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)VtZlvedi.gemenf.9. 
hudde I·Blle, each insertion \01 - - ,. 5 cents a line. 
Back PaKe, each in.el·lion - - - $1.00 n Hne. 

The above are charges per agate hne-about eight 
words per line. '".Phis notice shows the width of the line, 
and is set in agate type. Engravings may head adver
tisements at the same rate per aj!ate line. by measure
ment. as the letter press. Advertisements must be 
received at publication office as early as Thursday morning to appear in next issue. 
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"T h e Sa I d W·I n" ICE-HOUSE AND COLD ROOM.-BY R. 

G. Hatfield. With directions for construction. FoUl' 
engravings. Contained in SCIENTIFIC AMERICAN SUP .. 

ExMbiUit at the late Amerwan Institute Fair. New York. PLEMENT. 119. Price 10 cents. To be had at thIa ofilee 

The March of Progress! 
OUR LATEST IMPROVEMENT! 

U Competition illl the life of trade," and if you 
have not seen our improved 83 Shoe. made for the 
Summer Rnd Fall trnde of 1888, you cannot imagine how lively trade is. or how hard our competitors 
have to work to keep within sight of us. 

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

Positively none_genuine unless having our name and 
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SOj if you do not insist. some retailers will coax you into 
buyin/l inferior shoes upon which they make a larger 
profit. MEANS' 

3 SHOE 
CELLED IN 

UNEP UALLEJJ 
DURABILITY 

-7- TO .< 
SATISFY 

THE MOST �S 
fASTIDIO . 

Such has been the recent progress In our branch of 
industry that we are now able to affirm that the James 
l\leans' 8-i Shoe is in every respect equal to the shoes 
which only R few years ago were retailedateight orten 
dollars. If you will try on a pair. you will be convinced 
::hat we do not exaggerate. 

Ours are the orIginal 83 and 84 Shoes. and those who 
imitate our sY!ltem of business are unable to compete 
with us in quality of factory products. In our lines we 
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in any State or Territorv if you will invest one cent in a 
postal card and write to' us, mentioning the SCIENTIFIC 
AMERICAN. 
James llIean8 & Co., 41 Lincoln St., Boston, Mass. 

STEEL :BALLS. 
For A uti.Friction Beal'jngs, of 
Best Cn!ilt Steel. Hardened, 
G"ouncl, and Bu rnished, from 3-16 In. to 2 in. diameter. 

In quality and density of metal, 
in uniformity of temper, nnd in ac
curacy and nicety of finish w arrant
ed unequaled. 

m:r SampWs anit priceS em applica
tiem. 

TH� AM�Rl�AN ���� T���PK�N� ��. 
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. 

A four horse-power engine in connection with storaj!e bat
tery, run ning- 84 incandescent electric lights (and without 
battery, 32 lights). giving a perfect ligbt, with all the steadi
ness t.hat can be obtained from the hij!h-speed steam engines 
in common use forelectric lightinj!, and permitting any Dum .. 
ber of lights to be shut offor turned on without affecting' the 
remaining lights in the slightest de�ree. A marvel of beauty, 
perfection, and power. adapted to lighting, pUmping. and all 
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af%iheap power is required. Manu-

Otis Broth.ers «*' 00. 

THE COPYING P AD.-HOW TO MAKE 
and how to u!:Se j with an engraving. Practical directions 
how to prepare the gelatine pad. and also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad j how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
<l3S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

DIAMONDS and CARBON 
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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. Send for circu
lar to 

J. DlCKIN!SON, 
6<l Nllssau St., N. Y. 

COSTS IN MANUFACTU RES.-A LEC· 
tUre by H. Metcalfe. U. S. A .• delivered in the Sibley 
UolJej!e course.-An elaboration of a system for tbe 
management of factories and employes. A valuable 
paper. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT. No. 6011. Price 10 cents. To be had at this office 
and from all newsdealers. 

