
Ln::�e
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The above are charges per agate hne-about eight 
words per line. rrhis notice shows the width of the line, 
and is set in agate type. Kngravings may head adver
tisement� at the same rate per agate line. by measurement, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn
ing to appear in next issue. 

STEEL BALLS. 
FOI· Allti-Ftoiction Deal·iDgs, of 
Best (jaHt Steel. Hardened, G.·ound, nnd Burnil!iiJed, from 3-16In. to 2 in. diameter. 

In quality and density of metal. in uniformity of temper, and in ac
curacy and nicety of finish warrant
ed unequaled. 

ar Samples and prices on applica
tion. 

Simond's Roiling-Machine Co., Fltehburlr, Ma88. 

BRONZE Fl.ELIEFS 
Make an Everlasting- Portrait. We produce them from 
photographs of yourself or departed friends. Perfect likeness every tIme. eHAS. A. BAILEY, Sculptor, Box 988, MiDDLETOWN, CONN. Mention this paper. 

ALL �OEVllN !(col FINE TINNING J�,t��� 
� " --'EABL AND FINE GRAY IRON AlSO 5TEEL 

___ g CASTINGS FROM SPECIAL RNS 

• J r.HOMl' LEHIGH AVE 8< AME�I'2��H�tPHllA � 
GAS ENGINEERING, RECENT PRO-
gress in.-By A. Macpherson. Regenerative system of 
retort firing. Improve�ents in gas purification. Burn
ers and regenerative lamps. 'l'he Wetsbach gas light, 
�;�:�� u�� �;���c�!. 

co
t�;r:i'n�

i
J \� fo������g· A����� CAN SUI·PL>:MENT. No. 6Ut. Price 10 cents. 1'0 be 

had at this otllce and from all newsdealers. 

DELAFIELD'S PAT. SAW CLAMP 

With saw for cutting metals. Saves all the broken 
hack· Haw blades. In use over two years in all parts of 
the country. 1.'he new clamps have the edges bevelled 
that. bold the saw. By mail, with one blade, 50 cents. 
:;zt:� �;d�����' '�I���"g�J�ri:: ,7,����t��c�, �����t:a�: 
by mail. Discount to dealers. 

N(HtOTO:-1 MFG. WOUKS, Noroton, Conn. 

1 cieutifit �tutritllu. 
New Cas Engine 

"The Baldwin" 
Exhibited at the late American Institute Fair. New York. 

A four horse-power engine in connection with storage bat
tery, running �4 incandescent electric lights (and without battery, 32 lights). giving a perfect light. with nil the steadi
ness that Can be obtained from the high-speed steum engines 
h�rC�TlfgO�t�rg ��rs�

l�f�rA·Co
l
ri1���negd ��dwYi���lt�n:e�tih:'trg� 

remaining lights in the slightest degree, Amarvel of beauty. perfection, and power, adapted to lighting. pumping, and all 
purposes where a safe an d cheap power is required. Manufactured and guaranteed by 
C>'tis Brc>'tners � Cc>. 

THE COPYING PAD.-HOW TO MAKE 
and how to u�e j with an engraving. Practical dir actions 
g����c��g:
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�J���i�ej�� �������;l�OA\:�i�gA�o���polEi�]£���.t�e�: 
43S. Price 10 cents. }"'or sale at this office and by all 
newsdealers in all parts of the cop.ntry. 

Il\Y.JOHI$' 
·Aseflfaa 

STEAM PACKING 
Boiler Coverings, Millboard, Roofing, 

Building Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. l 

H. W. JOHNS MFG. CO .. 87 Malden Lane, N. Y. ' 
PHTHISIS.-A PAPER BY DR. H. C. 
Wood. describing in detaIl the new treatment of con
sumption by sulphureted hydrogen. Contained in SCI
ENTIFIC AMER.ICAN SUPPLEI\JENT. No. 594-. Price 10 cents. To be had at tws otllce and from all newsdealers. 

RRESERVATION OF MEAT Witbout Cans-Egg shell method. 
Apply to DR. SALZER, 613 Park Ave., Baltimore, Md, 

Mention this paper. 

EJevntol"s all" Hoisting Machinel'Y', 
3S l'Altli. ItOW, NEW YORK. 

CASTING METALS UPON UOMBUf::lTI-
ble Materials.-A paper by A. E. Outerbridge Jr., describing a process of casting iron and other metals upon 
lace, embrojderies. fern fronds, and other combustible materials. With 4. illustrations. Contained in SCIENTI_ 
FIC AME ltICAN SUPPLEME'T, No. 6Ul. Price]O cents. 
To be had at this office and from all newsdealers. 

NQv�lty H�ir rurn�u. 
Expose an Immense Heated 

Surface. 
Extract all the Rea t from 

the Gases. Furnish Pure 
Warm Air in Abundance. 
Fourteen Years of Test. 

