
In8,lde PB/I'e. each insertion � - - 1::i cents a line. 
'Back Pa&,e, each insertion - - � IH.UII a Une. 

The above are charg.,. per agate .lme-about eight 
wQrds per line. '1'his notice shows the width of the line, 
and is set in agate type. Engravings may head adver
tisements at the same rate per 8jilSte line, by meJl.8Ure
mentt - as the letter press. Advertisements must be 
received at publication ottice as early 88 Thursday morn
ing to appear In next issue. 

STAR HACK SAW 
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These Hack SaWB will cut Iron and Steel be 
yond all expectation. 

Iron working mechanics e\"erywhere mustand 
will nee them. They do the work of files at one
tenth the cost. and m 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. Hardware dealers will1'urnish them at 
at the same price. All saws marked with a star, 
and boaring our name are fully warranted. 

MILLERS FALLS CO., 
93 Beade Street. New York 

STEEL BA.LLS. 
For Anti-Friction Bearin&,s, of 
Best Ua�t Steel. Hardened, 
G-..ound, nnd BUl"11isbed, from 
3-16 In. to 21n. diameter. 

Iii quality and density of metal, 
uniformity of temper. 'Ind in ac

curacy and nicety of finish warrant
ed unequaled. 

a:r Samples and prias on applica
tion. 

lng-Machine Co •• Fltohhur&" Ma ... 

T ELE S C O P E S-THEIR HIS TORY 
and the discoveries made with them.-By Prof. E. S. 
Holden. An interesting historical paper. discusMing the 
development of the telescope from the time of Galileo 
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had at this office and from all newsdealers. 

OIL ENGINES. 
For Printers, Steam Yachts, 
pumping-water, sRwingwood, 
��l�ec�:�fg:.
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l'uel. Kerosene. No dust. 
Automatic in fuel and water 
supply. Illustr .. ted Cata
IQgue free. See illustrated 
notice in Sci. Am. Au�. 4,1888. 
SHIPMAN ENGINE CO, 

92 Pearl St., Boston, Mass. 

CHARTER'S GAS ENGINE. 
2to 25H . P. The Simplest, most Reliable, and 

Economical· Gas Engine 
in existence. 

An impulse at every revolution. 
Perfect steadiness guaranteed 
for Arc or Incandescent Electric 
Lights. 
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A Pel'fectly Safe Motor 
for All Places and Purpose •• 

New York Agent, JOHN J. BOCKIE, 47 Dey Street. 
Chicago Agent, H. H. LATHA M, 318 Dearborn Street. 

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

LEAD SMELTING.-A FULL DESCRIP-
tion of the Lewis Bartlett proceas, by William Ramsay; 
llIustrated with 9 engravings. Contained In SCIENTIFIC 
AMEI<ICAN SlTPPM'MENT, No. MI3. Price 10 cents. 
To be had at this office and from aU newsdealers. 

TO INVENTORS 
�ND MANUFACTURERS 

The 57th Annual Exhibition 
-----()F TBE-

American Institute of the City of New York 
Will Open OC'1'OBER 3, 188S. 

Intending Exhibitors roU'st make -early application to 
secure proper space and clssitlcation. For blanks and 
information, address HenerRl Superintendent, 

American Institute. New York City. 

PATENTS. 
MESSRS. MUNN '" CO . .  in connection with the publl' 

oatlon of the SCUCNTIFIC AMERICAN. continue to ex
_loe Improvements. and to act as SoliCitors uf Patents 
for Inventors. 
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on Infringement8 of Patents. AU bUSiness intrusted to 
them is done With special care and promptness, on very 
1'98IIonabl"e terms ' 

Apamphlet aent free of char"e. on application, con-
W�n&��\inJ&�����
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Delillns, Patents, Appeals, Reissues. Infringements, All. 
iolgniDents, Rejected Cases, runts on the -Sale of Pa. 
1AlDte. etc. 

We also send. if'U of c1large, a SynOPSIS of )'orelln' Pa. 
tent Laws, shOwing the coot and ,method of 8ecUring 
patents In all the principal countries of the .. orld. 

•• JNN k Ce.. S.ollCilora 0' Paleou. 
Jl6llSroadway, New York. 

BRANCH OIl'l'lCIt:S.-No.' 622 and 6:U F Street. Pacific Bnll4tng, near 7th Street, W aahlDgtQD, D.·C. 

