
Inside l'Ra-e, each insertion .. - - ,.:i cents a line. 
Back Palle, eac h inser.i on ••• $1.00 a line . 

The above are charg-es per ag-ate 11ne-about eight words per line. This notice shows the width of the line, 
and is set in agate type. Eng-raving-s 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 .. 
ing to appear in next issue. 

Jcitutific �mtticau. 
The Ori[inal UnvDlcanize� Packin[ 
CALLED THE STANDARD-�n\�:�e

a�:c���p����iCh 
Accept no packing as J E� KINS PACKING unless 

stamped with our h':Prade Mark." {'l1 JolIn Street, N. Y. JENKINS BROS lOu Mllk Street, BU!iIoton. 
, �� ���!':t���\\1�:'cl:r!!�o. 

[FEBRUARY 25, 1888. 

'I'�kl'{UG'HPiiu�(�1111'g',i�g N'fE§n��� ���.�*�r. 
'" URK, for the manufacture of which we have un .. 
equailed facilities. Henry Disston & Sons, Incorporated, 
Jobbmg- Depart.ment. Front & Laurel Sts., Phil a .• Pa. 

SY�AW�[ M�llt��l[ m�� W��KS 
W B BU RNS PllOPT� 

A MAN must be very hard to suit if he is not sat
isfied with the JAMES MEANS $4 SHOES. Re. 
tailers who are up with the times sell them in all parts 
()f the II. S. 

THE MODERN I CE YACHT. - BY THE AMERI�AN �E�� TE�EPH�NE ��. 
You cannot aflbrd to do without them. 

Geo. W. Polk. A new and valuable paper. containing 
full practical directions and specifications for the con
strnction 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, 
and arra�ement of all the parts. Contained in SCIEX
TIFIC AMERICAN �UPPLEMEN'.r, No. 6U. Price 10 
cents. To be had at this office and of all newsdealers. 

Mention this paper. 

UW-JOHNS' 
p.-rA.�Bo[<S�O·S� 

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. 

��·JAMES MEANS' 
$3���$4 

SHOES. 
THE 

VERY '�"B!�" BEST 
;;;; MADE 

Shoes from 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 p'bstal card, men· 
tioning THE SOIF:NTIFIC AMERICAN. 

JAMES MEANS & CO., 
41 14incoln �t.� BOMt o n , Mass, 

VELOCITY OF ICE BOATS. A COLLEo. 
tion of interesting letters to the editor of the SCIENTIFIC 
�::����ti�g

o���e ���s��� ° rt 
tri t�:id

t��l�e gr��t;' �t 
faster than the wind which propels them. Dlustrated 
with 10 explanatory diagrams. Contained In SCIENTlFH\ AMERICAN SepPLEMENT, No. 214. Price 10 cen.ts. To lie had at this office and from all newsdealers. 

H W. JOHNS' 
LIQUID COACH BLACK 

PREPARED READV f' OR USI'. 

One coat will make your carriage, wagon 

or sleigh look like new. Dries with a gloss. 

Varnishing not necessary. One dollar can, 

sufficient for painting an ordinary wagon. 

H. W. JOHNS M'F'G COMPANY, 
801.E MANUFACTURERS OF 

H, W. Johns' Liquid Paints, Colors in Oil, Varnishes, 

Asbestos Roofing, Steam' Pipe & Boi ler Coverings. &0. 

87 MAIDEN LANE, NEW YORK. 
CHICAG0 PHILADELPHIA. LONOON. 

---�-------

[C E.H O U S E  AND REFRIGERATOR. 
Directions and Dimensions lor construction. with one 
JIlustration of cold house for jlreservlng fruit from season to season. The air is kept dry and pure through .. 
out the year at a temperature of from 84° to 36G• Con
tained in S{'IENTlFIC Al\{ERICAN SUPPLEMENT No. 116. Price 10 cents. To be h a d a tthisoffic€and of all news. 
biers. 

GOLD MEDAL, P .!RIS. 1878. 
BAKER'S 

Brookfast Cocoa. 
Warranted absolutely pure 

()oooa, from which the excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi. 
cal, costing les8 than one cent a 
cup. It Is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for Invalids as 
well as for persons 1n health. 

