
Inside l'age. each insertion � - - 7:;) cents aline. 
Back Pa&,e, each insertion - - - 81.00 a line. 

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

Ilill STAR HACK SAW 

These Hack Saws will cut Iron and Steel be 
yond all expectation. 

Iron working mechanics e"\"erywhere must and 
will use them. They do the work of :files at one­
tenth the cost, and III one-tenth the time. One 
Patent Nickel-plated Steel frame, and one dozen 
8 inch Blades sent by mail, prepaid, on receipt 
of $1.50. Ha�ware dealers will furnish them at 
at the same price. All saws marked with a star, 
and bearing our name are fully warranted. 

MILLERS FALLS CO., 
98 Reade .treet. New TtWk 

H �vel� H�H-ruru�e=. 
Expose an Immense Heated 

Surface. 
Extract all the Heat from 

the Gases. Furnish Pure 
Warm Air In AblJIldance. 
Fourteen Years of Test. . 

Universally satlsfactory_ 
Send for "Our Fumace Book." 

Abram Cox Stove Co., 
lIANUFACTURER89 

Ph!!.adelphla and Chicago. 

"TOOTH BRUSH REFORM." 
ITS PRINCIPLES AND RESULTS. 

For the harsh bristles so long in use. we otfer a delicately 
compllct serrated surface of specially prepared felt, of 
great pOlishmg power.snd conforming, after a moment's 
soaking, to every crevice of the teeth, reaching be­
tween.-and. by its absorbent nature, removing the oils 
and accumulations which cause decay. Results, attested 
by prominent authOrities, prove thAt the 

��Yv�'MW» %7 - ' -� - - I C) 
� "<"W 

The Most Durable 'S' ''  ' • Indestructible by 
and 

EASILY APPLIED. 

'_ /,{ '" it' 

;�� <? �f _ 

Acids or 
AIIV DeKree of Heat. 

ASBESTOS WICK PACKING. 
Composed of the purest and ftnest Asbes tos,fibre. Can be wound or packed In any shape around small steam 

and other valve stems. Strictly ac.d-proof. 
ASBESTOS M ILl. BOAR D-F),AT PACKING. 

Composed wholly of PURE ASBE8TOS8l:,':.�.,w:�':�
s
:O

c
�rn��':-\i�'ii'g

s
��

.
adulterated mill board. For fiange jOints, 

VULCABESTON. 
For electrical plates, rings, washers. piston-rod packing rings, faucet washers, sheet packing, etc. 

H. W. JOHNS MANUFACTURINC COMPANY, 
SOLE MANUFACTURERS OF 

H. W. Johns' Asbestos Sheathings. Building Felts, Fire-proof Paints, Liquid Paints, Asbestos Roofi,ng. etc. 
S,), M A IDE N  I.ANE, NEW YORK. CHICAGO. PHILADELPHIA. LONDON. 

SYRACUS tit�u!!a�c
RGo!!g!gt�: Boats. and Canoes for Oar, Sail, or Pad�6 

oJJ all surplus water. The amount of 
��J;e'iI!�;:JOt;d 

t�� !��:;"'fg�o;:e�� 
sure available and quantity of water 

guaranme something which 
18 a hIgh rated horse pow-

that these motor� will 
satisfactorily which 
Are adapted for all 

machinery, electric 
elevators, 

-'�';', "�.C.·-':: TUgRK 
N.Y. 

THE AMEnI�AH BELL 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. 

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 consequence" 
thereof, and liable to suit tht'refor. 

STATIONARY AND MARINE 

-ENGINES-
EITHER COALO R PETROLEUM FUEL 

STEAM YACHTS. 
- SEHOST AMP fOR CATALOCUE. -

RACINE HARDWARE CD., • RACINE WIS. 
--OR-

THOMAS KANE A CO,. 
139 WABASH AVE., - CHICAGO, ILL. 

N A V AL ARCHITECTURE .-AN IN-
teresting review, by Mr. R .  Duncan, of the progre88 
tha t has been made In this brancb of science during 
the last fifty years. Contained in S(,rENTIFIC AMERI­
CAN SUPPLlIMENT. No. ;)89. Price 10 cents. To be 
had at tbls office and from all newsdealers. 