THE AMERI�AN BELL TELEPH�IE ��. � �N�I�¥O� S���1h� ·illfii�u��fo��0�!,,��� 
the prosecution of this wurk. Damming the Chagres 
River. Extent of the earth cutting. OceRn tides. The climate. Prevalent diseases. Cost of the canal in Jives. Cost of the work. Contained in SOIENTIFIC' AMEIUOAN 
SUPPLEME"T, No. 6113. Price 10 cents. To be had at 

Universally satisfactory. 
Send for H Our FU1'Ilace Hooko" 

Abram Cox Stove Co" 
MA:S-UF ACTURERS. 

95 MILK ST., BOSTON, MASS. 
this office and from all newsdealers. 

Philadelphia and Chicago, 
INVENTORS and others desirinJ Dew articlesmanufac .. 
turedand introduced, address P. O. Box 86, Cleveland, o. 

[JULY 28, 1888. 

CHEMICAL AND ALLIED INDUS-
tries.-By 'Yahon Smith. An elalJorate report upon 
the objects illustrative of the progress, advance. and 
�:����e��::
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SCIKKTIFlC r\l\IERICAX SPPPIJFMF.:s'T. Nos. 621, 62�, 
629, 6:JU, Ij3'l. l'ricelOcents eachor5Ocents for the 
series. To be had at this office and from all newsdealers, 

SY�AL��[ M�ll[��lt m�� W�RK� 
W B BURNS PROpH 

JAMES B. EADf::l.-AN ACCOUNT OF 
tbe life and labors of this eminent engineer. With a 
portrait. Contained in SOl E!'\TIFIO AM�:RIOAN SUPPLE
MENT. No. i>9'l. Price 10 cents. To be bad at this office and from all newsdealers. 

HOW TO .MAKE AN INCUBATOR.-
Full directions. ilJustrated witb 7 ft�ures. Also direc-
�g�I�Ni'�:1O °Xi:��ii�� Nt��ppir.�

r
��;�,

s
NO. iff�:�i?';?ce \� 

cents. To be had at this Office and from all newsdealers . 

AUTOMATIC CUT OFF ENGINES.t't�\'��i6 MANUVACTlJRfD UPON SC1£NTlfjlCAND pAACT1CAl PRINCIPLES 
.j" B AL L ENGINE CO ERIE PA 

S AWS Wanted 5O.UUO Suwyers and SAW S � Lumbermen to 8end us their � 
full address 1'or a copy ot Emerson's ar Book A of �A WS. \Ve are first to introduce NATUR- A 
AL GAS for heating and tempering :-iaw8 
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S EM ERSON, !'!llJlTH & CII. (Ud.), S Bellver Falls, Pa. 

or'::S: E 

J Citutific �mtticau 
ESTABLISHED IS46. 

The Most Popnlar Seleotille Paper in the World. 

This widely cit'cuInted and splendidly Illustrated 
paper is published weekly. Every number contains Six .. 
teen pages of useful information and a large number 01 
original engravings of new inventions nnd discoveries. 
representing Engineering Works, Steam 1\1 uchinery, 
New Inventions, Novelties ill Mechanics, Manufnctures, 
Chemistry, Electricity. TelegraphY.Pbotography. Archi
tPcture, Agriculture. Horticulture, Natural llist.ory, etc. 
Complete List of Patents each week. 

Tel'llIs of SUlUICI·iPlioll.-One copy of the SCIEN
TIFIC A..:'I1ERIOAN will be sent for one 1/ea,.-52 numbers-This Company owns th e Letters Patent 

gran ted to Alexander Graham B ell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

ThO Orl'[l'nal Unvulcan]'zOd Packl'n[, postage prepaid. to any subscriber ill the United States 
II lJ or Canada, on receipt of three 11011111'''' by the pub-

lishers j six months, $1.50; three months, $1.00. 
CALLED THE STANDARD-AS it is thePIlcking by which Ciubs.-Special rates for several name •• and to Post =;;:::=':'-'==::-"'::'::..:,:c=��!!:'; _all others are compared. Masters. Write for partlcniars. 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 consequenceb 
thereof, and liable to suit therefor. 