3Ii .. ,.... SOld bj Grocers everywhere. 

W. BAKER & CO., Dorchester, Mass. 
PATENTS. 

IIIESSRS. M UNN & CO., in connection with the publi' 
catIon of the SCIEN'l'IFIC AMERICAN. continue to ex .. 
amine improvements. and to act as SoliCitors of Patents 
for Inventors. 

In thlS line of busmes8 they have had jorly-oop years 
experience. and now nave 'Un equaled,. facilities for th e 
preparRtlOn of Patent Drawings, Specitlcations. and the 
Gr��:�,

u6��:. �Sl�c
o�t�g

n
: Jg�rri�it�"i��r�eMU!i�e: 

Co. also attend to the preparation of Caveats, Copyrights 
for Hooks,IJabels, Reissue8. A ssignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge. on application. con-
��:�[h��\ i�1������� c����\.n1�ier:b:�� �;�g�t�: 
DeSigns, Patents, Appeals. R�issues� Infring-ementa, As
signments, R-ejected ·Cases, lIints on the Sale' of Pa .. 
tents, etc. 

We also send. Freta! cha1'ge, a SynopsIs of �'oreign Pa. 
tent Laws. showing- the COMt and method of securinlil' 
patents in all the principal countries of the world.. 

m:'lJNN 6< CO., Solicitor. of Patenu, 

DRY AIR REFRIGERATING MACHINE. 
Description of Hall's improved horizontal dry air refrig .. 
g�trtilr ��;i���� ;'°h:iliri��i���t

a Is0p�d ��bl& i��l�: 
i��s tfe���::, t�n�ca��� �r��dWftt t��ie����. showing plan and side elevation of the apparatus, and 
diagrams illustrative of its performance. C ontained in SCIENTIFIC AMERICAN SUPPr.;EMENT. No. �8�. Price 
10 cents. To be had � this office and from all news· 
{lealers. 

Steam! Steam! 
We build Automatic En!fines from 2- to 200 H. P., 

equal to anything in market. 
A I,arge Lot of 2, 3 and 4·H. Engines 

With or without boilers, 10'" Cor cash. 
B. W. PAYNE &, SONS, 

Box 15, 

LATHES 
Oil"" 'u.lli1ID "ww ......... iL"" .. 1 -

-� --, 

(\' 

Elzni:ra.. N. Y. 

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

llarrellIoop and Basket Ma
chines, V �neer Cutting Ma .. 
chines, Handle and Nulling 
Lathes, Milling, Morti.sing, 
Gear, and Key Seat ('uttinll 
Machines, Stave, Heading 

and Shingle Machines. 
I' MANITFACTlTRED BY THE 

I. E. lIlERR1TT BACH'Y CO., Lockport,N. Y., U. S. A. 

LIQUID PAINTS. 
Asbestos Roofing, BuildiJlg Felt, 

Steam Packings, "Boiler Cove ings, 
Fire Proof Paints, Cements, Etc. 

Samples and Descriptive Price Lists Free. 
H. W, JOHNS MF'G CO'I 87 MAlDEN LANE. N. Y. 

ICE·BOATS - THEIR CONSTRUCTION 

�?r���s
gi�i�fi·. V��� ����v'1:r:,�\j�:i�;t��d:�� 

construction. Views of the two fas�est ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall. 
M.E. Contained in Scn:XTIFIC AMERICAN SepPLF-
1\fENT, 1. The same number also contains the rules ard 
rf>gulat.1ons for the formation of ice-boat clubs. the 8-ai! .. 
ing and management of ice-boats. Price 10 cents. 

WATCHMAN'S IMPROVED 
TIME DETECTOR 

WITH SAFETY LOCK ATTACHMENT. ' 

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 consequenceli 
thereof, and liable to suit thE'reror. 

ASK YOUR STATIONER F"OR THE 
dDHANNFABER LEAD PENCilS 

THE BEST NOW MADE 

ESTABLISHED 1�46. 
The !!lost Popular Sdelltilie Paper in the World. 
Only $3.00 II. Yelll', inclnding Postage. Weekly. �2 NumberH n Year. 

