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“Wdvectisements..

Inside Page. each insertion - = = 235 cents a Hne. !

Back Page, each inseriion = - - €1.00 a line.

The above are charges per agate hine—about eight .
words per line. T'his notice shows the width of the lxm

and is set in agate type. Engravings may head adver<

tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
Ing to appear in next issue.

THE COPYING PAD.—HOW TOMAKE

and how to use; with an engraving. Practical directions

how to p gare ‘the gelatine pad, ard also the aniiine ink
by which tbe copies are made:;

letter to the

Contained in SCIENTIFIC AMERICAN
438, Price 10 cents. For sale at this office and by all

newsdealers in all parts of the country.

USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings.
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors, on more than fifty
different subjects, has just been published for free
circulation at the office of this paper. Subjects clas-
sified with names of author. Persons desiring a
copy, have only to ask for it, and it will be mailed to
them. Address,

MUNN & CO., 361 lh'omlwny. New York.

Steam! Steam!

We build Automatic Engines from 2 to 200 H. P.,
equal to anything in market.
A Large Lot of 2, 3 and 4-H. Engines

‘With or without boilers, low for cash,

B. W. PAYNE & SONS,

Box 15, Elmiza, IV. .

ALCOHOL., SWEET POTATO.— AN:

accountot a new industry recently established atthe.

Agores—that of the distillation of alcohol from raw
sweet potatnes. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT. No, 37°2.
this vfiice and from all newsdealers.

CARY % MOEN
7 ESCRIPTION ).
EVERY £ STEEL SPRINGS. ewvomx oy

ELECTRIC CONVEYORS.—DESCRIP-

tion of two ingenious systems for the electric eardage
of small packages. Illustrated with13engravings. (Con-
464. PricelOcents. To he had at this office and from
all newsdealers.

VOLNEY W. MASON & CU.,
FRICTION POLLEYS CLUTCHES and ELEVATORS

PIROVIDENCE, R. I.
THE GREAT AQUEDUCT OF NEW

York City.—Lengthy and very eomplite account of. the
gredlsgueduct now beinghuilt by the ¢ ity of New York,
to increase its water supply. iLh 6 engravings. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
338 and 364.
office and from all newsdealers.

for Hot or Cold, Fresh or

STEl" Pu" Ps Salt Water; for Oxls, Naph-

tha, Tar; for Cane Juice, Liquors. Syrups, Scum; for Am-
moma, Alkalies, Extracts, Acids; for Thick, Volatlle, Vis-
cous or Foul Liquids, etc. Vacuum Pumps of the
highest efficiency. Filter Press Pumps. Air, Gas
and Acid Blowers. Air Compressors. Etc.

Buirt 3y GUILD & GARRISON, Brookiyn, N. Y.

STEEL WIRE O

234 w.29.ST.

CED. w. MARBLE, Sale Manu=
fapturar of THE M.Hlls. WERENCGIL

The best made, all steel, and wearranted, § sizes.
% to 82 South Canal Sireet, Chicago, 0. 8. A

T
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COPBPER TUBES,
SRIETRRASS AR AES\N\R?.

Mention this paper.

PATENTS.

MESSRS. MUNN & CO.. in connection with the publi=
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solwltors of Patents
for Inventors.

In this line of business \‘hey have had Jorty-one yoars
cs. und_nNOwW nave ﬂ‘ga for the
preparation of Patent memn!s, 8 ecxﬁcnuons. and the
rosecution of Applications for Patents in the United
tates, Canada, and Foreign Countries. Messrs Munn &
Co. alsp attend to the preparation of Caveats, 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
reasonable terms

A pamphlet sent free of charge, on application. con-
tammg full information about Patents and how to pro-

.ul&'i)

cure them; directions concermmz Lahels, Copyng At,s.'

Designs, Patents, Appeals, R
signments, Rejected Cases, Hints on the Sale of Pa-
ts, etc.
We also send. /ree of charge, » Synopsis of Foreign Pa.
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadwsy. New York.

