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FORBATE--ENTIRE INTEREST IN SELF-MEASUR-
ING Flndd Tenk. Hmall capitul e ulred {iomd proft.
Takes well. Addrws Hox M43, Geddey, N Y.

MECHANICAL DRAWING.—BY PROF.
C. W. MacCord. A seriesof practicallessons in Mechan-
lcal Drawing, acco.npanied by carefully ?re 1]::su'ed. ex-
Plesfor practice, with directions, all of simplé and
pla haracter, intended to enable any person, young
or old, skilled or unskilled, to acquire the art of draw-
ing. No expensive instruments are involved. Any per-
sonwith slate or paper may rapidly learn. The serles
embodies themost abundant illustrations forall descri
tions of drawing, and forms the wmost valuable trea
%Pon subject ever published, as well as the cheq
hese instructlons are contained in SUPPLEMENTS
% ) s, 0,12, 14, 16, 1%
& 20,

g‘b 3. 37, 38, ¥
Price 1 vts. eacl:
8 series of thirty—three nurnlers.

office and of all newsdealers.

P.BLAISDELL & CO.,

Worcester, Mass,,

Manufacturers of the Blaisdell Patent Upright Drills
and other first-class Machinists’ Tools.

THE SUCCESS.

Why 18 the Fuecess ahead? Be-
couse 1ts great merils were atiested
by the managers of the lute Centen-
olal In csuaing the Hrest award on
MTurhines to b glven it, and 1o we-
lectiog it ad the Standard Wheel for
estirautiag the inaknge of the whoels
of the woarld them represented.
reereitee I pives over &) per eent, of
p{}wvr under PART a8 woll 4% FOLL
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phlot nnd Pnusx Liat to B MU HMITH, York, Pa.
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TWO YRARS OF DBLIGHTFUL TR.AVEL.

THE WOODRUFF SCIENTIFIC BEPEDITION AROUND THE WORLD.,

A FLOATING COLLEGE under_the direction of Professors. WILDER, of Carnell; RUSSELL, of
Columbia; HERDMAN and JENNEY, of Upniversity of Michigan; MERRTAM. M, of Yale; TAYLOR,
of Phillips Academy, and others, with & Larye ((lars of Students, wil sail rom New York,
October next, on a Yayage af Scieulilic Discovery :uul esearch, Visiting the
ToBt Interesting Parts of the Glob.
n4e the first-class steamship ONTA RIO, &il feet long by 43 feet beam,has been secured, and is
being fitted wit. speczal reference to the voysge, which will occupy two years. She will be commanded b Com-
maniter JOHN W. PH. , United States Navy.- The entire coat of the two years of travel to a student will be
3 Students will be entitled to a choice of statercoms in order of application. This expedition offers great
advantages to young men. For pamphlet, aontaining full particulars, address or call u
DANIEL MACATLEY, Seel'etary, St. Nlclmlas l-lotel, New York.

CUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coffee, Malt, Corn, Cocoa, and Grain-
Drying Machine. <Coffee-Halling and
Poiishing Machines. Coffee~Washing
Machine. Helix Sugar Evaporator.
Messrs. C. ADOLPHE LOW & CO., 42 Cedar

Street, Messrs, NUNOZ & ESPRIELLA, 52 Pine

Street, New York, are Mr. Guardiola’s Agents, and they
will glve prompt attention to all orders for any of the

above machines.

OO%POWES, TENONING MACHINES FOR SALE

For this .

Wright's Pat. Bucket
Plunpers are tie hest.
VALLEY Macine Co.
Easthampton. Mana
GREAT BLOWING ENGINE; HIGH

Speed and Novel Construction. Built by Wiemar Ma-
ine Works. An accurate description, giving

This en,
with a discharge of 5,000 cubic feet of air at 10 1bs pres-
sure. SUPPLEMENT No. 51, Price, 10 cents. Also,in
fm6 number, RO0TS FORCE-BLAST BIOWERS, GAS
EXHAUSTERS and BLACKSMITH’S TUYERES. 12 figures.

