
Insid e Pall'e. each i nsertion � - - � Ii cents _U"e. 
Jlack PRl[e, encla insertion - - - 81.00 a line . 

The above are charges per agate Ime-about eil!ht 
words per line. 'l'bis notice shows the width of the hne, 
and is set in agate type. l£ngravings may head 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 as Thursday morn­
i ng to appear in next issue. 

Ititutific jmtritau. 

The Orilinal Unvnlcanixed' Pactin[ 
CALLED THE STANDARn-A. lt I. the Packing by which 

all other. are compared. 
Accept no packlng 811 JENKINS PACK]NG unle •• 

stamped with our .. Trade Mark." 

JEVKIIO BROS {U/����:!�B.!ion. 11 U I �'te!t!�h8��'&� 
H. 'W. JOHNS' 

ASBESTOS PATENTED. ROOFING. 
FIRE-PROOF. 

illHIS is the perfected form of Portable Roofing manufactured by us for the past thirty 
] - years j is adapted for us e on steep or fiat roofs in all climates, can be easily applied by 

UIiskilled workmen, and costs only about half as much as tin. Samples and descriptIve price 
list free by mail. 

H. W. JOHNS MANUFACTURING CO:MPANY. 
SOLE .. ANUFAOTURER8 OF' 

H. W. JOHNS' LIQUID PAINTS, Asbestos Fir .... Proof Paints, Sheathings, Building Felts, Asbestos Steam 
Packings, Boiler Coverings, etc. 

VULCABESTON Moulded Pilton'Rod Packing Rings, Gaskets, etc. 

Established 1858. 87 MAIDEN LANE. NEW YORK. Chicago. Philadelphia, london. 

[MARCH 24, 1888. 

'1':'id{�Gi1Pj!U�JH�'g�� 1fIE�
n
��� ���!i;��� '"' URK, for the man:ufacture of which we have un­

equalled facilities. Henry Disston & Sons, Incorporated, 
Jobbing Department. Front &; Laurel St •. , Phila., Pa. 

AUTOMATIC CUT OFF ENGINES ��"t\'¥:�t� 
tv1A"-IUF"ACTUR£O UPON ':::;Cf[NTIF1CAND PRACT'Ol.t PRINCIPLES , BALL ENGINE CO ERIE PA 

THE AMEnI�AN �ELL TELEPH�NE ��. 
95 MILK 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. 

ICE-HOUSE AND COLD ROOM .-BY R. 

THE MODERN ICE YACH T .  - BY 
fu'l�p�cltg!f;u:ec�rcir,.a:gd 

v
.��il�l\�:::

r
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.tmctlon of the fastest and be.t kind. of Ice Yacht. of 

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 consequenceti 
thereof, and liable to suit therefor. 

G. Hatlleld. With direction. for construction .  Four engravings. Contained in SCIENTIFIC AMERICAN SUP� 
PLEMENT, liD. Price 10 cent.. To be had at this office 
and of all newsdealers. 

:::�"."td�� rJ'P:��� .1?';:I�g ��':.·V��� �!�j�'i.: T�E 

New Gas Engine 
"The Baldwin" 

Exhibited at the late Am£rican Institute Fair, New York. 

A four horse-power engine in connection with storage battery, running 84 incan descent electric ]i�ht& (and 
:;N'ti'.\'�t�:�f:e�� ���r�a�) bt6:,f:i:l.tlr<;,"! 

l
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speed steam engines in common use for electric lighting, 
and permitting any number of light. to be .hut off or 
turned on without alfecting the remaining light. in the 
slightest degree. A marvel of beauty, perfection, and 
power, adapted to 1ighting� phmping� and all purposes 
where n safe and cheap power is required. Manufac­
tured and J,{uarant.eed by 

Otis Brothers & Co., 
Elevators and Hoisting Machinery, 

3S PARK ROW. NEW YORK. 
ICE-BOATS - THEIR CONSTRUCTION 
and management. With working drawings dl'taIl!! . and direction. In full Four engravings. ShoWblltmode of 
construction. View. of the two fa.stest ice-saUWg boats 
��.
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MENT, 1. The .ame number al.o contaIn. the l'llles and 
regulat.ion. for the formation of Ice-boat club., the sal]. 
ing and m"nagement of ice-boat.. Price 10 cents. 

Mention thls paper.' 

