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Wovertisements.

luside Page, ench insertion « = = 75 cents a line.
anck Page, each insertion = = = $1.00 o line.

The above are charges per agate line—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-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in nexc issue.

The March of Progress'
OUR LATEST IMPROVEMENT!

¢““Competition is the life of lru(le,” and if you
have not seen our improved 83 Shoe, made for the
Summer nnd Fall trade of 1888, youcannotim-
agine how lively trade is. or h
have to work to keep within sight of us.

Ask your retailer for the James Means’ 83 Shoe,
the James Means’ $4 Shoe, according to your needs.

Positively none genuine unless having our name and
pricestam g;led plainiy onthe soles. Yourretailer will sup-
ply you with shoes sostamped if you insist upon his doing
80; if you do not insist, some retailers will coax you into
buymg inferior shoes upon which they make a larger

T oo JAMES MEANS'
"$3 SHOE

UNEXCELLED IN

JAMES MEANS’
$4 SHOE

CANNOT FAIL
—=- TO

SATISFY,

THE MOST

Such has been the recent progress in our branch of
industry _that we are now able to affirm that the James
Means’ 84 Shoe is in every respect equal to the shoes
which only a few years ago were retailedateight orten
dollars. If you will try on a pair, you will be convinced
that we do not exaggerate.

Ours are the original 83 and 84 Shoes. and those who '
imitate our system of business are unable to compete |
with us in quality of factory products. In ourlines we
arethelargest manufacturers in the United States.

Shoes ftoin our celebrated factory are sold’
by wide-awake retailers in all pares ot the
country. We will place them easily within your reach
in any State or Territory if you will invest one cent in a
postal card and wrlte to'us, mentioning the SCIENTIFIC
AMERICAN.

James Men.ns & (,o., Q meoln St Boston, Mass.

STEEL DBALLS.

For A uti-Friction Bearings, of
Best Cast Steel. Hardened,
Ground, and Burnished, from
3-16 in. to 2 in. diameter.

1n quality and density of metal,
n uniformity of temper, and in ac-
¢ curacy and nicety of finish warrant-
ed unequaled.

W" Samples and prices on applica-

Slmond‘a Rolllng M'lchlne Co..l-‘itl-h‘hurg,nlsqs.

1 AMERIUAN BRLL TELEPRONE G0,

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
"“];” g m»‘ : patents, and renders each j

ual. %t of telephones not furnish-
ed by itor
*g “\{,11\@ »x responsible for such
unlawfal use
th reof, sand all the consequences
ereol, and 118"»‘e to suit therefor.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-

catlon of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors uf Patents |

for Inventors.

In this line of business they have had forty-one years’
riencs,

§

tates, Canada. and koreign Countries.

on Infringements ot Patents.

reasonable terms

A pamphlet sent free of cnarge, on application, con=
taining full information about Patents and how to pro-

cure them: directions concerning Labels, Copyrights.

Designs, Pntents Appeals, Roissues, Infringements, As- -
swnments, Rejected Cases, Hints 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 ot Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-

otfic Building, near 7th Street, Washington, D. C.

ow hard our competitors I

and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
rosecution of Applicatione for Patents in the United
Messrs Munn & :
Co. also attend to the preparation of Caveats, Copyrights
for Books, Labeis, Reissues. Assignments. and Reports
All business intrusted to
them is done with special care and promptness, on very

A

.

N EW G.AS ENGINE‘

“The Baldwin”

Eaxhibited at the late American Institute Fair, New York. |

four horse-power engine in connection with storage bat- |

tery, running 84 incandescent electric lights (and without
battery, 32 lights), giving a perfect light, with all the steadi- |
ness that can be obtained from the high-speed steam engines !
in common use forelectric lighting, and permitting any num-
ber of lights to be shut offor turned on without affecting the
remaining lights in the slightest dekree. A marvel of beauty,
perfection, and power, adapted to lighting, pumpin,
urposes where a safe and cheap power is required.
ctured and guaranteed by

Otis Brothers ck CO.

, and all
Manu-

Elevators and Hoisting Machinery,

38 PARK ROW, NEW YORK.

. THE COPYING PAD. —HOW TO MAKE

| and how to use; with an engraving. Practical directions
how to prepare the gelatine pad, and also the aniiine ink
by which the copies are made; how to apply the written
letter to the pad; how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NoO.
43%. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

DIAMON DS and CARBON

For Prospecting Minin
Drills, also for all kinds o
Mechanical Purposes.

