
no 

Inside l»n�e. each in serti on w _ _  ".:i cents a lille. 
Ilack Vagt', ench insertion - - - $1.00 R line. 

'-eitutific �mtri'Ju. 

PIPE COVER INGS 
Made entirely of A"BESTOS. 
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\\ URK, for the manufacture of which we have un ... 
equalled facilities. }-Ienry Disston & Sons, Incorporated, 
JObbm� Department. Jj'runt & J .. aurel Sts., Phila .. Pa. 

The above are charges per agate hne -about eight 
words per line. 'J.1his notice shows the width of the line, 
and is set in agate type. Engravings may head adver. 
t i sement8 at the same rate per agate line. by measure· 
ment, as the letter press. Advertisements mU8t be 
l'eceived at publication office as early as Thursnay morn· 
ing to appear in next issue. 
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DOUBLE END SCREW-DRIVER BIT 
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wood from Chalcedony Park, Arizona. 

These Bits fit any Bit Brace, and have Screw .. Drivers 
on each end to dr'ive large or small screws. The points 
are ground flat, so hS not to jump out of the slot. l .. engt.h. 
five inches. Steel and temper as good aM the best SkIll 
cun make t hem. Sent by matI, postpaid,on. l'eCeipt.of 
nine two cent �tamps. Hardware dealers WIll furnlRh 
them at same price. 

1\d1J.1ers Fa11s CO., 
No. 93 Reade !o!lreel, St., New YOl'k. 

L. W. Pond Machine Co 
Manufacturers of 

Iron Working Machinery. 
Improved IRON PLANERS a 

�)JPcialty. Feed 
patented Feb.�, 
}.�;. Heversing 
HJotiOll, patent'd 
�ov. 2, 1880. 
142 UN ION ST .. \Vo I'cestel', 

lliass. L. W. POND, 
Supt. 

Hulls,19 to 40 ft. Strongest and best obtainable model •. 
StalIonnl'Y Rnd Marine Eng ines Rnd B oilers. 
Petroleum J:fuel. Simple, Safe, Compact, Durable, Cheap. 

--' 0 '--
!tow and Sail Boa ts. P�ddling and Sailing Canoes. 

THE MODERN ICE YACHT. - BY 
Geo, W. Polk. A new and valuable paper. contalning 

I full practIcal directicns and specifications for the con­
strllction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en· 
gravings drawn to scale, showing the form, position. I and arrangement of all the parts. Contained in S{'lEN-
TIFIC il-MERICAN HUPPLEMENT. No. 6�4. Price 10 . 
ceuts. To be ha.<l. at this 0lllce and of all '!ewsdealers. I 

Mention thIs paper. 
�-.-.. --- .------

Steam! Steam! 
We build Automatic Engines from 2 to 200 H. P., 

equal to any thing in market. 

A I.arge Lot of 2, 3 and 4·H. Engines 
With or without boilers,lo-w for cash. 

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

ICE-BOATS - THEIR CONSTHUCTION 
a�d m.anag�ment. With working draWings, df'tails. and 
����c;i���OI�. f
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gga�! used on the Hudson river In winter. By H. A. Horsfall. 1I1..E. Contained in SCIENTIF IC AMEllICAN SUPPLE. 

MENT, 1. The same number also contains the rUles and regulat.ions for the formation of ice-boat clubs. the sail. Ing and management of ice-boats. Price 10 cents. 

ICE-HOUSE AND REFRIGERATOR. 
Directions and IliII\enalons for construction, with one 
lIlustration of ,100hlo.house· tor preserving frnlt from 
season to season. 1'l>e air ifj kept· dry and pure tbrough. 
out the year at a temperature of from &' to 36'. Con­
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 1 16. 
Price 10 cents. To be bad at this Office and of all new .. 
Piers. 

Nature's incomparable handiwork in colorings, polished 
• with mirror finish. Send for CIrcular and Price List. 

�-S�BD'ES�O'S'R Drake Company, Drake Block, St. Paul, Minn. 

L!�e�c�g�:�����· TH� AM�RI�AN nu T�L�PH�N� ��. 
Fire Proof Paints, Cements, Etc. 95 MILK ST BOSTON MASS Samples and Descriptive Price Lists Free. . , . 

H. W. JOHNS MPG CO., 87 MAIDEN LANE, N. Y. 

VELOCITY OF ICE BOATS. ACOLLEO 
tion of interesting letters to the editor of the SCIENT IFIC 
AMERICAN on the question of the speed of ice boats, de, 
monstratlng how and why It is that these craft Bail 
faster tban the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in SCIENTI FrC 
AMERICAN SUPPLEMENT, No. �14. Price 10 cellts. To 
lie had at this Office and from all neWSdealers. 