R RESERVATION OF MEAT Without Cans-Egg shell mediod. 
Apply to DR. S ALZER, 613 Park Ave., Baltimore, Md, 

ERIE ENGINE WORKS 
CLEVELAND B. HARDWICK, 

WALNUT STRE€T, ERIE,PA STAT10NARY, PORTABLE . SEMIPOR TABLE ,COM('INE D,AGRICU L T llRAL 
e: N G I NE S. SoT ATIONARY, POR'T
ABLE,VERTICAL SOlLERS. 

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 Cor cash, 

B. W. PAYNE &, SONS, 
Box 15, Elmira, N. Y. 

Elevators Bnd Hoisting Machinery, 
38 PARK ROW, NEW YORK. 

IF �DU uSE 

VALVE�S;/��-., 
\O"'\..\.. �\)\\ f:\\\'\) \'\\'0\'0\ IJ"\ \-\ 1'>.:\1 \'\\\':, ,,---J ENKINS BROS. 
71 John St., New York. 105 Milk St., Boston. 

13 S. Fourtb St., Phila. 54 Dearborn St., Chica!'<o. 

HOW TO MAKE AN INCUBATOR.-
Full directions, illustrated witb 7 figures. Also direc
tions for operating the apparatus. Contained in 
SCIENTIFIC AM�;RICAN SUPPLEMENT, No. ti l�. PricelO 
cents. To be had at this office and from all newsdealers. 

CHEMICAL AND ALLIED INDUS· 
tries.-By Watson SmiLh. An elaborate report upon 
the objects illustrative of tbe progress, advance. and 
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SCIRNTIFIC AMERICAN SUPPLEMENT. Nos. 62', 62�, 
629, 63U. 63�. PricelOcents eacb or50centsfor the 
series. To be hadat this office and fromall newsdealers. 

THE 

Improved Greene Engine 
Its Patented Devices is manufactured Solely 

by the 

PrQviuen�e �hlm �ngine �Q. 
PROVIDENCE, R. I. 

H. W. GARDNER. Prest. and Treas. 
T. W.PIIII,LIPB. Sec·y. 

The oDly Liberati
W 

Valve Gear witbout 
�.f����

s
b�"J::� 'iires;��:.

s. 
��

e
l�Yo"�

v
�� 

Governor when Tripping. 

��������;;��;;'��H�O�W�T�O�M�A�K�·E THE WIMSHURST 

m���-------
GOLD MINING MACHINERY. - DE-
scription of some new mining plants constructed in 
Englana for use in the Transvaal. Austria and Hungary. 
With 10 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 1193. Price 10 cents. To be had at 
this office and from all Dewsdealers. 

Influence Machine.-Directions for making a cheap and 
simple but efficient machine. With one tlj!ure. Contained 
in SCl\I�NTIFIC AMERICAN SlTPPL.KMENT. No. 646. 
Price 10 cents. To be had at this Office and from all 
newsdealers. 

and of all newsdealers. 

SY��L�S[ M�llt��lt m�� ��uRK� 
W B BURNS PHOpn. 

JAMES B. EADS.-AN AOCOUNT OF 
tbe life and labors of this eminent engineer. With a 
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT, No. 119�. Price 10 cents. To be had at this 
office and from aJl newsdealers. 

AUTOMATIC CUT OFF ENGINES .�'a�t\:��;,--�, MANUFACTURED UPON SCI£NTl1jCAI'lD PRACTICAL PRINC1PLES ·r BALL ENGINE CO ERIE PA 

�.@LUMBIA �ICYCllES · .dE2 Du;.TRICl'CLES 
SI����tTANDEMS 
GUARANTEED = HIGH EST GRADE 
ILLUSTRATED CATALOGUE,FREE � _e POPE MFG. CO. 

79 FRANKLINST·eOSTON 
BRANCH 12WAf\f\EN ST.NEWYOf\K HOUSEsIl2., WABASH AVE.CHICAGO, 
T�E 

$ 'itntifi' �mtri,au 
ESTABLISHED IS<l6. 

The no�t Popular Seientllle Paper in the World. 

Only $3.00 n Yenl', inclndinlr Postage. Weekly. 
1i2 l'iumber. a Yeat·. 

