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Inside Palle. each in8e .. tlon � - - '11 cent8 a line. 
Back PllIre, each Inse .. tion - - - 81.00 a line. 

The above are charges per agate lIne-about eight 
words per line. This notice shows the width of the line, 
and is set in a�ate type. Engravings may heud adver
tisements at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at publication office as early 8S Thursday morn
ing to appear in next issue. 

Ititufifit J-mtritIU. 
E: _ VT_ JOE:N""S:J 

Asbestos Sectional Pipe Covering 

RID E C Y C L E S! A Non-Conducting Covering for Steam and Hot Water Pipes, Boilers, etc. 
VICTORS ARE BEST % 

BIcYCles, Tricycles, and Safeties, 
Send for free illustrated 

Catalogue. 

Overman Wheel Co., Dlakers, 
BOSTON. M ASS. 

THE KODAK CAMERA 
Make8 100 Infltantaneou8 

Pictures by simply pressing a 
button. Anybody can use it who 
can wind a watch. No focusing. 
No tripod. Rapid Rectilinear 

L e n  s . Photogra�s 
re0ri!�li 1� bj;�;:: 

n 

RE ADIl,Y ATTACHE D OR REMOVED BY ANY ONE. 

�. �. J<:>l::J.:o.&I :DI.I:a:o.'U.i:ao't'U.riD.5 C<:>:D:1pa:o.y, 
SOI.E M ANUFACTURERS OF 

H. W. John8' A8be8to8 Roofing, Building Fe1l8, FI .. e-P .. oof Paint8, Liqnid Paint8, etc. 

87 Maiden Lane, New York. CHICAGO. PHILADELPHIA. LONDON. 

ELECTRO MOTOR. SIMPLE, HOW TO 
:::��r d���a:d'���':;:;;���c��o:.' �Ie��s�\��� 
amateurs to make a motor which might be driven witn 
advantage by a current derived from a battery. and 
which. would have sufficient power to operate a foot 
lathe or any machine requirinlit not over one man power. 
With 11 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No.64.1. Price 10 cents. To be had at 
this oJlice and from all newsdealers. 

HIGH - GRADE ONLY. 
COLUMBIA 

SY�A���[ M�llt��lt \��� W��KS 
W B BURNS PROP' 

THE PHONOGRAPH.--A DETAILED 
description of the new and improved form of the pho-

�liap��\::3uf:t ��iJ1I��i"X�Eirjl� 8 s"Jg��: 
lIIENT, No. 632. Price 10 cents. '1'0 be !lad at tbis 
office and from all newsdealers. 

COMPTOMETER 
All AR ITMETHICAL 

• • • •  PROBLEMS 
Solved rapidly and accurately 
by u s  i n g the Complometer. 
S a v e s 40 per cent. of time. 
Entire relieflrom mental strain 
Adapted to all commercial and 
scientific computations. Send 
for circular. 

FELT & TARRANT MFG. CO., 52-56 Illinois St. Chicago 

THR EIFFEL TOWER.-AN EXCEL
i�'$er��c1in:as

o�p
t�:ed

Efoe\h�n�ut��':.��!-�'i::''::. 
and which ls to form a part of the French Exposition 
���;�!?��W;JHo���,p�� �e:.

crR':oeii�. 
thilo�r� 

had from newsdealers or at this office. Price 10 cellts. 

Division of I�abor 
-Operator can flni�h 
his own pictures, or 
send them to the fac
tory to be finished. JAMES B. EADS.-AN ACCOUNT OF 

the life and labors of this eminent engineer. With a 
portrait. Contalned in SCIENTIFIC AlIIERIC.AN SUPPLE
MENT, No. 1192. Price 10 cents. To be had at this 
ollice and from all newsdealers. 

Bicycles, Tricycles, KEY SEATING lliachine8 ond 20" Drill8. 
W; P. D AVIs,Rochester, N. Y. Tandems, Safeties. Morocco covered C a

mera,in h a n d s o m e  
so l e-l e a t h e r  case, 
loaded for 100 pictures, 

For full description Kodak" see SCI. AM., Sept. 15, '88. 
l'rice, ,8;la.00. Reloading. $;l.00. 

The Eastman Dry Plate & Film Co. 
Rochester, N. Y. I 15 Oxford St., London. 

Send j(ff CIYP1l of Kodak Printer with Kodak Photograph. 