GHARTER'S GAS·· ENGINE. 
The .afe.t, mo.t reliable and economical Motor In 

existence. 
Independent of Gas Works and Machines. 

2 to 25 H. P. So it can be u.ed f1ITI1/WMre. 
Makes Its Own Cas 

·AT cc1sT OF ABOUT 
66 cents per M Feet. 
gu��l::':' 

o�v�r 
t

�lf5oflI":r "d�� 
Engines4 
Chicago Agent: H. H. LATHAM, 

<12 Dearborn Street. 
New York House: 

12 Cortlandt Street. 

Williams & Orton Mfg. CO. 
P. O. Box·148. STERLING. ILL. 

lCE-H OUS E AND REFRIGERATOR. 
l?l�.:!�ro"n 
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e
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h
� season to .eason. The air i. kept dry and pure throllgb. 

out .he year at a temperature of from 34' to 36'. COn. 
talned In S(,IENTIFIC AMERICAN SUPPLEMENT No. 116. Price 10 cent.. To be had at this office and of all news-
4eater •. 

PATENTS. 
MESSRS. MUNN & CO •• in connection with the publi' 

catlon 0:1: tHe SCIENTIFIC AMERICAN. continue to ez:­
amine improvements, and to act as Solicitors of Patentll 
for Inventors. 

in this I!ne of bU.lne •• they b;.ve had forte' fIW"'· 
�i�Dil�dP��:nt�::wrn't!a:=il���I!S, !�S �C: 
prosecution of Applications for Patents in the United 
States, Canada, and· Foreign Countries. AI e88l'S MUDD &; 
�g� ������i�b��s�

h
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on Infrin�ements of Patents. All business intrusted to 
them is done' with special care and' promptness, on ve..,. 
reasonable terms, 

A pamphlet .. ent 'free of charge, on application. con· 
tainlDli full information about Patents and how to pro­
cure them i' directions concerning Labels, Copyrights, 
Designs� P(I,tents, Appeals, RAis�ues� Infringements, As­
.ignment., Rejected Cases, Uints on the Sale of Pa­
tente, etc. 

We al.o .end. Ineo! charge, a SynopBl. of Foreign Pa­
tent Law., .howing the coat and method of .ecurlng 
patent. In all the principal countries of the world. ' 

DIlJNN 4: CO., SolleUora of Palenla, 
361 Broadway. New York. 

BRANCH OFFICES.-No. 622 and 62! F Street, cUIc Building, near 7th Street, W8llh1ngton, D. C. 

and arranj!"ement of all the part.. Contained In SCIEN­TIFIC AMERICAN SUPPLEMENT, No. 6�4. Price 10 
ceuts. To be had at thIs office and of all newsdealer •. 

PATENT nI�HT� F�n �ALE. 
APPARATUS FOR 8UILDINC 

Florida Steam Heater. 
Maximum of heat from minimum 

of fuel. Over 4,700 in actual u.e. 
Agent. wanted. Send for lIIu.· 
trated Catalogue. 
l'leree, Butler &; Pieree JIfg. flo., 

SYRACUSE, N. Yo 

��N�nETE BUILDIN�� AND WALL�. 
S

" t. ,,;:S::: :El . " 
County Rights, WI. State Right., $500. i" 1 :n i l.flHe m tl 1 i� D See descriptive notice In SCI. AMERICAN, May 22, ]886. t ""e .... _ ...... """"" "" "'"_ '" _ ....... tl_ 

Send for circulars. Ran.ome.402 Montgomery St., S.F.Cal. 

er�,\�:���?M.�.�Or�?1
E
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tur

. 
Wheel. and Rope for conveymg power long di.tance •• 

Send for circular. 

TRAMWAY, FLEXIBLE GIRDER.-DE­

i::N��':.Fl:: ':''::8�ri��Y:Ja������f:�� :.:.:'�; 
wire tramway. Wlth::t IIgure.. Contained In SCIENTI· 
FIC AMERICAN SUPPLEMRNT. N o. li91i. Price 10 cents. 
To be had at this offico and from all newsdea ters. 

S A. WS �':���o �:.r�:t�� SA W S 
full address for a co py ot Emerson'. or Book A oftoolAWS. We arellrst tolntroduceNATtm- A AL GAS for heating and tempering Saws 

W
with wonderful effect upon improving thelr

w qnallty and tonghne •• , ,enabling u. to reduce 
prices. Addre •• 

S EMERSON, SllJlTH & CO. (Ltd.), S Bea ver Falls, Pa. 

