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JUl!tide IJnue• each insertion - - - ".:> cents a line. 
Hnck I·age, each inse."l ion OIl _ _  81.00 a line. 

The above are charg'es per agate hoe-about eil{ht 
words per line. '1 'his notice shows the width of the line, 
and is set in agate type. Engravings may head adver­
tisements at tlie same rate per agate line, by measure­
ment, as the letter press. Advertisements must be 
received at publication office ItS early as Thursday morn­
ing to appear in next issue. 

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,lo_ Cor cash. 

B. W. PAYNE &, SONS, 
Box 15, El:rni:ra. N. YO. 

1��QJ>Q. 
-ial]iiWJYjW� 
Address: The American Writing 

Machine Co., Hartford, Conn.; 
New York Office, 231 Broadway. 

THE COPYING P AD.-HOW TO MAKE 
:Llld how to usei withan engraving. Practical directions 
��� t�c lb�E:
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letter to the pa'l1 i how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. �3S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

USEFUL BOOKS. 
:\Ianufacturers, Agriculturists, Chemists, Engineers. Me­

chanics, Builders, men of leisure, and professional 
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 fifty 
different subjects, has just been published for free 
circulation at the office of this paper. Subject,s clas­
Rifted 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 IIroadway, New York. 

WITIiERBY, RUGG & RICHARDSON. Mannfactnrers 
of Patent Wood Working :\1achinery of every· descrip­
tion. F'acUities unsurpassed. Shop formerly occupied 
bv R, Ball & 1'0., Worcester. Ma... Send for Catalogne. 

NOTltE to Users of Steam Pumps. 
We have received following letter in 

regard to one of our No.5" L" ($16) 
�i":::W���.:'i\'."a�

I
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g�M��Ch pipe 

'I V AN D�����N£Et���ti:C��n;tti���: 
.. Money could not buy the Jet of us 

I 
unless another could be had. 1 would 
not give your No.5 H L " for a $700 pump. 
equal distance to raise. . 
.. N. A. Litchfield, Supt. Mich. Slate Co." 

We make Ten Sizes of these Pumps. Prices $7 to $75. 
Capacities 1 00  to 20,000 gallons 

&
er hour. State for what 

purpose w�nle3'fi'�r�1l� �i�?I�HI������f;�·�. 

Mention this paper. 

PATENTS. 
MESSRS. MUNN & CO., in connection with the publi· 

cation of the SCIENTIFIC AMERICAN. continue to ex­
smine improvements. and to act as Solicitors uf Patents 
for Inventors. 
.,,���:
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prepn.rRtlOn of Patent Drawing-s, Specifications, and the 
�f�r������a£!. !g81��r
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on Infrinlr!ements of PR.tents. All business intrusted to 
them is done with flpecial care and promptness, on very 
reasonable terms 
tatnrn
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CUre them: directions concerning- Labels, Copyrights, 
DeSigns, Patents, Appeals. Rnissues. Infringements, AB· 
si/mments, Rejected Cases. Hints on the Sale of Pa· tents, etc. 

We also send, .free of charg'. a SynopsIs of �'oreign Pa· 
tent Laws, showing the CORt and method of securin� 
patents in all the principal countries of the world. 

D¥JNN '" CO., SollclCor. of Palenl., 
361 Broadway, New York. 

�titutifit �tutritltu. 

OTTO 
Over 20,000 Sold. 

Horizontal, •••. . . . .  Otto ....... Gas Engines. 
Vertical. ........... Otto ....... Gas Engines. 
Twin Cylinder •. . . .  Otto ....... Gas Engines. 
Combined .•••... . . .  Otto ....... Gas Engines and Pumps. 
Combined ..•••.•... Otto •.•.... Gas Engines and Dynamos. 

OTTO GAS ENGINE WORKS, 
CHICAGO. 

EPPS , S 
CRATEFUL-COMFORTINC. 

COC 'OA 

SUPPLIES FHOM 
HYDRANT PRESSURE 
the cheapest power knowD, 
Invaluable for blo wi n g  
Ch urcb Organs. running 
Printing Presses, Sewing 

¥:;�� L � t h I,;�,:"e�:�II 
Saws, �rindstones. Coffee 
Mills, Hausage Machines, 
Fe ed  Cu t t e r s ,  EUlctric LIghts. Elevators, etc. It 
needs little room, no tiring 
up, fuel. asbes, repairs, en-
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sure has 4-horse power. and 
capacity up to 10-horse 

power. Prices frum $15 to $800. "end for circular to 
THE BACKUS WATER MOTOrt CO., Newark, N. J. 

and most RELI­
for swift running. 
A. Schieren .\ to. 

Ferry St. New York. 
416 Arch St., Phila. 

86 Federal St., Boston. 

For BOILERS and STEAM PIPES 
Ueduce8 (Jon.etl8Btlon of Steam. 

