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w. L. DOUCLAS 
$3 SHOE. 

�he only 83 SEAMLESS Shoe in the world. 
�-. �--"-:1 and 

[NUl. u,4 pno. 
ftampedou botwaacl.aall Shoe.] BoysaUwear theW. L.DOUGLAS.� SHOE. I1your dealer does not keel' them; send your name on postal to W. L. DOUGLAS. Brockton, M .... 

BABBIT and ANTI·FRICTION METALS 
AS MANUFACTURED BY 

E. A. C. DU PLAINE, 
64 & 66 SO. CAN AI, ST., CHICAGO, ILL. 
XXXX Nickel Babblt (pat.) Warranted 20 per ct. NickeL 
XXX Nickel Babbit(pat.) Warranted 15 per ct. Nickel. 
XX Nickel & Copper Babbit. Warranted 5 p. c. Nickel. 
X Genuine Copper Babbit Warranted 15 p.c. Copper. fA �������?,Pi:�t1��s�\� �:����r8 a8 real Genu-Ine). B C No.1 No.2 No.3 

I,ubricating Babbit (Absorbs the oil well). Adamantine Babbit, very hard, journal polishes. Hardware Babbit, a fine quality and "good wearing. Hardware Babbit, the orilinary cheap Babbit. Antimonial Lead Babbit. 
PLUllIllAGO BABBI'l'S. 

FIRE AND WATEB'PRoOIl' BUILDING ?mlr. Fum,PROOF PAINTS, STEAM PACKINGS, BOILEB CoVERINGS, ETO. 
Samples and deScriptive PrIce List free by mail. 

l!. W. JOHNS KT'G Co., 87 KAIDEN LANE, N. Y. 

USEFUL .BOOKS. 
Manufacturer., Agriculturist", Cbemlsts, Engineers. Me­

cbanics. Builde1"8t men of lei8ur� and profeA8iona.l 
men, of all classes. need good boOkS in the line of 
their respective 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 tlfty 
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 forjt, and it will he mailed to 
them. Address, 
ll1UNN & CO., 361 Uroadway, New York. 

ORNAMENTAL DESIGN, P RINCI-

!l':ri�dof=�e�f;,-; W;l!"',ii��.rc't DJ\�;lUi�gS����?n�; upon which ornament can be distrIbuted. With 5 mus_ tratlons. Contained In SCIENTIFIC AMERIC' AN SUPPLE­
MENT. No.)iS9. Price 10 cents. To be had attblsoffice 1!.od from all newsdealers. 

Kentlon this paper. 

AUGUST ,2.0, 1887. 

The Oriiinal UnvnlcanilcdPackin[ TH�B AMBRIW IELL TBI,ElK�IB ��. CALLED THE SUNDARD-A.!tl&tluit�bYWhlch . . . . 
Accept no pack!ng as JE�IK"&�" �c'i2fifc:r��ess 95 MILK ST. BOSTON I MASS. 

stamped with our" Trade Mark." .. . {'l1 " .... _t, N. Y. 

JElIKIlIO BROS 106l11lk I!-"t, Bo.te ... 
1'1. 11 t.l i 18 So. Foart ... St., Plalla. 

G4 Dear"'ra St., (J1Il ..... o. 

l��sPQ. _ianiiWY4mM� 
Addre •• : The AmerIcan WrItIng Machine Co., Hartford, Conn.,' 
New York Office, 237 Broadwa,y. 

EXAMINATION QUESTIONS IN GEN-eral construction .. Copy of the last examination papers 
flven to candidates who are desirous of employtIlent in Ie"., c���':"��rieta1:En:�:k'?fIifce i�����ltltri!� PLEMENT. No. :>61. PrIce, 10 cents. To be had at this office and from all newsde alers. 

EPPS , S 
CRATEFUL-COMFORTINC. 

COCOA 

MACIDNES FOR PRODUCING COLD 

t�!iit�lg��� ��h��.:r· �nJnt.:!shtt���J':,f�f�;:: 
brief description of each of the machines hitherto de­vised for prodnclng cold air; and Including the theory, construction, and practical working of .. "reatly im­proved form of apparatus for the same pur ose. Illus­trated with an 9DII1'aving giving perspective view of ooe of these lilaehtn8a· .. ooii8trucitlid for mame purposes, an11 Intended to SU�PlY 6,000 oublc feet of cold air per �':o'::T. �?�l?' ��I��T���s.��R��ACJ��Plht oIIlce and from ail newsdelll8n!. 

