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GrA.S' :E:N"GrI1'T:E THE KODAK CAMERA 
"The Baldwin" - 1.00 

Inside Palfe. each in8erti on ... _ • .,. a cents a line. 
Back l'a&,e, ench inllerlion •• • 81.00 a line. 

The above are charges per agate hne-abont eight 
words per line. '.Phis notice shows the width of the line, 
and is set in agate type. Engravings 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 88 Thursday morn
ing to appear in next issue. 

The March of Progress! 
OUR LATEST IMPROVEMENTl 

Exhibited at the law American Instituw Fa .... New York. 

A four borse-power ent{ine in connection with storag'e bat
tery, runntp� 84 incandescent electric liJ,thts (and witho�t 
hattery, 32 lights). givinll " perfect I,igbt, with all the steadI
ness that can be obtained from the blgh-speed steam engmes 
in common use for electric lighting, and permitting a ny Dum
bero f lights to be shut offor turned On without allllCttngthe 
remaining lights in the slightest degree., A marvel of beautY

l perfection. and power. adapted to light1l!g, pumplDg. and al 
purposes where a safe and cheap power IS requIred. Manu
factured and guaranteed by 
01;1.151 Bro1;h.ers � 00. 

Elevator8 and Ho istin&, Machinel'Y, 

-
Instantaneous 

Pictures I 
Anybody can use It. 

No knowled"e of 
p ho t o g r a phy  is 

""----- necessary. 

Price $2�.00. 

The lat e s t  and 
best outfit for ama
teurs. 

Send for descrip
tive circulars. "Uompetirion iN the life of trade," and if you 

have not seen our improved 83 Shoet made for the 
Summer lind Fall trade of 1888, you cannot Im
AAine how livelY trade is. or bow hard our competitors 
have to work to keep within sight of us. 

38 PARK ROW, NEW YORK. The Eastman Dry Plate & Film Co. 
Ask your retailer for the James Means'S3 Shoet or 

the James Means' 84 Shoe. according to your needs. CHEMICAL AND ALLIED INDUS-
IF --rOU USE IJo8itively none genuine unless having our name and 

price�tamped plainly on the soles. Yourretaller will sup
Vlyyou with sho('s so stamp ed if you insist upon his dOing 
80i if you do Dot insist, scme retai lers will coax you into 
buying inferior shoes upon which they make a larger 
profit. MEANS' 

tries.-By Watson Smith. An elaborate report upon 
tbe objects illustrative of the llrogress, advance. and 

present position of the chemical mdustries shown at tbe 
Manchester Royal Jubilee Exbibition. Contained in 
SCII<NTIFIO AMERICAN SUl'PLI<MENT. NOS. 62", 62S. 
629, 630. 63�. l'rice 10 cents each Or 50 cents for the 
series. To be had at thi soffice and from all newsdealers. 

VALVES <� . 
C "'''-''- '\\.)'\\ i',\\'0 \\\�\';:\ IJ\\ \\f>\l\\\'� 

� __ ____ .J ENKINS BROS. 3 SHOE 
XCELLED IN STEEL 71 John 8t., New York. 105 Milk St., Boston. 

21 North 5th St., Phila. 54 Dearborn St., Chicago. 
UNEOUALlED 

DURABILITY 

For Auti.Fl'iction Bearings, ot 
Best Ca.n Steel. Ha rdened, 
Ground, and Burni8hed, from 
3-16 In. to 2 in. diameter. 

In quality and d enslt:r of metal. 
in uniformity of temper, lind in ac
curacy and nicety of finish warrant
ed unequaled. 

or Samples and prices 00 applica
tion. 

Ilng·Machlne Co., FlwhhUl'Ir, Ha ... 

HOME-MADE INC UBATOR.-PRACTI-
cal directions for the manufact.ure of an effective incu
bator tbat bas been carefullY tested and found to per
form all that may be reasonably expected; with direc· 
tions tor operating. With 4 figures. Contamed in SCI
EI>"TIFIC AM>;RICAN SUPPL>;M>:NT. No. 630. Price 10 
cents. To be had at this office and from all newsdealers. 

SYSTEMS OF DISTRIBUTION OF 
E1ectricity.-A lecture by Elihu Thomson, dellvered In 
the Sibley Collpge course. Tbe series. multiple arc. ser
ies multiple and mUltiple series. accumulator and indUC
tion systems described>.!nd their advantages and disad
vantages discussed. with 18 figures. Contained in 
SCIENTIFIC AMEItlCAN SUPPLEMEN T, No. 6(13. Price 10 
cents. To be had attbls office. and from all newsdealers. 