Thi .. widely cit'cnlnled and splendidly Illustrated 
paper is published weekly. Every number contains six
teen pages of useful infOImation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufuctures, 
(,bemistry, Electricity, Telegrapby, Photograpby, Arcbi
tecture, Agriculture. Horticulture, Natural lJistory, etc. 
Complete List of Patents each week. 

Tel'IIJS of Subsc l'ipri on.-One copy of the SeIEN .. 
TIFIC A 'JERICAN will be sent for one year-52 numbers
postage prepaid. to any subscriber in the United States 
or Canaoo, on receipt of tlll'ee dllllnl'8 by the pub
lishersj six montils, $1.50; thl'oo months. il.00. 

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

The safest way to remit is by POSital Order. Draft, or 
Express Money Order. Monny carefully plnced inside 
of envelopes, securely sealed, and correct1,f addressed, 
seldom goes astray, but is at the sender'E' risk. Ad .. 
dress all letters and make all orders, drafts, etc., pay
able to 

�UNN &; CO .• 

361 Broadway, New York. 

T�E 

Scientific American Supplement. 
This is a separate and distinct publication from 

rUH: SCIENTIFIC AM.ERICAN. but is uniform therewith 
in size, every number containing sixteen 1arge pages fuJI 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIH:NTIFIC AMERICAN SUPPLICMENT is publisbed 
weekly, Itnd 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, Geology, Mineralogy. 
Natural llls.torY. Geography, Archreology. Astronomy, 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
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Navel t � H�i r Furna�e:. 
Expose an Immense Heated 

�ntlOJl tbIs paper. Cbemlstr). El.ectrieity, Light. Heat, Mechanical Engi. 
":'-----�----------------�ineer1ng-.� eteam and Railway Engineering, Mining, 

'THE AGE OF THE STARS. - BY Ship Building, Marine Engineering, Photograpby, 
Prof. Janssen. History of the discoveries that bave led, '.a.ecbnology, Manufacturing Industries, SarJt-ary En .. 
�i�����������grit°� t8gn��i���nfn��e;���?c

nl��� gineer�ng, Agricultur� •
. 
Horticulture. Domest1c Econo-

th f 
,and all the consequellCe!! 

ereo , and lia"-le to suit tht'refor. 

PATENTS. 
MESSRS. MUNN & co .. in connection with the publi' 

catIon of the BelEN'rIFle AMERICAN. continue to ex_ 
amine improvements. and to act as SoliCitors vf Patente 
for Inventors. 

In this lineot bUSiness they have had fmy·eme years' 
�6. and now nave unequaled. facilities for the 
preparntlOn of Patent Drawinj!s. Specifications, and the 
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Co. also attend tp the preparation of Caveats, Copyrights 
for Books, LabelS, Reissues. A ssij!nments. and Reports 
on InfriDj!ements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reMonable terms 

A pamphlet sent free of cnarj!e, on applicatIOn, con
taining full information about Patents and how to pro
cure them; directions concerning Labels. Copyrights, 
Designs, Patents, Appeals, Rois8ues. Infrin�ements, A8-
IIIKnments. Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send, free of charge, a SynopsIs of E'oreign Pa. 
tent Laws, showing the CORt and method of securinu 
patents in all the principal countries of the world. 

DIUNN de CO., Solicitor .. of PalenU, 
361 Broadway. New York. 

BRANCH OFFICBlB.-No. 622 and 624 F Street, Pa
Oillo Bulld1ng, ncar 7th Street, WaahingtoD. D. C. 

Surface. • 

Extract all the Heat from 
the Gases. Furnish Pure 
Warm Air in Abundance. 

leAN SUPPLEl\l!';NT. �os. 630 and 631. Price 10 cents my, BIOgraphy, MediCIne. etC. A vast amunnt of fresh 
each. 'ro be bad at this Office and from aU newsdealers. and valuable information obtainable in no other pub

Fourteen Years of Test. 
Universally satisfactory. 

