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Inside Pailc, each insertion - - - 75 cents a line. 
Back Page, each insertion - - - $1.00 a line. 
JiJngravings may head advertisements at the same r'ate 

per line, by measurement, as the letter press. Adver

tisernents must be received at publication office as early 

as Friday morning to appear in next issue. 

CS=:::::::='::?i:'i-?Best Tempered Cast Steel. 
Retail Price, 9 Cents per lb. 

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

A. S. CAMERON'S 
PATENT 

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

REDUCED PRICE LIST. 
Number. PRICE. Steam Cyl. Pump Cyl. Stro� 
--"-0- --$-00 --3�in. --� � 

1 75 4 2 6 
2 100 5 2� 6 
3 150 6 3 7 
4 200 7 3� 7 
5 275 7 � 10 
6 325 8 4 10 
7 400 10 5 12 
8 425 .10 6 12 
9 '80 12 7 12 

10 550 14 9 15 
11 700 16 10� 15 
12 850 18 12 18 

Illustrated Catalogue sent free. on application to the 
Inventor and Sole ,Manufacturer in the United States, 

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

NEW YORK CITY. 

C'C" A.RD lOLA.' S 
COFFEE & SUGAR MACHINERY 
Coffee, Malt. Corn, 'Cocoa, and Grain

Dryin!! Machine. Coffee-Hulling and 
Polishing MachineJil. f�o:tree·Wa�hing 
ll.lacl1ine. Helix Sligar Evaporator. 

M essrs. C. ADOI,PHE LOW & CO., 42 Cedar 
Street, lUessrs. ltI UNOZ & E�PRIEL I,A, 52 Pine 
Street. New York, are Mr. Guardiola's .Agents. and they will give prompt attention to all orders for allY of the 
u.bove machines. 

$50. ooF�g'b�iii j�Is�;�1;e���r
Tcir�ut:��

E S
-H. L. SHEPARD, Cincinnati, O. 

[ESTABLISHED 1846.] 

Mnnn & Co.'S Patent Offices. 
The Oldest Agency for olicitin II' Patents in the 

United States. 

THIRTY 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 t e most ex
perienced men as examiners, specification writers, and 
draughtsmen, that can be found, many of whom have 
been selected from the ranks of the Patent Office. 

SIXTY 'rHO USAND inventors have availed them
selves of Muon & 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 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 pendingbeforethe 
examiner. This is done through their oranch 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
ferences, giVe Wi'itten 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. 

A special notice is made in the SCIENTIFIC AMER
ICAN of all inventions patented througn this agency, 
with the name and residence of the patentee. Paten ts 
are ofwn 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 N ovem

ber 26, 1867, 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
fice $1. 

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 patentee, title of invention, 
and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A handsomely' 
bound Heference 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 
MUNN & CO., 

PUblishers SCIENTIFIC AMERICAN, 
37' Park Row, N. Y. 

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

J'titutifit 1\tttttitau. 
EMERSON'S PA'l'ENT READ! READ!! READ !I! 

Nearly 1,000 in operation. and I,ODO,()oO extra bits sold lIer Year. 
NEW BRUMLEY, HARRISON Co., OHIO. 

. I use ten Bits in my saw at one time (filling the other spaces with blanks), and have cut 15,000 feet of one-inch 
oak lumber with ten bits. R. T. PATTEN. 
Em�r�o-;���uli1 ce;�'������ti�a1����., �����s ��ui�����ri�:�M c��tten, for circular and price list, to 

P.runium a/lead <!f All at Centfflnial, II and and Self-inking. 

Y::� D)�'lJ·'J11J.JilJ·D /i1! Sav, mon,y! Do 
OWN K'.!!. � _ � __ Q)�moreadvertislllg 3 Press for cards,label s,  euvelopes, etc. Large 

sizes for large work . .A'1Iybody can wor k them, 
have good pastime for s pare hours, and can 
make money b y  taking in smal l jobs. 

na U' � have m uch f un andmake money �1�rE!�SIF��(JJ).If JiSJ very fallt at p rin tin.g cards, etc., 
" � -' �� Send two stamp s tor catal0!ue. 

to Mfl'il, KELSEY & co. Meriden, (Jonu 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. Send for new iilustrated catalogue. 

