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“Wovertisements.

Inside Page, each insertion - - = ;3 cents a line.
Back Page each insertion = = « él uiral

The above are charges per agate hne—about eig ht
words per line. This notice shows the width of the lme.
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate lin€, by measure-
ment, a8 the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next i9suc.

W. L. DOUGLAS
$3 SHOE. ..

The only 83 SEAMLESS

Shoe in the world.
Filnest Calf, perfect tif, and
warranied. Congreas, Bution A
and Lace, all styles toe. As g Bf
styllab and  durable as &
thuse costing 85 or B6. %0
W.

L. DOMGLAS
82.00 SHOE cxcels g
the $2 Shoea adver-
Llseul by other o~
firma.

[(Name and pnae

stamped oD battom of each Shos.]

Boysall wear the W. L. DOUGLAS 82 SHOE.
It your dealer does not them, send your nameon
postal to W, L. DOUGGLAS, Brockton, Mass.

BABBIT and ANTI-FRICTION METALS

AS MANUFACTURED BY

E. A. C. DU PLAINE,
64 & 66 SO. CANAL ST., CHICAGO, ILL,
XXXX Nickel Babbit (pat.) Wurranted 20 per ct. Nickel.

XXX Nickel Babbit (pat.) Warranted 16 per ct. Nickel.
XX Nickel & Copper Babbit Warranted 5 p. ¢. Nickel.
X Genuine Copper Babbit Warranted 15 p.c. Copper.
AA Genuine Copper and Tin Babbit.

A b Genume 7 Babbit (8old by others as real Genu-
B Lubncatmg Babbit (Absorbs the oil well).

C Adamantine Babbit, very hard, journal polishes.
No.1 HardwareBabbit,a fine quality and good wearing.
No.2 Hardware Babbit, the ordmnry cheap Babbit. i
No.3 Antimonial Lead Babbit. |

PLUMBAGO BABBI'.I‘S.

No. 1 Plumbags Metal, | N 3 Mumbago Metal,
Na, 2 Plurubugo Metal, No. 4 Plumbago Metal,

These Plumbago Metals cannot be excelled for the
prices, They require it little il athigh speed, and Twill
defiver them in hoxes of 65 or 145 1, lesa Frelght, (art-
age, Boxing, &o. Try them, and convinee yourself of
their merita. MENTION TLHIH FAFPER.

FIRE AND WATER-PROOY BUmLpING FELT,
FIRE-PROOF PAINTS, STEAM PACKINGS, Bon.m
COVERINGS, ETC.

Samples and descriptive Price List free by mail,

H, W. JOENS ¥'™@ C0., 87 XAIDEN LANE, N. Y.

e P s —m

tha Racking
are compared.

Accept no packing as .l!L“iKl.l\‘%
stamped with our “ Trade Mark.”

JENKINS BROS. {4k Ea nein

18 Bo. Fourth 8t., P! a.
arbern 8t., Okicago.

THECOPYING PAD—HOWTOMAKE
And how to use: with ahengraving. Practical dirsotiong
how 1o ro i the gelatine pad, and &lso the ani:ine ink
Ty whic B eopies are made how to apply the written
lptior Lo 1he pa how tir tke off copiega of the lotter,
Contained in ‘11 IENTIFIC AMERICAN SUPFLEMENT, NO,
4%, Price 10 dents,  Horsale at this office and by all
newsdsalers i all pacty of 1he country,

-

(T
ligraph.
‘BUrESHORT HEUEV7AY B

Address? The American Writing
Machine Co., Hartford, Conn.;
New York Office, 237 Broadway,

e
N

EXAMINATION QUESTIONS IN GEN-°

eral construction. (o EY of the last examination Dapers
iven to candidates whi) are desirous of employrtent
he constructive dopartments of the ‘munlcmmilg (11'
Now York, Coptained in SCFENTIFIC AMERICAK ECvP
PLEMENT. No. 361. Price, 10 cents. To be had at this
office and from all newsdealers.

EPPS’S

CRATEFUL-COMFORTINC.

COCOA

LHLORI‘IA LION OF GOLD OREBR.—A
1T by W. Bmall, K.)M., detailihg the method of
orhatlng ;.old aaopted by "the Plymoulh Consolidat-
ed Gold Mining Cu. Contalhed in HCIENTIFIC AMEIRICAN
BUPPLEMENT, NO. 545. Price llcents. To be hudat
this pfflee and from all powsdealsTe.

