
�lIverti.Gement.G. 
Ioside l�aae, each insertion ... - - .,. � cents a line. 
Back l'all'e, each in .. erlion - - • 81.00 a line. 

The above are charges per agate hne-about eight 
words per line. 'l'his notice shows the width of the line, 
t������st �r M:�eaM'f�at:���a:��f: lPnal. g:�e��ri��: 
ment, as· the letter press. Advertisements must be 
received at publication office as early as Thursday morn
in,\( to appear in next iss�e. 

- --�----=-=========== �HOE RETAILERS find it very hard to induces 
mun to pay seven or eight dollars for a pair of shoes 
after he has once tried a pair of the James Means 
$4 Shoes. Retail ers who are up with the times sell 
them in all parts of the U. 8. 

You cannot afford to do without them. 

��JJAMES MEANS' 
$3��Q$4 

SHOES. 
THE 

VERY 
BEST ilIi." MADE. 

Shoes froin our celebrated factory are sold by the 

best retailers throughout the United States, and we 
will place them easily within your reach in any State 
or Territory if you will send us a postal card, men

tioning THE SCIENTIFIC AMERl:CAN. 

J AMES MEANS & CO., 
41 I,incoln �t., Boston, Mass . 

TRAMWAY, FLEXIBLE GIRDER.-DE-
scription of an improved system of constructing a modi
fication of th e well known and extensively used rope or, 
wire tramway. With 21 figures. Containe d in SCIENTI
FIC AMERICAN SUPPLEMENT, No. aDa. Price 10 cents. 
To be had at this office and from.all newsdealers. 

H. VV. JOHNS' 

ARS.BDEES�O'Sl< 
COVERINGS. 

For Furnaces, Hot-Air Pip.s, etc. 
FIRE-PROOF. NON-CONDUCTING. 

33% of Fuel Saved. Has no Odor. 

All of the heat is carried to points desired and 
not wasted in cellars and fiues. 

H. W. JOHNSM'F'GCO., 

Ititufifit �mtri.tau. [JANUARY 28, 1888. 

pETRI FilED W 
Cabinet Specimens, Paper Welghl., 
Watch Char.rns, etc., made of silip.ified 
wood from Chalcedony Park, Arizona. 

Nature's incomparable handiwork in colorings, polished 
with mirror finish. Send for Circular and PrIce List. 

Paul, Minn. 

For Cutting Irregular Forms 
Snch as Axe Handles, etc., A Specialty. 

Barrel Hoop and Basket Ma
chines, VAneer Cutting Ma
chines, Handle, and Nulling 
Lathes, Milling, Mortising, 
Gear, and Key Seat ('utting 
Machines. Stave, Heading, 
and Shingle Machines. 

MANUFACTURED BY THE 
I. E.lIlEBBITT lIlACH'Y CO., Lockport, N. Y., U. S.A. 
ELECTRIC CONVEYORS.-DESCRIP-
tion of two ingenious systems for the electric car riage 
of small packages. Illustrated wJth 13 engravings. Con-464. Price 10 cents. To be had at this office and from 
all newsdealers. 

.ULlP.lIol!JJJ'ilM overy subject for PUBLIC EX IBITIONS, etc. rtr' AprofttOOZ., burin.e8. for a man IOU" a 8mCIR t:4fiUal. Also. Lanterns . tor Home Amusement.. 152_ "page Catalogue /t:.ed. McALLlaTER,IUg. OpticlNo, 49 Nassau St •• N. Y. 

OUR I'RIDE. The Pattern lUnker. Has two 'I.W'k:ri'Jc.fHPilu�Jll �S'�
i
�� mE�n��� m�!j;�1: 

���i�:e�
r
::�?����i�: ���� ��:.

e r.��:in°�Iib1aJ:f; \\ C.RK, for the manufacture of which we hhve un-
one to please mechanics. Ebony handle. rue- equalled facilities. Henry Disston & Sons,Incorporated, 

tal ends. Price $1.00; but for ;�l JObbmg Department. Front & Laurel Sts., Phila .• Pa. 
days we WIll sel! 4 for $3,00, 
post-paid. R

f::ir�:�!� THE AMERI�AN �ELL TELEPH�NE ��. 48-pa!<e tl-

��?\\�1�� 95 MILK ST, BOSTON, MASS. 

