
, citutific jtutriCllU. 
Inside Palle, each insertion - - - '15 cents a line. 
Back Page, each insertion - - - $1.00 a line. 
Jl}ngravings may head advertisements at the same rate 

per line, by measurement, as the tetter press. Adver
tisements must be received at publication office as early 
as Jilriday m orning to appear in next issue. � GAS FITTERS, ENGINEERS, MACHIN

ists and Apprentices, should all read Plumb
er's and Gas Fitter's Gnide. Illustrated and neatly bound, $1 per copy. 

J. D. GALLOWAY, 345 N.1Oth St., Phila. 

THE BIGELOW 
Steam Engine. 

BOTH PORTABLE AND STATIONARY, 
The CHEAPEST AND BEST in the market. Send for descriptive circnlar and price list. 

H. B. BICELOW &. CO., 
New Haven, Conn. 

Niagara 
Steam Pump Works. 

EsTABLISHED 1826. 

C'O'ARD.IOLA'S 
COFFEE & SUGAR MACHINERY 
(Joft"ee, Malt, Corn, Cocoa, and Graln

Dryin:r Machine. t.:oft"ee-Hulling and 
Polishing MachineM. (;oft"ee-Washing 
JJ.aclline. Helix Sugar Evaporator. 

sl��r,sM';s�rs�M�JJ&¥\;L2s'}:R'E£'l;A�5ff,1�� 
Street, New York, are Mr. Guardiola's Agents, and they 
will give prompt attention to all orders for any of the 
above machines. 

NEW POCKET FIRE ARM. 
Smallest and most perfect Revolver 

in the world. Usual form of Stock, or 
TRADE handle, dispensed' with. A perfect 
MARK-f-- safeguard against accident. Send for 

All .1:'ight Fire Arm Co., Lawrence, Mass. 

NEW AIR COMPRESSOR OF M DUBOIS, 
with description, dimensions. Illustrated by engrav
ings. SCIF.N'l'IFIC AMERICAN SUPPLEMEN'l', No. 2Z. 
Price, 10 cents. Sold by all News Dealers. -------

P.BLAISDZLL � CO., 
Worcester, lUass., 

Manufacturers of the Blaisdell Patent Upright Drill. 
and other first-class Machinists' Tools. �---.-"----

Blake's Patent Stone & Ore Crusher. 
NEW PATTERNS, with important im-

�r::�;lh�
m

/h�vi(�tti��
s
nl;ri1ac�������� 

by the principal MUNICIPAL, RAILROAD 
and MINI�G COHPORATIONS and CON
TRACTORS in the United States and 
foreign countries, for breaking hard and 
brittle substances TO ANY SIZE. Send 
for circular. Address, 
BLAKE CRUSHEH. CO., New Haven, Ct. 

THE BEST 
AND MOST ECONOMICAL 

Boiler Feeder 
IS 

FRIEDMANN'S INJECTOR, 
MANUFACTURED BY 

NATHAN &. DREYFUS, New York. 
108 Liberty St. 

Send Cor Circular. 

BRADFORD Mill CO. 
SllCceuorltoJal.Bradford" Co. 

IlANUF ACTURERS or 
French Buhr Millstones, 
Portabl. Corn & Flour Mill •• 

Smut Machines, etc. 
A.IIO, dealerS in Bolting Cloth. an. 

GenerallUll FurDilhing. 
Olllce &I: Factory. 158 W. l!d 8t, 

CINCINNATI, O. 
�.R.Stewart,Pr(;3. W.R.DuDlap,&e. 

;;P'R'DOi!i::r;I8'i�SENT ON APPLICATION. 

SPHERICAL ELEVATOR BUCKET. CHARLES B. HARDICK, 
N o. 23 A d a m s St r e et, 

BROOKLYN, N. Y. OVER 20,000 ALREADY SOLD. 
�����-

TOOLS, 
Engine Lathes, Iron Planers . 

Endorsed by the leading millers and manufacturers in the country. No CORNERS TO 
OATcn j requires less p ower to run;/will throw clean every time; made of the best char
coal stamping iron, an d positivel y indestructible j cost about the same as tin or sheet iron 
square buckets. Ask your nearest Mill Furnishing House or Millwright for them. 
Samples furnished. Address 

�OlUNG AND TURNING MILLS, 
Radial Drills, etc., etc. 

T. F. ROWLAND, Sole Manufacturer, 
Brooklyn, E. D., New York. 

All New Designs. Best Qnality at Low Prices. 