C. HILLS, 78 Chambers St., New York. ESTABLISHED 1844.
IRON AKD STEEL. BY Dr. . W. 3(E JOSEPH C. TODD,
MENS, A most interegting and velrable paper, con- | (Formerly of Todd & Rafferty), ENGINEEEandMACBIN-
latuing acepunte of themast recent mactleal improve- | IST. Flax, Hemp ute, Ii) e, ®akum, and B glng
mentsin the Production, Working, snd Application of | Machinery, Steam E ingines, Boi lers etc. Also Agent for
Iron and Bteel; embracing the quedtion o Laborin ita | the celebrated and i Proved Rawson & Rittinger Hoist~
relation to Capital; the Charaeter, Value, Cost and Pro- En, I will furnish specificationsand estimates for -

duetion of the vn.rm'uﬁ kinde of Fuel, ineluding tumin-
aus Coals, Coke, Amorican Foels,' Veat, Natural &as
Fuel, Iigquid Wuel, 8olar Fuel, Motive Fowers and their
Tranamlsglon over long dlstances. Water Power; ita
Transmission hy Stecl Hopes; its T'ransmission by B"J.{’('
tricity. Wind Powsr. Bessuml‘r Bteel Histor Hii-
mens gnd Martin Steel, ihs Hegenerative Mutouee.
The Open Hoarth Byalem. The Use of Ferro-Mangi-
neae, Tae of Chromium. FProduetlon of Mild Stesl,
Pl of ®tecl The Applications of Secl. lron_and
Hteel Nomen clature, Wrougld. Iron, Mechahical Puad-
fling., Bell's New Process. YWrought Iron Divect from
the Ore. Methoda of Protecting Iron and Stecl drom
Rust. Alnslle’s Method. Barff's Method, Contalned
In ACIEXTIFIC AMERICAN BUPPLEMENTS Nos. FUand

7 1. Frigell ots cech. Tohe had et this offiee, end of
n]l neweiledlera, :

4 kmds of machinery. Send for descriptive circular

and price. Address
C. TODD,

10 Barclay St.. New York, or Paterson, N. J.

‘With drawings and particulars of the most recent prac-
tice. The locomotives worked by compressed air, in use
in St. Gothard Tunnel Works, wl{l dimensions, etc Five
eng}l;avings. SUPPLEMENTS 1 and Price, 1

EAGLE FOOT LATHES,

Improvement in style. Reduction in

THE BEST !

Boiler Feeder

FRIEDMANN’S INJECTOR,

MANUFACTURED BY

NATHAN & DREYFUS, New York.
108 Liberty St.

Send for Circular.

I
CAVEATS, COPYRIGHTS, TRADE

MARKS, ETC.

Messrs. Munn & Co., in connec'ion with the publica-
tion of the SCIENTIFIO AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventors.

In this line of business they have had OVER THIRTY
YEARS' EXPERIENCE, and now have unequaled facilities
for the pmeparation of Patent Drawings, Specifications,
and the Prasgcution of Applications for Patents in the
United States, Canadu, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats, |
Trade Mark Regulations, Copyrightsfor Books, Labels,
Reissues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and promptness, on very moderate
terms.

We send free of charge, on application, a pamphlet
containing further information about Patenls and how
to procure them; directions concerning Trade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of Patents, etc.

Foreign Patents.—We also send, free of charge, a
Synopsis of Foreign Patent Laws, showing the cost and
method of securing patents in all the principal coun-
tries of theworld. American inventors should bear in
mind that, as a generalrule, any invention that is valu-
able to the patentee in this country is worth equally as
much in England and some other foreign countries.
Five patents—embraciag Canadian, English, German,
French, and Belgian—will secure to an iiventor the ex-
clusive monopoly to his discovery among about ONE
HUNDRED AND FIFTY MILLIONS of the most intelligent
people in the world. The facilities of business and
steam communication are such that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expence to apply for an English patent is
$75; German, $100; French, $190; Belgian, $100; Cana-
dian, $50.

Copies of Patents.—Persons desiring any patent
issued from 1836 to November 26. 1867, can bz supplied
with official copies at reasonable cost, the price de-.
pending 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 draw-
ings and specifications, may be bad by remitting to
this office $1.

A copyof the claims of any patent issued since 1836
will be furnished for $1.

When ordering copies, please to remit for the same
asabove, 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, containi 140 pages and
many engravings and tables important to every pat-
entee and mechanie, and is a useful hand book 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 Wth Streets,
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Steam Engine.

| METALLIC

. famous Tavistock

Washington, D. C.

gnoes April 20th, Small Eh:\gmeLathes.
lide Rests, Toels. etc. Also Scroll and
Circular Saw Attachments, Hand Plan-
ers, ete. Send for Catalogue of outfits
for Amateurs or Artisans.

