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PORTABLE FIRE ESCAPE.

Wlll let you down 100 feet with per-
!? safety, occupies but little room
ih a traveling bag; made of Brass
and Ligoum Vite, Braided Linen
Rope,which will suspend 800 pcunds,
an Webbmg Slms% qtual strength
Weight, with feet of rope, 2
poands, 'Price $2.00. Weight, with
il feet of rope, 3 pounds. Price $3.00.
sint by mail, prepaid, on receipt of
ﬁuv price. Warranted to give per-
? 1. satisfaction. ‘I'o use this Fsr u.Ipn
Luow the free or lower end of the
ripe to the ground, and tie the
Tgper endtoaonietliing in the room.
en put the sling mround your
waist and get out i1f the window. A
glight pull on the rope will unlock it,
and you run down at any demrabl
Eeod by let.tlng the rope pass
rough your hand tightly or loosely

MILLERS FALLS CO.,
No. 74 Chambers St.,
NEW YORK.

1872, 1873, 1874, 1875,
SCIENCE RECORD.

A few coples of these sglendld books, copiously illus-
trated, are offered at the tollowing very low prices,
Persons desiriny a condensed history of t e most inter-
esting Facts und Discoveries in the 8, Sciences, and
Inventions, for the years from 1872 to 1875, will find them |
recorded in the four volurues of the SCIENCE RECORD, |
now offered :ut half the original nrige.

Every Department of Selence is treated in these vol-
umes, and the important discoveriesof the several years
are not onlf faithfully described, but many of the sub-
jects are illustrated with ﬂnely executed epgravings,
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 ENGINEERIN

ELECTRICITY, LIGHT, HEAT, SOUND,

TECHNOI.OGY THE USEFUL ARTS,

ANY AND'HORTICULTURE,

AGRICUL 'URE,

RURAL AND HOUSEHOLD ECONOM

MATERIA MEDICA, T]-IERAPEUTICS. HYGIENE,

NATURAL HISTORY AND ZOOLOGY,

%EOGmO OLO(}Y TERRESTRIA L, PHYSICS,

GEOLOGY AﬁD MINERALOGY,

ASTRONOMY,

BIOGRAPHY 'AND NECROLOGY.

Each yearly volume contains about 600 octavo pages,
including a large number of handsome engravings.
They are bound in substantial and handsome bindin, s,
and will be mailed on receipt of $1.25 each, or $4 for t!
set of four volumes.

They were published and heretofore sold at $2.50 each,
or $8 01' the set.
in remitt ing for a single volume, which yea.
fromlB’(Z 875,18 desired, remembering that the date
ef the volnme covers the events and discoveries of the
previous year. Sent by mail on receipt of price. Address

MUNN & CO. PUBLISHERS.
%1 Park Row, New York city.

EAGL"E“FOOT LATHES,

Improvement in style. Reduction in
gl'lces April 20th. Small Engine Lathes d

ide Rests, Tools. ete. Also Scroll an
Circular Saw Attachments, Hand Plan-
ers, etc. Send for Catalogue of outfits
for Amateurs or Artisans.
WM. L. CHASE & CO.,
95 & 9N Liberty St., New York.

MACHINERY,
BELDENCO.,

DRO P FORC‘INGS and

ECIA
Danbury, Conn_
DAMPER

THE HULL
AND LEVERS
REGULATORS B E s T GAUGE COCKS.
MURRILL & KEIZER, 4 HOLLIDAY ST., BALTIMORE.

TRADE

CAVEATS, COPYRIGHTS,

MARKS, ETC.

Messrs. Munn & Co., in connection with the publica-
tion of the SCIENTIFIC AMERICAN, continue ta 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 unequale® facilities
for the preparation of Patent Drawings, Specificagions,
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, 8 pamphlet
containing further information about Patents and how
to procure them; directions concerning Trade Marks,

' Street,

‘Sendfor descriptive circular andprice list.

|

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 general rule, any inventionthat is valu-
able to the patentee in this country is worth egqually as
much in England and some other Foreign countries.
Five patents—embracing Canadian, English, German,

French, and Belgian—will sccure 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 Enyrlish patent is
$75; Gerwran, $100; French, $100; Belgian, $100; Cana-
dian, $50. Address
MUNN & CO., 87 Park Row, New York city,
- Solicitors of Patents, and Fublishers of the SCIENTIPIC
AMERICAN,

 CUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coﬂee, Malt, Corn, Cocoa, and Grain-
Drying Machlne. C oﬂee-ﬂulling and
Poiishing Machines. ¢oflee~Washing
Machine. Helix Sugar Evaporator,
Messrs. C. ADOLPHE LOW & CO., 42 Cedar

