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Advertigements,

Inside Page, each insertion = - -« 75 cents a line.

Back Page, each insertion---$1.00 a line.

‘FEngravings may heal aliertisements at the same rate
per line, by measurement, as the letter press. A&ver-
té ¢s must be v & at publication office as early
as Friday morning to appear in next issue.

EAGLE FOOT LATHES,

Improvement in style. Reduction in
grices April20th. Small Engine Lathes
lide Rests, Tools, etc. Algo Scroll an
Circular Saw Attachments, Hand Plan-
ers, ete. Send for Catalogue of outfits
for Amateurs or Artisans.
WM. L. CHASE & CO,,

4 ] 95 & % Liberty St., New York.

MEN OF PROGRESS.
Persons desiring t o secure a copy of this magnificent

Engraving can 4o so at the following greatly reduced

rates:
Engraving, single copies ...85 00
Engraving and SCIENTIFI e

SUPPLEMENT, one 10 00

This large, rare, and sfp
ING, entitled ‘‘ Men o
art-works of the day, possessing a rare an@ peculiar ;
value over erdinary pictures, by reason of the life-like
accuracy of the personages it represents. The scene of *
the picture is laid in the great hall of the Patent Office
at Washington. The grouping is spirited and artistic.
Among the persons represented are the following emi-
nent Inventors:

S. F. B. MORSE................
CYRUS H. MCCORMICK.
THOS. BLANCHAR,

WII LIAM T. G. MORTON.
SAMUEL COLT............
CHARLES GOODYEAR....
FREDER]I;CK E. SICKELS..

year..........

lendid STEEL-PLATE ENGRA V-
Progress,” is one of the finest

...Electric Telegraph.
eaper.
.ILathe for Irregular Forms.
................ Chloroform.
..Revolving Fire-Arms.
...Rubber Fabrics.
....Steam Cut-Off.
.Horse Shoe Machine.
.... First Monijtor.
..Iron Buildings.
atch Machinery.

oS Og . Itmn-‘fltolling Machinery. |
ectro-Mapnetic Machines.
ISATAH JENNING T Frittion Matehes.

RICHARD M. HUE ., st Printing Presses.

The picture, which is three feet long and_two_feet high,
forms an enduring and desirable object for the adorn-
ment of the pardor and library. It was engraved by the
celebrated JOHEN SARTAIN, from a large painting by
SCHUSSELE, and all the portraits were taken from life.

Put up in stiff rolled paper cases, and sent by mail,

stage free, to all parts of the country. The Engrav-
ing formerly sold for $9. Address

MUNN & CO.,

Niagara
m Pump Works.

ESTABLISHED 1826.

'uﬁz_g, Stea

3,

A

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

TURBINE WATER WHEELS.—A RE-
PORT of the official Tests of Turbine Water Wheels
made during the Centennial Exhibition ot 1876. With
thirty-one illustrations. Embracing Drawings and De-
scriptions of the Apparatus used for each test. The
Instruments employed for determining the Power and
revolutions of each wheel. Engravings and descriptions
showing the Construction of the wheels that exhibited
the Greatest Efficiency. Table showing the Names of
the Exhibitors of the several wheels tested. Date of :
each test. Diameter of wheel. Fraction of gate.
‘Weight on the gcale in pounds. Revolutions per minute, -
Horse-pewer of wheel. Head on wheel, in feet. Head
on weir, in feet. Flow over weir. Head on weir due to
leakage. Horse-pewer of the water used. Percentqge
of effieiency realized by each wheel. Together with
other valuable and interesting particulars. Contained ,
in SCIENTIFIC AMERICAN SUPPLEMENTS Nos, 59 and €1. |
110 clts. each. To be had at this office and of all news- |
ealers.

Mill Stones and Corn Mills.
We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Pulleys, and
Gearing, specially adapted to Flour Mills, Send for

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

CAVEATS, 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
Inventors.