CARY & MOEN

_nr\PJLTn]N N

234 w22 3T LdYLﬁTtELOPRINEu‘ o .
MACHINES FOR PRODUCING COLD

Air.—A paper repd by Mr. T. § .Lightifoot, hafors the
Institution of Mechmu:'ru h.n tnsers, London, glving a
brief description of each the muchinex hitherto de-
vised for producing cold au' ; and including the theory.
construction, and practical working of a grpuu§
roved form of appumtun for the same pur ose. llus-
THiod wlth RN ammi verspectivao view of one
télil e m d 1 5:'.tl't:|'|.10m b\:l for tnm;'lneﬁ::'lu VEEN
and in’ e PpPIy Ou feet of oo alr per
hour m}ne&l SCIENTIFIC AMERICAN SUPPLE-
MENT, No, 274 Prioe 10 cents. To be at this
office and from all newsde

|
L,
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v § @@Eﬂm'gwﬁlu !J§‘E?ATED LUEH[

TOUGH’EN ED GLASS SLEEPERS. BY
C. Wood, C.E. A paper, read before the Iron and Steel
Tnstitute of Liverpool, in regard to the recent novel ap-
plication of soughened glass to sleepers and chairs for
Tailways and tramways; describing thi method oftough-
ening and mouldi the material for such purposes, and
giving the resulta of tests applied tothe glass sleepers to
ascartain their transverse resistance. Illustrated with
7 n1-1,;.;:'|a.v-1|1¢:€'I ntainedin SCIENTIFIC AMERICAN SUP-

EMENT, N¢ 207, Price 10 cents. Tobe had at this
ceand from all newsdealers.

ABLE for swift runa.ng.

4 Chas. A. Schieren & Co.
47 Ferry 8t. New York.

416 Arch St., Phila.
86 Federal St., Boston.

USEFUL BOOKS.

Manufacturers, Agricuiturisis, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
theirrespective callings. 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-
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 Broadway, New York.

ORNAMENTAL DESIGN PRINCI-
ples and practice of.—By Lewis F. Day. The second of
& series of lectures on this subject dlscusamg the lines
upon which ormament can be distributed. ith 5illus.
tratlona Contained in SCIENTIFIC AMERICAN SUPPLE-
MEXRT, No. 389, Price 10 cents. To be had atthisoffice
and from a.ll newsdealers.

I3 u
COPPER TUBLS, &
SATLTRRASS BRASEWIRE.

Mention this paper.

PATENTS.

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

In thia line of buminess they have had forty-on: pediie
ce, and now NAvE uneguated facr.iifm fur khe
Trephration of Patent Tirawings, Specideations, and the
roaccution of Agglu.utmus fur Hatenid in ﬂui}}ntted
gtatee Caomda, and Foreggme-oonitied.  dMéesrs Munn &:
Co. alro attend 10 (he preparation of (Cavcats, (opyrighta
for Books, Latels, Rcissdues, Apsignments, and Reportr
on Infringements of "atents.  All businesa intrusted to
thew is done with special care abd prowmpthess, ob very
tyRAoDAbla terms.

A pamphlet sent free of charge, on application, con-
taining full information about Patents and

cure them:; directions concerning Labels, Copyrights,

Designs, Patents. Agpeals. Raissues, Infrmgements. As- i let

signments, Rejected Cases, Hints on the Sale of Pa-
tents, etc.

‘We also send, /ree of charge, a Synopsis of ¥oreign 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

4 ANCH OFFICES.—No. 62 ai F street, Pa-

ot Building, near 7th 8 reet, Wauhmg on, D. C.

.5‘58311

¢ ‘We manufacture and eupply at shol
Aaini

ar wid)

¥ and Jul

EL FOUNDR

ite inweatinn descril®d in Letiera Patant lesned o Kl
Kiuw 435 VALCARLE IMPROVEMEN TS, [T which Lettoms,
y 20th, 1550, to Mr. 8. L. Marsden.: All (‘ruahkers supplied by us are constructed under

the snpermtendence of Mr. Marsden, who, for the pasttwenty years, has been connected with

e manufacture of Blake Cmsh]e}-s Aln tﬁwﬁount

COPELAI\D & BACON, Agents, NEW Y

ROCK BREAKERS AND ORE CRUSHERS.

rt notice and loweat ruten, #thna aad {ora Crushers, con-
Blaks, June 15th, 1

wWere mmed May ilth

W,

a.nd Englan
C%g., Manufrs., Ansonia, Conn.