WM. L. CHASE & CO.,

95 & 97 Liberty St.. New York.

STEEL — ITS MANUFACTURE AND
‘Working, Constitution, Qualities, Tempering, ete. With
14 illustrations. By D. Chernoff. A most interestingand
full of important information, em-
contributions to the general knowl-

The HOADLE Y
PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULATD_R ‘

AND B ALANCED VALVE.
THE BEST+’ MOST ECONOMICAL ENGINE MADE
SENO FOR C/IRCULAR.
Thed.C.HDADLEY CO. LAWRENCE. MASS

STATE WHERE YOU SAW THIS.

£y

valuable treatise
bracing the latest

Niagara
__m;_ Steam Pump Works.

ESTABLISHED 1826.

CHARLES B. HARDICK,
No.23 Adams Street,
BROOKLYN, N. Y.

' NEW AIR COMPRESSOR OF M_DUBOIS,

with d%ccnption. dimensions. Illustrated by_engrav-'!
ENTIFIC AMERICAN SUPPLEMENT, No. 22.
ct" 10 cents. Sold by allN Dealers.

~ THE BIGELOW

Price, 10 cents each.

Steel Castings,|

From 44 t0 10,000 1bs. weight, true to pattern. An invalu-
able substitute for forgings, or for mallenble iron cast-

ings re umng Eﬁ;eat strenﬁt for circular and
nce list_to STER STEEI, CA%’I‘ING COMP.

ELINA STREET, PHILADELPHIA, PA.

: fmtch System used in Paris. With description and 12
llustrative figures. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 24. Price, 10 cents.

EMACHINISTS’ TooLs.

NEW AND OVED PATTERNS.
Send for new iilustmted catalogue.

Lathes, Planers, Drills, &o.

BOTH PORTABLE AND STATIONARY.

The CHEAPEST AND BEST in the market.
Send for descriptive circular andprice list.

New Haven, Conn.

MINERALS—THEIR PRO-
duction and Uses. A lecture by J. G. Watson, F. R.S.

" A most interesting and useful paj er,mntaming much
information on the principal metals; their ancient and
modern uses; metallic veins; what they are, their
courses in the earth ; mineral leases and rovalties: the
ines; history of the Anglesea
Mines; metalsdissolvedin water; how mineral veins are
worked iron and its uses; lead ‘ores and uses of lead;
tin oresand uses of tin; uses of copper. SUPPLEMENT '

o 54. Price, 10 cents.

PUNCHING
PRESSES. ¢ o

1872, 1873, 1874, 1875,
SCIENCE RECORD.

glendld books, copiously illus- .
e tollowing very low pri

“Ie\v Haven, Conn, .

ROCK DRILLS WORKED BY COM.-
ressed Air.—By H. W. Pendred, C.E. Description of
he most recent and best practice. SUPPLEMENT No.

20. Price, 10 cents.

HARTFORD
STEAM BOILER
Inspection & Insurance
COMPANY.

J)rop H.a.mxncrs and chs. fur work-
Moetals, THE SI'ILES &
PERKRR PRESS GO Mﬂdletown,

o — .3, FRANKLIN. V. Prest.

1. B. PIERCE, S¢c7.

ROCK DRILLING MACHINES
AIR COMPRESSORS.

A few coples of these 8
trated, are offered at t!
Persons desiring a condensed history of the most inter-
esting Facts und Discoveries in the Arts, Sciences, and
Inventions, for the years from 1872 to 1875, 'will find them
recorded in the four. volumes of the SCIENCE RECORD,
now offered at half the origi :

Every Department of S¢ ence s treated in these vol- I
umes, and the important discoveries of the several years |
are not only faitbfully described, but many of the sub-:
jects are illustrated with finely execute engravings. ;
prepared expressly for these Annuals.

Among the subjects, the following are the most note-
worthy, exhibiting in a condent form a general ac-
count of the Progress of the World

CHEMISTRY AND META]LLURGY

ICe8. -

MANUFACTUREDBY Be) eicuRock Driwe Co.
HB FIR PAMPHLET, FiTCHBURG MHSS

”Can I Obtain a Patent?