JENKINS' AUTOMATIC AIR VALVE 
We do away wtth the expan

&ion of metal, and depend on 
an expansible elastic plug of 
Jenkins Packing, made special
ly for the purpose, thus insur
ing a perfect seat. 

PRICES, PER DOZEN. 
Finished & Nickel Plated, $7,50 
Drip Cups for same. - - 2 .00 

.g�l�;12��0!l���SsL, 1!hi1��� �ea�bJ,:b �I£:,��i�a��: 

Scientific B� Catalogue 
RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ
Ing works ou more than fifty different subJllcts. Will be 
mailed tree to any address on application. 

MUNN & CO., Publishers Scientific American, 
361 1I1'oadwny, New yo,·k. 

The T uerk Water Motor. 
Enlitineers a 11 over the country 

write us that it is the only motor 
in use for rotary power that gives 
perfect satisfaction, aad that with 
metered water no other motor 
sticks but the •• Tuerk." 

For sale only by 
T uerk Hydraulic Power Co. 
12 Cortlandt St., New York. 

39 Dearborn St., Chicago. ------------------

TYPEWRITERS 
Send for New Illustrated Catalogue describing all Ma

chines. Largest stock in America. 
New or Second - hand Typewriters of all makes. 

MachimsBentea in any part oj the ClYuntry. Supplielln 
abundance. Prices the lowest. ,,. 

N.4.TIONAI, TYPEWRITER EXCHANGE, 
161 I.a Sulle St .. eet. Chicn!!", Ill. 

TOOL AGENTS WANTED. 
11,(\.\'1/ SHOPil\II,f' CUlled States ')�I\'l0l')I'C,\t"IU_ 1 St,jol lVz:"( _ 

THE FINEST OF I\1ECH�\lfCAL TOOlS A SPECIALTY 
C B,JAV,ES Qb LAKE 5T CHICAGO ILL 

STEAM ENGINES 
Upright and Horizontal, 

Stationary, 
Portable and Semi-Portable. 

S to 16 Ho ...... Power. 
Illustrated Pamphlet Free. AddreSl 

AMES LEFFEL &. CO. 
SPRINGFIELD, 01110, 

or 110 Liberty St.. New YorJr. 

SAWS Wanted 50,000 Sawyers SAWS a n d  Lumbermen t o  
send us their full address for a copy of Em. A erson's or Book of �A WS. We are first A 
to introduce NATURAJ. GAS for heating and 

W tem'pering Sa W8 with wonderful effect up .. W on lmproving their quality and toughness, 
enablinlit us to reduce_prices. Address S ElllE RSON, SMITH & CO. (Ltd.), S Beave.. Fa1l8, l'a. 

INVENTORS and others desirin;rnew articlesmanufac
tured and introduced, address P. O. Box 86, Cleveland, O. 

Catalolrue f.'ee. POPE MFG. 
CO., Boston, New York, ChicaWJ_ 

ELECTRICAL WELDIN G.-DESCRIP
��n �.f i'o:'����rJ'ls, 'i:�I�:�r;:le;��ri�itMt�sr3�!. 
trations. Contained in SCIENTIFIC 7l\IEHlCA N SUP
PLEMENT, No. 6311. Price 10 cents. To be had at this 
office and from ail newsdealers. 

ROYAL MICRUSCOPIC SOCIETY.-
Annual address by the P resident. Dr. Dolllnger, F.R.S., 
delivered Feb. 8, 1888. Contained in SCIENTIFIC AMEUI
CAN SUI'PU:MENT, No. 643. Price 10 cents. '1'0 be 
had at this ollice and from all newsdealers. 

.� .. � � HARRISON CONVEYOR! 
'lEY, 

Ha!3fing Grain, Coal, Sand, Clay, Tan Bark.�tlder$,Ores, Seeds, &C. 
&�����.I BORDEN, SELLECK & CO., {���':,..s, } Chicago, IlL 

BOOKWALTER STEEL AND IRON CO. 
I. now prepared to grant licenses under the Bookwalter, Robert, and other patents owned b y It. Parties deSiring 

n�:��������h���g:;��T���:�����i\��::�ld�� �f\h
s�!ietPfd�l��f�ileT' :r��; �����c�h������ using 

No. 18 Oor1;1a:n.cl.1; S1;ree1;, N"e� York. 
CONCRETE. - BY JOHN LANDIS. 
Practical notes on the mixing and manipulation of ce
ments. Contained In SCIENTIFIC AMERICAN SUP
PLEMENT, No. 643. Price 10 cent&. To be had at this 
ollice and from aij newsdealers. 