In this line of business they have had ovER THIRTY
YEAR®' EXPERIENCE, and now have unequaled facilitias
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patentsin the ;
United States, Canadu, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats, !
Trade Mark Regulations, Copyrights for 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 furtherinformation about Patents 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. J

Foreign Patents.—We alsorend, free of charge, a
Synopsis of Foreign Patent Laws, showing the cost and |
method of securing patents in all the principal coun- '
tries of the world. American inventors should bear in
mind that, as a general rule, 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—embracing Canadian, English, German,
French, and Belgian—willsecure to an inventor 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 snch that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent is
75; Gerwan, $100; French, $100; Belgian, $100; Cana-
dian, $50. Address

MUNN & CO., 8t Park Row, New York city,
Solicitoys of Patents, and Publishers of the S8cIENTIFIO
AMERICAN.

| Machinery, Steam [

1 ing Enging, I will furnish

CUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coffee, Malt. Corn, Cocoa, and Grain-
Dryine Machine.  Coffee-Hulling and
Poiishing Machines. Coffee~Washing
Machine. Helix Sugar Evaporator.
Messyrs. C. ADOLPHE LOW_& CO., 42 Cedar

Street, Messrs, MUNOZ & ESPRIELLA, 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.

Patented 18681874,

BOLT CUTTERS.
Dies open and close and Bolt
thrown out automatically.

One pattern, holdsfinishedbolts
on centresand threads them with
greater accuracy and uniformity
and ten times as fast as a chaser
in a Lathe. Highest award of
= American Institute, 1869 & 1874.
Wood & Light Machine Co., Worcester, Mass.

make all kinds of Iron Working Machif:ery.
Also, Shafting, Pulleys, &c-

Tor showing heat of
P I‘OII__J.etEI‘S,_ Ovens, itor flast Bipes.
Boiler Flues, Hfuper-Heated Stowm, 040 Stills, s,
HENRY W, PULELEY, bole Munutasturer,
1y Brondway, Sew York,

The. HOADLE VY
PORTABLE STEAM ENGINE.

WITH AUTOMATICAL CUT-OFF REGULATOR
K BALANCED VALVE.

AND
THE BESTMOST ECONOMICAL ENGINE NADE

SENDOD FOR C/IRCULAR,

OADLEY CO. LAWRENGE, MASS

- GTATE WHERE YOU SAW.THIS.

Thed.C.H

ESTABLISBED 1844,

JOSEPH C. TODD

(Formerly of Todd & Raffarty:. ENGINEER uni M 4 GHIN-
IST. Flax, Hemn Jute, I [1{1:3, Oakum, and Bugging
nelnes. Bollers, ete.  Also Apent fur
the celebrated and improved Rawson & Rittinger Hoist-

- sspemﬁcationsanﬂ estimates for
all xinds of machinery. nd for descriptive circular
and price. Address

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

GUILD & GARRISON,

34 to 44 First St.,
* Williamsburgh, N. Y.,
Manufacturers of

STEAM PUMPS

forall purposes.
Also Vacuum FPumps,
Vacuum Pans an

Air (Compragrors.

" NON-COMBUSTIBLE STEAM ROTLEE AND PIPE

COVERING

WITH “ATR SPACE” IMPROVEMENT.

Saves 10to 20 per cent. CHALMERS SPENCE CO.,
Foot E. 9th 8t. N. Y.: 1202 N. 2d 8t.. 8t. Louis, Mo.

¢¢ Messr"/EMERSON, SmITH & Co.

} son’s Hand Book of $aws, free, to ENTERSON,
namesize and style of saw used.

PERFUMERY. — BY W. SAUNDERS,

Pha acist—A valuable and practical »(L}]a or upon the
preparation of Perfume Extracts. With I"ormulse for
the preparation of the most prominent and popular Per-
fumes now on tlie market, directions forthe preparation
and compounding of the ingredients, etc. The Formulse
here given embrace t?n preparation of the following
Perfumes :(—Jockey {:luly, Moss Rose, hite Rose,
Victoria, Ess. Bouguet, Musk, Patchouly, Millefleur,
¥iang Vi, Spring Flowers, Wood Violets, West End,
Tubeross, Stepharotis, Ttondeleria, New Mown Hay,
Frapgivanni, Clove Pink, Violet, Mignonette, Contwined
in RULENTIFIC AMERICAN SCPPTEMBNT No .63,
Ll;m:]e 10 cents. To be had at this Office, and of all News-
ealers.

THE BIGELOW

Steam Engine.