OEO. W. MARBLE, Sole Manu
facturerOf '1'0.; AUMIl; WKENUII. 

Use a Ra
zor." If we 
sell you one 
kn ife, you 
will buy of 

The best made, all steel. and warranted, 8 sizes. . 
28 to S2 South Callal Street. ChiCago, U. S. A. 

t HlfH :l' JO HANN FAEER's SHnRI}.�l UAD l'Ell.C1L. .. 
USED AND RECOMMENDED by MEISSONIER. KAUL

BACH, VON PILOTY, GAB, MAX, and the most emi
nent artists throughout the world. The 
Johann Faber Siberian Lead Pencils, 
None genuine unless stamped J OHAN� FABER. For sale 
by all stationers and dealers in Artists' Materials. 

QUEEN & CO., PHILADELPHIA, 
General Agents for the U. S. 

OF THEI-

I dentifie �tuedtau 
FOR lSSS. 

The Most Popular Scientific Paper in the World. 
OBly $3.00 a 12'�.i!:,��;:i�\--����.

alre. Weekly. 

This widely cil'enlaled and splendidly illustrated 
paper is publtslH'd weekly. Every number contains six
teen pages of useful infOImation and a large number of 
original engravings of new invent10ns and discoveries. 
representing Engineering Works, Steam \\1 a chinery 
New InT'entions, Novelties in Mechani CS, Manufactures, 
(,bemistry,l<:lectricity Telegraphy. Pbotography, Archi
tecture. Agriculture, Horticulture, Natural lJistory. etc. 

WEIT.YER PATENT FURNACE 

All (ilasses of Header. find in the S CIENTIFIC 

ArUE RICAN a popular re.�ume of the best scientific in
formation of the daYj and it is the aimof the publishers 
to �resent it in an attractive form. avoiding as mucb as 
possible 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. 

Terms of SUlHilCI·iptioll.-One copy of the SCIEN
TIFIC A:UE RICA N will be sent for one uear-52 numbers
postage prepaid. to any subscriber in the United States 
or Canada, on receipt, of three dollal'@ by the pub
lishers ; six months, $1.50; three months, $1.00. 

BOILERS OF EVERY DESCRIPTION. 
IDE Automatic Engines, Traction and Portable Engines 

STEA.DI.E �C>A.� �C>LLER.S. 
lIlaBufactured by Foundry and Machine Department Harrisburg, Fa., U. S. A. ' 

NEW YORK. 87 MAIDEN LANE, 
GAS ENGINEERING, RECENT PRO

THE MODERN ICE YACHT. - BY f�fg�l&;'in�: 1in��g��':;';,"ri'�'in �i�
e
�.i�M�:fi�.r.

st
l'!�r�: 

GRo. W. Polk. A new and vahIable paper. containing ers and regenerative lamps. '£he Welsbacb gas li�htt 

Clnb •• -OllC extra copy of tbe SCIeNTIFIC AMERI
CAN wi] be supplied 1!ratisfor every club offtve subscribers 
at $3.00 each; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monny 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,dra�ts, etc., pay_ 
able to 
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the latest, most appruved forms. Illustrated with en .. CAN SUPPL li;MENT, No. 60t. Price 10 cents. '1'0 be 
gravings drawn to scale, showing the form, position, I had at this office and from all newsdealers. 
and arrang-emeut of all the parts. Contained in SCIEN-' ----------------_____ _ 
TIFrc AMERICAN SUPPLEMENT. No. 6�4. Price 10 
cents. To be had at this office and of all newsdealers. 

CHARTER'S GAS ENGINE. 
The safest, most reliable and economical Motor in 

existence. 
Independent of Gas Works and lllachines. 

2 to 25 H. P. So it can be used anywhere. 