New Cas Eng�ne, 
"The Bald,wl·n" 
ExhlbUt.d at the late American lmUtu.te .F1lir, 'New Ycwk. 

A four hortle-power engIne tn connection with storage bat
tery, running 'tu, Incandescent elect!1c lights (and wltho'!t 
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remaining lights In the slightest degree. A marvel cL beauty, 
perfection, and power, adapted to lighting, pumping, and all 

f:�rm.,::,J' a':;��a�:J'�� cheap power Is required. Manu. 

01;:1.& Bro1;l::l.ers c:b 00. 
Elevators and Holstln&' Machinery, 

3S PAUK UOW, NEW YORK. 

THE PHONOGRAPH.-·A DETAILED I description of the new and Im�oved form of tbe pho-
f,?::ap�o�%\::J'uf�t 

S��iN".JIFIglsx�ird!� 
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MENT, No. ti32. Price 10 cents. '1'0 be had at this 
office and from all newsdealers. Mention thls paper. 

STEAM ENGINES 
Upright and Horizontal, 

Stationary. 
Portable and Semi-Portable. 

8 to 18 Hone Power. 
Illu.strated Pamphlet Free. Addres. 
AMES LEFFEL &. CO. 

SPRINGFIELD. OHIO. 
or 110 LlheriT St., New York 

HOME·M ADE INO UHATOR.-PR ACTI-
ca.J directions for the mHDufacture of an ettective ineu. 
bator that has been carefully teste<! and found to per· 
form all that may be reasonably expected; with dlrec· 
tions ror operating. With 4 figures. Contamed in SCI
ENTIlI'IC AMERICAN SUPPLEM�NT. NO. 630. Price 10 
cents. To be had at this office and from all newsdealers. 

The DUNNING BOILER 
Oldest and Best 

lI'OR 

Steam and Hot Water 
HEATING. 

Over 13,600 in use. 
MANUFACTURED BY 

N. Y. Central Iron Workl, 
Lock Box 40, 

GENEV A. N. Y. 

--------------------------�-
THE COPYING P A.D.-HOW TO M AKE 
and how to u�e; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the anUineink 
bY Whichthe�o iessre madej how to apply tbe written 
letter to the ; how to take 011 copies of the letter. 
Contained in CI:m,.�TIFIC AMERICAN SUPPl.EMENT, NO. 43S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

GAS ENGINEERING, RECENT PRO-
gress ln.-By A. Macpheraon. Regenerative system of 
��o:!:r:�:en!�Jf�:
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Paraffin as a rival of coal gas, oil in gas making. Prices 
of residual products. Contained·lo SCIENTIFIC AME�I
CAN SUPPLeMENT, No. tilll. Price 10 cents. '1'0 be 
had at this office and from aU newsdealers. 

MACHINERY PALACE OF THE PARIS 1 ---------------�ACHINISTS'SUP '--J LATHESVo"S E:r.hlbltlon of 1889.-Descrlptlon of the main gallery of 
the machloery Palace, and ot the 362:\( foot truases 
which are to be uaed in its construction. With 2 en
gravings. Contained In SCIENTIFIC AMERICAN SUP
PJ.EMENT, NO. 394. Price 10 cents. To be had at this 
office and from all newsdealers. 

FOR SALE Patent for a Simple and Compact 
• Knife Cleaning Machine. See mus

-trated notice· in SCIENTIFIC AMERICAN.o'f SeJ!tem
_ ber 1, 1&;8. F'or particulars, address ROBERT W. 
JAMIESON, Prince Albert, Saskatchewan, N. W. T. , Can. 

srND 13 CENTS rp CHUCKS "'i.0 L 
rJA ILLU'>TRATED CArALOGUEl.'t: "-.,. ... :-., .... ':J; scREW':; 

MONTLOMERY&CU lOS I="ULTliNST NY J'O�'CAllIPERS[n 
N AVAL ARCHITECTURE.-AN IN-
teresting review, by Mr. R. Duncan, of the progress 
that has been made In this brancb of science during 
thelast fifty years. Contained in SCIENTIPIC AMERI
CAN SUPPLEMENT, -No. ·:i89.-' PriCe 10 cents. To be 
had at tbls office and from all newsdealers. 

The Ori[inal Unvnlcanized Pactin[. 
CALLED THE tlTANDARD-As lt Is thePacklog by which 

I) all othera are compared. 
Accept no packing as JENKINS PACKING unless 

stamped with our" Trade Mark." {T1 .Jon Street, N; Y. 