BOTH PORTABLE AND STATIONARY.

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

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

SPECTRUM ANALYSIS. By Pror. RED-

WOOD. A hiﬁhly interesting lecture, recently delivered
before the Pharmaceutical Society ef Great Britain.
Explaining the propagation 0f Light, and the properties
of Ether. Giving lengths of Light.waves, and showing
the cause of Refraction. The eor&()f Celor, and how
the Spectrum is accounted for. he characteristic
Spectra of the several Metals, and the method of Ana-
lysing by the spectrum. Contained in SCIENTIFIC

MERIOAN SUPPLEMENT NO. 79. Price 10 cents. To be
had at this office and of all newsdealers.

Hani aud Eoot P ScfnllSa_Ws |

bR
- 4 by mall,
puid, tufs Plegcrt Bteel Fraue,

fichiea, with patent extension clamps,
wiich face thesaw in any direction, and
bold broken blades, 8ix Saw Blades, Im-

ession Paper, ‘Dcsigns, and Brad Awl
Thigis far su}}erior to-anything of thiskind
in market, If not perfectly satisfactory,
wh willrefungd the money.

I =
JENNINGS’ DESIGNS. Tools of all
kinds. Screws, Brads, Hinges, &c. Send
stamp for Ilustrated Catalogue. The
Prade supplied. Mention this paper.
Jennings & Co., 75 Fulton St., N. Y.

Iy

L4

PERFECT

NEWSPAPER FILE

The Koch Patent File, for preserving newspapers,
magazines, and panphlcta, has been recently improved
and price reduced. Hnbacribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25at the

. oftice of this paper. Heavy board sides; inscription
“SCIENTIFIC AMERICAN,” in gilt. Necessary for
every one who wishes to preserve the paper.

Address
, MUNN & CO,,

b Publishers SCIENTIFIC AMERICAN.

Aumerican,

STEAM PUMP

Wright's 1'al. Hureket
Piuvgers nre the b :
Vartey Maciose Co, |
Eagtharspton, Muss.

| TORPEDO VESSELS. By Mr. DONALD-

! SON. A valuable paper, lately read before the United

Service Institute. teing a full exposition of the Tor- "
i'_erlo-‘lmu-‘, system, from the earliest efforts to the present
imie.  Giving dimensions and performances of the
several sizes built by Thornycroft Bros. tor the various
governments, highly interesting trials of these boats, |
and experiences In war,and a description of the torpe- |
does used. 1 illustration. Contained in SCIENTIFIC ;
AMERICAN SUPPLEMENT NO. 79. Price 10 cents. To:
be had at this office and of all newsdealers.

P.BLAISDELL & COQ.,.

Worcester, Mass.,

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

OR ALL KINDS OF MACHINEHRY Applrto
8. G. HILLS, 78 Chambers 8t., Nu:w York.

THE BEST

Boiler Feeder

FRIEDMANN’S INJECTOR,

MANUFACTURED BY

NATHAN & DREYFUS, N

ew York.
108 Liberty St.

Send for Circular.

ROCK DRILLING MACHINES
AIR COMPRESSORS,

MANUFACTURED B

TURED.BY ByrieicuRock Driwe Co.
SEND.FOR PAMPHLE

“FITCHBURG MASS

—_— _ B -
MACHINISTS’ TOOLS.
" NEW AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

Steel Castings,

From 44 to 10,000 1bs. weight, true to pattern. An invalu-

v

¢ OFFICE OF DicK1NgoN Bros., Rin6EWAY, ELx Co.. PA., May28th, 1877,
GENTS : Wehave been through four wintersin frozen hemlock, cutting 20,000 feet
of lumber per day with your Patent Planer Saw, averaging 73,000 feet with each set of 49 bits.*

§¥~ Mill Men and Sawyers, send your full address

nhlie s?x%stitute for forgings, or for malleable iron cast-
ings requirt reat strength. Send for circular and

i list to CHEST ER STEEL CASTING COMPANY,
‘L.1NA STREET, PHILADELPHIA, PA. !

ainly written, on a postal card, for Emer-

1
VL %H & CO., Beaver Falls, Pa. Please

ILLUSTRATED HISTORY

OF TBE

CENTENNIAL EXHIBITION OF 1876.'

