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Afuertisements. | CTUARDIOLA'S
'COFFEE & SUGAR MACHINERY

Coffee, Malt, Corn, Cocoa, and Grain-
| Dryinz Machine. Coffee-Hnlling and
: Polishing Machines.. ¢offee-Washing
per line, by measurement, as the letter press. Adver- II\'I‘ aching. Al';zlli‘l;;l]lgg;r Eya&p%:)nlg;.c qar |

. . I , 8. . e
tisements must be received at publication office as early Stroct Meare M INOY & ESPRIEL LA, 52 bine |
as Friday morning to appear in next issue. - Street, New York,are Mr. Guardiola’s Agents, and they
will give prompt attention to all orders for any of the
above machines.

Inside Page, each insertion = = - 735 cents a line. .
Back Page, each insertion « < - $1.00 a line.

Engravings may head advertisements at the same rat

"Drop Hammers and Dies, for work-
PUNCHING }?r ;}I{‘i‘till;;;l{ﬁ S %‘]011 N; i[‘dll.[é%vbr& Far showing heat of
PRESSES. Conu ’ S ! oW Pyromet'ersi Omn;:HoL lust Pipes,
— - Boilpr Flues, Super-1eatoed Steam, (il =tills, &c.

HENRY W. BULKL h‘:., Sole Manufartirer,
A Brosdway, \i‘W Yurk.

“TAKE IT EASY, !

Common-Sense Cheirs'
and Rockers. .
With or Without Reading Table.
Forsaleby the trade. Manufactured .
by F. A. SINCLAIR,
- Mottville, N. Y.
Send Stamp foIr‘ Itllustrated Price

The HOADLE Y™ ' }
PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULATOP

AND
THE BEST° MOST ECONOMICAL ENGINE MADE
SENS FOR CIRCULAR,

Thed.G.HOADLEY CO.. LAWRENGE. MASS.. &

STATE WHERE YOU SAW THIS.

. Evml Chair Stamped and Warranted.
1872, 1873, 1874, 1875, 1876,
SCIENCE RECORD.

A few copies of these “}p]i‘ndid books, copiously illus-
trated, are offered at the following very low prices.
Persons dusiring a condensed history of the most inter- ‘
esting Facts zni! Discoveries in the Arts, Sciences, and
Inventions, for the years from 1872 to 1876, will find them
recorded in the five volnmes of the SOIENCE RECORD,
now offered at half the original |

Every Department of Science s trea.ted in these vol- (
umes, and the important discoveries of the several years
are not onty faithfully described, but many of the sub- '
jects are illustrated with finely executed engravings,
prepared expressly for these Annuals.

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

CHEMISTRY AND METALLURGY,

MECHANICS AND ENGINEERING
ELECTRICITY, LIGHT, HEAT, SOUND,
TECHN.I_OG , THE USEFUL ARTS

BOT. ND 'HORTICULTURE

AGRICU ’IURE

RURAL AND HOUSEHOLD ECONO

MATERIA MEDICA, THERAPEUTICS, ﬁYGIENE

NATURAL HISTORY AND ZOOLOGY

%%;)PEORO%%&Y TERRESTRIAL PHYSICS

GEOLOGY AND MINERALOGY, |

BIOGRAPHY 'AND NECROLOGY.' |

EBach yearly volume contains about 600 octavo pages, .
including a 1ax¥e number of handseme engravings.
They are bound in snbstantial and handsome bindings,
and will be malled an receipt of $1.25 each, or $5 for t. 1e
set of five volum

They were pubhshed and heretofore sold at $3.50 oach
or $10for the set.

State, in remmm for a single volume, which year,
from 1812 to 18 1876, is degired, remembering that the date
of the volume covers the events and discoveries of the
previous year. Sentbymailonreceipt of price. Address '

MUNN & CO., PUBLISHERS.
i’ark Row, New York city.