This is the first inquiry that naturally occurs to every ;
author or discoverer of a new idea orimprovement. 'I‘he
quickest and best way to obtain a satisfactory answer,

%}'?I_C;{J'PHI(‘I'%Y? %)G%q'{(‘} Iff EAT sobsND . without expense, is to write to us (Munn & Co.), de-
TECIINQLO EFUL ART
) A HORTICUL TURE, " . scribing the invention, with a small sketch. All we

: A.q :
81 need is to get the idea. Do not use pale ink. Be brief.
Send stamps for postage. We will immediately answer
and inform you whether or not your improvement is

probably patentable; and if so, give you the Ty -

RU AND HOUSEHOLD ECONO!

MA'I'ERIA MEDICA, THERAPEUI‘ICS ﬁYGIENE
NATURAL HISTORY AND ZOOLOGY,
METEOROLOGY, TERRESTRIAL PHYSICS,

[ per- ¢
formances, dimensions, new devices, and five elevations. -
ne easily reaches 100 revolutions per minute, !

COMPRESSED AIR MOTIVE POWER —:

0 cents .

edge of the subject. SUPPLEMENTS Nos. 36 and 37. R

ANY, ;

. COMPRESSED AIR PNEUMATIC DIS-.

NEW HAVEN MANUFACTURING CO,, .

J. M. ALLEN, Prest,

T THE TANITE CO.,

STROUDSBURG, PA.

snsav WHEELS AND GRINDERS.
GEO. PLACE, 121 Chambers St., New York Agent.

$3, PRINTING PRESS

Prints eards, envelopes, eto., equnI
A to guy presd. Lu.r%u' pizes for lurgu work.
POLLF AL rutdng and adverticing end
A money, Exenllent apate hour amuse-
ment for old or young. Orit cen be made
ey madicing bualness anywhere. Bend
do. stEmMps f::r ]nrit‘ fmtalogue to
KELSEY ¥., Manufarturars,
Meriden, Conn,

MATERIALs, %3

e and_Boiler Cove
Fire, Acid, and
wend For Zpmples, L1-
lustmted Jetaloguca, Price Lista, ete.

87 MAIDEN LANE, NEW YORK.

' Paints, Hoafing., Steam Pi{l
{ﬁ;fngn, =team e king, Sheqtiings,
Coatdng, Cementa. cte

THE FLOW OF SOLIDS.—BY LEWIS 8.
‘Ware, C. E.  Novel and curious experiments. Cold
metal caused to flow through orifices, and the laws
governing such flow, with mathematical calculations,

and 13 illugtrations. SCIENTIFIO AMERICAN SUPPLE-
MENT No. 82, Price, 10 cents.

‘Mill Stones and Corn Mills.

¥We make Hurr Millstones, Portabls Mille, Bmut Ma-
ehines, Fackers, Ml Flcks, YWater Wheals, leye, and
(xearing, ﬁpﬂ'm’lly adapted to Flour Mille. Send for

catalogue.
J. T. NOYE & 50N, Buffalo, N. Y.

WO0D & LIGHT
Ma.chine Co.
WORCESTER, Mass.

h Manufacture all kinds of
. Iron-Working
. Machinery,

including manynovelties,

Shafting, Pulleys, &c.
Send for Circulars.

Scientific Qmervican,

The Most Popular Scientific Paper in the World,
THIRTY-SECOND YEAR.

Only $3.20aYear, inchuling Postage. Weekly,
52 Numbers a Year,

This widely circulated and splendidly illustrated
. paper is published weekly. Every number contains six-

' teen pages of usefulinformation, and a large number of

" original engravings of new inventions and discoveries,
. representing Engineering Works, Steam -Machinery,
New Inventions, Novelties in Mechani gs, Manufacpures,
Chemistry, Electricity, Telegraphy, I’hotography. Arehi-

1 tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in THE SCIENTIFIC

AMERICAN a popular resume of the best scientific in-

- formation of the day; and itisthe aim of the publishers

to present it in an attractive form, avoiding as much as

- possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive

‘ reading. It is promotive of knowledge and progress in

i every community where it circulates.

! Terms of Subscription,—One copy of THE SCIEN-

. TIFIC AMERICAN will be sent for one 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; six months, $1.60; three

- months, $1.00.