Mention this paper. 
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that. we do not exaggerate. 
OUrs are the orIginal $3 and 84 Shoes. and those who 

imitate our sYfltem of business are unable to compete 
with us in quality of factory products. In our lines we 
are the largest manufacturers in the United St..a tes. 

Sho"," c.·om OU1" c�lebrated factory are 80ld 

��u����·a�a�r. p"��:W:'� e!�\I:Uitr:�I':�u��J�� 
in any State or Territory if you will invest one cent in a 
postal card and wrIte to us. mentioning the SCIENTIFIC 
AMERlCAN. . 
.James llIeans & Co., 41 Lincoln St, Boston, Mass. 

OIL £NIINEI. 
}'or Printers. Steam Yachts, 
pumping water, fl.awingwood, 
te�:'

i
�ec�:���:�Dj'toC8W��: 

Fuel. Kerosene. No dU8t. 
Automatic in fuel and water 
supply. Illustrated Cata
Irygue free. See illustrated 
notice in Sci. Am. Aug. 4.1888. 

ENGINE CO. 

T E L E S C OP E S-THEIR HISTORY 
and the discoveries made witb them.-By Prof. E .  S. 
Holden. An interesting bistoricalpaper. d1scu88ing the 
development of tbe telescope from the time of G allleo 
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had at this office and from all newsdealers. 

DELAtHLD'S PAT. SAW CLAMP 

With saw for cutting metals. Saves all tbe broken 
hack· saw blades,. In use over two years in all parts of 
the country. The new clamps have the edges bevelled 
that bold tbe saw. By mail, with one blade. 50 cents. 
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:a�� by mail. Discount to dealers. 

NOROTON MFG. WORKS, Noroton, Conn. 

TO INVENTORS 
�ND MANUFACTURERS 

The 57th Annual Exhibition 
--{)F THE-

American Institute of the City of New York 
wm Open OCTOBER 3,188�. 

Intendinl{ Exhibitors must make early application to 
secure proper space and clasification. For blanks and 
information. address (.ellernl Superintendent, 

American Institute, New York City. 

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

catIon of tbe SCIENTIFIC AMERICAN. continue to ex
amine improvements. and to act as Solicitors of Patents 
for Invent,ors. . 

����
n
��� bn�8�n�s::�e!n�;!:�a�fcmr:fO��r:� 

prepH.ratwD of Patent Drawinl{s. Specificatiol!s, and the 
prosecution of A pPIiCatiOn�

_ 
for Patents in the United 

States. Canada, and ]foreign Countries. .\1essrs Munn & 
Co. also attend tf' the .preparation.of Caveats. Copyrights 
for Books. Labels, Reissues • .1\ 8siJ,[nmentB. and Reports 
on Infringements of Patents. Alfbusiness intrusted to 
them' is done ·with special' care �d promptness, on very 
rea.sonable terms 

A pamphlet sent free· of cha1'lle. on applicatiOn. con-
:i�llfh�\ in&���it��s

n 
c����J:�er:b:�d 

g��y;'�gWt�: 
Designs. Patents, Appeals. R<llssues. lnfrinllements. AIl
aignments, Rejected Cases. runts on the Sale of Pa-tents. etc. . ' . . . 

We also .end.lre�of charge, I!o SynoPS18 of }'oreign PI!o
tent LslI:s, showing th� CORt and method of securing 
Pl!oteDts in all the prinCipal countries of tbe world. 

• 1JNN &: CO., Solicitor. ot. Palenta, 
361 ItrOllodwa:r. New York. 

M 
ICROSCOPES TeleRcopeR. Sp.�ta-

elell,Lantern Sltik..'1 
Barometer8� PhotufJ!'i'phic Outfits for Amateu":8.,: Fif';ld 
Glas8 .. ,&: •• W. H. W aIm sley & Co. Philaoa .• Pa. 
IDus. price list free. Send far Special Bargain Lis". 

THE NEW C ROTON AQUEDUCT.

�;:l���t:s��lrJ����� ,\!'; ���� ... 't.':,�1;'i,}n�:w���� 
City. and also of the great dam which it I. proposed to 
build across the Croton RiveI'. at Quaker BrIdge. With 
engravings and a map. Contained in 8cn:NTIFICAMERI ... 
CAN �[1PPLF.ME:-;T. No. lili8. Price 10 cents. To be 
had at this ofiIce and from all newsdealers. 

PIPE COVER INGS 
Made e .. dn� of ASBESTOS. 

Absolutely Fire Proof. 
DAIDED PUlKING, MILL BOARD, SHEATHING, 8DNT, FIBRE AND SPEtJIALTIES. 