NILES TOOL WORKS. Hamilton, Ohio, 
----------�----------------------
$12 a dlt y at home. Agents wanted. Outfit and 

terms free. TRUE & CO .. Augusta, Maine. 

BOGARDUS' PATEN'r UNIVERSAL ECCEN
TRIC MILLS-For grinding Bones, Ores. Sand .. Old 

Crucible� Fire Clay, Guanos, Oil Cake, F'eedt L'orn, 
Corn and Cob, Tobacco, Snutf, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints,_ Printers' Inks, Paste Blacking ... etc. 
JOHN W. THOMSON, successor to JAMES BOuARC 
DUS, corner of White and Elm Sts., New York. 

• CAVEA'.I'S, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica· 
tion of the SCIENTIFIC AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
tnventors. � 

PATENT SCROLL AND BAND SAW MACHINES A 
speciality. CORDESMAN, EGAN & CO. , Cincinnati, O. 

OT I S' SAFETY H?ISTING 
MachInery. 

OTIS BROS. & CO., No . 348 Broadway, New York. 

Reverse Motion 
r Paneling, Va· 

riety Moulding 
&; Dovetailing 
Machine. Cnts 

of any 
deSign or sty Ie of mould in the 
solid wood with 
neatness a n d  
dispat.ch. 

Is a first-class 
,Edge, & 
Moulder . 

o e s general 
D ov e t a i l i ng 
with thick or .-athin stuffs. Simple, Durable and 

�1!.!!i.iii!�
Efficient. nrSend for Pamphlet 
��fld ��.RI'bu�[er:1��· all'I:I'nrg:�� 

Variety Moulders made to order, and warranted by the 
B. C. MACHINERY CO ., 

Battle Creek, Mich. 

A TREATISE ON 

Engineering Construction . 
Embracing Discussions of the Principles involved, and 
*���IWlt1:t�ffo�

a
���� 

u
�ro�h�lt]o�· Shields, C.E. 

D. VAN NOSTRAND, Publisher, 2a Murray St., and 27 Warren St., New York. 
*** Copies sent free by mail onreceiptof price. 

In this line of business they have aad OVER THIRTY 

YEARS' EXPERIENCE, and now have unequaled /aciJities 
for the preparation of Patent Drawings, Specifications, 
and tbe-Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regnlations, Copyrights for BookS, LabelS, 
Reissues, Assignments, and Reports on Infringements 

R U PT U R E 1!!i�:r5b/�,tM���tann�fit�<ilc ��.r;n;!'lh�wo,,�.�,:,ell �Old �fe Ru ure securely, day snd niJi{ht, until cured. Bon't purchase a Truss 0' 
.any kind til�ou write for our DESCRIPTIVE CIRCULAR, which will be sen.ti n Il pl aiD 

... Ied envelope. Add" .. THE AB80TT M'F'C CO., 397 Broadway, NEW YORK. HrMont;onth"pap". ' 

of Patents. All business intrusted to them is done � i� Wright's Pat. Bucket 

��t!
s.
special care and promptness, on very moderate �'l' ':11'11., J 'J I tlJ���{::���:'�:�:: We send free of charge, on application, a pamphlet _____ . __ _ 

containing fnrther infornmtion about Pateuts and how ESTABLISHED 1844. 
to procnre them; directions concerning Trade Marks, JOSEPH C. TODD 
Copyrights, Designs, Patents, Appeals, Reissues, In- , (Formerly of Todd & Ralferty), ENGINEER and 'MACH�N
fringements Assignments Rejected Cases Hints on I IST. ,Flax, Hemp, J,<te, ROlle, Oakum, and Baggmg , , , Machine ry, Steam EngInes, BOIlers, etc, AlB 0 Agent for 
the Sale of Patents, etc. the celebrated and improved Rawson & Rittinf,er Hoist-

F01'eign Patents.-We also send,/ree oj d!arge, a �Yrii���n�f\:M��� '1Pe'i,'afi���i°J'e"s���t
e
m

:-;:,su�� 
Synopsis of Foreign Patent Laws, showing the cost and and price. Address 
method of securing patents in all the prinCipal coun- 10 B I sf' NC' l�D�, N J . 
tries of the world. American inventors shonld bear in arc ay ., ew or. or aterson. • • 

mind that, as a general rule, any invention that is valu- E A G L E F 0 0 T L A THE S, able to the patentee in this conntry is worth equally as 
much in England and some other foreign countries. 
Five patents-embracing Canadian, English, German, 
French, and Belgian-will secnre to an inventor the ex
clusi ve monopoly to his discovery among abont ONE 

HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are sllch that patents can be ob· 
t.lined abroad by onr citizens almost as easily a's at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana-

Improvement in style. Reduction in 
!lH��

s
R��r.� ��is����

l fffo'§� 'll��d 
Circular Saw Attachments, Hand Planers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans. 