Lathes, Planers, Drnls, &0. 
NEW HAVEN MANUFACTURING CO •• 

Ne_ Haven, Conn. 

HARTFORD 
STEAM BOILER 

Inspection & Insurance 
COMPANY. 

t. B. FillILII, V. Pns't. I. I. !LLEI, PrU't. 
J, B, PIERCE. SIte'J. 

ROCK DRilLING MACHINES 
A NO 

AIR COMPRESSORS 
MANUFACTURED BY BUR LEICHRoCKDRlll Co. 
SENU,fOR PAMPHltT. FITCHBURG. MASS. 

til:= 
Steam �i�iha;a Works. 

ESTABLISHED 1826. 
_ CHARLES B. HARDICK, 

' " " """ , No.23 Ada nls St r e e t, 
�� -- BROOKLYN, N. Y. 

NON.COllnUSTIHLE STEAM BOILlm AND l'l-l'E 

COVERING 
,.'�" < � Pi-"-TENT' '''-'''' . 

COLD ROLLED 
SHAFTING. 

The fact that this shaftinjl' has 75 per cent. greater 
strength. a finer finish, and IS truer to gauge, than any 
other in use, renders it undoubtedly the most economical 
We are also the sole ma.nufacturers of the CELEBRATED 
COLLINS'PAT. COUPLINGdandfurnish Pullers' Han

N
ers, 

:��ligft��� ro
ost approve Sj��El&t'All"GIrtiM' s, 

on 
Try street, 2d and 3rd A venues, Pittsburgh, Pa. 

190 S. Canal Street, Chicago, Ill., and Milwaukie, Wis. 
iT Stocks of ,this shafting in store and for sale by 

���:ag�Nb:;t.Ff??c:,i':,
t
�:r'S�%�sN. Y. 

BN@'W��3V 
STEAM PUMP WO R KS, 

92 & 94 Liberty St .. New York. 
Greatreduction in prices. Send for catalogue. The 

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

MACHINERY OF IMPROVED S TYLE S FOR 
. makm« S HINGLES, HEADING and STA YES; 

also GUAGE LA'l'HES for TURNING HANDLES. Sole 
��!��S �d��:� 

Pat. 
8�fli���¥t
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& H��

i
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PERFECT 

NEWSPAPER FILE 
The Koch Patent File, for 'preserving newspapers 

magazines, and pamphlets, bas been recently improved 
and price reduced. Subscribers to the SCIEN'l'U'IC AMERICAN and SCIEN1'Il�IC AMERICAN SUPPLEMJi)NT can be 
-supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 
M UNN & CO., 

Publishers SCIENTIFIC AMERICAN. 

STUDIES OF MATTER AND LIFE.-By 

NOVE'S 
MILL FURNISHINe 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 fiour millsj

. 
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IMPORTANT FOR ALL CORPORATIO N S  AND 
MANF'S CONCERNS.-Buerk's 'Va tch

man's 'I'nne Detector, capable of accurately con
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J N�B.!�h:t;;!�g":i;'�t I!�:';;S��& �o���OJ�� �:it� 
�:�e t��g�%z!���ea

a
:�iin�lU¥:£2eJ���' & �g

c
i;���fi� 

�Y8c��
n
gtii��¥n�

e
o�

d
:-y

O
��:n1�

u
�iI :e

e
���1� �i�« 

accordin? to law. 

MANUFACTURE OF ARTIFICIAL BUT-
ter.-By Prof. Henry A. Mott, Jr., E.M. With six en
gravings.-Being a History of the Artitlcial Butter 
Manufacture, Descriptions of the Principal Processes 
now in use, Details of Latest Improvements, Plan of an 
Artificial Butter Factory, Engravings of the Machinery 
reqUired, Chemical Analyses of Butter and of Artificial 
Butter, Details of the Costs of setting up an Artificial 
Butter Factory, the Capital required, the materials and 
quantities consumed, Cost of manufacture per pound, 
the Daily Profit, etc. A complete and reliable treatise 
contained in SCIENTIFIC AMERICAN SUPPLEMENT Nos. 
48 and 49. Price, 10 cents each. To be had at this office 
and of all newsdealers. 