H. W. JOHNS' 
LIQUID COACH BLACK 

PREPARED READV FOR U8E. 
One coat will make your carriage, wagon 

or sleigh look like new. Dries with a gloss. 
Varnishing not necessary. One dollar can, 
aufficient for painting an ordinary wagon. 

H. W. JOHNS M'F'G COMPANY, 
SOLE MANUf' ACTURER8 Of' 

H. W. Johns' Liquia Paints. Colors in Oil, Varnishes, 
Asbestos Roofing,Steam-Pipe & Boiler Coverings, &0. 

87 MAIDEN LANE, NEW YORK. 
CHICAGO. PHILADELPHIA. LONDON. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfteld. With directions fnr construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP­
PLEMENT, 1i9. Price �O cents. To be had at this office 
IIlld of all newsdealers. 

, .::-, -/'-:TIGHT&SLAGKBARRELMACHi�'c" 
��. I cJ A SPECIALTY\,'-- Ill',,! 

� ==� JOHN GREENWOOD &CO ROCH ESTER N Y 

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 
forllls 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 i ts licensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and li able to suit tht'refor. 

OF THE 

Jeitutifit �mtricau 
FOR lSSS. 

The M05t Popnlar Seleutifie Paper in the \f orld. 
Only $3.00 a Yeal', inch .. li" ... Postag". Weekly. �2 NUlnb('rl!l n Year. 

Thi" widely c;"cuhued and splendidly Illustrated 
paper is publisted weekly. Every number contains six. 
teen pages of useful mfmmation and a large number of 
original engravings of new inventions Hnd discoveries, 
representing- Engineering Works, Steam l\luchinery 
New invention!i, Novelties in Mechanics, Manufnctures, 
Chemistry.l!:lectricity Telegraphy. Photography, Archi­
tPcture, A griculture, Horticulture, Natural History. etc. 
All Classes or lIeader. find in tbe SCIENTIFIC 

AlIEUICAl"r R_Vopular Te.'l'Ume of the best scientific in­
formation of the day; and it is the aim of the puhlishers 
to i)reB�nt it tb:l!ftri ittractive form. avoiding as much a� 
posMible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It Is promotive of' knowledge and progress in 
every community where it circulates. 

Wallen's Patent, 
Tenus of SubsCI'illti on.-One copy of the SCIEN­

TIFIC A:\lERICAN will be sent for one year-52 numbers­
postage prepaia. to any subscriber in the United States 
or Canada, on receipt. of three dollul·1!t bY the pub· 
Ushers; six months, $1.50; three months, $1.00. 

-------�--�-----.�----

STEAM HEATING �.�!��lfl;;�.�B;M.:� 
ings of any size or description in any Inut of the coun� 
try. fitted in a flrst�class manner for heating by Live 
�teRm -l (Jw pressure circulation or in connectIOn with 
return lrap-Exhn ul'lt �u�nln, 01' Hot Water. 

RROOIlU:l,], & "'ANK,.., YORK, l'A. 
-�--

FIRE-BRICK.-BY R. A. COOK, A.M, 
An interesting description of the mining of tire clay and 
the manufacture of fire brick at M t. Savhge, Marvland 
where is lOCated one of the larll'est establishments in 
��,� E������Y A�
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10 cents. To be had at this Office and from all new�­
dealers. 

This thermometer gives 
a permanent and continu. 
OUFI record in ink of the , 
temperature. ']'he chart I 
indicating hours of the day 
and day� of the week gives 
the degrees of temlJPfllture 
from 2(le below zero to 110" 
above. All inst ruments 
:�� �;����t:!i �J�st��� 
cord iR easily read and ab­
solu tely correct. Sold by 
the leading instrument 
dealers and hp t ic i a n s  
throughout the United 
States Rnd f�aflada. and by 

Tbe DR.<\.PEK 
lIIANUFAtT(;BING CO. 
Owners llf the L'"nited States and foreign patents, 

152 Front, Street, �ew York 
OOVllriQlited. 

P HTHISIS.�A PAPEB. BY DR. H. C. 
Wood, dm.;cribing in detail the new treatment of con­
sumption by sulphllreted hydrogen. Contained in SCI. 
ENTIFIC AMEn. lO A N SUPPL.K'I RXT. No. &l!'4. Price 10 
cents. To be had at this office and from all newsdeal. 
er�. 