EAGLE FOOT LATHES |

ESTABLISHED 1844.

JOSEPH C. TODD, ‘

(Formerly of Todd & Rafferty), ENGINEER and MACKIN-
IST. Flax, Jute, Rope, Oakum, and Bag; § g i
vMachmery, Steam Engmes. Boilers, etc. Also Agent for -
r,lle celebrated and improved Rawson & Rittinger Hoigt-

Engine, I will furnish specifications and estimates for
end for descriptive circular

hmuq of machinery.
and price. Address

J. C. TODD,

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

SONUCHETE AS A BUILDING MATERIAL. —A
/ lecture delivered before the Royal Institue of Ar-
chitects, London, by A. Payue, with discussion of the
subject by dpromment architscts. This lecture and
the extended discussions of the subject are contained
in SUFPLEMENT Nos. 26 and 34. Price, 10 cents
each. They present a large amount of valuable infor-
matlon upon Concrete buildmg in concise form.

cg, '0_SCREW-CUTTING F#{('F LATHES;
el "Foot Drill Presses.  Send for Circular to
H. L. SHEPA..., Cincinnati, o

i
i
—1
i

"~ GUILD & GARRISON,

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

STEAM DPUMPS

for all purposes.

Also Vacuum Pu
Vacuum Pans an
Air Compressora.

Sy

P.BLAISDELL & CO.,

Worcester, Mass.,

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

THE BIGELOW
Steam Engme

| BOTH PORTABLE AND STATIONARY.
The CHEAPEST AND BEST in the market.
Sendfor descriptive circular andprice list.

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

Can I Obtam a Patent?

This is the first inquiry that naturally occurs to every
author or di- coverer of a new idea or improvement. The
quickest and best way to obtain a satisfactory answer,
without expense, is to write to us (Munn & Co.), de- |
scribing the invention, with a small eketch. All we -
\ 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 necessary |
instructions for further procedure. Our long experience !
enables us to decide quickly. For this advice we make |
no charge. All persons who desire to consult us in re- !
gard to obtaining patents are cordially invited to do ;
so. We sha'l be happy to see them in person at our,
office, or to advise them by letter. In all cases, they I
may expect from us a careful consideration of their
plans, an honest opinion, and a prompt reply.

W hat Secwrity Have I that my commumcatlon

. to Munn & Co. will be faithfully guarded and remam
\ confddentmly

Answer—You have none except our well-known in-
tegrity in this respect, based upon a most extensive
practice of thirty years’ standing. Our clients are ‘

"numbered by hundreds of thousands. They are to be :
found in every town and city in the Union. Please to
"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 is not likely to oc-
cur. All business and communications intrusted to us
are kept secret and confidential. i
Address MUNN & CO.,
Publishers of the SCIENTIFIC AMERICAN,
37 Park Row, New York. i

D 8 G

Improvement in style. Reduction
Ences April 20th, Small Engine Lathes
lide Rests, T'ools, etc. Also Scroll an
Circular Saw Attachments, Hand Plan-
ers, ete. Send for Camlogue of outflits

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

9% & 97 Liberty St., New York.

TURBINE WATER WHTI‘LS — & RE
POR1' of the official Tests of Turbine Water Wheels

made during the Centennial Exhibition of 187. With
thirty-one illustrations. Embracing Drawings and De-
scng)hons of the Apgaratus used for each test. The
ruments employed for determining the Power and
revolutions of each wheel. Engravings and descriptions
showing the Construction of the whaels that exhibited
the Greatest Efficiency. Table showing the Names of
the Exhibitors of the several wheels toniel. Date of |
each test. Diameter of wheel. Fraction of gate.
Weight on the scale in pounds. Revolutions er minute,
Horse-power of wheel. Head on wheel, in feet. Hcad
on weir, in feet. Flow over weir. Head on weir due to
leakage. Horse-power of the water used. Percentage
of erﬁcxencg realized by each wheel. Together with
other valuable and interesting particulars. Contained
in SCIENTIFIC AMERICAN SUPPLEMENTS Nos. 59 and 61.
é] clts each. To be had at this office and of all news-
ealers.