Street, Messrs. MUNOZ & ESPRIELLA, 52 Pine

New York, are Mr. Guardiola's Agents, and they

will give prompt attention to all orders for any of the

above machines.
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PERFUMERY.
Pharmacist.—A valuable and pract;ical
preparation of Perfume Extracts. Fermule for
the preparation of the most prommem and popular Per-
fumes now on the market, directions for the preparation
and compounding ef theingredients, etc. The Formule
here given embrace the preparatlon of the following
i Perfumes :—Jockey Club, Moss Rose, White Rose, ‘
! Victoria, Ess. Bouquet, Musk, l'atchouly, Millefleur,
¥ lung Yieng, Spring Flowers, wWhod Vielets, West End

& Ste philnirtis, Hondisle i, New Mown Hu.y,

i f a¥ L Pink,Violet, Mlgnonette Lontamed

ERICAN SUPPLEMENT No.65.

gmie 10 cents. To be had at tlus Office, and of all News-
ealers.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drillg, &o.

NEW HAVEN I'IANII ACTURING CO.,
New Haven, Conn.

Steel Castings,

; From 34 to 10,000 1bs. weight, true to pattern. Aninvalu-

able substitute for forgmgs. or for malleable iron cast-

ings requlrln(;s %'edb strength. Send for circular and
rice list to CHEXTER =TEBEL {*A-TIXNG COMPAXY,
WELINA STHEET, PHIL ‘\]ll L. l’lllr\ I‘;\.

HARTFORD
STEAM BOILER |

Inspection & Insurance

COMPANY. i

W. B, FRANELIK, V. Pros’t.  J. N, ALLEW, Pres’s.
LB FEALE, 'y

~ Working Models
H. B. BICELOW & CO. ] And Experimental‘lma"hmg{ﬁMewl or Wood, made to

New Haven, Conn. !Giderby TR, 62 Center St, N. Y.

" ROOTS’ ROTARY HVDRAIILII: EHGII\IE
BLOWING ORGANS

AND RUNNING

LIGHT MACHINERY

; > HYDRANT PRESSURE.
GIVES GREATEST USEFUL EFFECT OF WATER.
IS A POSITIVE PRESSURE ENGINE.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.

The HOADLE Y
PORTABLE STEAM ENGINE..

WITH AUTIJNIATi CAL CUT-OFF REGULATOP
B ALANCED VA

THE BEST.-"'I'ROS‘I' ECONOMICAL ENGINE MADE
SEND FOR CIRCULAR.

TheJG HOADLEY.CO. LAWRENCE. MASS

STATE WHERE YOU SAW THIS.

BSTABLISHED 1844,

JOSEPH C. TODD,

(Formerly of Todd & Rafferty), ENGINEER andMACHIN-

lax, Hemp, Jute, Rope, Oakum, and Bagglng

Machmery. Steam Engmes, Boilers, ete. Also Agent for

the celebrated and improved Rawson & Rittinger Hoist-

alf Engine, I will furnish specifications and estimates for

kinds of machinery. Sepd for descriptive circular
and price. Address

J. C. TODD,

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

GUILD & GARRISON,

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

forall purposes.

* Also Vacunm Pumps,
Vacuum Pans an
Air Compressors.
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BOTH PORTABLE AND STATIONARY.

The CHEAPEST AND BEST in the market.
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THE TANITE CO.,
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GEO PLACE, 121 Chambers St., New York Agent.
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Paints, Ronfing, Steam Plpe and” Boiler Cov=
]ngg, 3team Fackiug, Sheath Pire, Aci@, and

evzmm Coatings, Cements, etc. Seui for Samples, 11-
lustrated Catalogues, Price Lists, etc.
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LERIGH UNIVERSITY.

Ai.c) 1
LILR, o

—Tvrr 0N F'Hr‘r‘

Civil, Megnunioal, nred Mining 'E‘,n

nna Metallurey @ Full Classien] Inst
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Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Loy, and
Gearing, specla'lly adapted to Flour Mills. #end for

! catalogue.
J. T. NOYE & SON, Buftalo, N. Y.
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- The Most Popular Seientific Paper in the World.
THIRTY-SECOND YEAR.

Fize
n.on, ient, Bethlehem, Ponna.

" Only $3.20 a Year, including Postage. Weekly.

52 Numbers a Year.

This widely circulated and splendidly illustrated
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-
tecture, Agriculture, Horticulture, Natural History, ete.

All Classes of Readers find in THE SCIENTIFIC
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,
this journal affords a constant supply of instructive
reading. [tis 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—

S. S. TOWNSEND, Gen’l Ag't, 6 Cortlandt St, NEW YORK,

26 per cent. Discount on Price List of
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Machines end for Supenor Wood-Working Machinery
AND Niustrated it Ghied-Benn
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Guaranteed PA.
; ' ROCK DRILLING MACHINES
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Flues‘ super-Fleated Slenem, (1) 5tills, k.
ENRY W,

PUNCHING
PRESSES.