! Clubs,.—One extra copy of THE SCIENTIFICAMERI-
OAN will be supplied gratis for every club of fve sudscribers
at §320 each; additional copies at same proportionate
rate. Postage prepaid.

One copy of THE SCIENTIFIC:AMERICAN and one copy
of THE SOIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepaid, to any subscriber in the
United States or Canada, on receipt of seven dollars by
the publishers.

The safest way to remit is by Postal Order, Draft, or
. Express. Money carefully placed inside of envelod s,
|secure1y sealed, and correctly addressed, seldom goes
| astray,but isat the sender’srisk. Address all letterg
) and make all orders, drafts, etc., payable to

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

i
NOTICE TO FOREIGN SUBSCRIBERS.

The new Postal Union now offers special facilities for
the re ular and speedy transmission of the SCIENTIFIC
AMERICAN direct from the office of publication in New
York to subscribers in foreign countries. The subjoined
table exhibits the yearly subscription prices of the
SCIENTIFIC AMERICAN and SUPPLEMENTIn theprincipal
foreign currencies, payable in advance :

GEOGRAPHY,

G OLOGY AﬁD MINERALOGY, instructions for further procedure. Our long experience
ASTRON N . . \
BIO GRAPHY 'AND NECROLOGY. enables us to decide quickly.. For this advice we make
Each vearly volume contains about 600 octavo pages, "0 clgarge. Al} persons who desire .to consult us in re-
including a largs number of handsome engrav ngs. gard to obtaining patents are cordially invited to doI

They are bound in snbstantial and handsome_ bind!
and will be mailed on receipt of 81.25 each, or $4 for t.
set of four volumea,

They WeTt fﬂlb Ished and heretofore sold at $2.50 each,

80. We shal!l be happy to see them in person at our:

or 3‘5 or the set. )
State, In remitting for a single volume, which year, plans, an honest opinion, and a prompt repl
from 1872 to 1875, 18 desired, remembering that, the Aate © o P iy prompt rep'y.

What Security Have I that my communica tion

of the volume covers the events and diseoveries of the
to Mnnn & Co, will be faithfully guarded and remain

previous year. Sentbymailon receipt of prlce Address

MUNN & PPUBRH confidential ?
37 park ows New York city. _ Answer.—You have none except our well-known in- -
- - - tegrity in this respect, besed npon a2 most extensive
PERF ECT practice of thirty years' standimg. Our clients are

numbered by hundreds of thousands. They aretobe

NEWSPAPER FILE

The Koch Patent File, for presarving newspapers,

agazines and pamphlets, has heen recently improved

price reduced. Subscribers to the SCIENTIFIC AM-

FRICA\ and SCIENTIFIC AMERICAN SUPPLEMENT can be

O;ghlzhed for the low price of $1.50 by mail, or $1.25 at the

his peper. Heavy board aides, inseri ption

“ SCIENTH‘IC MERICAN, in Necessary for
every one who wishes to preserve t e paper.

Address
MUNN & CO,

Publishers SCIENTIFIC AMERICAN.

make inquiry about us.  Such a thing as the betrayal
of a client’s interests, when committed to our profes-
sional care, never has occurred, and i8 not likely to oc-
cur.
are kept secret and confidential.
Address MUNN & CO.,
Publishers of the SOIENTIFIO AMERICAN,
37 Park Row, New York.

© 1877 SCIENTIFIC AMERICAN, INC

office, or to advise them by letter. In all cases, they :
may expect from us a careful considération of their :

found in every town and city in the Union. Please to"

All business and communications intrusted to us |

The pnces are

for one year’s FOR For | SOIENTIFIC
subscription, in- | SCIENTIFIC | SUPPLE- ﬁ%gnslg%{v
cluding the post- | AMERICAN. | MENT. | priiewt
age. .
! Austria .

EL'?&:%.

The hest way to remit is by Postal Order. Make the
order payable to MUNN & CO., New York, United States,
and forward the order to us with the name of the sender

i and theaddress to which the paper is to be mailed.
MUNN & CO.,
Publishers SOIENTIFIO AMERICAN,

i New York.
HE “Sclentific Ameriean” is printe Erfnted with CHAS,
ENEU JOHNSON & CO.'8 Tenth and Lom-

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