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Munn & Co., in connection with the publica-
tion of the Sc1ENTIFIC 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 preparation of Patent Drawings, Specifications,
and the 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 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 further information about Patenis 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 the world. 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—embracing Canadian, English, German,
French, and Belgian—will secure to an inventor the ex-
clusive monopoly to his discovery among about ONE |
HUNDRED AND FIPTY MILLIONS of the most intelligent
people in the world. The facilities of business and
steam communrication are such that patents can be ob-
tained abroad by our citizens almost as easily as at | A DS S o P oty improred.

home, The expense to apply for an English patent is | pricAN and SCIENTIFIC AMERICAN SUPPLEMENT ¢an be
$15; German, $100; French, $100; Belgian, $100; Cana- stgphed for the low prlI(_:Ie of $1.50 by mail, or $1.2 at the

EJEJII) Mﬂﬁ@lN

F*CT .‘___./ SU pgRIOR..,-

QBARD Saws, scroLL SA“ S'M?

PLANING & MATCHINC MACHINES |
=D, UNIVERSAL HAND JOINTERS 4 -
. MD_I:‘ILH_C-_DO\‘EI'MIINL L BORING, letZING SFHPIHG.&

PERFECT

NEWSPAPER FILE

The Koch Patent File, for preserving newspapers
magazines, and pamg hlets, has been recently unproved

this pa per eavy board sidés; inscription
dian, $30. Address [0 SCIEI\TIFII]C AMERICAN,” in gilt. Necessary for
MUNN & CO., 31 Park Row, New Yorkcity, | ©'gLy,Cle Who Wishes to preserve tiie paper. '
Solicitors of Patents, and Fublishers of the SOfERTIFIC MUNN & CO,

AMERICAN. Publishers SCIENTIFIC AMERICAN.

* preparation of Perfume Extracts

- fumes now on the market, directions for the pre;

B ALANCED VALVE ‘

i
engravings.

Wrirht's Patr, Bucket
Thangery are the beat,
VALLEY MacuiNg Co,
Hasthnmpton, Mass

STEAM POMPS

- HAVING InSsOLVYED PAKTN h.RkHIP WE ‘ J—
offer for salea very largelot of Machinery for Woodand |

Iron Workers. Steptoe McF‘ar]au&Co Cincinnati, O.

PERFUMERY. — BY W. SAUN BDERS,
' Pharmacist.—A valuable and pra.ctlc‘%lt
1
the preparation of the most prominent and popular Per-
aration
and compounding of the mgredlentq cte. The Formula
here given embrace the preparation of the following
Perfumes :—Jockey Club, Moss Rose, White Rose,
! Victoria, Ess, Bouquet, ‘Musk Patchouly, Mllleﬂeur
Ylang Ylang, Spring Flowers Wood V. iolets, West E.
Tuberose, Ste hanotis, Rondeletia, New Mown Hu.y,
} :inni, Clove Pink, Violet, Mignonette. Contained
in SUIENTLIEFIC AMERICAN SUPPLEMENT No.65.
gncle 10 cents. To be had at this Office, and of all News~
ealers.

AND MOST ECONOMICAL

Boiler Feede

FRIEDMANN’S INJECTOR,

MANUFACTURED BY

iNATHAN & DREYFUS, New York.
108 Liberty St.

Send for Circular,

MACHINISTS’ TooOLS.

NEW AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO.,
Ne\v Haven, (}onn.