P.BLAISDELL � CO., 
Worcester, llIasll., 

Manufacturers of the Blaisdell Patent Upright Drills 
and other first-class Machinists' 'rools. 

Blake's Patent Stone & Ore Crusher. 

BRADFORD MILL CO. 
Successor. to Jas. Bradford" eo. 

MANUFACTURERS OJ' 
French Buhr Millstones, 
Portable Corn & Flour Mill_, 

Smut Machines, etc. 
Also, dealers in B olting ClothJ ani. 

General Mill Furnishing. 
O:tllce&Factory.158W.2d8t. 

CINCINNATI, O. 
I.R.Stewart,Pre" W.R.Dunlap,8ee. 

SENT ON APPLICATION. 

1"'IATEN TEES or makers of useful and sale
.. '  able artIcles should send me 
samples. I advertise direct to 25,000 Agents andDealers. 
Articles retailing for 25 cents or less preferred. DAVID 
C •.. COOK, i6 Madison St .. Chicago, Ills. 

. 
The HOADLEY 

PORTABLE STEAM ENGI NE. 
'lIITHAUTOMATICAL CUT'OFF REGl,ILATO'a 

AND BA1ANCEC VALVE!. 
THE BEST"�MOST ECONOMI.JAL ENGINE MADE 

SEND FDA C/RCt/l-AR, 
TheJ.C.HOADLEYCO. LAWRENCE. MASS • 

STATE WHERE YOU SAW THIS. \ 

CIVIL ENGINEEitandEXI1EH'I'. 
HENRY A. S'1' JOHN, 31 & 33 Broad St., Room 8, New 
§�:�KJitiio��a��n:sti��� S��Bil:t��d f�¥Efs1i�alS �a�'i 
Railway or Public Works and Private Properties. 

Patented 1068-·r874- BOLT CUTTERS. n Dies open aDd clos� and Bolt 
!lit -� _ ' _ thrown out automatically. 

• One pattern, holds finishd bolts 
on centres and threads them with 
greater accuracy and uniformity 
and ten times a$ fast as a chaset 
in a Lathe. Highest award ot 
American Institute, 1869 & 1874. 

Wood & Ll�ht MachIne Co., Worcester, Mass. 
make all kIRds of Iron Working Machinery. 

Also. Shafting, Pulleys, &c. 

Incombu'stible Mineral Wool 

THE TANITE CO., 
STROUDSBURG, P A. 

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

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

EAGLE FOOT LATHES, 

G With Scroll and Circular Saw Attach-
W��[,';e ��h�
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'rif;.:J''i»���r��:�� 
Neatest designs, superior finish. Lo-w 
f#ricelltl. Our new Catalogue describes 

� �rii���� o�'1�lis
t�ii.1 l§���St�lit�

or the 
WM. L. CHASE & CO., 

95 & 97 Libertv St. New York. 

S. GUITERMAN, EXPORT AND COM

L6����. Mw��a�or:oo��e�a�r��l:
n
13r��:fs�
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Broadway. Best of attention to introduce Merchandise, 
Patents, etc., in any part of Europe 

F001' POWER TENONING MACHINES FOR SALE 
By S. C. HILLS, 78 Chambers St" New York. 

IT PAYS to sell our Rubber Hand Printing Stamps. 
Terms free. G. A. HARPER & BRO., Cleveland, O. 

THE BEST 
AND MOST ECONOMICAL 

Boiler Feeder 
IS 

FRIEDMANN'S INJECTOR, 
MANUF AUl'URED BY 

NATHAN & DREYFUS, New York. 
108 Liberty St. 

Send Cor C ircular. 

mlJ�m1IlJ)� Jt�I� lft1. 
�I!»��.� '!.JJ JiJJ� 

SOIENTIFIO AMERIOAN 
For 1877, 

THE MOST POPULAR SCIENTIFIC PAPER IN 

THE WORLD. 