OIL tNaINES. 
For Ptinters, Steam Yachts, 
pumping water, sawingwood, 
:t:,i�ec�:��rs'�'to

C:Yl?�: 

ALLEA LE:' �ASTINGS FF\� SPECIAL ERNS � - --- - B AND FINE GRAY IRON ALSO STEEL 

L Ny, C F'NO T NNING 'AP - PA1T - , S DlV I '" 0 \. FrN"HfNG ANNING - � 
itlOMfI. LEHIGH AVE J< AMERICAN 5T PHllA �-'" 

MADE WITH BOILINe WATER. 

EPPS'S 
CRATEFUL-COMFORTINC 

Fuel. Kerosene. No dU8t. 
Automatic in fuel and water 
supply. Illustrated Cata
logue free. See illustrated 

THBAMBPJCAlB��
OO
;���;�� C?ADEC?TN �Ll9..'L!' 

95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
graq�d to Alexander Graham Bell, March 
7th:i876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speakin g 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 

DRY AIR REFRIGERATING MACliINE. 
Description of Hall's Improved horizontal dry air refrig. 
erator, designed to deliver ahout 10,000 cubic feet Of 
cold air per hour, when running at a speed of 100 revolu-
����s rr4 �i��:' t�n� caJ:,��� ��:o�d'Wft� ti��eK'��' 

PAT E N T S 
thereof, and liable to suit therefor. 

MESSRS. MUNN & CO., in connectIon with the p"o�- 0 y II A MIT [ P U LV I Rill R . 

shOwing plan and side elevation of the apparatus. and 
diagrams illustrative of its performance. C onmined in 
SCIENTIFIC AlIIERIC.A.." SUPPLEMENT, No. 288. Price 
10 cents. 1'0 be had � this ollice and from all news
dealers. 

ELECTRICAL ENGINEERS cation of the SCIENTIFIC AMERICAN. continue to ex- n [ , �g;.i�:f���ementsl and to act as SoliCitors of Patents 
Send to Ame .. ican Watch Tool Co •• Wal
tham. Mass., for circular of No.3 Bench Lathe. 
A Screw Cutting Lathe 32 in. by 7 in. swing. 

In this line of business they have bad jortv-l1vo years' 
experience. and now have 1Huqualed jacilitw8 for the 
preparation of Patent Drawings, Specifica.tions, and the 
�r��:�.

U����dot :nW���:�I�����nir��:�t���s��� Ju��eg 
¥gr fl��::.tt�%!?s;�ey�:tfe��a!��i���:rir:,t��cf����t: 
on Infringements of Patents. An businesM intrusted to 
them is done with special care and promptness,on very 
reasona.bleterms. 
tatJ:g

mlJlT�!�r�a�1�� �fio�����e�fs :Eglh�!!O� ��� 
cure them; directions concerning Labels, Copyrights, 
DeSigns, Patents,Apgeals, Reissues, Infringements, As
Signments, Rejectea Cases. Hints on the Sale of Pa-
teW�' :fio send, jree 01 charge, a Synopsis of Foreign Pa. 
tent Laws, showinlZ .;t •• , 'COst and method of securing 
patents in all the prh.elpal countries of the world. 

MVNN & CO., Sol1cltors oC Patentll, 
B6l Broadway, New York. 

BRANCH OFFlCES.-No.622 and 624 F Street, Pa-0lIl0 Building, ne(lr 7th Street, Washington, D, C. 

Dry P ulverizing, Impalpable Dust, 
Saw Dust. Barks, and all Hard and Soft materials equal

ly well Pulverized. IJight running. Wearing parts 
cheaply replaced. Product� two hundred lbs. 

to 15 tons, according to size and power. 
Try us. Write for prices. 

F, P. Rosback,'Agt" 342 Dearborn St " Chicago. 

MANGANESE STEEL AND ITS PROP

�';}t�'i:t-t.biit���lg� ff.��J.
eI�f.n

c�.
s s��{:'t:.\:U'fn 

SCIENTIFIC AMERICAN SUPPLElIENT, No.640. P11ce 10 
cents. To he had at this olIIce and from all newsdealflr •• 

WEITMYER P ATENT FURNACE. BOII,ERS 0.' EVERY DESCRIPTION. 