BRANCH OFFICES.—No. and 624 F Btreat, Pas
cific Building, veaf\7th Btreet, Wuhlmn. D.C.

how to apply the written .
ad ; how to take off copies of the letter. :
UPPI.EMENT, NO. :

Ourpostoffice department -

 HENDON SEWAGE WORKS. DESCRIP-[

Price 10 centa. To he had at

Price 10 cents each. To he had at this |

. AMERICAN SUPPL.EMENT, No.

FIRE-PROOF.
HIS is the perfected form of portablé Roofing, manufactured by u
for the past twenty-seven years, and is now in use upon roofs of

Dry-Kilns, Lumber Sheds, Factories, Foundries, Cotton Gins, Chemical
Works, Railroad Bridges, Cars, Steamboat Decks, ete., in all parts of the
world.

Supplied ready for use, in rolls containing 200 square feet, and weighs
with Asbestos Roof Coating, about 85 pounds to 100 square Teet.

Is adapted for all climates and can be readily applied by unskilled
workmen. Samples and Descriptive Price List free by mail.

H. W. JOHNS MANUFACTURINC CO.,

BOLE MANUFACTURERS OF
H. W. Johns’ Fire-Proof Paints, Liqaid Paints, Fire and Water-Proof
Asbestos Sheathing, Building Felt, Asbestos Steam Packings, Boiler Coverings, etc.
VULGIBESTUH. MouldedsPiston-Rod Packing Rimgs, Gaskets, Sheet Packing, etc.
Established 1858, 87 MALDEN LANE, NEW YORK, ctHicAGo, PHUADELPHIA,

PATENT

JACKET KETTLES,

Plain or Poreelain Lined. T'ested to 100 1h.
pressure, Send for Lislw,
HAND, BURIL & CO
64 snd 616 Market St., Phua,dciphm.. Fa

Uacd by thomsandy of Arstolees Manufactoren
and Mechunics nnthelr best work, Itn muecess

}.. brought a lot of imitad
u mu.f:b: °n§me"’m‘m~?’:'hﬁp§“|ff manl':ﬁ' GENUINE Encyclo- Diamond Book free,
luzelL uld (flue in manafcty OUCESTER MASS pedia of Drills and 2sc. for
700 Engrav Lightning mailing it.
RusslA GEMEHT BO., gnmplﬂ h:nmla]c. |tump¢. ings of Hydraulic American
: W ELL yELLEL Well Werks,
LEO XIIL BIOGRAPH[CAL SKETCH_ TOOLS, Machines. Sl Lurors, I1l,

af the reigniog pope.  With portmall. Contaloed 1o =
FNTIFIC AMERIUAN SOUPLEMENT. Ko, Bild. 1'1-1[-(- 10

cents. 'To be had af this office aod from all newsdealers - GAS ENGINE ERING: RECENT PRO-

greed o —By A, Macpherson,  Begenerative system of

retort&lring. lmazrovelx-:enta nlr;}{’ua‘{)rungu?um i]ﬁull'lu--

ers and regeneretive lamps. The Walsba IR t,

HT&SLAC‘/ BAPR{LMALH] ERY P;mfﬂl!l'] ua:a r17&‘||c[{f coul i;:ls. il in %aq ma:in.ng Prives

P of reaidunl productys, Contained 'n LlE\TIFI(JAMER[-'

W ASPECIALT Y L AN ‘-t,llﬂullpr,u-ﬁ;;nn 1Nfo Ii(llg. Pru;_:;llo cents. Tn hg
JOHN GREENWOOD &J nd at thin oflee and from al! newsdealera,

ROCHESTER N.Y. .
MODEL and g StidforCircnas.

XPER|MENTA C.E Jones&ABro,

tion of a new plant for the treatment of sewage by fil- .

tration, and preclplmﬂon of the organic matters by CINCINKATI, O,
Eme. With 8 illustrations. Contained in samNrmm WORK SPEGIALTY. (Mention this Papery

AMERICAN SUPPLEMENT, No. 64)2. Price 10 cents
To he had at this office and from all newsdealers.

CLARE'S NAISELESS RUBBER WHEELS' :

No more Splintered Floars,
plfferent Stylas. Catalogue Fren.
GE, P. CLARK,
Wiudsor lmcks, Cr.

BEST and most RELI-
A BLE for swift running.

3 ] 47 F St. New York.
"T”ER BELTING{ Fey st New vork,
86 Federal St., Boston.