1!t!:,=\'It'h g����a: Ja��!f1 NS PACKING u.nltlll5 . llhe safe.lt way to ryml1;/s bn'OI\taI Order. Draft, or {�1 Toh), Q+-eet, N y Express Mqney Order. MODt�y carefully placed inSide JENKINI.1 BROS i05MllkJ:"!Mree-t. BOl!lton. of envelopes, securely sealed, and correctly addressed. 
t) I i� 8D��b:;!h8��'lLll��':iO. seldom goes astray, but is at the sender's risk. Ad-

__________________________________ dress all letters and make all orders, drafts. etc., pay. 
ROCK BREAKERS AND ORE CRUSHERS. 

we manufacture and supply at short notice and lowest rates, Stone and Ore Crllshers. con
tainin/i{ the invention described in Letters Patent issued to Eli W. Blake, June 15th, 1858. to
gether with NEW AND V A LU ABLE IMPROVEMENTS, for which Letters Patent were granted 
May 11th and July 20th,188O, to Mr. S. J.;. Mlirsden. All Crushers supplied by us are constructed under the superintendence of Mr. Marsden. who, for the. past twenty years, has been 
oonnected with the manufacture of Blake Crushers in thi8 country and Engl and. 
FA8iWi:ILA�I:Y�:)�XCi';'N� Z!!��I::WC�oitIK"�r.�ct}lIiIt'At'�l',Wii'I�?nn. 
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·§r:�l���J'Hg!t� iDg Engines. Turbine water 

wheels. Constructors of Special 
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p i��l�B�t��nA. We build Automatic Engines from 2 to 2OOH. P., 

SHIP WAVES.- BY SIR WILLIAM 
equal to anything in market. 

• 
Thomson. A lecture delivered before the Institution of A Large Lot of 2, 3, and 4·H. Engines 
Mechanical Engilleers.-Definition of wave. Tbediller- With or without boilers loU' Cor cash, 
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.. SONS Ellect of a Sblp's build in causing waves: With e ight • •  .., , figures. Contained in SOIE"TIFIC AMERICAN SUPPL"- I B 15 Elm' N Y MIllNT No. 61 .... Price ten cents. To be had at this I ox , Ira, • • 

otllce and from all newsdealers. - -------- .. ---------------

C�!�!�'S .. ��:tJ������: � 
An impulse at every revolution. • ..... 111111. 

Perfect steadiness gnaronteed Address JO liN A. ROEBLING'S SON8. �Ianufactnr-
for Arc or Incandescent ElectriC ers, Trenton, N. J., or 117 LiberLy Street, New York. 
l.Jighh. Se'::���

s 
crr��I!�.

pe for conveYIng power long distances. 
Independent of gas works when 

���r��, a
a�gst"���5sc���.o;;� LEAD SMELTING.-A FULL DE SCRIP-

lU fee t, or about olle cent pel' tion of the Lewis Bartlett process. by William Ramsay j 
hou.· to each indicated H.I:». illustrated with 9 engravings. Contained in SCJENTIFIO 

A }'el"fectly Safe Motot' ���!thOa1t�t �grsP�di�:��d frO
om �N�ewfJ!;Tei�. ,

cen
t
s. 

fol' All Places and l'lll·pose •• 
New York Agent, JOHN J. BOCKIE, 47Dey Street. 

Chicago Agent, H. R. LATHAM, 318 Dearborn Street. 

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

PATENTS. 
MESSRS. MUNN It CO .• in connection with the pllbli' cat!on of the SOlEN'.rIFlO AMERICAN. continue to ex

amine improvements. and to act as Solicitors uf Patents 
for Inventors. 
eX�;i�::c��

n
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preparatlOn of Patent Drawings, SpeCitiCatioI!s. and the 
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TO BUSINESS MEN. 
The value of the SCIENTIFIO AMERICAN as an advertising medium cannot be overestimated. Its circulation 

is many times greater than that of any similar journal 
now published. It goes into aU the States and 'l'errito
ries, and is read in ail the principal libraries and reading 
rooms of the world. A business man wants something 
more th!ln to see his advertisement in a printed newspa.per, He wants Circulation. This he haR when he 
advertises in the SCIENTIFIC AMERIOAN. And do not let the advertising agent intluence you to substitute 
:���t?��e: Ifs�P�i ��b\�i������

I
�2lC����I���d.e wl�ei� 

for your interest to advertise. This is frequently done, 
�����t��:��r��;f1n��::��ti�ti�c���rn�
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e4 on the SCIENTIFIC AMERI!:'A,.,.. 
�'or Tates see top of first column of this p�e. or ad

cUeaa MUNN & CO •• Publisher ... 
, 361 Broadway, New.llol'l,. 

STORAGE BATTERIES FOR ELEC 

��� ra������i���:S �:ra1i�l t�·t::����������e�}nt�: 
subject of the applical ion of storage batteries to locomotive purposes. Contained in �Ol �;NTIFIC AMERIOAN 
SUPPLeME'T. No. 62(). Price 10 cents. To be bad at 
this office and from all newsdealers. 

Scientific 8QQJs Catalogue 
RECENTLY PUHI,I!'!HED. 

Our Dew cataloglle containing over 100 pages, includ� 
ing works on more than fifty ditJerent subjects. Will be mailed tree to any address on application. 

MUNN & CO., Publishers SCientifiC American. 
361 H"oadway, New YOI·k. 