THE USE OF TORPEDOES IN WAR.—
A paper by Commander E. P. Gallert, U.8.N., giving a

clear presentatlon of the present st fe of eﬁclency of
the torpedo, the degree of perfesctlon thut it-has now
reached, and describing the kinds which sre in ordingry
use all naval services. Wit plates, con-
taining many figures, Contamed in SCIENTIFIC AMEUl-
CAN SUPPLEMENT, and . . Tep..cents
each. To be had at this oﬂlce and from all newsdealers.

WITHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent Wood Working Machinery of every descrip-
tion. Facllltles unsurpassed. Shop formerly occupied
bv R. Ball & Co., Worcester. Mass, $end for Catalogue.

|THE GREAT AQUEDUCT OF NEW

York City.—Lengthy andysry complate account of the
f Tt aqueduct now beinghuilt by the ity of New York,
v jncrease its water supply. ith 6 engravings. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, NoO.
560. Price10 cents each. To be had at this

office and from all newsdealers. L
Woodvworking
Machinery.

FOR
Chair, Furniture and
Cabinet Mills.
Pattern h%akers’ use
ete.

- RollstoneMachine Co.,
’ 48 W ATER ST.,
FITCHBURG, MASS,

OF LIGHT.—AN IN-
Qelivered before the Societ
of Arts, H. Preece. Showing the Theory of Li h
Se; ratlon of White nght into Colors. The New
minous Paint. Artifical nghts, Candle Light; Oil
Light; and brief hlstory of Gas ight. Heat and Ligh
identical. Electrical I.ight. rical Light and
Light compared. Contalned 1n SCIENTIFIC AMEEICAN
SUPPLEMENT, No. 225. Price 10 cents. To be had at
his office and from all newsdealers.

To Business Men.

THE WON DERS

teresttnilecture recently

‘I‘lm walne of 146 SoTzwEHmn AMEHIGAY 88 an advet.:

1131.:3 medium capnot be overestimated. 1ts cireu ation
is many times greater than that of any sim lar journal
now published. It goesinto allthe States.and Territo-
ries, and is read in all the principal libra ies and reading

' rooms of the world. A business man wants something

how to pro- -

mwore than tos e his advertisement in a printed news-
e w nts circulation. This he has when he
; acfvertmes in the SCIENTIFIC AMERICAN. And do not

et the advertising agent intfluence you to su

Tind by thowmands of frst-closs Manoiacturam
and Mechanlcs onthelr hrnt work. mmu
].\.u bronght s lot o
iv Ponihle, H.zmcmber thn\
Lelagw's Liguid Glue is man

'RUSSIA CEMENT Co., &
COLORS,

onln ave
ONLY %ENUENE

LDUCE’STER MASS
l.mpll b:r mali e Hampn

COMMON AND POISONOUS

—A'table showing the composition of some of the pig-
ments in common uze, with a classification of the latter
based nipon polsonpus-propertles,

ENTtIFIc AMERICAN
cents.

Contained in the Scr-
STPRIEMENT, No. G486, ce 10
To be had at this ottice and from all newadeairs.

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 1b.

pressure. Send for Li
AND, BUR. R & C

"4, 614 and 616 Market Bt., Pmladeipma. Pa.

T&SLACK BARRELMA
lGH ASPELIALTYM (EHINERY

JOHN GREENWO D &CO

TUNNEL FOR FOOT PASSENGERS IN .
Stockholm.—-Description of a difficult piece of tunneling,
in which the freezing method was applied with success.
With 7 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 54'23, Price 10 cents. To be had at
this office and from all newsdealers.

. i

GEO. W, MARBLE, Sole Manu=
facturer of THE ACME WRENCH,
The begtzsmade all ateel, and warr:

anted, 8 sizes.
33 South Canal Street, Chicago, U 8 A,

ELECTRIC CONVEYORS.—DESCRIP-

tion of two Ingenious s stems for the electric enrrmge

of small packagce. [llustrated with 13 engravings. Con-

484. Frice 10 oents. To be had at this office and from
&ll ne wﬂd

e

fof Hat or Cold, Fresh or

§TE C i " Salt “Slater- for 0115} Naph--
a, Tar; for Cane Jui jquors, Syrupa, Scam; for Au
mol’nA,A lies, Extraccet.’s, Acids; for Thick, Valatite, Vis.

cous or Foul quuzds, ete. Vacuum anps o the
highest effciency. Filter Press Pumps, Air, Gas
and Acid Blowers. Air Compressors. Etc.

Buret v GUILD & GARRBRISON, Brooklyn, N. Y.

T

some other paper tor the SCIENTIFIC AMERICAN, when
selecting a list of publications in wnien you decide 1t is
for your interest to advertise... This is frequently done,
for the reason taat tae agent gets a er eommission
from the papers having a small circulgtion than ia allow-
ed on the SCIENTIFIC AMERICAN.