TOUGHENED GLASS SLEEPERS. BY 
c. W ood,C.E . . A p"l!9r read hefore the Iron and Steel InstItute of Llvel'])OOl in regard to the recent nov!'l' ap. plication of toughened glaas to sleelhers and chairs for ::1::���J�war�k :!:':i'e'iPilio� ':;'�i��dO��d giVing the result. �tests applied tothe glass�epers to 
ascertain their transverse resistance. Illustrated with 7 engmvings. Qmtal.ned in SCIENTIFIC AMERICAN Sup­J'LElIENT, Nc 20". PrIce 10 cents. To be had at this emce and from all newsdealers. 

BEST and most REI.I. ABLE for swift runallg. 
Chas. 1. Sehieru .\ (JO. 

<7 Ferry St. New York. 
416 Arch St. , Phlla. 

86 Federal St., Boston. 

ROCK BREAKERS AND ORE CRUSHERS. We manufacture atld supply at short notICe and lowe.ot rate�StoneandOre Crushers, con-t"i�� �,�\�n:!:'t�f���kg�iii'E���'it����h"'r:utati��������m� and July 20th, 1880, to Mr. S. Lc Marsden.' All cru.hers supplied by·n. are constructed under the superintendence of Mr. Marsden, who, for the past twenty years, has been connected with tbe man;f
':�'li\jtl :W�ri��it¥sl��islli�"'WI�� f,'lf!:'ftinnuCrs., Ansonia, Conn. COPELAND & JJAt:ON. Alrents, NEW YURKo 

THE USE OF TORPEDOES IN W AR.-A paper by Commander E. P. GaUert, U.8.N.,lPving a clear presentation of the pr�sent st te of e1BClency of i�:C��ri'dt�:SC�gi�": t��=��1�ht�;: i�'�r��= use III all na val services. With 3 plates; con­tainlnll many figUres. Contained In ScIENTIFIC AlIIE'U. OAN SUPPLEMENT, Nos. lia6 .and .1i3,.. Ten._cents each. To be had at this Office and from all newsdealers. 

WITHERBY, RUGG". RICHARDSON. Manu1acturera of Patent Wood Working Machinery of every descrip­tion. Facllltles unsurpassed. Shop formerly occupied bv R. Ball". Co., Woroester. Ma. ... 1:jend for Catalogue. 
THE GREAT AQUEDUCT OF NEW York City.-Lengthy andvery complete account of the great aqueduct now beingbuilt hy the City of New York, to increase its water supply. With 6 engravings. Con-&�f8'�nW :>�t.�NJ.1J�� 1lc��ri�!.fh. S��p£'eEl::(m �Y8 office and from all newsdealers. 

Woodworking 

COLORS, COMMON AND POISONOUS. -A'table showing the composition of some of the pig­ments in common usel witll a classification of the latter �':iMrl'��":'c'!':S �f:�!':ri;i��,,,�.0���iR�6i.n �!Cfii cents. To be had at this office and from all newsdealrs. � P.-\'TENT 
'. JACKET KETTLES, 

. 
Plain or Porcelain Lined. Tested to 100 lb. pressure. Send for Lists. .'., HAND, BURR". CO. . ." �. 61< and 616 Market !:!t., Philadelphia. Pa. 

, -iff,' /1 :TIGH����A��E;�������_INE�Y 
�===:.-- JOHN GREENWOOD &oeo. ROCHESTER N Y 

Machinery, TUNNEL FOR FOOT PASSENGERS IN Stoclrholm.--Descrlption of a difficult piece of tunneling, in which ihe freezing method was applied with success. With 7 figures. Contained in SCIENTIFIC AMERIOAN SUPPLEMENT, No. 642. Price 10 cents. To be had at this office and from all newsdealers. 

FOR Chair, .Furniture and cabinet Mills. Pattern Makers' use etc. 
Bollatone Machine 00., 

48 WATER ST., 
FITCHBURG, MASS, 

THE WONDERS OF LIGHT.-AN IN-
��TA�\���It. ���: 'tJ'l.�v:r::t�:��':.oWof£'fl�l 

CEO. • MARBLE, Sole Manu­facturer of THE A(JlIIE WRENtU. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and Janual'Y 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 it or its licensees responsible for such 
unlawful use, and all the consequencel:i 
thereof. and liable to suit therefor. 