WM. L. CHASE & CO., 
95 & 97 Libertv St .. New York. 

D.A. N'Bp":';�!er�Il �r�:--�J'!'�: 
Manuf'd by the HULL & BELDEN CO, Danbury, Ct. 
-------------------------------�-

dian, $50. 65 �eft��u�fi\�fcS'L�g�c�m:,ag�: ::.';�t�l�3't 
Copies of Patents.-PerSons desiring any patent 

issued from 1836 to November 26. 1867, can be supplied 
with official copies at reasonable cost, the price de· 
pending npon the extent of drawings and length of 
specifications, 

Any patent issued since November 27,1867, at which 
time the Patent Office commenced printing the· draw· 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be fnrnished for $1. 

When ordering copies, please to remit for the ,same 
as above, and state name of patentee, title of inven
tion, 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 noeful hand book of refer
ence for everybody. Price 25 cents. mailed free. 

Address 
lIUNN & CO .. 

Publishers SCIENTIFIC AMERICAN. 
a'1 Park Row, N. Y. 

BRANOH OFFIOE-OO'l'Mr of F ana 'Ith Streets, 
Washingt on , D. O. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send f"r new iilustrated catalogue. 
Lathes, Planers, Drills, &0. 

NEW HAVEN MANUFACTURING CO •• 
Ne'W" Haveu, Conn. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS. 
MANUFACTURED BY BURlEIGHROCKORILL CO, 
�ENn FOR PAMPHLET. FITCHBURG. "'ASS. 

PERFECT 

NEWSPAPER FILE 
The Koch Patent File, for preserving newspapers 

magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the ScIENTIFIC AM
ERICAN and ScrENTIFIC AMERICAN SUPPLEMRNT can be 
supplied for the low price of $L50 by mail, or $1.25 atthe 
office of this paper. Heavy board sides; inscription 

�:.£�
E
or;;�:fi� w1�ft1C:: �r�� tfitap� �cessary for 

Address 
MUNN & CO., 

Publishers SCIENTIFIC AMERICAN. 

The H 0 A 0 LEV 
" 

PORTABLE STEAM ENGINE. 
WITH AUTOMATICAL CUT-OFF REGULATOR 

AND BALANCED VALVE. 
THE BEST��MOST ECONOMICAL ENGINE MADE 

SEND FO/? C/RCl/LAR 
Th.J.C.HOADLEYCO. LAWRENCE. MASS. 

$TATE WHE�: YOU SAW �HIS. '-

HARTFORD 

STEAM BOILER 
Inspeotion & Insuranoe 

COMPANY. 
W. B. FRANKLIN, V. Pres'!. J. M. ALLEN, Pres'!. 

J. B. PIERCE, See'y. 
LEFFEL WATER WHEELS. 

With recent improvements. 
Prices Greatly Reduced. 

7000 in successful operation. 
FINE NEW PAltlPELE'l' FOlI 1877 

,Sent free to those intpTf,,,tf'O" 
James Leffel Sa CO, 

Springfield, O. 
109 Liberty St., N. Y. City. 

Hardened Stpel Arbors. Durable, and 'i:!0und perfectly true. Send for' Circular. P_O_
O
_
L __ & �O., achinists, New_ ar _k _,_N_._J_. ______ _ 

THE SUCCESS� 
Why is the Success ahead? Be

cause its great merits were attested 

giat
h
� ����r��s 

t�et�;!rt:;:�J
e
� 

Turbines to be given it, and in se
lecting it as the Standard Whee! fO! 
estimaUmg the leakage of the wheels 
of the world there represented. 
�ci:����e������� �e�fra�e;t�t 

List ro"��M.S�ii�lil:� -i�:��F�
i
.
ve Pam-

Steel Castings, 
From � to 10,000 lbs. weight, true to pattern. An invalu
able substitute for forgings, or for malleable iron cast
ings requiring great strenJ,!1;h. Send for circular and 
price list to CHESTER STEEL CASTING COMPANY, 
EVELINA STREET, PHILADELPHIA, PA. 