PATENTS. 
MESSRS. MUNN & CO .. in connection with the puNi· 

cat!on of the SCIE NTIFIC AMERICAN. continue to ex· 
amine improvements. and to act as SoliCitors of Patents 
for Inventors. 

In this line ot bus1ness they have had !O'rty-Ofu years' experience, and noW have 'Unequaled !acil.iUes for the. 
preparatIOn of Patent Drawing8, Spe-citlcatioI!s, and the 
prosecution of App1ications for Patents in the United 
States, Canada, and Foreign Countrie8, .\le ssrs Munn & 
Co. alsoltttend to the preparation of Caveats-. Copyrights 
t'or Books. I .. abels, Reissue�. A sSignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 
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cure them i directions concerning Labels, Copyrights, 
�:����t�.

at
ti�r:ct!8P�!�8�s�flffi�U:80�

n
i��

g
��:

n
��

, �;; 
tents. etc. 

We also send, .Ire� of charge. a SynopsIs of �'oreign Pa. 
tent Laws, showing the COAt and method of securing 
patents in all the principal countries of the world. 

DUNN & CO., SollcUon ot PatenU, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa.­
cillc Building. near 7th Street, WashingtOn. D. C. 

Sample by mail, �O cents. 
& BERKELE COMPANY, Sole A1:ents, 

2002, 77 Chambers Street. New York. 

1iA PATENT 
� '  JACKET KETTLES, 

. 

Plain o rPorcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

614 and f>1'Wit�R.;e�Rr.I}.:;I�.?elpbia. Pa. 

GOVERNMENT BR�EDINGFARM FOR 
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g�';e�: 
ing farm for borses maintained and contro,led by the 
gover!l,nent, and discussing the economic features of 
the scheme. Contained in Scn:xTU'l{' AMERTCAN SI..Tp. 
PLE"I""�', No. 6116. Price 10 cents. To be bad at tbis 
office and from all newsdealers. 

OTTO lAS ENGIN 
Over 2:>,000 �old. 

Ilorizontal ..... Otto . ... Gas Enginet'!. 
Vertical ....... , .. Otto . ... Gas Engines. 
Twin Cylin�t .. Otto .. . . Gas Engines. 
C b' d Ott 1 Gas Engines om me ..... .. 0 .. and Pump�. 
Combined ....... OLto .. {��J�:�r::gR 

OTTO GAS ENGINE WORKS, 
()Hl()AGO, PHiLADELPHIA. 
New 'l[ork AlI'eucy, 

IS Ve�ey Street. 
DRY AIR REFRIGERATING �IACHINE. 
Descrlvtiou of Hall's Improved horizontal dry air refrlg. erator, designed to deli ver about 10.000 cubic feet of 
cold air per bour, when r nning at a speed of 100 revolu-
�h��
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���:. shOwing plan and side elevation of the apparatus. and 

diagrams illustrative of its performance. Contained in 
SCIENTIFIC AMERICAN SUPPI,lI.:MENT, No. 2SS. Price 
]0 cent.. fa be had'" this office and from aU news­
ilealer8. 

ALL - E:.. CASTINGS FR.2M SPECIAL RNS 
o O-EVlIN Y. CO J flN[ TINNING JAPAN p,.;�T �, , 

� '.'CC=C==-EABL AND FIWRAY IRON ALoO STEEL 

p\') IJI; "  fiNISHING NI!\/!.; A �,-f 
� rHOM LEHIGH/WE &AMERICAN5T PHHA • __ �.o � 

USEFUL BOOKS. 
Manufacturers, Agriculturists, Chemists, Engineers. Me .. 

chanics, Builders , men of leisure, and profeRsional 
men, of all classes, need �ood books in the line of 
their respective callings. Our post office department 
permit.s the transmission of books. through the maill!l 
at very small cost. A compreti�'nsive catalogue of 
useful books by different authors. on more than ftfty 
different subjects, has recently been published for 
free circulation at, the office of this paper. Subjects 
classified 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. 

W�LL� Bn�TH�n� � ��., 
GREENFIELD, MASS. 

Manufacturers of Screw Cutting Machinery 
and 'l'ools, �'ine Taps, Adjustable Dies).. Bolt 
Cutter. and Nut Tappers. New Little ltiant 
Screw Plates, &c., &c., &c. 

A new article 1n Belting which 
1s made of small Leather I.inks 
joined together with steel bolts, 
'I.'hey have been remarkAbly suc­
cessful for hard working machin­
ery and belts run half crossed. 