� _ k 
��� 

Makes its Own Cas 
AT COST OF ABOUT 

6;) cents per M Feet. 
A SavinI' of 25 to 85 per cent 

Iluaranteed over all other Gas 
Engines. 
Chicago Agent: H. H. LATH AM, 

42 Dearborn Street. 
New York House; 

12 Cortlandt Street. 

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

Mention thIs paper. 

VELOCITY OF ICE BOATS. ACOLLEC. 
tion of interesting letters t!J the editor of the SCIENTIFIC 
AMERICAN on the question of the speed ofice boats, de. 
��r:�'1'��� t�"ew 

w�::3: :�i�h
i
�;gp��:\�.!i:.'e n"f:sltra��� 

with 10 explanatory dtagramg. Contained in SCIENTIFIC 
AMERICAN SFPPLEMENT. No. 214. Price 10 cents. To 
be had at this office and from all newsdealers. 

COCOAINE.-DESCRlPTlON OF DR. J. 
tu]���
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SCIENTIFIC AMERICAN SUPPLF.MENT. No, 61�. Price 
ten cents. To be had at this office and from all news .. 

P H  0 T O-E N GRAVING PROCESSES.-, dealers. 
The·' Washout n proces�. 'l'he swelled gelatine process -;:::���;;;;;;;;;;;;;��;;;;;;-
Ful1 details of each. Contained in !SCIENTIFlC AMEHI- I CAN SUPPLE>IENT, No. 61�. Price lOcents. To be had 
at this office and from all newsdealers. 

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

cat!on of the SCIENTIFIC AMERICAN. continue to ex
amine improvements. and to act as Solicitors of Patents 
for Inventors. 

In thl" line of busmess I,hey have had forly-oneyear8 
experience. and now nave unequaled facilities for the 
preparfttlOn of Patent Drawing-s, Specitlcations. and the 
�����;:��Onna�. !�8l�gr�rg� 6g�nir1���t�\l�8:��
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Co. also"attend to the preparation of Caveats. Copyri,ehtB 
��r I�t�i��e����or����:t�·. A B1
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them is done with special care and promptness. on very 
reasonable terms 
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cure them ; directions concernin.'!' Labels, Copyright� 
DeSigns, Patents, Appeals. Rf!issues. Infrinj!ements, As
signments, Rejected Cases, lIints on the Sale of Pa
tents. etc. 

We also send, treeoj charge, a SynopSIS of Foreign Pa. 
tent Laws, showing the CORt and method of securing 
patents in all the principal countries of the world. 

•• JNN 4: CO., Solicitors 0' PatenU, 

GOLD MINING MACHINERY. - DE· 
scription of some new mining plants constructed in 
Englana for use in the Transvaal, Austria and Hungary. With 10 figurps. Conta.1ned in �CILNTrFlC AMERICA N 
S(TPPLEM��NTt No. 3,.:1. Price 10 cents. To be had at 
this office and from all newsdealers. 

�T�AM PU�PS for Hot or Cold, Fresh or 
V a;. Salt Water; for Oils, Naph
tha, Tar; for Cane nice, Liquors. Syrups, Scum; for AJn.. 
monia, Alkalies, Extracts, Acids; for T hick, Volatile, Vis
cous or Foul Liquid� etc. Vacuum Pumps of the 
highest efficiency. .Ifilter Press Pumps. Air, Gas 
and Acid Blowers. Air Compressors. Etc. 
BUILT BY GUILD & GARRISON, Brooklyn, N. Y. 

DIPHTHERIA. - A PAPER BY DR. 
Carl Bunsen, giving the results of his microscopical re
searches into the cause, origin and propagation cf this 
dread diseasp. WittJ 9 figures. Contained in SCH:NTlYIC 
AMEI!IOAN SUPPLEM}��T. No. 6n". Price]O cents. 
To be had at this Office and from all newsdealers. 