Blake S Patent Stone & Ore Crusher.

| NEW PATTERNS, with important im-
‘portant im rovements and abundant
strengt,h his is the only machine used
L by the principal MUNICIPAL, RAILROAD
and MINING CORPORATIONS and CON-
TRACTORS in the United States and
g8 foreign countries, for breaking hard and
o rbrltt © substances TO ANY SIZE. Send ,
for circular. Address,

BLAKE CRUSHER Co., New Haven, Ct. f

Steel Castings,

From 4 to 10,000 1bs. weight, truet o pattern. A ninvalu-

able substitute for forgings, or for malleable iron cast-

n 8 re uu'lng %reat stre&th Send for circular and
ells% 1.1 CAZTING COMIANY,
ELINA STREET, 1’1[11.A])LLPHL\, PA.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.
V. B. FRAVELD, V. Prat. 1. M. ALLEN, Prest

1. B. PTERCE. Sec'¥

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTURED BY B0 picuRockDrite Co.
SENG FOR PAMPHLET. FITCHBURG MASS.

FOR THE LATEST IMPROVED STAVE
Headmg and Shingle Machinery, also the celebrated

ailey Gauge Lathe, Second-hand Boilers and Engines,
or Special Machmery, address T. R. BAILEY, Agt..
Lockport, N. Y

FOR SALE AT GREAT BARGAINS

e 18x36 Todd & Rafferty Engine, with 14 ft. band
whee] 26.1n. fuce ; built in sections; weight, 14,000 1bs. ;
8 in. hammered iron shaft, 10 £t. long; Judson governor
complete. Onel4x18,heavy and strong, sujtable for saw
or gnst mill; 8 ft. 4 in. band wheel, 19 in. face governor,
nnd all complete. Also, one 10x24; one 8x20; one 7x16;

6x16; and one 5x12, all new and’ ﬂrst»class Address
J. C 'TODD, 10 Barcldy Street, New York, or at Works,
Paterson, N J.

Nlagara
_ﬁaﬂ Steam Pump Works.,

Esranrisnen 1826,

CHARLES B. HARDICK,
JNo.23 Adams Street,
BROOKLYN, N. Y.

LOCOMOTIVE ENGINEERING.—THE
most recent and best examples of Locomotive Construc- |
ition, with sealp drawingd, tables of princip pal dimen- |
: gions, grneral ¢escriptinn, ete,, arve given in the SCIEN-
TIFIC” AMERICAN SUPPLiEMENT. The following |
may be had at this Office, or ordered through any News- |
dealer. Sent by mail prepaid. Please order by the
wwmbers here given.

Express Locomotives of the London, Chatham and
Dover R. R. Tank Locomotives. With Spec1ﬂcat10ns,
Dimensions, Particulars and three Engravings. Supple-

ment No. 23 cents
at A series of Eighteen
Outline Illustratlons, showmgthe Principal Locomotives |
exhlhlteclat the Céntennial, with their measures, and a
table of gal
plement
Baldwm ocomntwe —

dllmenslous of each locomotive. Sup-
0 cents
arge engraving in sectional ele- '

| vation, with measures, scale, and table of dimensions.

Sugplement No, 38. 10 cents.
Narrow @auge Swedish Locomotive, with one page Of
10 cents.

engravings. Supplement 41,

f % pﬁe ht Inch I y at Crewe, Eng.
Two engruvmgs Supplement 44. 10 cents.

Locomotive Passenger Engines of Midland lewm/ with |
table of dimensions. Three engravings, Supplement '

27. 10 cents. The same number contains report

of "valuable information given before the Master
Mechanics’ Association, concerning Locomotives and |
Locomotive improvements.

Narrow Gauge Locomotives, Indian State Railways, en-
graving and dimensions. Supplement No. 53. 10 cents.

New Railway Locomotive Crane, by Black, Hawthorue &

. Co. Four engravings to scale, dimensions, etc. Supple-
- ment No. 54,

10 cente.
New Road Locomotive, by Marshall Sons & Co. General |
(116580 émon and one engraving. Supplement No. 56.
cents.