The subscriber is the
Pioneer in this business,
and is_the Oldest Estab- -
| lished House in the States.
He only deals in first-class
articles. 8end for circu-
larto

J. DICKINSON,

COSTS IN MANUFACTURES.—A LEC-
ture by H. Metcalfe. U. S. A., delivered in the Sibley
College course.—An elaboration of a system for tbe
management of factories and employes. A valuable
paper. Contamed in SCIENTIFIC AMERICAN SUPPLE-
MENT, NO. 605. Price 10 cents. To be had at this office

and from ‘all newsdealers.
SF MEAT

P SERVATION

; Wwithown! Cans—Egg shell

Apply to Dr. SALZER. 613 Park Ave., Ba,ltimore. Ma,
ERIE ENGINE WORKS

CLEVELAND & HARDWICK,

WaiNuT STrReeT, ERIE,Pa.
SEMI

STATIONARY , PORTABLE .
FORTABLE ,COMBINED,AGRICULT URAL

ENGINES.sTATIONARY,PORT-
ABLE WERTICAL BOILERS.

64 Nussan St., N. Y.,

N\\\-?D‘R AND WNADH\R 3
. JENKINS BROS

71 John St., New York. 106 Milk St., Boston.
13 S. Fourth St., Phila. 54 Dearborn St., Chicago.

'HOW TO MAKE AN INCUBATOR.—!

| Full directions, illustrated witb 7 ficures. Also direc-
tions for operating the apparatus. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 61:2. ’ricell
cents. To be ha.d at this office and from a)l newsdealers.

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, Elmira, N. Y.

CHEMICAL AND ALLIED INDUS-

tries—By Watson Smith. An eiaborate report upon
the objects illustrative of tbe progress, advance, and
gd"esenn position of the chemicalindustries shown at the
anchester Royal Jubilee Exhibition. Contained m
SCIENTIFIC AMERICAN SUPPLEMENT. NOS, 627, 628
629, 630, 63:2. Dricel0 centseach or 50 centsforthe
series. To be hadat thisofice and fromall newsdealers. -

ANO FIME GRAY IPOM ALSOD STEEL
CASTINGS FROM SPFI.IkL
FINE MINMING EF‘N%

sDE‘lllN 3\":0- +INISHING ,
LEHIGH AVE & AMERICAN 5. FHILA.

THUM

THE

Prowdeuce Steam Enging o

PROVIDENCE, R. |
g H. W, GARDNER, Prest.and Treas.
T. W.PHILLIPS, Sec'y.

The only L1beratm§ Valve Gear without

rmss Catches, or Wedges. SteamValves
Closed by Steam Pressure. No Action on
Governor when Tripping.

AV NG C
ﬁ'h\f SPAPER SH ETCHE 5,
JMACEINE acaTALOGUE WORK,

TO-ENG

AN i
GOLD MINING MACHINERY. — DE-

scription of some new mining plants constructed in
Englana for use in the Transvaal, Austria and Hungary.
With 10 f gures Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 593. Fricel0cents. To be had at
this office and from ail newsdealers.

Hot
Towly ‘AarPurnaces.
Surface. .
Extract all the Heat from _, _ms

the Gases. Furnish Pure
Warm Air in Abundance.

Fourteen Years of Test. ¢
Universally satisfactory,

Send for ¢ Our Furnace Book.”
Abram Cox Stove Co,, ¢
MANUFACTURERS,

Philadelphia and Chicago.

1

lLTGHTVIL\G G ()‘II)L("[ ORS.—DESCRIP-

tion of a new form of apparatus for testing lxghtmng con-

| ductors, and the method of using it, Iljustrated with 8
engruvmas Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 596. Price10cents. To be hadat this

office and from all newsdealers.

WJATCHMA

Send for REDUCED PRICE LIS’]‘ of
Whitcomb l.athes, date of July 1, 1888.

Amerxcan Wmeh Tool Co., Waltham, Mass.

PATENT

JACKET KETTLES,

Plain or Poreelrin Lined. Tested to 100 ib.
pressure. Send for Lists,

BAND, BURR & CO.,
614 and €16 Markec St Phlladelphm Pa.

PETROLEUM PFUEL—AN ACCOUNT

Urquhart system of burnidg petroleum on locomotnves,
and also of the eXperience of the Grazi.-Haritzin Rail-
road with coal oil as a fuel. Contained in SCIENTIFIC
* AMERICAN SUPPLEMENT NO. 615. Price ten cents.

To be had at this office and from all newsdealers,

llm:uun thls puper.

of the Pennsylvania RaMroad’s experiments with the

THOW TO M.&KE THE WIMSHURST
* Influence Machine.—Directions for making a cheap and
- simple but efficient machine. With one figure. Contained
in BCIKNTIFIC AMERICAN SUPPLEMENT, No. 646.
Price 10 cents. To be had at this office and from all
newsdealers.