ASK YOUR STATIONER FOR THE 

JDHANN rABER LEAD PENCILS 
THE BEST NOW MADE: 

VELOCITY OF ICE BOATS. ACOLLEC-
tlon of interesting letter. totheedltorofthe SCIENTIFIC 
�:=� on�� �:lst�'h� °ft
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faster than the wind which propel. them. ruustrated 
with 10 explanatory dlagnuns. ContaIned In SCIENTIFIO 
AME1UC4N SUPPLEl\IENT, No. 214. PrIce 10 cents. .To fie had at thls'Olllce and from all DaWSdealers. 

GAS ENGINES. 
Best In principle, workmanship, and material .. 
An une%ualed .maIl Motor adapted to all uses. 
:?'::I�.

e 
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Four sizes: 1 H� P., � H. P., 1 man power, and Dental Engine. 
These JIlng\nea ar�11a:'.¥���=":,, for country use. 

ECONOIIC GA.S ENGINE COIPA.NY, 

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

chanics, Builders, men of lel.ure, and professional 
men, of all cJ_ need good book. In the line of 
their re.pective Cll.IIIng.. Our post office department 
permits the tranlllll1 •• 10n of books through the maIl. 
at very .mall co.t. A comprehen.lve catalogue of 
useful books by different author., on more than IIfty 
different .ubjects, has recently been publi.hed for 
free circulation at the office of thiS paper. Subject .. 
claBBIDed with name. of author. Per.on. dea1r\ng 
a copy, have only to ask for It, and It wUJ be maHed 
to them. Addre •• , 
MVNN & CO .. 361 Broadway. New York. 
8erew Plate& Ac1juatable Die 
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Seudfor 

_ CA.TALOGUE 
F.F. F. 

WELLI IROI. a. CO., QR\f:n�LD, 
MANUFACTURERS 011' 

!!ePew (Juttl... MaeJd.aery aD4 Tool. tor Vacldnlate', ()arrlaa:e MakeN', _41 BlaekMDlths' Uee. 

RAILS FOR STREET RAILROADS.-'­
:d�':r:�� �f �nw����i� !i"re:rarsKfJ�f'=: 
road raU.. Contained In SCIENTIFIC AHBRICAN SUP­
Pr,EME!OT, No.499. Price 10 cents. Tobehadattbls 
office and from all newsdealers. 

84 :J:):mY _T. Dr. Y. 

SYSTEMS OF DISTRIBUTION OF 
EIectrlclty.-,A lecture by Elihu Thomson, delivered In 
the Sibley CoJIpj!"e cOurse. Tbe .eries. multiple arc •• er­
Ie. multiple and mUlt\f.le .erie •• accumulator and ftlduc-
�����

e
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SCIENTIFI<: AMEnlOAN SUPPLEMENT, No.603. Price 
10 cent.. To be had at this office, and from all new.· 
dealer •• 

HOW TO !IAKE AN INCUBATOR.-
FnII direction., ilIu.trated with? !lgure.. AI.o direc­
tion. for operating the apparatn.. Contulned In 
SCIENTIFIC AIIIIlRIOAN SUPPLEMENT, No. 61�. Price 
lOcent.. To be had at this office and from all news­
dealer •• 

Steam!' Steam! 
We build Automatic En!rines from 2 to 200 H. P .• 

equal to anytbing in market. 
A Large Lot of 2, 3 and 4·H. Engines 

With or without boilers, 10'W Cor cu11. 
I. W. PAYNE ct, 10NI, 

Box 15, El:nira.. N _ Y. 

mSTORY OF THE ELECTRICAL ART 
In the U. S. Patent O1Iice.-By C. J. Kintner. An Inter­eotlng,.b.\story of the growth of electrlcal.cience In thls 
:�;Uln ":o�:,::g:oFfh�at.':.; m:.:.

or
&�=�: 

SCIENTI"C AMERICA.N SUPPLF.MENT No. li44. Price 10 cent.. T(l be had at thl. office and from all new.· 
dealers. 

© 1888 SCIENTIFIC AMERICAN, INC. 

ESTABLISHED 1!>l46. 
The Most Popular Scientific Paper In the World" 

Only 83.00 a Yea .. ,lucludinll Postalre. Weekly. 
li2 l'iumbcr8 a Yea1·. 

