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“Mdvertisements.

Inside Page, ench insertion - = = %5 cents a line.
Back Page each inserrion = - < 1.0 a line.

The above are charges per agate hne—about eight -
words per line. This notice shows the width of the line, |

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

tisements at the same rate per agate line, by measure- : f

ment, as the letter press. Advertisements must be
received at publication office a8 early as Thursday morn-
ing to appear in next issue.

SINKING MINE SHAFTS.—DE-

scription of Mr. Peetsch’s method of sinking mine shafts .
in watery earth by meuns of freezing. With 2 engrav- "'

ings._Contain<d in SCIENTIFIC AMERICAN SUPPLEMENT
NoO.3:37. PricelOcents. To be had at this office and
fromail newsdealers. i

WANTED (Samples FREE) for
Ir. Scott’s beautitul Klectric Cor=
sets, Brushes, Belis, Etc. No
sales. TerrRory given, satisfaction guaran-
DR. SCOTT, 843 Broadway, N. Yo
THE  TEST OF THE ROADS
FOR TEN VEARS,
By the m:
of first-¢lass machines, proves the

OLUMBIA
BICTCLE & TRICTCLES

: SUPERIOR TO ALL OTHERS.
Illustrated catalogue sent free.
P OP E MFG. GO. y Boston, New York,Chicago, Hartford.

risk, quick
teed.

The safest, most reliable and economical Motor in
existence.

Independent of Gas Works and Machines.
2to B H.P. [ Soit can be used any

€.

: buildings stable, and on the use of concrete as a mate-

| chine, with asmtographi ¢ recording ap
ority of American riders : i A
i Contained in SCIKNTIFIC AMERICAN SUPPLEMENT, NoO.

i —

subjiteted to BARE IMITATIONH

One imp
Fluid, theveby checking the flow.

JENKINS BROS., 71 John Street, N. Y.; 105 Milk

IMPORTANT TO USERS OF VALVES,

fiwing to the popularity the TJENKINS BROS. VALVES have attained, the market has been

nt defect in the imitatiens referred to is insufficient opening for inlet of steam or
by h Purchasers of Valves should be careful to know that they are of :
capacity suited to size of pipe to which the Valves are to be attached.

Jenkins Bros. are Warranted Full Opening.

All Valves manufactured by

Street, Boston; 13 So. Fourth Street, Phila- 54 Dearborn St., Chicago,

Wanted D0 Suwyyers and

S AWS Wanea oo i NAW 8§ \ ]

UTE BT EEL 111 S4al1ed 15 LD ; by Watson Smith, F.C.S., describing Gruneberg’s apparae
full addregs oraenpy ot Mrierson's PR Baok - tus and process for making sulphate of ammonia. ith
of SA WS, Weare drsl toinbn AT - 3 figures. Contained in SCIENTIFIC AMERICAN SUP-
AL GAg for heating wnd [eWperp wAawe 3

with wpnderful effect Upen UCPIuving thesr

quality arin] tnlghiess, enubling wy to rednoe

prices.  Address

S EMENSGN, SMIPH & GO lady, &
Beaver Falls, Pas

CONCRETE.—BY JOHN SLATER, B.A.

—A paper on the means to be adopted in order t0 render

rial fer that purpose. Early use of concrete as a build-
ing material. Value of concrete. Materisls of which
conureteis composed. (ement concrete. London £on~
crete, Artificial stones. Concrete buildings. {'ontain- :
ed in SCIENTIFIC AMERICAN SUPPLEMENT, No. 339,
Price 1# cents.
newsdealers.

To he had at this office and from all

" Chandler & Farquhar,

177 Washington St,,
BOSTON,
Agents for Fay's “ Yankee ” CALIPERS
AND

Barnes’ Foot Power Machinery,
AND DEALERS IN
Machinists’ Sapplies of Every Kind,

Send two stamps for illus. catalogue.

TEST RECORDING APPARATUS.--
Description.byJd. H. Wicksteed.of a new testing ma-

ratus. and an ex-
With 4 engravings.

planation of its modeof operation.
513N. Pricellcents.

To behadatthis office aund from
all newsdealers.

THE BEST STEAM PUMP.

