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Inside Page. each insertion . - - , � cents a line. 
lIack Palre each in"ertlon • - - 81.00 a line. 
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and Is set in agate type. Engravings may head advertisements at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at publication office 1\8 early as Thursc1ay morn .. ing to appear In next Issue. 
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IMPORTANT TO usres OF·VALVES. 
OWi� to the w£ularlty the JENKINS BROS. V ALVES have attained; the market has been 
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b
il'���m�0��,;t·de!!�C;1��r';;itations referred to Is (nB'ldkient �penmq for Inlet IJ/ steam M 

Fluid, the1'elnJ chukiWJ tluJ flOW. Purcha.ers of Valves should lie careful to know that they lire of 
capacity sulfed to size of pipe to which the Valves are to be attached. All Valves manufactured by 

Jenkin. Bro •• are Warranted FoIl Opening. 

JENKINS BROS., '7) JohD Street, N. ¥. lOS Mllkskeet, Do,to»; 13 So. Fourth Street,Phlla: 64 Dearbom St., Chicago. 

TH� AM�nI�AI ��LL T�L�PH�I� ��. 
95 MILK ST. BOSTON, MASS. 

This Company owns tbe Letters Patent· 
granted to Alexander Graham Bell,. March 
7th, 1876, No. 174,465, and January 30th, 
1877; No. 186,787. 

The transmission of Speech b y  all known 
fo�s of Electric Speaking Telepqones 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 consequencell 
thereof, and liable to suit therefor. 
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THE COPYING PAD.-HOW TO MAKE 
and how to UMej with an engraving. PracticaldirectioDs 
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letter to the paS; how to take 011' copies of the letter. Contained in SCIENTIFIC AMERICAN Suppr�EMENT, NO. 43!0!. Price 10 cent.. For �ale at this office and by all 
newsdealers in all �'of the' country. 

UNEQUALED 
For House, Barn and 
and all out.buildings. 

Anyhody Con Put It 0 •• 
PRICE LOW. 

Write for Sample and Book. 143 Dnane !>t •. N. Y. Vit,.. 
INDIANA PAINT Ie. ROOFINC CO. 

THE IRON AND COAL DISTRICTS 
����I'Wo':i-;;t&ett;,.��:�n.f�r� ��:'S��t��°l%':f. tal ned In SOIENTIFIC AMERIOAN SUPPLEME>;T. No. lillO. PrIce 10 cents. To be hadaflthls office and from all newsd ealers. 

POINTERS for IJsers of Steam Pumps. 
Van Dnzen's Patent Steam Pomp � HotorCold. I Is Can Pnmp Sandy or Imp!,re 5 EftIclent Water or LiqUIds . 

w!�:����� ��ugr:se����� 
assume no risks. as we guarantee every 
Pump. Above comparison with Jet Pumps. Ejectors, etc., made of IroD. 
P..t��<IJ.� �Jlt�u

o
�::�i� �= Sizes. Prices from f7 to '�5. Caoaclties from 100 to 

:aJ.OOO gallons per hour. State for what purpose wanted and send �l�r1i�li�l � �J'�: Cincinnati. O. 

FIRE A.lQ) WATEB-l'Bom' BuILDING J'zLT. 1'nui:-.PnOOF PAINTII. STEAK PAOlUNGS, BOILl<R 
Co�NG� ETO. � 

Samples and delcriptivePrlce List free by mail. 
E. W. 'OHNSK'!"G CO., 87KAIDENLANE, N. Y. 

BIT· Sqnare, Oval. or Round Smooth Hole" , 14�or carpenter, cabinet, and pattern work. 
• � In. 5Oc., .et $4.00, mailed free. Bridgeport 

Gun Implement Co.,17 Malden \-ane, N. Y. 

PATENTS. 
MESSRS. MUNN & CO .. in connection with the publl

cat!on of the SCIENTIFIC AMERICAN, continue to ex
amine improvements. and to act as SoliCitors uf Patents 
for Inventors. 
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preparation of Patent Dra.in�8. Speciflcations. and the; 
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Co. also attend to tbe preparation of Caveats. Copyrights 
for Books, I.bels, Reissues. Assillnments. and Reports 
on Infrinllements of Patents. All business intrusted to them is done with speCial care and promptness, on very 
reuonable terms. 

A r.,a:'&let sent free of charge, on appllcatim. con-
�::. nrhe�

l
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c"o��':.�nr::''t:b:�� gg;�Yg 'i:'�: DeSigns, Patents; Appeals. Rnissues. Infringements, As

Signments, Rejected Cases, JIlnts on the Sale of pa. tenta. etc. 
We also send . .fret of chaf1lll. a SynopsIs of Foreign Pa· 

tent Laws, showing the coot and method of securlnA' 
patent. In all the principal countries of the world. 

• 'JNN &: CO., Solicitor. of Paten'., 
361 Broadway. New York. 

BRANCH OIl'FICES.-No. 622 and 624 F Street, Pa
clac Bnlldlng, near 7th Street, WashinatoD, D. C. 

�. :i ...... � ..... 'A = _v . ... 
::IE ZU� • 11i114!j �i; � 11111]].llinRi 1�1]f,]CIll .. 
IICIC z � � .......... Q........... _Q. ..... '1� .... ...... tc ��,.; THE SCIENTIFIC AMERICAN ARCHI
CI ....... � TECTS' AND HUILD. ERS' EDI�ION is issued 
Q.. =� . 