This widely cit'cnlltled and splendidly lIIustrated 
paper is published weekly. Every number contains six
teen pages of useful infolmation and a large number of 
Original engravings of new inventions and discoveries9 
repreAenting Engineering Works, Steam MachinerY9 
New Inventions, Novelties in Mechanics, ManufHctures, 
('hemistry,lOectricity, Tel egraphy, Photography, Archi
tt"cture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Tel'llls of SuluilCl'iption.-One copy of the SCIEN
TIFIC AJIERICAN will be sent for one Uoo,.-52 numbers
postage prepaid.. to any subscriber in the United States 
or Canada, on receipt of tln'ee do llnl's by the pub
lishers; six months, $L50; three months, $1.00. 

Clnbs.-Special rates for severalnameR, and to Post 
Masters. Write for particulars. 

. 

GAS ENGINES. 
'llle safest way to remit is by Postal Order. Draft, or 

Express Money Order. Monl�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, drafts, etc., pay� 
able to 

Best in prinCiple, workmanship, and materials. 
An unequaled small Motor adapted to an uses. 
:'��t��e �:i�r �c!�oa.!.i�S!"�' �:::bi�:e Nf

o
r��!�i��:���ce. :tv.:I:'O'NN & CO .• 

Four sizes: 1 H.P.,� II. P .. l man power. and Dental Engine. [361 Broadway, New York. These Engines arp;pSe�11
a:�il�t����au�}!a��s for country use. 

• 

ECONOMIC GAS ENGINE COMPANY, T�:m 
Offlce and 8alearooma 84X>EY&T. _.Y. Scientific American Supplement. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four engravings. Contained In SCIENTIFIC AMERICA!" SuP· 
PLEMENT, �9. Price 10 cents. To be had at this office 
md of all newsdealers. 

Steam Dredgers, 
Pile Drivers. 

Send for cata
logue. 

Vulcan Iron Works, 
CHICAGO. 

W
ATCHMAKER

S 
.Bt-1-ore bu-sing. send for Price 141st of 
�t�t:l°':� oJ:'¥!�le �'j.�:�r�'a��,��: 
American Watch Tool Co., Waltham, Mass. 

THE ECLIPSE OF ALGOL, WITH THE 
latest Determinations of its Distance and Dimensions. 
-By Royal B. Hill, An interesting account of recent �;tg1�s d�!:�:Si��ri�iiit�s ��blf�'hnJiih�l o�hrt:t:!t!lWr�: 
How a cardboard model of the phenomena of its eClipse 
may be made. \\ ith 8 figures. Contained in SCIENTIFIC 
AMERICAN SUPPI.;EMENT. No. ;):18. Price 10 cents. To 
be had at this office and from all newsdealers. 

This is a separate and distinct publicatJon from 
fHio; SCIENTIFIC AM Ii. RIC AN. but is uniform therewitb 
in size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIICNTI FIC A1\l ERICAN SUPPLIi:MI1)NT is published 
weekly, and include! a very wide range of contents. It 
presents the most recent papBrs by eminent writers in 
all rhe prinCipal departments of Science and the 
Useful Arts, embracing .Biology. Geclogy, Mineralogy, 
Natural History, Geography, A rchreology. Astronomy, 

LIMITING NUMBERS OF TEETH IN Chemistry, Electricity, Light, Heat, Mechanical Engi. 

g.��ti�h�fl�heAdi������I�J>ttpoe,js bJf ����f.�)�in�r��: �e�riDg .. S�eam an� Railwa:: En�ineering, l\1ining. 
limitinA' numberf' of teeth in gear wheels when sffiall Shll' Bl"tlldlng, Marlne Engl11eermg, PhOtOgrllpby. 

finions must be used. The CfCIOidal sYRtem. The in- I ',LeChnOlogy, Ma.nufacturing Industries, SaT_itary En-
v���:11f;:p���olij�er:����%ie t�:t��n-.wtilicfla�t�a��� gineer�ng. Agricultur� •. 