¥ Van Duzen’s Patent Steam Pump.

Incomparable in cheapness and etfi-
ciency. Needs no care or skill; cannot
get out of order; hus no moving parts. !

superior Fire Pumbp.

Instantaneous and powerful, ever ready,
y Available, wherever steam pressure can
be had. for pumping any kind of liquid
(hot,cold, sandy, impure, etc.). Wemake
ten sizes, prices from $7to $75. Capaci-
ties from 100 to 20.600 gallons our :
purpose wanted and send for Catalogu- |

Vi Dnzen & Titt, Cincinnati, O. I

er

what
P8,

State for
of “ Pum

. PLEMENT, No. ati6. Price 10 cents.
office and from all newsdealers.

'AMMONIA SULPHATE_—A PAPER

To be had at this

Ainsworth's Patent lmprb;ei_
BELT CLAMP.

This clamp is light and strong;
a pair will last a lifetime; are
§ made of the best cast steel.
i tool or wrench is needed, as it is
| completein itself. Can be used
on any size belt, from one inch
to size of clamp.
E. Ainsworth, Mfr.,
828 Washington St.,
Wilmington, Del.

ORNAMENTAL DESIGN, PRINCI-
ples und practice of.—By Lewis F. Day. The second of
a series of lectures on this subject, discussing the lines
upon which ornament can be distributed. With 5 illus-
trations. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 389, Price10cents. To behad at this office
and from all newsdealers. *

HONOGCRAPHY ¢

HONETIC SHORT HAND
Self-taught, Send for Catalog. Address
The Phonographic Institute. Cincinnati.

To Business Men.

The yalie of the SCIENTIFIC AMERICAN as an adver- !

tising Inedium cannot be overestimated. 1ts circulation
i8 many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent infiuence you to substitute
some ether paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in wotca you aecide 1 is

for your interest to advertise. Thisis frequentiy done, :
for the reason taat tne agent gets a larger €ommission

from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.
dFor Tates see top of firet column of this page, or ad-
ress
MUNN & CO., Publishers,

361 Broadway, New York.

| Makes its Own Gas
; AT COST OF ABOUT
65 cents per M Feet.

A Saving of 25 to 85 per cent
;i guaranteed over all other Gas
Engines.
Chicago Agent: H. H. LATHAM,
115Monroe Street.
New York House: 112 Liberty
Street.

| Williams & Orton Mfg. Co.

P. 0. Box 148. STERLING, ILL.
J. RAYNE B,

MAHOGANY

Cabinet Woods all Thickness.

Foot Houston Street, E. R., | 275 & 289 East 20th Street,
NEW YORK. CHICAGO, ILLS.

L
)

Horizontal and Vertical.

Dvedging Machinery,
Flour, Powder, Slate and
Fline Mill Machinery, Tur-
bive Warer Wheels.

T

WATERBURY MALLEABLE 1RON COMPANY,
WATERBURY, CONN.

MALLEABLE
GRAY
CASTINGS.

FITTINGS for STEAM, GAS & WATER.

Ajax Anti-Acid Metal.

‘We guarantee 100 per cent longer service than ordi-

nary composition metal and our prices are reasonable.

HARRISON BROTHERS & CO.,
MANUFACTURERS OF
WHITELEAD COLOI:hB AND CHEMICALS..
. | Philadelphia: 35th and Gray’s Ferry Road.

OFFICES: {New York: 117 Fulton Shegt. ¥
PHILADELPHIA, April 21st, 1887,

AJAX METAT CoO., 2040 No. 10th St., City.

Gentlemen: Your favor of the 14th inst. is at hand. In answer to
your question ! have to say that we bhad your anti-acid me‘al hibcock
on our acid pipe, through which a constant stream ef chamber acid
heated to about 120 deg. F. runs; aod Iam pleased 10 ;x}ymtlst up to
the Etei(fnl time we can discover no perceptivie wear 1n the metal. 1
1hiok that you will have a perfect right, therefore, to recommend this
metal lor use in chemical worka in connectior: with acid tig&l-

Respectfully yours, C. S\MPER, Supt.
Manufactured by Ajax Metal Co., Philadelphia. Pa.

PATENTS.