MANUFACTURED BY :
SENG FOR PAMPHLET' FITCHBURG.MASS

TURBINE WATER WHEELS.—A RE-
PORT of the official Tests of Turbine Water Wheels
made during the Centennial Exhibition of 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

Foe Munufaoturer,

RUTLKL ]T}_
! 141 Bruarh\uy MNew York.

BurLeicRock Drie: C

Dro Hammers and Dles for work-
"M THE STILES &

&c
Pﬁ KER *pRERS CO., Middletown,
Conn.

TAKE IT EASY,

Common-Sense Chairs
and Rockers.
With or Without Reading 'Fable.
Forsale bythetrade. Manufactured

showing the Construction of the wheels that exhxblted
the Greatest KEfficiency. Table shuwing the Names of
the Exhiwitors of the several wheels testorl, Date of
each test. Diameter of wheel. Fraction of gate.
Weight on the scale in pounds Revolutions per minute,
Horse-power of wheel. Head on wheel,in feet. Ilead

bY F. A. SINCLAIR, on welr, in feet. Flow over weir. Head on weir due to
Mottville,N. Y. :leak: Horse-power of the water used. Percentage
-of e clency realized by each wheel. Together with

other valuable and interesting particulars. Contained
in SCIENTIFIC AMERICAN SUPPLEMENTS Nos. 59 and 61.
}10 clts. each. To be had at this office and of all news-

ealers.

“Send Stamp foIr‘ Illustrated Price
ist.

Every Chair Stamped and Wawamed

LCOTT LATHES for Broon;"iaiie_ and Hoe _ Haﬁ-
dles. &. C. HILLS, 78 Chambers St. N. Y.
|

~ LeCOUNT’S PATENT
Machinists’ Tools.

REDUCED PRICES

Set Iron Dogs, 3—8 to g in., - - = = $560
in, = =~ - - < - 1200|and haped THamanA Carbon Points, lnd'isl)ensable for !
* Steel " 3 Sto 2m. - e e - - 630 | Trucing Emery % heels, (ivindstones, Hardened Steel
" 3-8 to 13.00 | and Paper Calender i‘nllery, Drilling, Planing. }r::u].umg
Iron & Steel Clamps, D1e Does, Clamp Dogs, ViceClam s, and sawing stone. J. DI KINSON, 64 Nassau St., N. Y.

Expanding Mandrels, £c. Send for latest Price List
C. W. LE COI’JN'I‘ South Norwalk, Conn

i WATER SUPPLY FOR TOWNS AND
VILLAGES. By CLARENCE DELAFIELD, C.E. A Con-
| cise and Vaiurtle Report, showing the Cost and Merits
of the Various Systems—Discussion of the Holly System,
its Merits and Defects—The- Reservoir System, with
Pumps, Cost, and ndvantages Resuits obtained and
Economy of Use «f Varinus A¥ntoems in Different Towns,
with names and Duty rnulized, Facts and Figures to

PERFECT

NEWSPAPER FILE

The Koch Patent Flle. for Ixln'eaerving newspapers,
magazines, and pamg hlets, has been recently hnproved
and price reduced. Subscribers to the SCIENTIFIC Al
ERICAN and SCIRNTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or §1.25 at the

office_of this p per Heavy board sidés; inscription
“ SCIENTIFIC AME ICAN ” in gilt. Necessary for
every one who wishes to preserve the paper.

Adaress
MUNN & CO.,

Publishers SCIENTIFIC AMERICAN.

the system best sulted for their wants—The Best Sources
of Water Sup; Fly— ater-Bearing Rocks—Artesian Wells,
their feasibi ty excellence, and Cost o$ bormg—Im-
portance of Pure Water—How Surface */ater is Ren-
dered Impure—Cost of Water Pipes, from 3 to 12 inches
diameter, for towns, includinglaying, all labor, mat eri-
als, gates, joints, eto, Estimates of Income and Water
Rates for supply of 1000 Buildings. Price, 10 cents. Con.
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 27
to be had at this office, and of all News Dealers,
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revolutions of each wheel. Engravings and descriptions '

emble Town Committees to judge for themselves as to :

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 S@ENTIFICAMERI-
CAN will be supplied gratis for every club of fivesubscribers
at $3. 0 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
forone year, postage prepaid, to any subscriber in the
United Statesor 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

i astray, but isat the sender’s risk. Address sll 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 otfice of publication in New

‘ York to subscribers in foreign countries. The subjoined
table exhibits the yearly subscription prices of the
SCIENTIFIC AMERICANand SUPPLEMENT in the principal
foreign currencies, payable in advance :

The prices are |
for one year'’s For F
subscription, in- | SCIENTIFIC SUPPLE-
cluding the post- | AMERICAN. MENT.
age. ,

SCIENTIFIC
AMERICAN
AND SUP-
PLEMENT.

Austrla

German Empire..

Switzeriand..

The-best way 0 remit is by Postal Order. Make the
order payable to MUNYN & CO., New York, United States,
and forward the order tous with the name of the sender
and the address to which the paper is to be mailed.

MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
New York.
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