Wdvertisements.

Inside Page, each insertion - - = 2% cents a line.
Back Page each insertion = = = AU a line.

The above are charges per agate lme—about eight

words per line. Thig 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-

ment, as the letter press. Advertisements must be

received at publication office as early as Thuredaymorn- -

ing to appear in next issue.

A shoe made with Elastic Gorln%s is the best and "

most convenient in the werld if the elastic is good,

but it is almost worthless if the elastic is not goed. -
Will you please send us your ad- -

dress by postal card and give us
the privilege of telling you the
whole of our story? If you will
we will _place ‘the AMES
MEANS? 3 SHOE easily
within your reach in any State
or Territory.

J. MEANS & CO.

43 Lincoln St.,
Boaton, Maass.

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. 1ts circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and i8 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 intluence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in wrca you decide 1t is
for your interest to advertise. This is frequently done,
for the reason taat tne agent gets a larger eommission
from the papers having a small circulation than is allow-
ed on the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-

dress
MUNN & CO., Pnhlishers,
361 Brondway, New York.

AIR PUMP, AN INEXPENSIVE—BY

G. M. Hopkins. Directions for making an efficient air
{Jumu for both exhaustion and cempression, from ma-
erials costing one dollar and fifty cents, and with the
expenditure of not more than two or three hours’ labor.
‘With 20 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 569. Price 10 cents. To be had at
this office and from all newsdealers. .

BBER ROOFING.
UNEQUALED

g‘%*ﬁ\"? For House, Barn and

11 outbuildings.
¢t Ausiody Gan Pus 1t

Anybody Can Put it On.
PRICE LOW.
‘Writefor Sampleand Book.

HTLHIINSM 143 Duaue »t.. N. Y. City.
INDIANA PAINT & ROOFING CO.

BARREL ==
C

E. & K. HOLUS,
SENALLE

BUFraALo, N. Y,
s
With 7 Bgures.

JUEPLTMENT, a0, Price 10 centa.
this otice and from ::] newsdealers.

By

COPPER

YUBES. 73
h SHLETBRASS BRASSWIRE

. p WaTER-PRoo? BumLpine FELT,
FIRE-i'noor PAINTS, STEAM PACEINGS, BOILER
COVERINGS, ETC.

8amples and descriptive Price List free by mail,

B W. w‘ UF"3 C0., 87 MAIDEN LANE, N. 7.

PATENTS.

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

In this line of business they have had ﬂmty

-one years'
perience, and now have unequaled facilities for the
preparatien of Puteut Drawings, Specificatiors, and the
grnseuutum of AppMentious for Patents in the United
tates, Cuoada, i Fureign Couglrios, Mesars Muon &
. s]anma : o preparation ! Cuveats. Cor
for Hoow 1 Tteissues, Assignments. and
on Infringmne: Batenis,
them is done #itY wpeciul care and promptness, on very
reasonable terms
A pamfphlgt, sent free of charge, on application, con-
taining full information about Patents and how to
cure them; directions concerning Labels, CopyTights,
Designs, Patents, Appeals, Roissues, Infringements, As-
%22’1%?&9, Rejected Cases, Hints on the Sale of Pa-

‘We also send, freeof charge, a Synopsis of Foreign Pa.
tent Laws,showing the cost and method of securing
patents in all the wrincipal countries of the world.

MUNN & CO., Solicitors ot Patents,
: N 361 Broadway, New York.
BRANCH OFTFICES 622 and 624 F Street, Pa~

.—No.
fifto Rullding, near Tth Street, Washington, D. C.

o Lu . .. i
Contained ie SCTENTIFIC A MERICAN |
To be hed ut

Tighta ,
2 eports -
All business intrusted to :

Feientific Jmerican,

[Ju~e 4, 1887,

S

INISHING GO <

e prasrcrery NEW MILEORD,C on
¢E, 94 Mainen LANE. MANUFASTURERS OF

. Woop FILLER.
SREINIGC S LITHOGEN SILIGATE [PAINT
LiTHOGEN PRIMER WOOD STAINS
SILEX FLINTA~ FELDSPAR.,

- USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Engineers, Me-
chanies, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective cullings. Our post office department
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-
gifled 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 Broadway, New York.

ELECTRIC CONVEYORS.—DESCRIP-
‘tion of twoingenioussystems for the electric carriage

of small packages. I[llustrated with13 engravings. Con-
: 464. Price 10 cents. To be had at this office and from
; all newsdealers.

|

The Grau Pateut Feed-Water
Purifier.