MESSRS. MUNN & CO., in connectinn with the publi-
catlon of the SCIENTIFIC AMERICAN, ¢ontinue t0 ex-
amine iprovements, and to act as 8olicitors of Patents
for Inventors.

AND IRON

In this line of business they have had forty-one years' -
experience. and now have wunequaled facilities for the

preparation of Patent Drawings, Specifications, and the

g{osecucion of Ap&)licaﬁons for Patents in the United '

ates, Canada, and Foreign Countries. Messrs Munn &
Co. alsoattend to the preparation of Caveats, Co
for Books, L.abels, Reissues. Assignments. and Reports
on Infrinzements 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-
taining fullinformation about Patents and howto pro-
cure them; directions concerning Labels, Copyrig hts,
Designs, Patents, Appeals, Reaissues, Infringements, As-
signments, Rejected Cases, Ilints on the Sale of Pa-
tents, etc.

‘We also send, freeof charge, a 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 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa=
ecitic Building, near 7th Street, Washington, D. C.

rights

. STEAM ENGINES.

, or arrange to have manufactured on royalty. Address

York Mfg Co., York, Pa. U.8.A.

The Dunning Patent Wrought Iron Boiler,

With Self-Feeding Coal

LOW PRESSURE
AND INSURES A WARM

—Keeps
Made as follows:

SNteam

ing.

q

OVER 13,000 IN USE.

As a8 Majazine Boiler, which reqwires attention but
ance in 24 hours. As a Surface Surner, to burn hard or soft cesl, wosd
or coke. As a Hot Water Boiler, for
Aesa Fortable Beiler, to be sat
#1004, to pass through any door wherea larger onecanuot be used. In addi-
tion to the above we haveunde wayan entirely new conetruction of Boilsr,
which will excel anythingy«t put upou the uarket. Munw!actured at the
New York Central fron Works

Lock - N.¥..TU.8.
Send for new Itlustrated Cnh.l%me ‘with foll description and Price List.
N AGENTS .

licited from A

Magazine, is the Best for 4
STEAM HEATINGC.
HOUSE DAY AND NIGHT.

up Constantly.——

enbouee and hot water heat-
‘witbout brickwork, Alson N Sec-

Box 40, Geneva. N. ¥

WAN TED.

and persons building.

N.B.—Corr

McIntosh, Seymour & Co.,|

AUBURN, N. Y.

Automatic Cut-off Engines

S to 300 Horse Power.

Ecenemy in Fnel Consumption, Close Regulation, (ireat Durabili-
ty and Rimplicity, Perfect Workmunship and D

These Engines are suitahbte for all purposes, including use in
plants, roliing mills, ete., where kigh speed and difficult servicze are required.

enlgn

FOR SALE.

Valuable Patented Novelty for
family use. Desire tu sell outright,

JOHN M. PEASE (Room 93),
157 La Salle Street, Chicago.

~ USEFUL BOOKS.

Manufacturers, Agriculturisis, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and profeasional
men, of all classes, need good books in the line of
their respective cullings. Our post office demer! ment,
.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, H
MUNN & CO., 361 Broadway, New York, '

LEGS & ARMS,

(ARTIFICIAL
WITH RUBBER HANDS AND FEET,
The Most Natural, Comfortabled Duratle,
Thousands in Daily Use.

. New Patents & Important Improvements,
U. S. Gov't Manufacturer.
1Il.Pamphlet of 160 Pages SENT FREE,
A. A, MARKS,

701 Broadway, New York City.

Addre s JOHN A. WOERLING 'S 50Ny, Manufactur-

er{&{}'Trenwn, N. J., or 117 Liverty #treoet, New York.

heels and Rope for conveying power long distances.
Send for circular.

FIRE AND WATER-PROOF BUTLDING FELT,
FIRE-PROOF PAINTS, STEAM PACEINGS, BoILER
COVERINGS, ETC.

Samples and descriptive Price List free by mail,
H. W. JOENS ¥'F'G C0., 87 MAIDEN LANE, N. 7.