COMPRESSED AIR FOR T RAMWAYS' -A paper by Norman Selfe, discussing the comparative merits of compressed air under high and low preilFlureS1 as a motive power for street cars. Contained in BelEN­TIFIC AMERICAN SUPPLEMENT, No. :>:>3. Price ]0 cents. To be had at this office and from all newsdealers. 

Wa.ter Wheels New a.nd Second Hand 
Address FLENNIKEN TURBINE CO., Dubuque, Iowa. 

OF 

S dentifie �mtri'ltn 
FOR l�". 

The lIIost Popular Selentlfie Paper in the World. 

OnlY 83.4141 a Year, inclndinll' Postaee. Weekly. :>2 Number� n Year. 
This widely circulated and splendidly llJustrated 

paper Is published weekly. Every number contains six­
tesn 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, 
Chemistry,ll:Jectricity Telegrapby, Photography, Archi­
tecture, Agriculture,Horticulture, Natural History, etc. 

All Classes of Reader8 find in the SCIENTIFIC 
AMERICAN a popular nS'Ume of the hest scientific in· 
formation of the day; and it Is the aim of the publishers 
to �re8ent it in an attractive form, avoiding as mucb as 
possible abstruse term.. To every intelligent mind, 
this jQurnai atrords a conatant supply of instructive 
reading. It Is promotive of knowledge and progress In 
every community where it circulates. 

Terms of SUbSCl·lption.-One copy of the SCIEN_ 
TIFIC AMERICAN will be sent for one 1fW1'-52 numbers­
postage prepaid, to any subscriber In the United States 
or Canada, on receipt of three dolInr8 by the pub­
lishers; six months, $1.50; three months, $1.00. 

Clubs.-One extra copy of the SCIENTIFIC AMERT­
CAN will be supplied gratisfOTeveTycl'Ubofftve8'llbscribers 
at $3.00 each; additional copies at same proportionate 
rate. 

The safest way to remit is hy 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, dra=ts, etc., pay· 
ahle to 

MU'NN &; CO .• 

361 Broadway, New York. 

Scientific American Supplement. 
This Is a separate and distinct publicatIon from 

THE SCIENTIFIC AMKRICAN, but is uniform therewith 
in size, every number containing sixteen lal"ge pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers bY.eDllnent writers in 
all the prinCipal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geo!,:raphy, Archreology. Astronomy, 
Chemistry, ElectriCity, Light, Heat, Mechanical Engi­
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photogruphy, 
Technology, Manufacturing IndustrIes, Sanitary En­
gineering, Agriculture, Horticulture, Domestic Econo­
my, Biography, Medicine, etc. A vast amount of fresh 
ond valuable information pertaining to these aod allied 
subjects is given, the Whole profusely lllustrated with 
engravings. 

The mo8#; important Enryineerl'1\9 WOTk8, Mechanisms, 
and Manufactures at home and abN&d are represented 
and described in tbe SUPPI,EMENT. 

PATENTS Separation of White Li!!,ht Into Colors. The New'£u-• minous Paint. ArtifiClal Lights; Candle Light· on Light; and brief hlston- of Gas Light. Heat and Lll}ht t1�¥.�':,kp!:'f1��nl!f:e7t ;!1�ii':4I�i�hl;::ICAO; MESSRS. MUNN ". CO., in connection with the publl­catlon of the SCIENTIFIC AMERICAN, continue to ex­amine Improvements, and to act as SoliCitors of Patent. 

The besk"l:�dN2 ���i�e�i.�?81���c�t. s. A. 

Price for the SUPPI,EMENT for the United states and 
Canada, $5.00 a year, or one copy of the SCIENTlFlCAM­
lIiRICAN and one copy of the Su PPLElIIENT, both malled 
for one year for $7.00. Address anD remit hy postal 
order. express money order, or check, 

lUUNN & Co., 361 Broadway, N. Y .. 

for Inventors. 
In 

SUPPLEMENT, No. 226. Price 10 cents. To be had at this Qffice and from all newsdealers. 
E LECTRIC CONVEYORS.-DESCRIP-tlon of two Ingenious systems for the electric carriJlge of small packages. Illustrated with 13 engravings. Con-