STEAM BOILERS.
woreeein.  Lwrifies the Water before enter-
ing the Boiler. Feed Water Equals Tem-
erature of Water in Boiler.  Absolutely
genke Foaming, also Expansion and Con-
tractioml of the Loiler. Will remove Old
WeaTER b Seale. Prolongs the Life of the
R Baoiler and Saves lLepairs.

Ahzulutely provents seale,

" Roiling the water expels the
earbonie ueild. and causes the
wipa-rution of the Carbonates of Lime and
Magnesia, umd if conducted at a high tem-
perature, under considerable pressure, re-
sultsin the almost comp]ete precipitation
of the sulphates of lime.”

MANUFACTURED BY

Whetstone & Gran.

OFFICE:
922 FILLBERT STREET,
PHILADELPHIA, PA,

5-FEED-WTER.
x 2

THEZILER.

PHOTOCRAPHIC PRINTS OF MACHINERY
: ON PERMANENT BROMIDE PAPER
- give all the finest gradations of shadow, from clear
white to the purest black. They are {)rinted directly
- from the original negative, and are just the thing for
illustrations of machinery, being approached only b
the finest steel engravings. which they resemble. it
our new Automatic Printing Machine, we are enabled
to make these beautiful prints at a price that will allow
of their being used in quantity for the
tration. Correspondence solicited.
from original negatives to aliyl i

The Eastman Dry
Van Duzen’s Pat. Loose Pulley Oler

Highest Indorsements,
A S Enviable Reputation,
Scientific Pedigree.

A two years’ test by conservative
manufacturers of national reputa-
tion has shown it to be the only per-
fect In tor for Loose ullegs in

e. Prices very reasonable. Send -
for our * Catalogue Number §5.” )
VAN DUZEN & TIFT, Cincinnati, O. -

STEEL CHAINS.—DESCRIPTION OF
Mr. Oury’s praocess of manufacturing steel chains from
solid bars, of steel, without welding. With 7 figures.
Contained in SCIENTIFIC AMERICAN S UPPL.EMENT, NoO.
589. Price 10cents. To ba had at this office and from
| all newsdalers.

1

(E0USE AEATING

X Wanted H W Snwyers and 8 T
s AWS Lumbermen to send us their B"l “ s
full nddrass fur a copy of Rueraun's §F Book
of =A VN, Wearefirst rointroduce NATU -
AL frar for heating and CeILpering =nwe
with wonderful eftect wupop improving their
quality and troghness, cnabling us 1o reduce

Address
ERsON, m0ITI & C0, (Lid.),
Heaver Falla, Po.

w
S

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. Price 10 cents. To be had at this office
and of all newsdealers.

w

urpose of illus-
nlargements
size. Send for terms.
ate and Film Co.,
Rochester, N. Y.

THE TEST OF THE ROADS
FOR TEN YEARS,

By the majorityof American riders

of first-class machines, proves the

OLUMBIA
BICTCLE & TRICICLES

Ty
. %% sUPERIOR TO ALL OTHERS.
Ilustrated catalogue sent tree.
POPE ¥FG. co., Boston, New York,Chicago, Hartford.

BY S1 AN, TRIDMPHANT SUCCESS! !
THE ‘‘CORTON™ BOILER.

Tubular, Sectional, Self-Feeding. New circulars,
GORTON & LIDGERWOOD CO., 9% Liberty St, N. Y.

PIPE COVERINGS

Made entirely of ASBESTOS.

- Db - Absolutely Fire Proof.
BRAIDED PACKING, MILL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES.
OCEHALMBRS.SPRINCOD CO., FOOT E. 8TE ST., I¥. Y.

AQUA PURA NATIONAL FILTER,

BY NATURE’S PROCESBES Th BEST I
; e y also
Ii Turbid Water Made Clean. sy the CHEAPEST.
Jand .w FILTRATION |

Matter in_ Snspension

ORGANIC and A new__principle,
semi-Nolu Surface Washing.
ments removed.

bl
Large saving inlabor
Hard Water Made Soft.

and washing water
effected. S8cale in
Cities, Towns, Mills, Hotels,
and Private Houses Sup-

Boilers DPrevented.
Capacity Unlimi td.
plied and Results
Guaranteed.

Pure Water
Scale In Bollers Avoided.

Guvranteed bi,rom:
" per cent. added to the %Algirﬁ?:&'un. e puri-
e i el ol watar obplien a speok
LF;;IeuLm W ATELL for all sity. Circalazs and full
Send tor Udrcutars and Estimafes.
‘HYATT PURE WATER UOMPANY,

rticulars on application
THIRTCNE HOTLDING, NEW YORE.

aystem

Flywit or sther Filters altered over to the National System at low cost.