THE ECLIPSE OF ALGOL, WITH THE
lutest Beterminations of its Distance and Wimensions,
—8y Royal B. Hill. An interesting account of recent
studies of the variations in intensity of the star Algol,
with a discussien ef its orbit and that of its satellite.
Mow a cardboard model of the phenomena of ita eclipse
may e made. \\ith 8 figures. Contained in 8SC1ENTIFIC
AMERICAN SUPPLEMENT, Neo. 338. Price 10 cents. To
be had at this office and from all newsdealers,

WITHERBY, RUGG & RICH A RDSON. Manufacturers
of Patent \\ ood Working Machinery of every descrip-

tion, Facilities unsurpassed. Shop formerly occupied
by R. Ball & (0., Worcester. Mass. Send for Catalogue.

GAS ENGINES.

Best 1n prineiple, workmanship, and materials.
An unegualed small M otor adapted to all uses.
When the motor 8 not at work, the axpense
Nimpie. safe. Economical, ilnrnhle,
Four sizes: 1 H. P.,
These Engines are eapecially
& Send

of running it ceases.

No extra insurance.

man power, and Dental Engine.

suited for Gasoline Gas for country use.
I 'd Caralogue.

1§ H. P..1

ECONOMIC GAS ENGINE COMPANY,

Office and 8alesrooms

34 DHY 8ST. W. X,

© 1887 SCIENTIFIC AMERICAN, INC.

:eign. ;
electric light !

[Jury 16, 1887,

{H% AMERIGAN BELL TELEPRONED,

95 MILK ST. BOSTON, MASS.

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

The transmission of Speech by-all known
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 itor its licensees responsible for such
unlawful use, and all the consequences
thereof, and lialble to suit therefor.

—THE-—

THE SCIENTIFIC AMERICAN
TECTS' AND BUILDERS’ EDITION is issued

ARCHI-

monthly. $2.50 a year. Single copies, 25
cents. Fortylarge quarto pages, equal
to about two hundred ordinary book
| pages; forming, practically, a large and
"splendid Magazine of Architecture,
richly adorned with elegant plaies in colors,
‘and with fine engravings; illustrating
.the most interesting examples of modern
Architectural Construction and allied
subjects. .

A special feature is the presentation in
ceach number of a variety of the latest
: and best plans for private residences, city
and country, including those of very
moderate cost as well as the more expen-
sive. Drawings in perspective and in
color are given, together with full Plans,
Specifications, Costs, Bills of Estimate,
and Sheets of Details.

Architects, Builders, and Owners will
find this work valuable in furnishing
fresh and useful suggestioms. All who
: eontémplate building or improving homes
or erecting structures of any kind, have
before them in this work an almost end-
less series of the latest and best examples from
which to make selections, thus saving
time and money.

Many other subjects, including Sewer-
'age, Piping, Lighting, Warming, Venti-
‘lating, Decorating, Laying Out of
:Grounds, ete., are illustrated. An ex-
tensive Compendium of Manufacturers’
Announcements is also given, in which
the most reliable and approved Building
i Materials, Goods, Machines, Togls, and
| Appliances are described and illustrated,
:with addresses of the makers, etec.

The fullness, richness, cheapness, and
convenience of this work have won for it
the Largest Circulation of any Archi-
tectural publication in the world. Sold
by all newsdealers.

MUNN & CO., Publishers,
361 Broadway, New York.

Building Plans and Specifications.

1n connection with the publication of
the BUILDING EDITION of the SCIENTIFIC
AMERICAN, Messrs. Munn & Co. furnish
Plans and Specifications for Buildings of
|every kind, including Public Buildings,
; Churches, Schools, Stores, Dwellings,
Carriage Houses, Barns, ete. = In this
work they are assisted by able and ex-
perienced architects.

Those who contemplate building, or
who wish to alter, improve, extend, or
add to existing buildings, whether wings,
porches, bay windows, or attic rooms, are
invited to communicate with the under-
signed. Our work extends to all parts of
the country. Estimates, plans, and
drawings promptly prepared. ‘Terms
moderate. Address

MUNN & CO.,
361 Broadway, New York.

PRINTING INKS.

HE ‘‘Scientific American® 18 printed with CHAS,
ENEU JOHNSON & CO.’S INK. Tenth and Lows
hard Sts,, Phila., and 47 Rose 8t., opp, Duane 8t., N. Y,
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