Pllhlishers SCIENTIlI'lO AHEmcAN. 
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at this office and fl1lm 
.'10. USlness en. '�.: �"·""""'"'·� fii·r-<.�JS=-; --.--

-,-,.....�,�1.���ii$����ft�1���;��a1!1 ·'I'liI!i.'8bte ottirescnc.,.., Md'BJiec .. U' ... 8D ad" •• ; m .. ·· 'COl' ,Hot o� Cold,. Fresh or 
(ISiilJ{medium cannot be overeotimated. Its circulation . ... . . Salt Water. for Oils\Naph-
is many times greater than that of allY similar journal a, .Tar; for.Cane Jwee, LI<\�ors. Syx-u� Scum; lor A� 
now published. It goes Into all the States .and 'J'errlto- moma, Alkalies\ Extracts, Ac,ds; for Thic�y olatde, V's­
ries, and I. read In all the prlocipal libraries and reading cons or Foul L'quids, etc. Vacuum rlllllPS ci the rooms of the world .. A hus�ness maJ? wantl\ something highest efficiency. FilterPresaPumps. Air, Gas 

To ForeilfD Subscl·i\lel'O.-Under the fa:cillties oj 
the Postal UUWn. tha E!ClIllN�IC AMERICAN W now senl 
by post direct frWIl New York, wU1> reltll�ty, to ",b­
aorlbel'llill GtGt"Br!tiun. IndJa; Austral18. and aU othei 
British clollmies; to France, Austrls,-Belglum, German" 
Itussla, autI all other European States ; Japan. JlrasH. 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
U. gol:!, for SCIENTIFIC AMERICAN, one year; $9, gold' 
for hoth SCIENTIFIC AMERICAN ani SUPPLEMENT for 
o',e year. This includes 'pnstlll(e, which we pay; Remit 

A pamphlet sent free of charge, on app1ication. con .. taining full information about Patents and how to pro· cure them; directions concerning Labels, Copyrights. DeSigns, Patents, Appeals, RIlissues, Iufringements, All­elgnment.. Rejected Cases, Hints on the Sale of Po­
tente, ero. 

We also send, .fre<J oj charve. a Synops,s of l!'oreign fa. tent LaWs, showing the C(l!lt and method of secunng patents in all the principal countries of the world. 
ltI1JNN ok CO., Solicitors of ·Pa'en'., 

• . 361 Broadway, New York. 
BBANCH OFFICES.-No. 622 and 624. F Street, l'a­oltlfBullding, neat' 7th Street, Washington, D. C. 

:.:':r�h":li!O::'t�'�i:g,tl�'tt":."e-¥ti�nh� Ihr:t�(h��w:e and Acid Blowers. Air Oompre&llors. Etc. 
advertises In the SCIENTIFIC AMERICAN. And do not BUILT BY GUILD & GABBISON. Brooklyn, N. Y. let the advertising RIlent intluence you to suhstitute 
:���t?��': I�P�; ��b����g����I!I;LC����IJ:c�deWl�ei� for your Interest to advertise. .. Tbls ls frequently done, ���;'bt'l.����":�;� ,,::;:,t,J';,��:'i��.!rI�� ed on the SCIENTIFIC AMEl\ICAN. I"or rates see top of fir.t column of this page, or ad­
dresa MUNN ... CO ..... bUs .... r&, 

381 '11"' •• "'&7, Ntl"'.'¥ol'k. 

HOW TO GRAF!l'-A VALUABLE PA-
\lroostalor express money order,or draft to order ot . MUNN & CO.,361 Broadway New York, per,. j!ivlng complete IIlrections for making various ' 

kinds of grafts In Mit trees.-Cleft .. rafting, sUp grat;ting, bear:s mouth lfl'aftlng. wired· """ftlDl', side PRINft'lI-"I'G I-"I' ...... S grafting, WhIP """UIIlI{, saddle grafting tongue 

J ";a; "'. "'. � • �lng. �it �Rftlng..l _crown '8'aftlllg. Griitt�. THE "Scientific American" i8printe
.
d with CHAS ft��fUCAN 8��pi\:':i��··NO.o�::.e� �_�: ENEU JOHNSON &7 CO. 'S INK. Tenth and Lo� 

To be.ha4 at th1a oSee aad trOlll.ail newsdeN's. . bud StI! .. l'hiJa., and 47 Rose St., opp, Duane St., Ni)'. 
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