IF ----Y-C) U USE 

VALVES . 
(\\\....\� Y-\ \-< [::>'\'\\\ \�"c.. \- .... \ " . '--' � \ " .� 

,� __ � __ J ENKI NS BROS. 

Imparts smoothne88. cleanliness, and benefit to the 
teeth, soothes and strengthens the gums, and avoids M ICROSCOPES Telellcopea. Sputa annoyances and positive injuries infiicted by bristles. deB, Thermometer8

-
I� IT Et:ONOMICAL' Barometer',!:hot"!l!'!'phicQ,djiUfrwAmaleurs Field Imperishable holder costs 35c. ji'elt Polishers only need Gl<J88 ••• .t •. w. H. Walmsley & Co. Phil� .• P&. be renewed, 18 boxed 200 .• each good for ten days' benefi- Mention thIs paper. DIns. price Hat free. Bend tor Special Bargain List., 

cial nse. Test it an�ud§e. Druggists or mailed 1P.' . 
(SeeSCIENTIFICAMERIg:N �lM���·af.��p.iica,N 

• •  THE PENNSYLVANIA GLOBE GAS LIGHT CO. 
New Gas Eng i n e ;  -

N.8. �;cr[;:;th We��d St., 

"T'h', ,e" Ba I dw i n" Li;:rWi��{�9�t1�t;�� , Gas and Water Works. 1iJxMblUd at tbelauAfMl'ican InstAtuu Fair, NIM York. Manufacturers of A four horse-power engine in connection with storage Gas Machines for Li,ghtlng Dwell-battery, .running 84 Incandescent electriC light.. (and �:eer!�� o�h't,,:l��"te::!�dl>Y�':i !\W,1�::t!':A�8 fi.�r��)t,;I�:'�i:e�ei�'i}. �f.�t
'h'i;t� and Ornamental; Lam1> Posts for speed steam engines in common use for electric lighting, Streets and Private Grounds i G8S-and permitting any number of lights to be shut o1for oline Fixtures.Chandeliers,Lamps tUrned on without a1fectina' the remaining lights in the and Brackets. Dealers in Gns oUne ���t;.s:d��f:rio 1ig�tfn��l

p������Yal3r�,c���p::s�� ��e�'A:t�f:��s
j.ur.,am\i¥o

e
r J�� where .. safe Bnd cheap power is required. Manufac- Works, and other products of Petro. ture

O
d atnd.·gusara

B
nt"'red

O
bYthers & CO., 

leum. -I!!oS6.-
William L. Elkins. Prelfi.d<11t. 

Wm. ��1�fn�����1;.e=!:.ranager. 

Elevators and HOisting Machinery, c. K. Robinson , Seeretary. 

3S PARK ROW, NEW YORK. 

WJ 
PATENT - p!! �r�o��� Li���e!e��� lb. 

pressure. Send for Lists. 
HAND. BURR & CO., ,- 6U and616 Market St., Philadelphia. Pa. 

P.ATENTS. 
MESSRS. MUNN " co., In connection with the publi' 

catlon of tbe SCIENTIFIC AMERICAN. continue to ex­
amine improvements� and to act 8S Solicitors of Patents 
for Inventors. 

��!�n:�� ��i.n'i!':Vt,!'e�n=I�"'}.,{mlt�J..��� 
preparatIOn of Patent DraWi?os, Specitlcations, and the gt��:��&��££ !Egl����ign: cg�ntti���t�l:ss\�eJu��e� 
Co. also attend to the preparation of Caveats. Copyrights 
for Books. Labels, Reissues. ASSignments. 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 cnarge, on applicatlO� con-!:ti
r
n�nfh��l

; 
i������n c�����.l:::�eit,:b�? �g;���t� 

Designs. Patents, Appeals. Reissues, Infringements. As­
signments. Rejected Cases, Hints on the Sale of Pa­
tents, etc. 

We also send; freeo! charge, a S),nops18 of ]<'orelgn Pa­
tent Laws. showing the coot and method of securinll 
patents in all the principal countries of the world. 