Horticulture. Domestlc Econo-
Contained in the 8CIEN'l'lFIC AM

,

EH1CAN SU�PLEMIl;NT' lmy, BIOgraphy, MedICIne, etc. A vast amullnt of fresh 
No. ;)9�. Price 10 cents. To be bad at thIS office and and valuable information obtainable in no other pub. from all newsdealers. licatioll. 
. .' The most impuriant EWjineering Works, l\IechanisDls. 

��� � 
and Manufactures at home and abNr.d are illustrated 

Address .JO II N A. RO�JBJ.[NG 'S SON8, Manufactur. 
ers, 'llrent.on, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveymg power long distances. 
Send for circular. ------------------------
! CHARTER'S GAS ENGIN·E. 1 IJ.'be safest, most reliable and economical Motor in 

existence. 
Independent of Gas WOI'ks and Machines. 

and described in the SUPPLEMENT. 
Price for the SUPPI.EMENT for the United States and 

Canada. $5.00 a year, or one copy of the SCIENTIFIC AM
EIHCAN and one copy of the SUPPL I!:MI!:NT, both mailed 
for one year for $7.00. Single copies ]0 cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Y., 
PUblishers SCIENTIFIO AMERICAN. 

• 

Builders Edition. 

I 2 to 25 H. P .  S o  i t  ca n b e  uRed anywhere. 

_-======����������� . �,=Iir"., Makes its Own Cas 
� £0\\ AT COST OF ABOUT 

"" Tnt SCIENTIFIC AMERICAN ARCHITEOTS' AN D 
BeJLnI'RS' EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages j forming a 
large and splendid lllagazine of A l'cllilectln'e, rich
ly adorned with elefJant IJwfes in colm's, and with other 
:fine engravings j illustrating the most interesting ex .. 
amples of mudern Architectural Construction and 
anied subjects. USEFUL BOOKS. 

Manut·acturers, Agriculturists, Chemists. l£ng-ineers. A-Ie
chanics, Builders, men of leisure� and profe�gional 
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 maila 
at very sman cost. A comprehensive catalogue of 
useful books by different authors. on more than fift y  
dtlIerent subjects, bas 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, 
l11UNN & CO., 301 Jlroadway, New York. 

65 cents per M Feet, 
I A Saving- 01 25 to 85 per cent 

I 

I 
>!uarant eed over all other Gas 
Engmes. 

r:-<... Chicag-o Agent: H. H.LATHA1U, 
,)-:::;:::::;:::;::::::<------<:::::: New l�;r�l���l��� Street. 

________ 12 ('.ortlandt Street. 

Williams & Orton Mfg. Co. 
P. O. Box 148. S')'ERLING, ILL. 

ALLEA _ LE:. " C�STlNGS FROM spWAL fRNS 
- O-EV-UN 1. CO 

� f IN£ T,NNINO JAPAN- PA"0"� ') 
� -- -��- B AND FINE GRAY IRON ALSO STEEL 

A� U{ 't..i FINISHINI.7. NINe A�� . TtiQM lEHIGN ;Wl '" AMEHIGAN 5T PHllA .�_.."Q� 

A special feature is the presentation in each number 
of a variety of the latt'st and best plans for private resi .. 
dence!o\. city and country, including those of very mod .. 
erate cost as well as the more expensive. Drawings in 
perspective a]Jd in color are given, togetber with full 
Plans. Specifi.cations, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the IJnrl,t"est Circulation of any 
Architectural publication In the world. Sold by aU 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 

PRINTING INKS. 
BRANCH OFFIC:�.����d;;y�n�e�Y�r:ireet, Pa- Shafting and Gearing Textile MachinerYI I T��S

.in'rW!!d&"��· TH:Ni��8��sci:&:,
i
6'g�,� i'Ji�n;��thi��.r�� 

cl1lcBnildlng, ne"r 7th Street. Washington, D. C" , ELEVATOR8, ETC. Philadelphia, Pa. bard St8., Phil a., and 47 Rose st., opp, Duane St., N. Y. 
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