The full History and Progress of the Exhibition, -
Maps of the Grounds, Engravings of the Buildings, and -
accounts of all the most notable Scientific and Mechan-
ical objects, profusely illustrated with engravings, are
glvenin the Wrirntific American =upplemnent for
the year 1876. This work consists of Two Lurge Vol-
numLN, comprising over 800 quarto pages, equal In fgluLn-
tity of reading matter to over Seven Thousand orilnary
Jwok pases, The s%ce devoted to the great. INT
NATINNATL EXHIBITION is very extensive, and
probably forms the most' complete arnd full history of
theaffair that can be obtained. The illustrations per-
taining to the Exhlbition are more than 450 in number.
Aco 1%mus Sjpecial Index of all matters relating to the
Exhibition is given. Those who desireto possess a cem- :
g}lete and splendid Illustrated Record of the Centennial -

xposition should have the SCIENTIFIC -AMERICAN
SUPPLEMENT for 1876. i

In addition to this splendid History of the Centennial i
Exhibition, the SCIENTIFIC AMERICAN SUPPLEMENT °
for 1876 contains a vast amount of other matter of great |
value for reference and preservation. It presents to
the reader, inattractive form, fullaccounts of the Ad-
vances made during the year in all the chief depart-
ments of Science and Useful Arts, covering the progress
in Chemistry and Metallurgy, Mechanics and Engineer-
ing, Electricity, Light, Heat,Sound, Architecture, Pho-
tography, Techno Ogﬁ‘ Pisciculture, Agriculture, Bet-
any, Korticulture ural and .Hougehold Economy,
Materia Medica, HrTuicne, Natural History, Zoology
Mieroseopy, Meteorology, Terrestrial Physies, (FtogTi-
phy, Geology, Minerilogy, Astronomy. The whole
Wlustrated by over Two Tuisvctid Sic Hupdred Engravings.
The w¥le scope of this splendid work, its surprising va-
riety o:

i
1
NOW READY.
1

contents, its wealth of illustration, render it the.
most valuable contri ution to scientific literature ex-
tant, while in price it is probably the most economical.
THE SCIENTIFIC, AMERICAN SUPPLEMENT: for 1876,
comp leteis supplied, stitched in pa.{mr covers, at the
low pricef $5. Strongly bound, both volumes in one
book, cloth, ornamented with gilt, $650. Bound in two
separate books, $4 each, or $8 for the two. Sold at the
leading Bookstores and News Offices, and by

MUNN & CO., Publishers,
37 Park Row, New York.
ﬁia‘.s.
18 =

7 X+ Drop Thanrem and
PUNCHING [rovJianres and ]
PARKER

PRESSES. . CUDI]..

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

. B, FRADELIF, V. Preg’t. 1, N, ALLEW, Prs’t,
I, B. PLERCE. 8" .

THE ALKALINE AND BORACIC LAKES
OF CALIFORNIA. By J. ARTHUR PHILLIPS, F.G.S.
An extended description of this region, Mono and O wens
Lakes, thenumerous hot and mineral springs, and the
volcanic and geological characteristics. Fish, crusta-
ceans, and other objects of natural history. A deserip-
tion of borax gathering. An enumeration of the
minerals found, and analysis of water. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT No. 79. Price 10
cents. TO be had at this office and of all newsdealers.

{or work-
5 1 TH TTLES &
j‘]’Il[-jHS CY,, Middletosn,

© 1877 SCIENTIFIC AMERICAN, INC

THE TANITE CO.

. Syrup,

-| foreign currencies, payable in advance :

9

STROUDSBURG, PA.

"EMERY WHEELS AND CRINDERS.

GEO. PLACE, 121.Chambers St., New York Agent.

$3, PRINTING PRESS!