This widely cit'culnled and .plendidly fiIustrated 
paper 1. publl.t.ed weekly. Every number contain • •  Ix. 
teen page. of u.eful InfOImation and a large number of 
original engravings of new invent10ns and discoveries, 
repre.entlnj!" Engineering Work., Steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufuctures, 
Cheml.try, ElectriCity, Telegraphy, Photography, Archi­
tpcture, Agriculture. Horticulture, N/lturalTII.t,ory, etc. 
Complete LI.t of Patent. each week. 

Tel'lDs of Subocl·lpliou.-one copy of the SCIEN. 
TIFIC AlIERIOAN will be .ent for one 1/oor-52 number.­
po.tage prepaid, to any .ub.criber in the United State. 
or Canada, on receipt of tll .. ee dolln.·8 by the pub­
lishers; .Ix montlJ., '1.50; three months, $1.00. 

Club8.-Speclal rate. for .everal names, and to Poat 
Ma.ters. Write for particnla,r •. 

The safest way to remit i. by Po.tal Order. Draft, or 
Expreso Money Order. MOMY carefully placed In.lde 
of envelopes. securely sealed, and correctly addresSed, 
seldom goes 8Iltray, but Is at the .ender's r1.k. Ad. 
dress all letter. and make all order., draft., etc., pay· 
abie to 

:h4:'O'NN &; CO.� 
l361 Broadway, New York. 

• 
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Scientific American Supplement. 
This Is a .eparate and di.tinct publication from 

·l'HE SCIENTIFIO AM"RICAN. but i. uniform therewith 
tn size, every number containing sixteen large pages fun 
of engraving •• many of which are taken from foreign 
paper., and accompanied with translated description •. 
THE SCIENTIFIC AMERICAN SUPPLIOM"NT I. publi.bed 
weekly, and Includes a very wide range of content •• It 
presents the most recent papers by eminent writers in 
all the principal department. of Science and the 
U.efnl Art., embracing Biology, Geclogy, Mineralogy, 
Natural Hi.tory, Geography, Archlllology. A.tronomy, 
Cheml.try, ElectriCity, Light. Heat, Mechanical Engi. 
neerlng. Steam and Railway Engineering, Ulnlng, 
Ship Building, Marine Engineering, Phot.o�lphy, 
· ... ecbnology, Manufacturing industries, SOLitary En. 
gineerlng, Agriculture, Horticulture, Domestic Econo­
my, Biography, Medicine, etc. A va.t amcJ1lnt of fre.h 
and valuable Information obtainable in no other pnb. 
Iicatlon. 

The most important E'lIIJInooring Works, Mechanism., 
and Manufacture. at home and abroad are illustrated 
and de.crlbed In tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United State. and 
Canada, $5.00 a year, or one copy of tbe SCIENTIFIC AM. 
ERICAN and one copy of tbe SUPPLEMI£NT, both mailed 
for one year for $7.00. Single cople. ]0 cent.. Address 
and remit by postal order� express money order, or check, 

MUNN & Co., 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMEltICAN. 

• 

Euilders Edition. 
THE SCIENTIFIC AMERICAN ARCHITEOTS' AND 

BUILDERS' EDITION 1. I •• ued monthly. $2.50 a year. 
Single cople., 25 cent.. Forty large quarto page., equal 
to about two h nndred ordinary book page.; forming a 
large and .plendid Malrazine of Architecture, rich­
ly adorned with ekgant plates in coWrs, and whb, other 
!lne engravings; lIIu.tratlng the most Intere.t1nt� 
ample. of modern Architectural Construction and 
allied .u bject •• 

A .peclal feature I. the presentlltion In each number 
of a variety of the late.t and best plan. for private re.l­
dence., City and country, including tho.e of very mod­
erate cost a. well 811 the more expen.ive. DraWing. In 
per.pectlve and In color are given, together with full 
Plans, Specillcatlon., Sheet. of Detrul., E.t1mates, etc. 

The elegance and cheapne •• of this mltllnillcent work 
have won for It tbe Lnra-est Ch'culallon of any 
ArCMt.!t cturaJ publication In the world. Sold by all 
new.dea, •••. $2.50 a year. Remit to 

MUN:N & CO., Publishers, 

36:i..-�roadway, New York. 

TPP.�!!i! •• " iBP!!!¥1!� 
ENEU JOHNSfa� INK. Tenth and Lom-

bard Sts .. Phila., anlS oPP. Duane St� N. Y. 
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