Erpress Passenger Locomolives, Great Western Railway. '

With five engravings, and tables of all the principal:di-
mensions, Supplement No, G, 10

Laocormative for Hurndey I’!f?f?f‘ui?' - on Russian

[.
Railways. With description and five illustrations. Sup-
: plement No.63. 10 cents.

am Trolly or Chair.—Used_on Qude Rallway. Two

upplement No. 63. 10 cents.

© 1877 SCIENTIFIC AMERICAN, INC

gager upon the |
‘ormule_for |

THE TANITE CO.,
STROUDSBURG, PA.

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

$3, PRINTING,_PRESS !

Prints cards, envelopes, etc., equal

t0 ang press. LilTger sizes foT latee ncuk

DD your ewn ir)rulfm/,l and qa:lvertiving aed
Txellent spare hour wu:nuse-

I,.,-Sil
L4

3c. stamps for lar e catalogue to
KELSEY & CO., Manufacturers,
Merulen, Conn.

Roofing,
team

Steam_Pipe and' Boiler Cov-
acklng, Sheathings, Fire, Acidg, and
Send for Samples, 1~

Paints
ermgs,

Watervroof Coatings, Cements, etc.
lustrated Catalogues, Price Llsts ete.

87 MAIDEN LANE, NEW YORK.

POWER TENONING MACHINES FOR SALE
S. C. HILLS, 78 Chambers St., New York.

| Fooq'
WANTE

Small Mac-hmery of any kind to
Manufacture at a low flgure.
H. BICKFUORD, Cmcmnntl, 0.

vy

Sha.pmg Ma.chmes

Have novel devive for changlng

lengtl uf stroke whileinmotion

p Ao, automatic down faed, an;

guick retzrm.  Four sizes.
Patented 1868, 1871, 1974

Wood & Light ¥achine Co.

Worcastar, Mass.

Manufacturers of all kinds of

Iran Working Machinery

Shafting, Pulleys, &c-

Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Pulleys, and
Gearing, specially addpted to Flour Mills. Bend for
catalogue.

J. T, NOYE & SON, Buﬂalo, N. Y.

TH

Srientific American,

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

~Only $3.20aYear,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

original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in THE SCIENTIFIC
AMERICAN a popular reswme 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,
this journal affords a constant supply of instructive
reading. Itis 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 publishers; six months, $1.60; three
months, $1.00.

Clubs.—One extra copy of THE SCIENTIFIC AMERI-
CAN will be supplied gratis forevery club of five subscribers
at $3.20 each; additional copies at same proportionate
rate. Postﬂge 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 subscriber in the
United States or Canada, on receipt of seven dollars by
‘the publishers.

The safest way to remit is by Posta) Order, Draft, or
Express. Money carefully placed inside of envelopes,
! securely sealed, and correctly addressed, seldom goes
astray,but isat 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 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 SUPPLEMENT in the principal
| foreign currencles, payable in advance :

1 The prices are '
for one year’s' FOR %{’;&%ﬂ?ﬁ
subscription, in- . SCIENTIFIC SUPPLE- i AND SUP-
cluding the post- | AMERICAN. ~ MENT. | PLEMENT.
! age.
| bl i - -
I ' .
Austrla . A3 20
Belgium 30 i 46
Deumark 33 3
| Gel man Emplre . .25 .
Great Britain..... 24
1 Helland.. S [
Ttaly... L300
Norway .23 ..
Rudsiu, 8 .
Swelen. .23 ..
il

| witzeriand.

{ —_ i
' Thebest way to remit is. by Postal Order. Make the

order payable to MUNN & CO;, New York, United States,
F and forward the order to us with the nameof the sender
i and the address to which the paper is to be mailed.

I\IUNN & Cco.,
Publishers SCIENTIFIC AMERICAN.
| © New York.

i THE « Scie;iﬂc American” is rinted with CHAS
1 ENEU JOHNSON & CO.'S I Tenth and Low-
bard Sts., Philadelphia, and 59 Gold St., New York.
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