() inta cards. enveiopes, Bte., cqua
,_:nlt.o ey prasa, Targer siges Por large work,
T Do oy o printing and adisrtising aned
Y - sge inoney. Rxoeollent spare hour wingae-
QE. ) ment fue old or yuung. Oriteen be made
AT Al o mony m mctfng {Ju:‘inﬁ!!@ g w“htere. Gend
! i | 4. stamps for large catatogue to
ENTENN KRELSEY & Q0. Manufictiurers,
Meriden, Conn,

PHOSPHOR-BRONZE AND IT8 APPLI-
CATIONS. By ALEXANDER DICK. A series of valua-
ble tests, showing the superiority of Phosphor-bronze
over ordinary bronze. Old bronze and new compared.
Phosphor-prenze under oft-repeated straing; also its
adaptability to frictional purposes. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT No. 79. Price 10 cents.
To be had at thisoffice and of all newsdealers.

Paints, Roofi
erings, Stcam
W«te?roof Coatings, Cements, etc. Hetil

z}lg. Steam_Pipe and® Boiler Cov=
acking, Sheaihingy, Fire, Arid, and
for Bumpira, I1-
lustrated Catalogues, Price Tists, otc.

87 MAIDEN LANE, NEW YORK.

FIFTY SYRUP RECIPES, FOR HOUSE-
HOLD purnuses, Mineral Waters, etc., to wit: Simple
Syrup, (2} Lemon Syrup, Mulberry Syrup, Vanilla S8yrup,
Vanilla Uream Sxrup, i3 Urearn Syyup, Ginger Syrup,
Orange 5¥rip, &% Finegpple Sy, Negtar Bvrup Shor-
bet Syrup, Lirape Syw, iy 2yrup, (2) Coffee :iyru{J‘
Wild Cherry Syrup, Wintergreen =yrup, (2) Snreaparilla
Syrup, Maple S ruQD, (20 Chocolate Syrup, Coffee Cream
Syrup, Ambrosia kyru%, Hock_ and Claret Szrup. Sol-
ferino 8, ruﬁ, Capsicum Syrup, Cherry Syrup, Strawberry

?) Raspberry Syrup, Peach %vrupé Blackherry
Syrup, Orgeat Syrup, Catawba Syrup, Milk Punch Syrup,
C. ampagne Syrup, Sherry Cobbler Syrup, Excelsior
Syrup, Faney Syrup, Currant syrup, Framboise Syrup,
Maidenhair Syrup, @range Flewer Syrup, Cinnamon

With

* Byrup. How fo make Syrups Frothy.

Colognes for the Sick Room, by GEO. LEIS.

" recipes for the production of preparations that serve as

pleaging perfumes, deodorizers, and cosmetic lotions.

llthe above are contained in SCIENTIFIC AMERICAN
SUPPLEMENT No. 77. Pricellcents. To behad at this
office and of all newsdealers.

THE

Seiendific dmevican,

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

Only $3.20a Year, includingPostage. 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 Mechanics, Manufactures,

Chemistry, Electricity, Telegraphy, Photography, Archi-

i 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 itis the 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. [t is promotive of knowledge and progress in
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 publifhers; six months, $1.60; three
months, $1.00.

' Clubs.—One extra copy of THESCIENTIFICAMERI-
0ANwill be supplied gratis foreveryclub of five 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 SUPPLEMENT will be sent
for one year, postage prepaid, to any subscribe_r in the
United States or Canada, on receipt of seven dollars by
the publishers.

The safest way to remitis by Posta) Order, Draft, ox
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.

NOTICE TO FOREIGN SUBSCRIBERS.

"The new Postal Union now offers special facilities for
the regular and speedy transmission of the SCIENTIFIO
AMERICAN direct from the office of publication in New
York to subscribers in foreign countrics. The subjoined
table exhibits the yearly subscription prices of the
SCIENTIFIC AMERICAN and SUPPLEMENT in the principal

The prices are S
for ome year's For For | SNt
subscription, in- | SCIENTIFIC | SUPPLE- [ 4 np SQup-
cluding the post- | AMERICAN. | MENT, PLEMENT.

age. '

. 15
Francs... ..

The best way to remit & by Postal Order. Make the
order payableto MUNN & CO., New York, United States,
and forward the order to us with the pame of the sender
and the address to which the paper is to be mailed.

MUNN & CO.,
Publishers SCIENTIFIO AMERICAN,
New York.
HE ‘ Scientific American” is printed with CHAS.
ENEU JOHNSON & CO.'S INK. Tenth and Lom-
| bard Sts., Philadelphia, and 59 Gold St., New York.
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