Send for Ie Our Furnace Book." 
Abram Cox Stove Co" 

MANUFACTURERS. 
Philadelphia and Chicago. 

tion of a new form of apparatus for testing] ightning con .. 
ductors, and the method of using it, II IUstrated with 8 
�ngravim!s. Contained in SClli:NTIFIC AMERICAN SupPL""ENT. No. 1196. Price 10 cents. To be had at this 
office and from all newsdealers. W!!�EttCI)2 AI! EsfffS 

Whitcomb .. ,,,he .. , date of July 1, 1888. 
American Watch Tool Co .• Waltham, Mass. 

���-fa PAT�NT 

\ -
p!�n�r�o��a!Li��!e!e���lb. 
pre�_e. Send for Lists. I . RAND, BURR & CO .• 

614 and 616 Market ;;t. Philadelphia. Pa. 
������-

PETROJ .. EUM FUEL.-AN ACCOUNT 
of the Pennsylvania Ra\troart's experiments with the 
Urquhart system of burnihlr petrOleum on locomotives 
and also of the experience Qf the Grazi_Hftritzin Rall� 
road with coal oil as a fu.e1. Contained in SClENTrFIC 
AMRRICAN SUPPLEMENT No. 6111. Price ten cents. 
To be had at this Office and from o.ll newsde"-!ers. 

P HOTOGRAPHIC OUTFITS{i��";;i::::: 
Micro8c�E f!8. Telescopes, Spectacles ... Baromete,,:s, Lanwn 
Slides W. H. WAL1U!SLEY B1' CO. Phllada , Pa. 
llIus.· price list free. Send for Special Bargain Lists. 

ANEW CATALOCUE VALUABLEPAPERS 
Contained in SCIRNTIFIC AMERICAN SU}JPLEMENT, sent 
free of charge to any address. 

illUNN & CU., 361 Brondway, New York. 

MICROMETERS 

SEND rOR CATALOGUE T 

"''''('''''�1. &CO 824 CHEST.ST·r:!�ti� 
ADAELPHIA PA. 

PIPE COVER INGS 
Made entirely of ASBESTOS •• 

Absolutely Fire Proof. 
BRAIDED PACJKING. IIIILL BOARD, SHEATHING, CJEIIIENT, FIBRE AND SPEClIALTIES. 

C�.A.LJY::IiI�IiI-IiIE-EWCJlil C<>_. FC>C>T E_ aT� lilT., J.'V'. Y. 
BRANCHES: Phl/a,32 S. 2d St. Chlcaa;O. 86 E. Lake St. Plttsburg,37 LewIs Block. 

© 1888 SCIENTIFIC AMERICAN, INC. 

lication. 
The nwBt important EW;ineerinq Works, Mechanisms, 

and Manufactures at home and abrOs.d are illustrated 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.ooa year, or one copy of tbe SCIENTTFW AM. 
ELtICAN and one copy of the SUPPLEMI1:NT, both mailed 
for one year for $7.00. Single copies 10 ceDts. Address 
and remit by postal order. express money order, or check, 

MUNN & Co., 361 Broadway, N. Y •• 
Publishers SCIENTIFIC AMEItTCAN. 

• 

Builders Edition. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITION Is issued mODthly. '2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two b undred ordinary book pages j forming a 
large and spleDdid Magazine ot Architecture, rlcb
Iy adorned with elegant plates iIn colors, and with other 
fiDe engravings; illustrating tbe most interesting ex. 
amples of moderD Architectural Construction and 
allied subjects. 

A special feature Is the presentation In each numbet 
of a variety of the 1atest and best plans for private resi
dences. city and country, including tbo�e of very mod .. 
erate cost as well as the more expensive. Drawings tn 
perspective and in color are given, together with full 
Plans, Specification8, Sheets of DetailS, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the I�arllest Ch'cu lation of any 
Architectural publicat10n In the world. Sold by al 
newsdealers. $2.50 a year. Remit to 

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

PRINTING INKS. 
THE .. Scientific American" is priDted with CHAS. 

ENEU JOHNSON & 00.'8 INK. TenthandLom
bard Sts., Phila., and 47 Rose St., oPP. DoaDe St., N. Y. 
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