:For prices and particulars write 
to CHAS. A. SCHIEREN & CO., 
���'Ph*t��'H6N�e':i��f�L��jo�\�� 

TELESCOPIC OBJECTIVES AND lI'lIR-
ro... TheIr preparation and te8tln".-By H. Urubo, F. 
R. S. An interesting deRcription of the processes now 
employed in the construction of telescopiC objectives. 
prefaced with a short hifoltory of the manufacture of 
�lass. Contained in SCO;::";TIPIC AMERICA N 8UPPL�­
MJ<iSTS. Nos. !j4�and 549. Price.lOcelJtR each. To be 
obtained at this office dl' from any newRdealer. 

ASK YOUR STATIONER FOR THE' 
dDHANN FABER LEAD PENCilS 

THE BEST NOW MADE 

HISTORY OF THE ELECTRICAL ART 
in tbe U. 8. Patent Office.-By C. J. Kintner. An Inter­
e�ting bistory of the growth of electrical. science in this 
country} and notices of some of the .more important 
models In possession of the Patent Office. Contained in 
SCIE�TIFJC AMERICAN SUPPLRMENT No. �44. Price 
10 cents. To be had at this office and from all news­
dealers. 

Shaftl'ng and Gearl'ng Textile Machinery, I T�CJ�n'l'Wfod���' 
, EL.EVATORS, ETC. Philadelphia, Pa. 

© 1888 SCIENTIFIC AMERICAN, INC. 

Club&.--One .txtra cop�r of the SCIICNTIFIC AMERI­

CAN wil be supplied gratisjorevery club oj jive subscribers 
at $3.00 each; additional copies at same proportionate 
rate. 

Tbe safest way to remit is by Postal Order. Draft, or 
Express Money Order. Mont�y 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, drattst etc., pay .. 
able to 

:t:va:UNN &; CO .• 

361 Broadway, New York. 
TEl:E 

Scientific American Supplement. 
This .� a separ�te and dis;tinct publlcnUon from 

TalC SCIENTIFIO AMKRICAN. liut is unUoI'm therewitb 
m size, every number containing sixteen lar�e pages:. 
THE S('IICNTIFIC A1\IER1C.AN 8UPPLI�MltNT is publiShed 
weekly, and includei! a very wide range of contents. It 
presents the mo�t recent papers by eminent writers in 
all rhe prin Jipal departments of Science and the 
Useful Arts, embraCing .Biology. Geclogy, Mineralogy 
Natural History Geography, Archreology. Astronomy, 
Cbelllistry, ElectriCity, Light. Heat, ;'\1 echanical Engi. 
neering, �team and Railway Engineering, �1ining� 
Shiv Building. Marine Engineering, Photography, 
· ... ecbnology, Manufacturing. Industries, Sar.itary Rn­
gineering, Ag riculture. HorttetIlture, DOmf.a.tllT Econo. 
my, Biography. Medicine, etc. A vast amuunt of fresh 
and valuable information pertaining to tllese and allied 
subjects is given, the whole profusely illn8trated witb 
engravings. 

The ntost impot'tant Ew.JifU'erlng Works,1\-I ecbanisms, 
and ..Manufactures at home and abros.d a.re represe-lted 
and described in tbe SrrpPLEMF.�T. 

Price for the 8UPl'LEMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFW A1I1-
EH.ICAN and one copy of the 8UPPLEMlliNT. botb mailed 
for on.e year for $7.00. Address and remit by postal 
order. express money order, or check. 

illUNN & Co •• 361 Broadway, N. Y .. 
Publisbers SCIENTI FIO AMEUlCAN. 

To ",'ol'ei2'l1 !!'nhscl'ibel'IiI.-lJnder the facilities of 
the Postal UnLon,the SCI EXTIFIC AMICRICAN Is now sent 
by post direct from New York, with regularity, to sub·· 
scnbers 1D Great Britain. India. Australia. and all other 
BritISh colonies; to France, Austria, Belgium, Germany .. 
Kussia.anl! all ott1er European Statesj Japan. Brazil, and 
all States of Central anll South Amertca. Term8, when 
sent to foreign countries, Canade ana Mexico, excepted .. 
$4, gol:1, for SClE�TIFIC AMERICAN, one year ; $9, gold 
for ilotb SCIENTIFIC AMERICAN ani SUPPLEMENT for' 
O'le year_ This includes posta£e, which we pay. Remit 
tit' nos tal or express money order. or draft to order of 

MONN & CO.,361 Broadway, New York,. 

PRINTING INKS. 
THE "Scientific American" is printed with CHA&. ENEU JOHNSON & CO.'S TNK. Tenth and Lom­bard Sts .. Phil"., and 47 Rose St., opp, DIlllne St .• N. Y. 
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