ALLE 1E: � CASTINGS FF\�M S£,_ECIAL ERNS 
� -- AS AND FINE GRAY IRON ALse STEEL 

--- y, '" FINETINNINGJA -- pf\lT c, ruflt.!", .. DEVLIN" co,., FINiSH IN" • Pr'NNING ?'-;=;:::.J: , IlV LEHIGH AVE & AMERICAN ST PHllA '--� 

CASTING METALS UPON COMBUSTI-
ble Materials.-A parer by A. E. Outerbridge Jr., de
scribing a process of casting il'on and other metals upon 
lace, embroideries. fern fronds. and other combustible 
materials. With 4: illustrations. Lontainel1 in SCIENTI
FIC AMEIUCAN SUPPLEME:\T, No. tiO 1. Price]O cents. 
To be had at this office and from all newSdealers. 

Barnes' Patent Foot Power Machinery. 
WORKERS OF WOOD OR METAL, 

witbout&team power, by using outfits of these Machines, 

�h:ir��t!�=� :;�:;��n:To::e:��:ll:D� ..... -..,.� 
their work. Also for 

Industriallkhoola or Home Training. 
With them boys call acquire practicalJour. 
neymen's trades before they "go for them· 
selves." Price-List Catalogue Free. 

W. F. c!o. JOHN BARNES CO., 
No.-1999. __ nuby St., neckford, III 

USEFUL BOOKS. 
Manufacturers, AgricultUrists, Chemists� E�gineers. :.\1e

chanics, Builders, men of leisure, and professional 
men, of all clal'!ses, need good books in the Ii'le of 
their respective c&.llings. Our post Office department 
permits the transmission of books through the mailt'l 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifry 
different subjects, has recently been published for 
free circulation at the office of this paper. Subject.s 
classified with names of author. Persons desiring 
a copy, have only to ask for tt, and it, will be mailed 
to them. Address, 
MUNN & CO., 361 IJroadway, New York. 

::t:v.:I:UNN &; CO •• 

361 Broadway, New York. 

T�:El. 

Scientific American Supplement. 
This is a separate and distinct publication from 

'fRIr. SCIENTIFIO AM�RICAN. but is uniform therewith 
in size, every number containing sixteen large pages. 
THm SCIICr-;TIFIC AMERICAN SUPPLICMI�NT is published 
wpekiy, and include::! a very wide range of contents. It 
presents the most recent ,·'''pers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts, embraCing Biology, Geclo£(y, Mineralogy 
Natural History, Geography, A rchreology, Astronomy, 
Chemistry, ElectriCity, Light, Heat, Mechanical Engi
neering. Steam and Railway Engineering, Mining, 
Ship Building. Marine Engineering, Phot0grnphy, 
'.l..echnology, Manufacturing Jndustries, Sar.itary En
gineering, Agriculture, Horticulture, Domf.att ... Econo. 
my, Biography, Medicine, etc:. A vast amuunt of fresh 
and valuable information pertaining to these and allied 
subjects is gi�en, the whole profusely illustrated with 
engravings. 

The most important En9ineerinf/ Works, 1\1 echanisIDs, 
and Manufactures at home and abro&d are represented 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Ca,nada, $5.00 a year, or one copy of tbe SCIENTIFIC AM
EnICAN and one copy of the SUPPLEMlllNT, both mailed 
for OI�e year for $7.00. Address and remit by posta) 
order. express money order, or check, 

lllUl'iN & Co" 361 Broadway, N. Y .. 
Publishers SCIENTIFlI1 AMEltICAN. 

To Ji'o.'eia-Il Subscriher"" -Under the facilities of 
the Postal Union, the SClE:\'TIFIC AMICRICAN is now sent 
by post direct from New lork, with regularity, to sub. 
!il:cribers in Great Britain. India. Australia. and all other 
British colonies; to France, Austria, Belgium, Germany, 
I{ussia. and all other European States; Japan. HraziJ, and 
all States of Central and South Amerioa. Terms, when 
sent to foreign countries; Canada. and Mexico, excepted, 
$4, golj, for SCIENTIFIC AMIr.RIC'AN, one year; $9, gold 
for both SCIENTIFIC AMERICAN an:! St'PPLEMENT for 
Olle year. This includes postage, which we pay. Remit 
n t' Dostal or express money order. or draft to order of 

MUNN & CO .. 361 Broadway, New York. 
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361 Broadway, New Yorl<. 
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