FOR GAS AND 'W" A'.I'ER PIPES. 
The BM�N���8!:d�cl�:!�?e���I�:;.ZII�fhe WorJd 

Send forUlatrated deacrJ.ptlve Clreular, and name this paper. 
143 Worth Street, New York. 78 and 80 Lake Street, Chicago. 

~ 
PATENT 

-
PI�n�r���a! Li���eTte�� � lb. 
pressure. Send for Lists. 

HAND, BURR & CO., 
614 and 616 Market l-lt., Philadelphia. Pa. 

The Ori[inal Unvnlcanized, Packin[ 
GALLED THE STANDARD-AS it Is the Packing bywhlch 

all others are compared. A<>eept _.pael<lI!g .... JENKINS PACKING unless stamped 'With our" Trade Mark." 

NATURE'S PROCESSES 
Purifying 160,000,000 Gal. 

lon� nally. 
Adopted by TWENTY dif­

ferent CITIES and Towns, and 
a THOUSAND or more MANU .. 
FACTU.H.ERR, etc., in the Unit .. 
ed States. Canada, West In­
dies and �outh America. HA" NEVER FAILED. 
Free from Legal Complica­

tions. 
Recommended by Engineer 

Corp�, U. S. W ar Department. 
and the Highest Authorities 
on Sanitation and Hydraulic 
Engineering. 

Iteslllt� f�unranteed. 
For VVrcula,s and Estimates 

Address 

COMPANY, 
TRIBUNE BUILDING. NEW YORK. 

, ." ( -1·�TIGHT&SLACY\BARR[LMACHINEDy '�� ,I -"n.:JASPE.CIALTYu..r I, 
::L::=:--_i --':::: JOHN GREENWOOD &:CO - ROCHESTER NY 

BARREL, KEG, 
Hogshead, 

AND 
ST A VE MACHINERY. 

Over 60 varieties manu· 
factured by 

Truss Boop Driving. E. " B. Holmes, 
BUFFALO, N. Y. 

ALCOHOL, SWEET POTATO. - AN 
account ot a new industry recently estsblished at the 
Azores-that of the distillation of alcohol from raw 
sweet potatoes. Contained in :SCII!;NTIFlC AMEltICAN 
SUPPLEMENT, No. :1"�. Price 10 cents. To be had at 
this oftlce and from all newsdealers. ,. 

GOLD MEDAL,l'ARIS, 1878. 
BAKER'S 

Broakfast COCOR. 
'Z.._all':i' Warranted absolutely pu .. e 

Coeoa, from which the exceas ot 
011 has been removed. It has tk .. e. 
timea the IJI,rength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and Is therefore far more economi­
cal, c08ting le88 than one Ceflt a 
cup. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for Invalids as 

.... OiJiolrli. well as for persons !n health. 
Sold br Grocers everrwhere. 

W. BAKER & CO., Dorchester, lass. 

BROS 106 Milk Street, Bo.ton. 
{1ft John Street, N. v. 

I 
18' So. Fourth St., PhlIs. 
54 Dear born St., Chicago. 

FIRE AND WATER'PRoOI!' BUILDING FELT, 
I'nur:-PnooF PAINTS, STEA.M PACKINGS, BoILER 

COVERINGS, ETO. 
SImples and deBcriptivePrice List free by mail. 

lI. W. SOllNS laI'F'G CO., S7la1AIDEN LANE, N. Y. 

CEO. W. MARBLE, Sole Manu· 
facturer of THE A4JME WRENtU. 

The best made, all steel, and warranted. 8 sizes. 
28 to 52 South Canal Street. Chicago. U. S. A 

STEIM PUMPS for Hot or Cold, Fresh or 
Salt Water; for Oils, N aph­

tha, Tar; for Cane JuiCe, Liquors. Syrups Scum; for Am­
monia, Alkalies, Extracts, Acids; for Thick; Volatile, Vis­
cous or Foul Liquid'!1.,etc. Vacuum Pumps of the 
highest efficiency. .I!'ilter Press Pumps. Air, Gas 
and Acid Blowers. Air Compressors. Etc. 
BUILT BY GUILD & GARRISON, Brooklyn, N. Y. 
TELESCOPIC OBJECTIVES AND MIR­
w.
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employed in the construction of telescopiC objectives, 
prefaced with a short history of the manufacture of 
glass. contained in SC[E:\TIFIO AMERICAN SUPPLI!:­
M "NTS, Nos. :14S and :149. Price.10 cents each. To be 
obtained at this office or from any newsdealer. 

[OCTOBER I, 1887-

THE AMERI�AN �Ett TEtEPH�NE ��. 
95 MfLK 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 
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 consequenceb 
thereof, and liable to suit thprefor. 