© 1877 SCIENTIFIC AMERICAN, INC 

-.- -,�---

THE TANITE CO .. 
STROUDSBURG, FA. 

' 

EMERY WHEELS AND CRINDERS. 
GEO. PLACE,12fChambers St. , New York Agent. 

$ 3 prift�L�Jt�v�loper.R���J 
any press. Larger sizes for large work. 

savl�� lf�e�l:nt:�a�:¥:���:� 
ment for old or young. Or it can be made 
money making. business anywhere. Send �8H�N!l!!!Y 30. staI:D-ps for large catalogue to � KELSE Y & CO., Manufacturers, Meriden, Conn. 

PUNCHING Drop Hammers and Dies, for work-
�flI'llNsp�ss 6lf�M�Jt:.f�":' PRESSES. Conn. 

Paints, RoofillE. Steam Pipe and Boiler Coverings, Steanl Packing, Sheathings, Fire,l., Acid, and 
Waterproof OoatMl{}s, Oements, etc. Send for Mmples,ll
lustJated Catalogues, Price Lists, etc. 
S7 MAIDEN LANE, NEW YORU. 

Mill Stones and Corn Mills. 
ch����!�k���\rl\fill�}g{i�

s
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Gearing, specially adapted to Flour MilJs. Send for 
catalogue. 

J. T. NOYE & SON, Buffalo, N. Y. 

WOOD & LIGHT 
Machine Co. 

WORCESTER, MASS. 
Manufacture all kinds of 
Iron-W9rking 

Machinery, 
including many novelties. 

Sha.fling, Pulleys, &e. 
Send for Circulars. 

-----------------------------------
A 16 candle light for one thousand hours at a cost of ao cents. 

Wron's PotroloUID Gas Works 
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at $3 per 1,000 ft., will cost $15.00. senlf for references. 
Cor. Jotyan1rwafer �,\�o�klyn, N. Y. 

The fact that this shafting 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 manufacturers of the Cln�EBRATED 
COLLINS' PAT.COUPLIXG, and furnish Pulleys, Hangers, 
:�';;Ii�it\�� roost approved '�M��s �ri;:'lmM'i��''s� on 

Try Street, 2d and 3d A venues Pittsburgh Pa. 
190 S. Canal Streett Chicago,Ill., and Milwaukie, Wis. 

lfr Stocks of thIS shafting in store and for sale by 
1<'ULLEH, DANA & FI'l'Z, Boston, Mass. 
tiED. PLACE & CO.,121 Chambers St., N. Y. 

Lightest, strongest and Best 
BELT PULLEY 

made. Secured to Shaft without Keys, Set Screws, 
Bolts or Pins; also, Adjustable Dead Pulleys and 
Taper-Sleeve Coupli"gs. Send for Catalogue. 

Taper-Sleeve Pulley Works, 
ERTE. FA. ------------ --�------

THE 

� cirutific �mrdcJu. 
The Dlost Popular Seientilk Paper in the World, 

THIRTY-SECOND YEAR. 

Only $a.20 a Year, including Postage. Weekly. 
52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six
teen pages of useful information, and a large number of 
origina.l engraVings of new inventions and discoveries, 
representin6r Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, ElectriCitv, Telegraphy, Photography, Archi
tecture, Agriculture, Horticulture, NatUral History, etc. 

All Classes of Readers find in THE SOIENTIFIC 
AMERICAN a popular resume of the best scientific in
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse .terms .. To every intelligent mind, 
tId" journal alfords a. constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of SubscriptioD.-One COI'Y of THE SCIEN
TIFIC AMERICAN will be sent for ont- year-52 numbers
postage prepa id, to any subscriber in tbe United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

� Clubs.-One extra copy of THE SCIENTIFIC AMERI
CAN will be sup piled gratis jorevery club oj jive subscribers 
at $3.20 each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of THE SCIENTIFIC AMERICAN and one copy 
of THE SCIENTIFIC AMERICAN SUPPLElIlENT will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven aoUars by 
the publisherS. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters, 
and make all orders, drafts, etc., payable to 

MUNN &. CO., 
37 Park Row, New York. 

THE "Scientific Amel1ican" is printed with CBAS. 
ENEU JOHNSON & CO. 's INK. Tenth and Lom

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