PIPE COVERINGS

. Made entirely of ASBESTOS. .
ps iR Absolutely Fire Proof.
BRAIDED PACKING, MILL BOARD, SHEATHING, CEMENT, FIBRE AND

CEHADMBRS-SEPERENOCEH CO., FOOT E. 8TH ST. N. Y.
BRANOHES' Phlla, 34 8. 2d St. Chlcago, I44-l46 E. Lake St. Pittsburg, 37 Lewls Block.

Bux T,

DYNAMO -ELECTRIC MACHINES —A ] PRESERVATION OF RAILWAY TIES:

A paper by J. B

tody of the leading types of the
%u ¥ o o leading FIIJ 4N BAR treatiog wood by the

ruted with 3 eograv L:)ut.zme
AMERICAN BUPELEMENT, £k, Trice 10 cents.
behadat thils office and from all newsdexlers,

b and Timber by tlee2 nae of Antiaeptics.
&Jplgm;&s} N}Iﬁ?; ! Card deucrlbiynp, the method o
To & Einc-crecsote Lrocess, and giving
Cthe reanlta reuchen hy the wse of it,
CENTIFICAMERICAN BIIPM EMENT, NO. GV .
centis.

"
9‘

To be bed at this office and fromw Al newdealers.

GOLD M’.BDAL, PABIB, 1878

Brﬂakfasl Gucua

Warranted absolutely pure
Cocoa, from which the excess of
Oil has been removed. It hasthree
times the strength of Cocoa mixed
with 8tarch, Arrowroot or Sugar,
and is therefore far more economi-
cal, costing less than one cent @
cup. It is delicious, nourishing,
strengthening, easily tligested, and
j adwirably adapted for invalids aa
f well as for persons in health,
Sold by Grocers everywhere.

W. BAKER & C0., Dorchester, Mass

GOYERNMENT BREEDING FAI{M IFOR
Cavalry Horkres, A paper by Lieut. Robertzon. T.
H. A, outlinhng a plao for t.Fe eumblluhment of a hreed-

L%J"elnmeut and discussi
thescheme. {antained in SCIEXTIFIC AMEHIDAN 5P
PrexexT, NooGol,  Price 10 cents. To be had at this
office and from all newsdealers.

Barnes’

Complete outfits for Actnal Worksnop
Business. Read what a customer says:

“ Considering its c%})aclty and the ac-
curateness of your Lathe, I do
not see how it can be produced at such
low cost. The velocipede foot-power
issimply elegant.” I can turn steadily
for a whole day and at night feel as .
little tired as if I had been walking :
around.” Descriptive Catalogue and
Price List Free, W.F. & JOHN BARNES *
Co. Address 1999 Main St., Rockford. Ul

T
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SEVERN AND MERSEY TUNNELS.

Full description of these two important epgineering -
works, with two engravings. Contained In SCIENTIFIC

604. Price10cents. To
he had at this office and t’rom all newsdealers. |

'I‘ANNIN ITSPRESENT AND FUTURE !
Sources. A lecture hy Prof. Henry " Tnmble, giving a !
very comprehensive treatment of the subject. Con-
tained in SCIENTIFIC AMERICAN SUPPI.EMENT.No. 60
Price 10 cents. To be had at this office and from all
newsdealers.

—AR ittathe PARoking by which
['LA_LI_'HD THE STANDEHH &ll others are compared,
Accept no papking as JENHKING PACKING unless
stamped with our “Trade Mark"
11 John #treet, N, ¥V,
NKI S H s 106 MIIk E-t.nwlu Howton,
. 1R 8a. Faurth At., Fhils.

&4 Denrborn B, Chicago.

Shafting ani ‘Gearing, Textile Machinery,

ELEVATORS, ETC.

22d nnd Wood Sts.,

l THOS, “'00]) & o0,
Philadeiphia, Pa.

© 1887 SCIENTIFIC AMERICAN, INC.

Chas. A. Schieren & Co. :

SPECIALTIES. .

an wocounl of wome of
Contained |n Her-
Price 10

ing farm for horses malntalned and coniroled by the |
the economic features of -

Foot-Power Machinery, |

i The Original Unvalcanized Packing;

THE ANGRJGANBELL TELERHOND 00

95 MILK ST. BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graliam Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, ‘No. 186,787.