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

dress MUNN & CO.. Pabliskers,
361 Broadway, New York,

HOW TO GRAFT—A VALUABLE PA-

Eer. giving complete girections for muking various
inde of grafts in it trees.—Cleft graftlng, slip
rafting, bear’s mouth grafti wired - grafting, side
grafting, whip ftiog, wp dle gra,ttmu tongue
t v..ng. spht &mmng crown grafiing. Graft

Wazxed cl ith 11 figures. Contaned i
FCA.I]RK}AN HUPPLEMENT No. 548, Price 10 rents.
'0 be-had at this ofice and trom all newsd 3

© 1887 SCIENTIFIC AMERICAN, INC.

PACKING unless -

FBEST and most RELI-.

Eknﬁxxn- T

 he righal Unvacanie. Packng "5 AMERIGAN B TRLEPEORS 0

CALLED THE STANDARD At 't

95 MILK ST. BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
Tth, 1876, No. 174,465, and January 30th,
11877, 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 it or its licensees responsible for such
1' unlawful use, and all the consequences
thereof and liable to suit therefor.

I -
COMPRESSED AIR FOR TRAMWAYS:

aper by Norman Selfe, discussing the compurative

men s 0f compressea air under high and low pressures,

as amotive power for street cars. Containedin SCIEN-

TIFIC AMERICAN SUPPLEMENT, No. 553. Price 10

cents. To be had at this ofﬂce and froma.ll newadealera.

Water Wheels New and Second Hand

Address FLENN1KEN TURBINE CO., Dubuque, Iowa.

ALKALOIDS AND OTHER CRYSTAL-
line Todlea,--Identifioution of 'bg the Miaroscope., By A
|Pe,rL._7 Hmith, F,0.8. With 5 figures of microerystals
Contaihed in BCIENTIFIC AMERICAN SLEFT. EMENT, No

1riee 10 ceote,  To be had at this ofice and from

u.l?nuwadealers

oF THR

Seientific American

FOR 1887.
The Most Popular Scientific Paper in the World.

Only $3.00a Yexkr, iubcludmzyl'ostake. Weekly.

umbers a Xear.

This widely circulated and splendidly illustrated
paper {8 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, Klectricity Telegrapby. 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 attractiveform, avoiding as much as
possible abstruse terms. To every intelligent mind,
this Journal affords a constant supply of instructive
reading. It is promotive of knowledge and progressin
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 Canad , on receipt of three dellars by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMERT-
CAN wil be supplied gratis for everyclubof flve subscribers
at $3.00 each; additional copies at same proportiopate
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,draZts, ete., pay-

able to .
DMILTITIT & COo.,
361 Broadway, New York.
LF A == N O

Scientific American Supplement.

This is a separate and distinct publication from
THE SCIENTIFIC AMKRICAN, but is uniform therewith
! in size, every number containing sixteen large pages.

: THE SCIKNTIFIC AMERICAN SUPPLEMENT {8 published
weekly, and includes a very wide range of contents. It
presents the most recent papers by emlnent writers in
all the principal departments of Science and the
: Useful Arts, embracing Biology, Geclogy, Mineralogy,
"Natural Histor , Geography, Archzology. Astronomy,
' Chemistry, Electricity, Light, Heat, Mechanical Engi-
'neering, Steam and Railway Engineering, Mining,
_Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
! gineering, Agriculture, Horticulture, Domestic 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 Ensineering Works, Mechanisms,
and Mapoufacturesat home and abroad are represented
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFICAM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $700. Address ans remit by postal
order. express money order, or check,

MUNN & Co. 361 Broadway, N. Y.,
Pablishers SCIENTIFIC AMERICAN.

To Koreign Subscribers.—Under the facilities o4
the Postal Unjon, the SCIENTIPIC AMERICAN 1§ now senl
by post direct from New York, with rexulurity, to sub-
ecribers in Grest Britain. Indis, Australis, und all othei

ritish éolenies; to France, Austria, Belgium, Germany.
lussia, and all other European States; Japan, Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold'
for both SCIENTIFIC AMERICAN anl SUPPLEMENT for
one year. Thisincludes postage, which we pay: Remit
h¥ Dostal or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York,

PRINTING INKS,

“‘Scientific American® im printed with CHAS,
ENEU JOHNSON & CO.8 . Tenth and Loma
bard Sts., Phila., and 47 Rose St., oPP, Dauaune 8t., N+vY,
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