THIRTY-SECOND YEAR. 

VOLUME XXXVI.-NEW SERIES. 

The pubUshers of the SCIE NTIFIC AMERICAN beg 
to announce that on the s;xth day of January, 1877, a 
new volume was commenced. It will conUnue to be the 
rum of the pubUshe.rs 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 mecharncal pursu;ts 

should th;nk of doing without the ScIENTIFIC AMERICAN. 
Every number contains from six to ten engravings of 
new machjnes and inventions whjch cannot be found in 
any other pUblication. 

TERMS OF SUBSCRIPTION. 
One copy of the SCIENTIFIC AMERICAN wjJJ be sent 

for one year, 52 numbers, POSTAGE PREPAID, to any 
subscr;ber in the United States or Canada, on receipt of 
three dollars and twenty cents by the pnbUshers. 

One extra copy of the ScIENTIFIC AMERICAN will be 
supplied gratjs jor every club if jive subscribers at $3.20 

each; or s;x cop;es for $16.50 without extra copy. 
Postage free. 

The Scientific Alnerican Supplenlent. 

A weekly paper, un;form in s;ze w;th the SCIENTIFIC 
A..'I1ERICAN, but a d;sUnct publication. It conta;ns work-

Prof. HenryJ. Slack,F.R.S. A most interesting and 
valuable paper, explaining the latest scientiflc theories, 
researche s a,nd calculatIOns, concerning the various 
Modes of Motion, the Ether of Space, the Transmission 
of Wave Forces, the Limits oIVision, the Size of Atoms, 
��
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TIFIC Ar.n�RICAN SUPPLEMENT No. 27, Price,10 cents. 
To be had at this office and of all newsdealers. 
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t or cold. Send ;ng drawings of engineer;ng works, and elaborate trea

P. O. Box 446L 
ALEXAN��:;'Ro�E',�i!:�entee. Uses on every branch of Science and Mechanics, b y  

em;nent wr;ters, a t  home and abroad. An mustrated 
cover protects the handsomely pr;nted sheets. Price, 
$5.00 per annum. S;ngle cop;es 10 cents. 

Patent 
Reverse Motion 
PaneUn�, Variety 
Mouldin�' a n d  

Dovetailing 
lUa c h i  n e. 
cuts Pane l s  of 
any de s i gn  or 
style of mould in 
the solid wood 
w i t  h neatness 
and dispatch. Is 

a first class 
��g

p
§
r
c �g�� 

M o u l d e  

Machines Send for 

AND Illustrated 

Wheels Circular, 
Weissport, 

Guaranteed, PA. 

JOS. G. ROGERS & CO .• Madison, Ind., wish to place a 
consignment of their Tannate of Soda BOILER SCALE 
PREVEN'l'IVE in all im))ortant towns in the United 
States, to be sold on commission. Applications solicited. 

One CO}J1J if the SCIENTIFIC AMERICAN and one copy oj 

the SCIENTIFIC AMERICAN SUPPLEMENT wm be sent for 
one year, postage prepa;d, to any subscr;ber in the 
Urnted States or Canada, on reccipt of seven Dollars by 
the pubUshers. 

The safest way to renlit is by Postal-Order, Draft, 01 
Express. Money carefully placed ins;de of envelopes, 

. n Send for book on Boiler Incrustation. 
securely sealed, and carefully addressed, seldom goes 
astray; but jt is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

and 

--------- --------. _----

STILWELL'S PATENT 

Lime Extracting Heater and Filter. 
Indispensable to economy in use of steam. 

MUNN&CO .. 
PRICES GREAT:LY REDUCED. THE "SdenWic American" 18 pr;nted with CRAS. 

Catalogue on application to the manufacturers, ENEU JOHNSON & CO. 'S INK. 'fenth and Lom-
STII.WELL & BIERCE M'F'G CO., Dayion, Ohio. bard Sts., PhiladeJphia, and 59 Gold St., New York. 

© 1877 SCIENTIFIC AMERICAN, INC. 
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