The transmission of Speech by allknown
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
‘ed by it or its licensees responsible for such
iunlawful use, and all the consequences
: thereof, and liable to suit therefor.

EPPS’S

CRATEFUL-COMFORTING.

TUNNEL FOR FOOT PASSENGERS IN
Stockholm --Description of adifficalt piece of tunneling,
in which the freezing metho i was applied with success.
With 7 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT. No. 54:2. Price 10 cents. Tohe had at

this office and from all newsdealers.

OF THE

Seientific  Amevican
The Most Popnlarﬁgzil:utl]ﬁscsl”;per in the World.

Only 83.00 a Year, including Vostage. Weekly.
52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is publist.ed weekly. Every number contains six-
teen pages of useful information and a large numbher of
original engravings of new inventions and discoveries,
. representing Engineering Works, Steam NMuchinery
" New Inventions, Novelties in Mechanics, Manufuctures,
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 ip au attractive form. avoiding as mueh as
possible abstruse teréhs. To every intelligent mind,
this journal affords a constant supply of instructive
reading. Itis promotive ot-®poWIedEe and progressin
every community where it circulutes.

Terms of Subscription.—One copy of the SCIEN-
- TIFIC AMERICAN wiil be sent for one year—52 numbers—
postage prepaid. to any subscriber in the United States
. or Canada, on receipt of three dollars by the pub-
- lishers; six months, §1.50; three months, $1.0V.

Clubs.—0Omne extra copy of the SCIKNTIFIC AMERI-
CAN wil be supplied gratisfor everyelub of flve subseriders
at $3.00 each; additional copies at same preportionate
rate.

The safest way to remit is by Postal Order. Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed;
seldom goes astray, but is at the sender’s risk. Ad«
dress all letters and make all orders, draits, etc., pay-

ahle to
DMTITIT & COo.,
361 Broadway, New York.
TEL R

Scientific American Supplement.

This is a separate and distinct publicatiom from
THx SCIENTIFIC AMERICAN, but is unfformtherewith
ip size, every number containing sixteen large psges.
THE SCIENTIFIC AMERICAN SUPPLEMNT is puhlighed
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all rhe principal departments of Science and thé
Useful Arts, embracing Biology, Geclogy, Mineralogy
Natural History, Geography, Archseology. Astronomy,
: Chemistry, Electricity, Light. Heat, Mechanical Engi:
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
'aechnofogy, Manufacturing Industriee, Sar.itary En-
gineering, Agriculture, Horticuiture, Domrastic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
- and valuable information pertaining to these and allied
; subjects is given, the whole profusely illustrated with
engravings.

The most important Envineering Works, Mechanisms,
and Manufactures at home and abrosd are represented
and described in the SUPPI.LEMENT.

Price for the SUPPLEMENT for the United States and
Canada. $5.08 a year, or one copy of the SCIENTIFIC AM-
! ERICAN and one copy of the SUPPLEMIINT, hoth mailed
for one year for $7.00. Address and remit hy postal
order. express money order, or check,

MUNN & Co.. 361 Broadway, N. Yo,
| Puahlishers BCIENTIFIC AMERICAN,

To ¥orveign Subscribers.—¥Wnd@f the facilities of

i the Postal Union, the SCIExTIPIC AMKERICAN I8 nowsent

by post direct from New York, with régularity, to sub-

| scribers in Great Britain India. Austialia. and atl other

Brmsh colonies; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan. Brazl, -

Mexico, and all States of Central and South America.

Terms, when sent to foreign countries, Canada excepted,

. $4, gold, for SCIENTIFIC AMLERICAN, one year; $9, gold’

+ for both SCIENTIFIC AMERICAN and SUPPLEMENT for

one year. This includes pcstage, which we pay. Remit

! by postal or express money order, or draft to order of
MUNN & CO.. 381 Broadway, New York,

I PRINTING INKS.
HE ‘‘Scientific American is printed with CHAS,

| T ENEU JOHNSON & 0.5 INK. Tenth and Lome
hard Sts., Phila., and 47 Rose St., opp, Duane St., N. Y,
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