OE.:.A.x.�:m�&-&PEDrCE 00., FOOT ::IiI. UTE.: &T., Dr. Y. 
BRANCHES: Phlla,24 Strawberry St. Chicago. 8& E. Lake St. Plttsburg,37 LewIs Block. 

The "ALLARD" SPIRAL SCREW DRIVER. For 
For Machinist,s. Gun and Locksmiths, Cabinet Makers and others. The 
ing tool extant.1I1IIiiiiiiiiliillll&lliillill�Ii�lIiI 

and Rapid Work. 

Saves its cost in q 
a very �hort time. 
Best quality of materiaL SUllerior workmanshIp. No tiresome turning of the hand and 
twisting of the wrist. Price 82.2Ii

ii
.P_ostpaid. a:r See illustrated notice in SCIENTIFIC AMERICAN, 

1,1888. THE ALFORD & UE KELE CO., Sole A g ents, ,,, C hnmber. Street, fiiew 

iNoUELioLtDRAWiNGiNKS: TH EAMERI�ANBELLTELEPH�NE ��. 
Black, Brown, Blue, Green, Scarlet, Carmine, Yenow. 

The best ever produced. Have our Patent 
Ink Filler, which regulat�s supply to pen; 
prevents soiling outside of pen-blades ; Is the 
only cleanly devIce for filling pens. Sample 
assortment, seven vials (of above oolors), 
mailed on receipt of 50 cents. 

ERIE ENGINE WORKS N���d;������'e'SR�VA 
:;'TA"TIO:-.Jll.Rr-PO"'<IA.8\-F" AGR '.) ..... Fl ... EN�lr""E:5 

STATIONARY F>8HTASLE VEHllCAL SOlLER"::; 

LEAD SMELTING.-A FULL DESCRIP-
tion of the Lewis Bartlett process, by William Ramsay; 
Illustrated with 9 engravings. Contained in SOl ENTIFIC 
4��:L'i.-aNat ��r.

P
J'lit�::;fd f�o"m �N�ew::r!�1e;� cents

. 

~ 
. PATENT 

. 

-
. 

Pl�n�r�o�!!Li��!e!!;�!: lb. 
pressure. Send for Lists. 

HAND, BURR & CO .. . 614 and 616 Market. �t .. Philadelphia. Pa. 

Scientific B� Catalogue 
RECENTLY PUJJl,ISHED. 

Our new catalogue con�ining over 100 pages. includ ... 
ing works onmore than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN & CO., Publishers SCientific American, 
361 BO'oadway, fiiew YOl'k. 

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 transm ission 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 furn ish
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and liable to suit thl'refor. 

Ih\Y.JOHI$' 
,ASel&alt 

STrAM PACKING 
Boiler Coverings, Millboard, Roofing, 

Building Felt, Liquid Paintll, EtC. ' 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE 

H. W. JOHNS MFG. ca., 81 Malden lane.JhY. 
JAMES B. EADS.- AN ACCOUNT OF ELECTRIC CONVEYORS.-DESCRIP-
the lite and labors of this eminent enl(ineer. Witha tton of two IngenIous systems for the electric carriage 
portrait. Contained in SClENTlFlC AMERICAN SUPPLE-

I of small packages. must rated With 13 engravilll!s. 1J0n
MENT. No. li9�. Price 10 cents. To be had at this 464. Price 10 cents. To be had at this office and from 
office and from all newsdealers. , I all newsdealers. 

RUBBER BEL TINe, PACKINO, HOSE. 
Oldest aud l,arll'e .. t Manufacturer .. In the United !'Iratell. 

VULCANIZED RUBBER FABRICS 
For Mechanical Purposes. 

A1.r Brake �ose 
A SPECIALTY. 

RUBBER MATS, 
RUBBER MATTINC, 

. AND STAIR TREADS • 

/ilt I n)T t",,�' 

') ;: � 
V d -= �� 

:El.OOE.:EaTE�, Dr. Y. 

SY�AL��( MAllt��lt l��� W��KS 
W B BURNS PROP 

QUARANTINE SYSTEM OF LOUISI
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ScmNTIFlC AM�RICAN SUPPL>;MF.NT. NO.62". Price 10 
cents. To be hl!od at this office and from all newsdealers. 

AUTOMATIC CUT OFF ENGINES.'t'c;��\t��� jv1 AN U FA.,: TURED UPON SCI£NT1F.C. AI'4D PA,\,CTICAL PA/NC,IPt ES 
BALL ENGINE Co ERIE PA 

THE 

� citntific �mttican 
ESTABLISHED 1S46. 