TUNNEL FOR FOOT PASSENGERS IN 
8tockholm.--Description of a difficult piece of tunneling, 
in which the freezing method was applied with success. 
With 7 figures. Contained in SCI�NTIFIC AMERICAN 
SUPPLE" �NT. No.1i4�. Price 10 cents. To be had at 
this ofilce and from all newsdealers. 

CLARK'S NOISELESS RUBBER WHEELS 
No mot"C Splintered Floors. 

Different Styles. Catalogue Free. 
GEO. P. CLARK, 

Windsor J.locks, Ct. 

ELECTRIC CONVEYORS .-DESCRIP-
tion of two ingenious systems for the electric carriage 
of small packages. Illustrated with 13 engravings. Con-
464. Price 10 cents. To be had at this office and from 
all newsdealers. 

OF THE· 
J dtutifit �mtritaU 

FOR ISS,.. 
The Most Popular Sclentlfie Paper in the World. 
Only $3.00 a l!lW��b"(��:i�'V;::.��nge. Weekly. 

This widely ch'cnlnled and splendidly Illustrated 
paper Is publisl�ed weekly. Every number contains six­
teen pages of useful information and a large number of 
original engraving'S of new inventions and discoveries, 
repreBenting Engineering Works, Steam l\lnchinery 
New InYentions, Novelties in Mechanics, Manufactures, 
Chemistry, �Iectricity Telegraphy, Photography, Archi­
tecture, Agriculture, Horticulture, Natural History. etc. 

All l:la.ses of Render. find in the SCIENTIFIC 
AMERICAN a popular resume of the best SCientific in· 
formation of tbe day;..and it Is the aim of the publishers 
to :present it in an attractive form. avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal a:lfords a constant supp]y of instructive 
reading. It is promotive of know]edge and progress in 
every community where it circulates. 

Tel'ms of SubsCl·lption.-Qne copy of the SCIEN. 
TIFIC AMERICAN will be sent for one year-52 numbers­
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of tluee dollm's by the pnb­
lishers i six months, $1.50; three months, $1.00. 

Clnb •• -Olle extra copy of the Scrr'''TIFIC AMERT· 
CAN will be supplied gratisforeverycluDoj Jive stlbscribers 
at $3.00 each i additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctJyaddressed, 
seldom goes astray. but is at the sender's risk. Ad .. 
dress all letters and make all orders, dra1:ts, etc., pay­
able to 

J'v.t"O'NN &; CO •• 

361 Broadway, New York. 

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

Tm: SCIENTIFIO AMERICAN, but Is uniform therewith 
in Size, every number containing sixteen lo.r�e pages. 
THE SClltNTIFIC AMERICAN SUPPLEMICNT Is published 
weekly, 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, Gedogy, Mineralogy. 
Natural History, Geo�raphy, Archreology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, Mechanical 'Engi­
neering, Steam and Railway Engineering, Mining. 
Ship BUilding, Marine Engineering, Photogmphy, 
Technology, Manufacturing IndustrIes, Sar ltary En. 
gineering, Agriculture, Horticulture, Dom£atic Econo­
my, Biography, MediCine, etc. A vast amuunt of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illuatrated with 
engravings. 

The m08t important En�ineering Works, Mechanisms, 
and Manufactures at home and abro&d are represented 
and described in the SUPPLEMENT. 

Price for the S[)PPJ,EMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFW AM­
EltICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7,00. Address and remit by postal 
order. express money order, or check, 

lUUNN & Co •• 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMEltICAN. 

'1'0 JtOl'eilrll SnbscI·ib6l· •• -Under the facilities ot. 
the Postal Union, the SCIENTIFIC AMERICAN Isnow sent 
by post direct from New York, with regularity, to sub­
scribers in Great Britain, India, Australia. and all other 
British colonies i to France, Austria, Belgium, Germany I 

Itussia, and all other European States; Japan. BrazU, 
Mextco, and aJl States of Central and South Amerlu. 
Terms, when sent to foreign countries, Canada excepted, 
$ 4 . gol:l, for SClEXTIFIC AMF.RICAK, one year i $9, gold 
for both SCIENTIFW AMeRICAN ani SrcPPLEMEN'l' for 
O'le year. This includes postage, which we pay. Remit 
\lVDostal or express money order. or draft to order of 

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

BRANCH OFFICEB.-No. 622 and 624 F Street. PII" Ollie B1IIldlng, near 7th Street, Washington, D. C. IPRINTING INKS. 
Shaftl·ng and Gearing Textile Machinery, I T���Wo-'!d�t��' TH���j��Il:&s�e&�O.:�inm��n'tl:t:n��! 

o 0' ELEVATORS, ETC. Philadelphia, Pa. ilard Sts., Phila., and 47 Rose St., opp, Duane St., N. Y. 
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