... .= � monthly. $2.50 a year. Single copies, 25 
""" :::! :; � I cents. Forty large quarto pages, equal 
Z :E � E:: to about two hundred ordinary book �. Q � j;j pages; forming, practically, a large and 

'z � � splendid Magazine of Architecture, 

� � richly adorned with elegant plates in colors. iii!: = and with fine engravings ; illustrating 

Chandler 8; Farquhar, 
177 Washington St., 

BOSTON. 

Agents for Fay's" Yankee" CALIPERS 
AND 

the most interesting examples of modern 
Architectural Construction and allied 
subjects. 

Sena 1M 0WcuIaf'S ana EBUmatu. Barnes' Foot Power Machinery, 
AND DEALERS IN 

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, Costll, Bills of Estimate, 
and Sheets of Details. 

NEWA&K FILTElUNG ClO., NEW!&K, 
TRIBUNE BUILDING, NEW YORK. 

lIJaelllnlsts' Supplies of Every Kind. 
Send two stamps for Illus. catalogue. 

HOUSEHEA'TING 
y . _�':m.A.:M:. TBlUJlPHANT SUCCESS I I 

THE Of CORTON" BOILER. 
Tubular, Sectional, Self-Feeding. New circulars. 

GORTON & LlDGERWOOD CO.,96 Liberty St., N. Y. 

GAS ENG;Q\TES. 
Best In prlnmple. workmanship, and materials.' '., .. .. ' 
An unequaled small Motor adapted to all uses. 
When the mdor Is not at work, the expense of running It ceases. . 
Simple, Sue, Economical, Dllrable. No extra In8Brance. 
FOur sizes: 1 H. P., � H; P .. l man power, and Dental Engine. 
These Engines are eSPllclally suited for Gasoline Gas for country nse. prSena 1M IUmtratl'A uaUllogue. 

ECONOMIC GAS ENGINE COIlPANY, 

SUPPLIES FROM 
HYDRANT PRESSURE 
j���l!::61�8tro:W:f ::'°i�
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Church Organs, running 
Printing Presses, S/l'W1m.IJ 
¥�� L ':th���:�fl 
Saws, �rIndstone8, ColI'ee 
Mills, Sausage Machines. 
Fe ed C u t t e r s ,  E/.edIrf<: Llghis, Elevators, etc. It needs little room, no lIr1ng up, fnel. ashes, repairs. en
gtne�r, explosion, or dela)'

! no extra. insurance. no coa 
���pac�� st':.�;�
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84:1>:JiJYST. Dr_Y. 

-WIRE ROPE 
8ure has 4-horse power. and 
capacity up to l()'horse 

power. Prices from '15 to $800. Send for circular to 
THE BACKUS WATER MOTOR CO .. Newark, N. J. 

Mention this paper. 

PHOTOGRAPHIC OUTFITS��!..!�r:�;'::, 
• iCf'08�c!peIJ. !telescop��Spectacl� Ba'l'Ometer8, ThMmom
titer. w. H. W ALIUi!lLEY ao vO.puccessors to R. ,J. Beck.Phllada. Illus. PrIce List fl't'9 to any address. 

THE. TEST OF THE ROADS 
, FOR TEN YEARS, 

By the majority of American riders 
of first-crass machines, proves the 

C
OLUMBIA 
BICYCLE & TBIC¥cr,KS 

SUPERIOR TO ALL OTHERS. 
lllustrated catalogue sent free. POPE MFG. CO., Boston, New York,Cblcago,Hartford: 

BA R R E L IMACHINERY. 
. Eo A; B. BOLMES, 

. :: , BUFFALO,N. Y. 

� New Catalogue of Valuable Papers 
contained in SCIENTIFIC AMIili<IOANBUPPLEMENT, Bent tree of chMl/fl to any address . 

MUNN .. CO .. 361 Broadway,N Y . :. :i . 
RUB B E R BEL TIN C, PAC KI N 0, 

Olde,,' and Lar .. "", Mannf'actnrer" In the United States • .  
HoeE. 

VULlJANIZED BUDDE. FABBIlJS 
For Mechanical Pnrpo.e •• 

A1.r Brake �oae 
A Specialty. 

RUBBER MATS, 
RUBBER MATTINC 

AND ,STAIR TREADS • 

1#11 1"t�T ,f .., 
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NEW YORK BELTING & PACKING CO., U; PARK ROW, N. Y. 
JOHN H. CIlEEVER, Treas.. Branches: 167 Lake St., Chicago; 3a! �e.tnut St., Phil&. 52 ihunmer St., Boston. J; D. CHlilEVER, Dep'y Treas. . 

© 1887 SCIENTIFIC AMERICAN, INC. 

Architects, Builders, and OWners will 
find this work valuable in furnishing 
fresh and useful suggestions. All who 
con template building or improving homes 
or erecting structures of any kind, have 
before them in this work an almost end-
1688 series of the latest and best examples from 
which to make selelltions, thus slloving-
time and money. 

. 

• Many other subjects, including Sewer
age, Piping, Lighting, Warming, Venti
lating, Decorating, Laying Out of 
Grounds, etc., are illustrated. An ex· 
tensive Compendium of Manufacturers' 
Anuouncements 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, etc. 

The fullness, richness, cheapness, and 
convenience of this work have won for it 
the Largest Circulation of any Archi
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, 
Churches, Schools, Stores, Dwellings, 
Carriage Houses, Bltrns, etc. In this 
work they are assisted by able aud ex
perienced architects. 

Those who contemplate building; or 
who wish to alter, improve, extend, or 
add to existing buildings, whether wings, 
porcties, bay window� 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. 
THE .. Scientific American" is printed with CRAS. ENEU JOHNSON & CO. 'S INK. Tenth and Lom.. 
l)ard Sts., Phlla., and 47 Rose St., opp, Dnane St.. N. y� 
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