The "ALLARD" SPIRAL SCREW 
For Machinist.s, Gun and Locksmiths. Cabinet Makers 

106 Milk Street, Booton. 
a1 N onh 5th St" Phil&. 
64 DearborD St., Chlcalro. 

Ing tool extant •••• iiiiiiiiiiili ............ . Saves its cost. in 
�:{���RI� tJT�f\terial. Superior workmanship. No tiresome turning of the hand and 
twisting of the wrist. Price 82.2�ii postpaid. IT See illustrated notice In S�IENTJFIC AM.RICAN, i'j, e.QterI)oer 
1,1B88. THE ALFORD & liE KELE CO •• !!lole A&,ellts, 77 Chambel''' Streel. New 

JAMES B. EADS.-AN ACC OUNT' OF 
the life and labors of this eminent engineer. With a 
portrait. Contained in SCIENTlP(C AM1!:IUCAN SUPPLE
MENT. No. 392. Price 10 cents. To be had at this 
office and from all newsdealers. 

EEtrFFEL & ESSER, Ne_York. 

INDELIBLE DRAWING INKS. 
BI,ck, BroWll, BllII, Greall, Sc,rlat, Carmilla, Yallow. 

The best ever produced. Have our Patent 
Ink Filler, which regulates supply to pen; 
prevents aolling outsideofpen·blades ; Is the 
only cleanly device for filling pens. Sample 
assortment, aeven vials (of above colors), 
mailed on receipt of DO cents. 

PNEUMATIC DYNAMITE TORPEDO 
Uun.-An exbaustive account of this new weapon and 
01 the ""perlments made with it; along with a descrlp. 
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The CtrSHMAN Pateot 
3 Pinion Geared Scroll ChuckS 
with their latest improvements 
are unexcelled. Made in aU Sizes 
from 2}S Inch to 12 inch dlameter, 
and are aold by the trade all over 
the world. 

Manufactured by 
The ClIshmlln (;hllck Co., 

Hal·tford, Conn. -------------------
HOW TO 31AKE AN INCUBATOR.-
Full directions,lllustrated with 7 fi"ures. Also dlrec-
ttgf:NJ:':1C 
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cents. To be had at this office and from all newsdealers. 

STORAGE B ATTERIES FOR ELEC· 
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subject of the application of storage batteries to loco· 
motive purposes. Contained in �CIEN'l'JFIC AMERICAN 
SUPPLEMENT, No. ti23. Price 10 cents. To be had at 
this office and from all newsdealers. 
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Wheels and Rope for conveYlDg power long distances. 

Send for circular. 
INV ENTORS and others desirln,c new articles manufac
turedand introduced, address P. O. Box 86, Cleveland, O. 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk. A new and valuable paper. containing 
!r'!�Eft'�c;I::
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the latest, most approved forms. Illustrated with en
gravings drawn to scale. showing the form, pOSition, 
and arranl<emellt of aUthe parts. Contained In SCIEN
TIFIC AMERICAN ;;UPPLEMENT, No. 624. Price 10 
cents. To be had at this office and of >ill newsdealers. 

H eVil t y H'tir rUrDI�I:. 
Expose an Immense Heated 

Surface. • 

Extract all the Heat from 
the Gases. Furnish Pure 
Warm Air In Abundance. 
Fourleen Years of Test. 
. Universally aatislactory. 
Send Cor" Our Furnace Book." 

Abram Cox Stove CO., 
XANUFACTURERS, 

Philadelphia and Chicago, 

SAWS W .. nted50,(O) Sawyers SAWS a n d  Lumbermen t o  

A send us theIr full addres. for a copy of Em- A erson's,1T Book of l'IA We. We are first 
to lotroduce NATURAl, GAS for heating and 

Wtempering liIaw" with wonderful elfect up-w 
on tmprovlng their quality and tou" hness, 
enablto2' U8 to reduce priceM. Address S S EIUERSUN, SMITH & CO. (Ltd.), 

Beaver Falls, I·a. 

[SEPTEMBER 22, 1888. 

SY�AL��[ M�llt��lt I��� W��K� 
W B BURNS PROP 

THE AMEnI�AH DELL TELEPH�HE ��. 
95 MILK ST., BOSTON, MASS. 

This Co mpany 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 thE-refor. 