The MOlt Popular Seieotille Paper in the World. 

OnlY 83.00 a Yelll', includinll P08taare. Weekly. :i� fiiumhers R Year. 

Thill widely ch'culate" and splendidly llIustrated 
paper Is publist.d weekly. Every number contains six
teen pages of useful iniOlmation and a large numb�r of 
original engravings of new inventions and di8Coverie� 
representing Engineering Works, Steam �IHch1nery, 
New Inventions. Novelties in Mechanics, Max:u.fllctures, 
Chemistry, Il:lectricity, Telel:l'Rpby. Photography, Arclil. 
t{'ctare. Agriculture. Horticulture, Natural HIstory. etc. 
Complete LIst of Patents each week. 

Terms of Subecription.-One copy of the SCIEN. 
TIFIC A)JERICAN will be sent for one year-fJ2 numbers
postage prepaid. to any subscriber In the United States 
or Canada, on receip� of th t'ee doll .. 1'8 by the pub
IIshers; sIx montbs, $1.50; three monthe. 'LOU. 

Club •• -Speclal rates for several names. and to Post 
Masters. Write for partIculars. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Mon"y carefully plHced Inside 
of envelopes, soourely sealed, and correctly ad dressed, 
seldom goes astray, but Is at tbe sender'S risk. Ad· 
dress all letters and make all orders, drafts. ete •• pay
able to 

�'O'NN & CO., 
361 Broadway. New York. 

• 
T�:m 

Scientific American Supplement. 
Tb1s Is a separate and distinct publ1catlon from 

THE SCIENTIFIO AMERICAN. �ut Is uniform therewith 
in siz e. every number containing sixteen large pages full 
of enll1'avings. many of whicb are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIICNTIFIC A"ERICAN SUI'PLICMI"NT is publ1sbed 
weekly, and Include. a very wIde range of contents. It 
presents tbe most recent papers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts. embracing Biology. GeclollY, Mineralogy, 
Natural History. Glol<1'apby, Archreology, AstrollOmy. 
Cbemlstry, ElectriCity, Light. Heat, �Iechanical Engi
neering. Steam and Railway Engineering, MIning. 
Ship Building; Marine EngIneering, PhotOgraphy. 
T�cbnology. Manufacturing Industries. Sanlt .... :r En
gineering'� Agriculture, Horticulture, DomestIC Econo
my, Biography, Medicine, etc. A vast amvuht of fresh 
and valuable Information obtainable in no other pub
lication • 

The most impOf'tant EngIneering WOTk8, M echanisms. 
and Manufactures at home and ab�o&d .... e Illustrated 
and descrihed in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United State. and 
Canada. $5.UO a year. or one copy of tbe SCIENTIFIC AM
ERICAN and one copy of tbe 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 Broadwa:r, N. Y., 
Pnbl1shers SCIENTIFIC AMEItICAN. 

• 

Builders Edition. 
THE SCIENTIFIC AMEBICAN ARCHI'J'ECTS' AND 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
SIngle copies. 25 cents. Forty large quarto pages. equal 
to about two b undred ordlnarv book pages; forming a 
large and splendid lUall'azinp, of A rchit.ectnre, rich. 
Iy adorned with el£gant platES in colOTs,and with otlier 
fine 'engravings; lIIustrating the most Interesting ex
amples of modern Architectural Construction and 
allied subjects. 
A special feature is the presentatlon In each number 

of a variety of the lat.st and be8t plans for private resi
dence�. City and country, including tho� of very mod
erate cost as well as the more expensive. Draw1ngs in 
perspective and In color are given, together with full 
1'18,ns. Specillcatlons, Sheets of Details; Estimates, etc. 

The elegance and cheapness of this ID�nifice11.t'�wOrk 
have won � it. the I,arl[est C h'culnli4(n -�of' any 
Arehltectnl'l!il jlUbllcatlon In the world;:-" .Sold by aI 
new8dealere. $2.50 a year. Remlt·to 

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

PRINTING INKS • 

BRANCH OFFlCB:S.-No; 622 and 00. F Street, P .. 
ctllc Bulldtng, Dear 7th Street, Wa.sblngtoD, D. C. 

& PACKING CO., 15 PARK ROW, N.� Y. 
JOHN H. CHEEVER, Treas.. Branches: 167 Lake St;. Chicago; 300 Chestnut St.. Phila.; 52 Summer St •• Boston; 
J. D. CllIIUIVEB, Dep'y TreaJi. Poot & Co� Cln., O. Europe'. Br'ch. Plckhube •• Hambur� (Frelloafenl[ebletl. Ger. 
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