JOHN A. ROEBLING'S SONS Manufactur_ T::i7:Q-k'"ng "IIlodels . -
era Trenton. N. J., or 117 Liberty Street, New York. Y" �, � J.fl.. l 

T
HE "Scientific American" is print<ld with CHAS. 

S 
Wji�eIS �nd ropetor conveying power long distances. , And Experimental Machln."ry, Metal or Wood, made to I' 

ENEU JOHNSON & CO.'S INK. Tenth and Lom· en or c rcu are order by J. F. WERNER, 62 Center Bt., N. Y. bard St8., Philadelphia, and 5!).Gold St., New york. 
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