AUTOMATIC CUT OFF ENGINES 't't':;\.�;"{6 � A N U rAe TURED UPON SCI£N1IrJC AND PRACTICAL PAl NCIPlE 5 
BALL ENGINE Co ERIE PA 

T �:::EJ 

$ titutifit �mttitau 
ESTABLISHED 1S4ti. 

The lIIoat Popular SeleDtile Paper fu the World. 

Thill widely clrculnletl and splendidly lllustrated 
paper Is published weekly. Every number contains six
teen pages of useful infolmation, and a large number of 
original engravings of new invent10ns and discoveries. 
representing Engineering Works, Steam Muchinery, 
New Inventions. Novelties in Mechlinlc� Manufucture8. 
Chemistry, IDectricity, Telegrapby, Pbotograpby, Archl
tecture� Agriculture. Horticulture, Nutural Hist.ory, etc. 
Complete List of Patents each week. 

Tenlls of !!lub.cl'iption.-One copy of the SCIEN
TIFIC A>lERICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber lU the United States 
or Canada,on receipt of th"ee dollnr. by the pnb
lishers; six montbs, $1.50; three months, $1.00. 

CIll bs.-Special rates for aeveral names, and to Post 
Masters. Write for particulars. 

The aafest way to remit Is by Postal Order. Draft. or 
Expreas Money Order. Monoy carefully pltoced InsIde 
of envelopes, securely sea led, and correctl,. addressed, 
seldom goes astray, but Is at the' aender's risk. Ad. 
dress all letters and make all orders, drafts, etc,; pay. 
able to 

JMtUNN de CO_. 
361 Broadway. New York. 

• 
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Scientific American Supplement. 
This Is a separate and distinct publicatIon from 

THE SCIENTIFIC AMERICAN. but Is unl10rm therewith 
In size. every number containing sixteen I8.rge p&ges fuU 
of engravings, many of wblch are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIIONTIFIC AMERICAN SUPPLEMENT Is published 
weekly, Ilnd included a very wide rana-e of contents. It 
preaents the most recent papers by emInent writers In 
all the prinCipal departments of Science and the 
Useful Arts, embraCing Biology, GeclolQ', MIneralogy, 
Natural History, Geo"raphy, Archreology. AIItronomy, 
Chemistry, ElectriCity, Light. Heat,' Mechanical Engi. 
neerlng, Steam and Railway Engineering, ,Mining, 
Ship Building, Marine Engineering, ,.Photogrllphy, 
Technology, M<lnufacturlng IndustrIes, Sanitary En
gineering, Agriculture. Horticulture, Domestic' Econo
my, Biography, MediCine, etc. A v&st amtJuni of fresh 
and valuable Information obtalnallte In no other pub. 
lication. 

The most impCA"tant Engineering Wcwks, Mechanisms, 
and Manufactures at home and abro&d are Illustrated 
and described In tbe SUPPLEMENT. 

Price for the SUPPI,EMJl:NT for the United States and 
Canada, $5.00 a year, or one copy of tbe SCIENTIlI'IC AM
EHICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
an d remit by postal order, express money order, or check, 

MUNN & Co., 361 Broadway. N. 1( .. 
Publishers SCIENTIFIC AMEItICAN. 

• 

Builders Edition. 
THE ScIENTIFIO AMERICAN ARCHI'nCTS' AND 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty lorge quarto pages, equal 
to about two hundred ordlnarvbnok pages; forming a 
large and splendid Ma&,azine of A rchitectllre, rich. 
Iy adorned with elegant plates in colors, and with other 
line engravings; Illustrating the most Interesting ex. 
amples of modern Architectural Construction and 
allied subjects. 

A special feature Is the preaentation In each number 
of a variety of the latest and best plans for private resi
dences, city and country, InclUding thOl!e ot very mod
erate cost as well as the more expensive. Drawings In 
perspective and In color are given, together wIth tnIl 
Plans, Specifications, Sheets of Details, EstImates, .. te. 

The elegance and cheapness of this mallnltlcent work 
have won for It the I.ur"est Clrcnlation of any 
APchlteclural publication In the world. Sold by 'HI 
newsdealertl. $2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

IOE an� , REFRIGERATING MACHINES ���!��!�� The Plotet ArtifiCial loe Company (Umited), Room 6, Coal &. Jron Exchanae,. New York. bard S .... Phila., and 47 Roee St •• opp, Duane St •• N. Y. 
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