� MPLETE. STEAM l?tr� i 
L-..JLONL: SE.VEN DOliARSn , 
DEMAND THI PUMP/ - / � I 

OF YOUR / OR WRITE. I DEALE.->�� TO US FOR PRICE5.11 ;;::. 
..

. 
�;>/ VAN DUZEN'S PA

. 
TENT �II m VAN DUZEN a. TIFT.-

I, SOLE. MAKER5 d QNCINNATI, O�f 
PROPULSION OF STREET CARS.-
A paper by A. W. Wright. in which an endeavorismade 
to solve .the problem us tn the amount of power reqUIred 
��:��ao�:�re(5����i�� f�eS'C�

t
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PLE>IENT, No/:J33. Price]O cents. To be had at thi� 
office and from all newsdealers. Co. alsoattend to the preparation of Caveats. Copyrights for Books,I.abels, Heissues. Assbznments. and Reports 

on Infringements of Plltents. AU business int.rusted to 
them is done with speCial care and promptness, on very reasonable terms WElT MYER PATENT FURNACE 

A pamphlet sent free of char/le, on applicatIon. con
taining full information about Patents and how to procure themj" dir�ctions cODcernin� Labels, Copyright8, 
Designs, Patents, Appeals. Roissues. Infringements, As
signments. Rejected Cases. IIints on the Sale of Pa
tents,etc. 

BOILERS OF EVERll DESCRIPTION. 
IDE Automa1ic Engines, Traction and Portable Engines 

&TE�l.\I.E R.O�%:) R.C>:E..:E..ER.B. 
Manufactured by Foundry and Ntachine Department, Harrisburg, Pa.. U. S. A. 

able to 
�'t7NN & COo, 

361 Broadway. New York. 
• 

T�E 

S�ientific American Supplement, 
This Is a separate and distinct publ1catlon from 

·rH. SCIENTIFIC AM"RICAN. 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 transla.ted descriptions. 
THE ScncNTIFIC AIU l!:RIOAN SUPPLIl;MII;NT is publisbed 
weekiy, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all rhe prin3ipal departments of Science and tho 
Useful Arts. embracing lliology. Gecloe;y, Mineralogy, 
Natural History, Geo�raphy, Archreology. Astronomy, 
Cbelllistry, ElectriCity, Light. Heat, :\Iechanical Engi. 
neermg. Steam and Railway Engineering, :\1 ining, 
ShilJ Building, Marine Engineering, Photogrnphy, 
·.Lechno!ogy, Ma.nufacturing Industries, Sarjtary En .. 
gineering. Agriculture, Horticulture, Domestlc Econo .. 
my, Biography, MediCine, etc. A vast amullnt of fresh 
and valuable information obtainable in no other pub. 
lication. 

The most impuf"tant En'iineenng Works, l\I echanisms, 
and Manufactures at home and ab!"oad are illustrated 
and described in tbe SUPPLEMENT. 

Price for the SPPPLIJ;MENT for the United States and 
Canada, $5.00 a year. or one copy of tbe SCIENTIFIC AM
IilHIOAN and one copy of the SUPPLEMI�NT, both mailed 
for one year for $7.00. Single copies ]0 cents. Address 
and remit by postal order, express money order, or check, 

llIUNN & Co., 361 Broadway, N. Y .. 
Publisbers SCIENTIFIC AMEltICAN. 

• 

Builders Edition. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITIO N Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Jl'orty lurge quarto pdges. equal 
to about two b undred ordinary book pages j forming a 
large and splendid Magazine ot A l'chitectlll'e, rich
ly adorned with elegant plates in colors, and with other 
tine engravings j ilJustrating the most interesting ex
amples of modern Architectural Construction and 
allied subjects. 

A spaOlal fll!ltnre is the presentation In each number 
of a variety of the latest and best plans for private resi
dences. City jtnd country, including tho�e of very mod
erate cost as well as the more expensive. Draw1ngs ta 
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 tbe Lar ... est Circulation of any 
Arcbitectural publication In the world. Sold by aI 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. We also send • .trem! charge. a SynopsIs of �'oreil<n Pa. 
tent Laws, showing the C()Rt and method of securing 
patents in all the prinCipal countries 'of the world. 

DUNN ok CO., Sol1cllora of Paun�., 
361 Broadway, New York. 

BRANCH 'OFFICES.-No. 622 and 624 F Street. Pa
cllIC Building, near 7th Strset, WaahiDlltOn. D. C. 

IC� an�. REFRIG�RATING MACHINES ��ll�\[��8�J�����t'l 
The Prctet ArtifiCial Ice Company (Limited), Room 6, Coal &·Iron Exchange, New York. bard Ste., Phila., and 47 Rose St., oPP, Duane St., N. Y. 

© 1888 SCIENTIFIC AMERICAN, INC. 
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