RUNN & CO,. Solicitor. 01 Pa'en'., 
361 Broadway, New York. 

BRANCH OFFlCIIlS.-No. 622 and 624 F Street, Pa­
Olflc Building. near 7th Street, Washington, D. C. 

�@LUMBU' �ICYChES· 00 ou;r�ICltLES Cie SI�k��trANDEMS GUARA�TEED:HIGHEST GRADE 
ILLUSJRATED CATALOGUE'FREE � -- POPEMFG.CO. 

79 FRANKLIN ST· BOSTON 
BRANCH 12WAR,R,EI'I'ST.NE'wYOf\K 
HOUSES I1291 WABASH A\lE.CHICAGO. 

USEFUL BOOKS. 
Manufacturers, Agriculturist.s, Chemists, Engineers, Me­

chaniCS, Builders, men of leisure, and professional 
men, of all classes. need good books in the line of 
their respective callings. Our post office department 
permits the transmi88ion of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by ditferent authors. on more than IIfty 
ditferent subjects. has recently been published for 
free circulation at the office of this paper. Subjects 
cla88ified with names of author. Persona deSiring 
a copy. have only to ask for it. and it will be mailed 
to them. Address, 
MUNN & CO ., 361 I1roadwIlY, New York� 

EST A.BLISHED HALF A. CEN1'URY. 

UAIMN'S )"fIRE &BURGLAR . 

SAFES 
��E �J.Et4;r.fp�avEMEN1S BOT FOUND Itl ... �AKC's. ' OTHE""a; ... THAT Will WEll REPAY Atf 
INVESTIGATION 
By,it\05EO��I�ft TO 8.Eclmt 
THE BE.SI,SAFE 

MARIVINSAFE co. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

BICYCLES and TRICYCLES. 

• 
20 Diff'erent Styles. 

New and Second-hand machines bou ht 
and sold. Send stamp for 

,

largest 'ill­
cycle catalogue ever printed. 

John Wilkinson Co .• 

IJ6 State Street, CbicaKo, III. 

RUBBER BEL TINC, PACKINO, HOSE. 
Oldest and I,ar&,est Manufactnrer. in the United States. VULCANIZED RUBBER FABRICS 

For Mechanical Purposes. 
A.:I.r Brak.e EEose 

A SPB(lIALTY. 
RUBBER MATS, 

RUBBER MATTINC, 
AND STAIR TREADS. 

It I' t ,", .. "� 

�\ \ m1 
n � ii 
\ 'C' .;;'� 

NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 
JOHN H. CHIIIBVER, Treas.. Brancbes: 167 Lake St •• ChlcllllO: 3(ti Chestnut St .• Phlla.; 52 Snmmer St� Boston; 
J. D. CHEEVER. Dep'y Tress. Post & CO. Cin., O. Europe'n Br'cb, Pickhuben 5 Hanlburg (Freihafengeblet), Ger. 

© 1888 SCIENTIFIC AMERICAN, INC. 

r APRIL 14, 1888. 
, We are prepared to furnish the IInest qnallty of 
THROUGH PUNCHES and DIES for Mto:TAI, 
WORK for the manufacture of which we have nn­
equalled facilities. Henry Disston &; Sons. Incorporated, 
Jobbtng Department, Front &; Laurel Sts .• Phlla., Pa. 

BUFFALO FORGE CO. 
MAKE BEST LINE 

FORGES BLOWERS EXHAUSTERS 
, '.' !, '� ,L�, DRILLS ",,\,' o,\..\) 1;\." 

HOW T& llAKE AN INCUBATOR.-
Full directions, llIustrated with 7 fillures. A Iso direc­
tions for operating the apparatus. Contained In 
SCIENTIFIO AMERICAN SUPPLEMENT, No. 612. Price 11l 
cents. To be had at this office and from all newsdealers. 