.‘r‘- Iy o Al Fog

3“'\&{ AN, UNTALOQ 3

e \'I= ATTURNESR. !E:’
B20 - SRUMAY

"I‘HE AGE_OF THE STARS. —BY
Prof. Janssen. History of the discoveries that bave led
to the introduction of the doctrine of evdution in the
, science of astronom% Contained in SAENT IFIC AMER-
! ICAN SUPPLEMENT, NoS. 630 and 631. Price 10 cents
each. To be had at this office and from all newsdealers.
Jor Amateurss

P HOTOGRAPHIC OUTFITS 5amsicms

_mm-mcr se8, Telrsroped, Rperctaeles, Barometers, Lantern
i Stides, CH. W i 1.MSLEY & CO, Philada Pa.
Tlus. pnce list free. Send for Special Bargain Lists.

NEW CATALOGU

VALUABI.E PAPERS
Conmmed in SCIENTIFIC AMERICAN SUPPLEMENT, sent
free of charge to any address.
& co., 361 Bron(l“ ay, New York.

MU

RQ

ROMATIC OBJECTIVES
ROSCOFES
HELIOSCORES \
EYE RIECES
AND MICROMETERS

| FQUEEN &CO 224 cHEST.s
| PHILADAELPHIA PA

3

MILL BOARD,
CHALMBRS=SPERENCOCE OCO., FOOT E.

BRAIDED PACKING,

BRANCHES: Phila, 32 8. 2d St.

© 1888 SCIENTIFIC

SHEATHING,

Chicago, 86 E. Lake St.

PIPE BOVERINGS

Made entirely of ASBESTOS..
Absolutely Fire Proof.

CEMENT, FIBRE AND SPECIALTIES.
8TH S7T. IN. ¥.
Pittsburg, 37 Lewis Block.

AMERICAN, INC.

' MENT, .
office and from ali newsdealers.

i'T

ICE HOUSE AND COLD RO()"rI —BY R
G. Hatfleld. With directions for construction. Four
! engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59, Price10cents. Tobehadat this office

snd of all newsdealers.
SYRACUSE MALLEABLE [RONWURKS
JAMES B EADS AN ACCOUNT OF

portrait. Contained in SCIENTIFIC AMERICAN SUPPLE~
592, Price 10 cents. To be had at this

W B BURNS PROPT®

?t?‘i
Aty A
AN'JF{&L?UHED UPON SCIENTIFC AND PRAHICAL PRINC

LL ENGINE Co. ERIE PA.

(CLUMBIA
BICYCBES .

TRICYCLES
SlMpL \«.TANDEMS

GUARANTEED HIGHEST GRADE
ILLUSTRATED CATALOGUE:FREE
—=¢ Pope Mra.Co.

79 FRANKLIN ST-BOSTON

BRANCH" 12WARREN ST.NEWYORK
Housesl2s1 WABASH AVE.cHICAGO.

TE B
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ESTABLISHED 1546.
The Most Popular Scientifie Paper in the World.

Only $3.00 ug’gex}‘l ,'l':Il;:(!;'I;II‘{I zyPnsuuze Weekly.

This widely circulnle(l and splendidly illustrated
paper is 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, etc.
Complete List of Patents each week.

Terws 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 Canaila, on receipt of three dellars by the pub-

lishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write for particulars.

Thesafest 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’® risk. Ad-
dress all letters and make all orders, drafts, etc., pay-

able to
IMTITIT & CO.,
36! Broadway, New York.

THE

Scientific American Supplement.

This is a separate and distinct publication from
THe SCIENTIFIC AMERICAN. but is uniform therewith
in size, every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is publisbed
weekiy, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Arch&ology. Astronomy,
Chemistry, Elgctriecity, Light. Heat, Mechanical Engi-
nerting, #®team and Railway Engineering, Mining,
Ship Building, Marine Engineéring, Photography,
aechnology, Manufacturing Industries, Sar.itary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Blography, Medicine, etc. A vast amonnt of fresh
and valuable information obtainable in no other pub-
lication.

The most important Enjineering Works, Mechanisms,

‘ and Manufactures at home and abrosd are illustrated

and described in the SUPPI.EMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT,both mailed
for one year for $7.00. Single copies 10 cents. Address
and remit by postalorder,express money order, or check,

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

Builders Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS'

AND

' BUILDERS’ EDITION {8 issued monthly. $2.50 a year.

Single copies, % cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forming a
large and splendid Magazine ot Architecture, rich-

"ly adorned with elegant wlates im colors, and with other

flne engravings; illustrating the most interesting ex-
amples of modern Architectural Construction and
; allied subjects.

A special feature 18 the presentation in each numbe;
of a variety of the latest and best plans for private resi-

| dences, city and country, including those of very mod-

erate cost as well as the more expensive. Drawings in

| perspective and in color are given, together with full

Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this magnificent work
‘have won for it the Largest Circulation of any
Architectural publication in the world. 8Sold by al
newsdealers. $250 a year. Remitto

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

PRINTING INKS,

HE * Scientific American® is printed with CHAS,
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard Sts., Phila., and 47 Rose St., opp, Duane 8t., N. Y,
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