IDE AUTOMATIC ENCINES. Traetlon and Portable Euglnes. 

�STEA.� �OA.X> R..OLLER.S .. 
ManufaGtured by FOUNDRY & MACHINE DEPT" Har risburg, Pa" U, S, A, 

© 1889 SCIENTIFIC AMERICAN, INC. 

T::S::: E 

J ,itutifit �lUtritau 
ESTABLISHED 1846. 

The Most Popnlar Selentilie Paper in the ".rld. 

Only 83.00 a Yenr, InclndinJr P08tage. Weekly. 
li2 Numbe"8 ... ¥ e ...... 

This widely cil'culn,ed and splendidly llJustrated 
paper is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engrJ.tvings of new inventfons and discoveries. 
representing Engineering Works, Steam l\lacbinery, 
New Inventions. Novelties in MechaniCS, Manufuctures, 
Cbemistry, J£lectricity, Telegrap!ly. Pbotography, Archl
tpcture, Agriculture, Horticulture, Natural Bistory, etc. 
Complete List of Patents each week. 

Tenn8 of Snbscrlption.-One copy of the SCIEN
TIFIC A"ERICAN will be sent for one vear-52 numbers
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of th"e8 dolln ... by the pub
lishers; six months, $1.50; three months, $1.00. 

C I u b8.-Special rates for severa I names, and to Post 
Masters. W rite for particulars. 

The safest way to remit is by Postal Order. Draft, or 
Express Mom!y Order. Monoy carefully placed Inside 
of envelopes, securely sea led, and correct11' addreasea. 
seldom goes astray, but is at the sender's risk. Ad. 
dress all letters and make all orders, drafts, etc., pay. 
able to 

�"C"NN &; CO., 
361 Broadway, New York. 

• 
T�E 

Scientific American Supplement. 
This Is a sepa.a te and distinct publicatIon from TIH SCIENTIFIO AM.ERICAN. but is uniform therewith 

In size, every number containing sixteen large pages full 
of engravings. many of which are taken from foreign 
papers, and accompanied with translated deSCriptions. 
TllE SCIENTIFIC AMERICAN SUPPLElIIENT ls 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, Geology, Mineralogy, 
Natural History, Geography, A rchreology, Astronomy, 
Cbemistry, ElectriCity, Light. Heat, Mechanical Engi. 
neering. Steam and Railw\JY Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En
gineerinlit� Agriculture. Horticulture, Domest1c Econo
my, Biograpby, Medicine, etc. A vast am{JJ1Dt of fresh 
and valuable iuformation obtsinable in no other pnb
lication. 

The most important Engineering WOTk8, Mechanl8ms. 
and Manufactures at home and ab:ro&d are illustrated 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM. 

ERICAN and one copy of the SUPPL EMENT, both mailed 
for one year for $7,00. Slngle copies 10 cents. Address 
and remit by postal order, express money order, or check. 

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

• 

Building Edition. 
TllE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITION Is lssued monthly. '2.60 a year. 
Single copies, 25 cents. 11Jrty large quarto pages, equal 
to about two hundred ordin\Jry book pages; forming a 
large and splendid ltlagazine of A .. chitectu .. e, rich· 
Iy adorned with elegant plates in colors. and with other 
fine engravings; illustrating the most Interesting ex. 
amples of modern Architectural Construction and 
allied subjects. 

A special featUre is the presentation in each number' 
of a variety of the latest and best plans for private resi-' 
dences. city and country, including thOl!e of very mOd
erate cost as well as the more expensive. Drawings in 
perspective and In color are given, together with full 
Plans, Speoificatlons, Sheets of Details, Estimates, etC. 

The elegance and cheapness of this m�nlficent work 
have won for it the Ln .. ge8t Circulation of any' 
Archlwcrural publication In the world. Sold by all. 
newsdealers. $2.50 a year. Remit to 

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

PRINTING INKS. 
THE .. Scientific American" is printed with CHAP 

ENEU JOHNSON & CO. 'S INK. Tenth aDd Lom: 
bard Sts •• Phila •• and 47 Rose St •• Opp.DUBne St., N. 1'. 
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