AUTOMATIC CUT OFF ENGINES.';,:;s'tW;';,t� � A NU F A CTURED UPON S::;!UH1FI: Al'ID pRACTICAL PRI NC.PlE S 
I BALL ENGINE CO ERIE PA 

LEAD SMELTING.-A FULL DESCRIP-
tion of the Lewis Bartlett proce88. by William Ramsay; 
illustrated with 9 engravings. Contained In SCIENTIFIO ��:lfa�rat�KfnJi�::�d f�o

m �ft'�;'wrd'!�¥ei�. 
cents. 

SY�A���[ MAllt��lt \��� W��KS 
"J B BURNS PROP-

THE FLORIDA 
STEAM HEATER. 

Will Never Rust Outo r Explode. 
Sectional. Portable. AutomatIc. 

Magazine or Surface Ifeed. 16 sizes. 
Send for Illus. Book and Estimates. 
Pieree, Butler & Pieree IIfg. �� 
Want AgentB. SYRACUSE, N. Y. 

.ESTABLJSHED 1�46. 

The Most Popular Seieutlle Paper in the World. 

Thill widely clrculnted and splendidly Ulustrated 
paper Is published weekly. Every number contains six­
teen pages of nsefnl lufOImatlon and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics. Manufactures, 
Chemistry, I<lectricity. Telegraphy. Pbotography. Archi­
tecture. Agriculture. Horticulture. Natural History, etc. 
Complete. List of Patents each week. 

Terms of SUb8C'·i1>tion.-One copy of the SCIEN­
TIFIC AMERICAN will be sent for one llear-52 numbers­
postage prepaid. to any subscriber In the United States 
or Canada, on receipt of three dol1o rs by tbe pub­
liBeI'81 IIIx montb8�1.5O. tmee month •• '1.00. 

Clu "".-SpeClal rate. for sefli'rsl names, and 'to Post 
Masters. Write for p8rticularw. 

The safest way to remit is by Postal Order. Draft. or 
Expre88 Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goos astray, hut is at the sender'$ risk. Ad­
dress aU letters and make all orders, drafts, etc., pay­
ahle to 

�"O'NN � COo. 
S61 Broadway, New York. 

TUE 
Scientific American Supplement. 

This is a separate and distinct publication from 
rHE SCIENTIFIO AMERICAN. 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 SCIENTIFIC AMERICAN SUPPLEMENT is publisbed 
weekly, and Include. a very wide ranlle of contents. It 
presents tbe most recent papers by eminent writers in 
all the prinCipal departments of ScHmce and the 
Useful Arts. embracing Biology. Geclogy, .Mineralogy, 
Natural History, Geography, Archreology. Astronomy, 
Chemistry. ElectriCity, Light, Heat. Mechanical Engi­
neering. Steam and Railway Engineering, Mining. 
Ship Bulldlnlr • •  Marlne Engineering. PhotQgrllphy. 
�ecbnology, Manutact.arlng industries, SaLitary En­
gineering. Agricultnre, Horticulture. Domest!c Econo­
my, Biograpby, Medicine. etc. A vast am(JUnt of fresh 
and valuable information obtainable in no other pnb­
licatlon. 

The most �mportant EwJineel'ing Works. Mechanl.ms. 
and Manufactures at home and ab�o .. d are illustrated 
and described In the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5,00 a year. or one copy of tbe SCIENTIF£C AM­
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check. 

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

• Builders Edition. 
THE SCIENTIFIO' AMERICAN ARCHITECTS' AND 

BUILDERS' EDITION Is Issued monthly. $2.50 ... year. 
Single copies. 25 cents. Forty large quarto pages. equal 
to about two b undred ordinary book pages; forming a 
large and splendid Ma&,aziue of Architecture, rich­
ly adorned with e/;lgant plaus in colD".,. and with other 
fine engravings; illustrating the most InterBstlng ex­
amples of modem 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 thOt!e of very mod­
erate cost as well as the more expensive. Drawings in 
perspective and In color are given, togetber with full 
Plans. SpeCifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for It the Larl[est Circulation of any 
Architectural 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 CRAS ENEU JOHNSON &; CO. 's INK. Tenth and Lom-­
bard Sts .. PhiJa., and 47 Rose St., opp, Duane St. N. Y. 
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