National Water Purifying Company,
145 Broadway, cor. Liberty Street, New York,

T STEAM ENGINES.
i ‘ Horizontal and Vertical.
_— "“ Dredging
PENE Flour. Powder, Slate and
lint Mill Machinery, Tnr=

ine Water* Wheels.

~ YorkMfg Co, York, Pa. U.8. A
THE INVENTION OF MACHINES.—

A puper by Prof. Hale Shaw, pointing out what is neces-
sary forthe foundation of ascience of the invention of
machines, and showing what steps have already been
taken in this direction. Contained in SCIKXNTIFIC
AMERICAN SUPPLEMENT, No. $42. Price 10 cents.

THE WASHBURN AMERICAN C

UITARS
AND MANDOLINES ey,

Machinerys

Finest toned , most durable,
and pl:ueul the evuly absolutely
correct scale. arranted tostand In any climate. Asx 3our dval

for them. Illustrated Catalogue mailed free by the M:nn)\;;:::::;:
LYON & HEALY, 162 State 8t., Chilcago.

SUPPLIES FROM
HYDRANT PRESSURE
the cheapest power known,
Invaluable for blowing
Church Organs, running
%lugng P;'essers,. Se‘wj/‘l,w

wm L
Turning Lathes, Scroll
Saws, Grindstones, Coffee
Sausage Machines,
Feed Cutters, Blectric
Lights, Elevators, ete, It
needs littie room, no firing
up, fuel. ashes, repairs, en«
gineer. explosion, or'delay
no extra insurance, no coal
lla. Is noigeless, neat,
l I compiet, steady; will work
) - - at any pressure of water
ATER MO"' [af»§ above 15 1b.; at 40 Ib. pres-
LEERY sure has 4-horse power, and
: n cApacity up to horse
cpower. Pricos from 15 to 300, Send for circular to
THE BACKUS WATER MOTCw CO., Newark, N. J.

To be had at this office and from all newsdealers.

Address JOHN A. ROEBLING 'S SONR, Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York.

Wheels and Rope for conveying power long distances.
- S8end for circular.

2 New Catalogue of Valuable Papers

contained in SCIENTTFIC AMERICAN SUPPLEMENT, sent
freeof charge to any address.
MUNN & CO., 31 Broadway,N Y

THE PENBERTHY INJECTOR.
A FPAITR PROPOSITION.

As every injector is tested by the manufacturers beforeit leaves the factory, we
know that, if properly connected and instructions are carried out, they cannot fail
to work. The manufacturers offer to pay the expemses of any man to go to
theu-. facpory. and 3;0 per day while there, if the injector does not wo K,
provided it has not beéen misused. JENKINS BROS., 71 John St., N. Y.; 105 k
Steeet, Boston; 13 South Fourth Street, Philadelphia; 54 Dearborn Street, Chic?g .
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Scientific Ame

ipitation .

A AMERICAN BALL TaLEHONS B0

| 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 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 responsiblgife psuch
unlawful use, and all the consequences
thereof, and liable to suit therefor.

—THE-—.

THE SCIENTIFIC AMERICAN ARCHI-
. TECTS' AND BUILDERS’ EDITION is issued
"monthly. $2.50 a year. Single copies, 25
| eents. Forty large quarto pages, equal
‘to about two hundred ordinary book
‘ pages; forming, practically, a large and
;splendid Magazine of Architecture,
. richly adorned with degant plates ¢n colors,
-and with fine engravings; illustra&ting
“the most interesting examples of modern
- Architectural Construction and allied
1 subjects.

! A special feature is the presentation in
;each 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.

i Architeets, Builders, and Owners will
i find this work valuable in furnishing
fresh and useful suggestions. All who
contemplate building or improving homes
or crecting 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-
ilating, Decorating, Laying Out of
|Gr0unds, ete., are illustrated. An ex-
tensive Compendium of Manufacturers’
- Announcements is also given, in which
: the most reliable and approved Building
?Materials, Goods, Machines, Tools, and
+ Appliances are described and illustrated,
with addresses of the makers, ete.

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

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

Building Plans and Specifications.

In 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,
iChurches, Schools, Stores, Dwellings,
'Carriage Houses, Barns, etc. 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 gindows, 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 ‘“Scientifit American” is printed wilh CTIAS
ENEU JO NSON & CO.'S INK. Tenth und Lam.
bard Sts., Phila., and 47 Rose St., opp, Duane 8t, N. Y,
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