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HENRY CAREY BAIRD &. CO. 

lDclustrial Publishers, Booksellers, and Importers, 
810 Walnut !'It •• Plliladelphia, l'a" U. S. A. 
Ilif"'"Our new and Revised Catalogue of Practical and 

Scientific Books, 80 pages, Svo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci
ence applied to the Arts, sent free and free of postage 
to anyone in any part of the world who will furnish his 
address 

AR�HITEGTURAL BOOKS. 
Useful, Beautiful, and Cheap, 

To any person about to erect a dwelling house or s ta
ble, either in the country or city. or any builder wishing 
to examine the latest and best plans for a church, school 
house, club bouse, or any other public building of high 
or low cost, should procure a complete set of the ARCHI. 
TECTS' AND BUILDERS' EDiTION of thp. SOIENTIFld 
AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build fDr themselves they will 
find the work suggesti v e and most usefuL They contain 
colored plates of the elevation. plan, and detail draw. 
ings ot almost every class of building, with specifica
tion and approximate cost. 

Four bound volumes are now ready and may be ob
tained, by maiJ, direct frfJUl the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitcbed in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

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

F $70 You can buy our back.geared screw 

or cutting engine Lathe. Fo� $2.50 a 
book ( The Complete PractIcal MIl
-cbinist) that gives full ins�ions 

for its use. Almost any boy can find time, before • go-
m�1t !�re ¥���������of�a��r�a�l!St�!���' 

and tbusesmb

Workers of Wood or Metal, in The WOrkShOD, 
without steam power, by using outfits of Barnes' Pae"d 
Foot Power Machinery, can bid lower, and save more 

�
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other means for do-

WF. & JOHN BARNER Co., 19!J9 Ruby St .• Rockford, Ill. 

WHITE MOUNTAIN 

HAMMOCK CHAIR. 
�'or the House, JJawn, Porch, and 

Camp. Is chock full of Com .. 
fort and Blessed Rest. 

��:J:CE, $a.<><>. 
The Alford &. BerkeleCo. 

77 Chambers Street, 
P.O. Box 2002. NEW YORK. 

2nd � MACHINERY n 
N. Y. Mach'y Depot, Bridge Store 16, Frankfort St, N.Y. 

THE COPYING PAD.-HOWTO MAKE 
and how to use i with an engraving. Practical db actions 
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letter to the pad i how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPJ.EMENT, NO. 
43S. Price 10 cents. �'or sale at this Office and by all 
newsdealers in all parts of the country. 

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

cation of the SCIENTIFIC AMERICAN. continue to ex .. 
amine improvements. and to act as Solicitors of Patents 
for Inventors. 

In this line of busmess they have had forty-one 'Years' BXpe1'ience. and now nave 'Unequaled facilities for the 
preparatIOn of Patent Drawings, Specitlcations, and the 
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on Infringements of Patents. AU business intrusted to 
them is 40ne with Rpecial care and promptness, on very 
reasonable terms 

A pamphlet sent free of cnarge, on applicatlon. con
taining full information about Patents and how to pro
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Rf!lssues. Infringements, AA
siflnments, Rejected Cases, Hints on the Sale of Pa
tentH, ete. 

We also send, free oj charge, a SynopsIs of }'oreign Pa. 
tent Laws, showing the co�t and method of securing 
patents in all the principal countries of the world. 

ltllJNN &; CO., Solicitors ot Patenu, 
36] Broadway. New York. 

BRANCH OFFICES.-No. 622 and 62<1 F Street, Pa
ellle Building. near 7tb Street. Washington, D. C. 

J'citutific 1\tutritau. 
RUBBER BEL TINC, PACKINC, HOSE. 

Oldest and Largest Manufacturers in the United State". 

VULCANIZED RUBBER FABRICS 
For Mechanical Purposes. 

A:l.r Brake �OBe 
A SPECIALTY. 

RUBBER MATS, 
RUBBER MATTINe, 

AND STAIR TREADS. 
NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 
JOHN H. CHEEVER, Treas� Branches: 167 Lake St., Chicago; 3()S Chestnut St .. Phila.; 52 Summer St., Boston; 
J. D. CHEEVER, Dep'y Treas. Post & Co., Cin., O. Europe'n Br'ch, Pickhuben 5 Hamburg (Freihafengebiet), Ger. 

Steam! Steam! 
We bu1ld Automatic Engines from 2 to 200 H. P., 

equal to anything in market. 

A large Lot of 2, 3, and 4-H. Engines 
With or without boilers, low C r cash, 

B. W. PAYNE &. SONS, 
Box 15, Elmira, N. Y 

T
HE PENNA. DIAMOND DRILL MFG. CO. 
JIIRDSHORO, P A., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. FlourMlll Rolls Ground and Grooved. 

IT PAYS �g !��t�:�g���re��Wfs"e�:cSre��l:�J%: 

Clark's Adjustable Wing 
Ventilating Fans, 

For Ventilation of every de
scription. 

�ea:vy Fans 
FOR DRYERS. 

Results Guaranteed. 
Catalogue Free. 

OTTO GAS ENGINES. GEO. P. CLARK, 
Box L. Over 21),000 Sold. 

Horizontal ..... Otto .••. Gas Engines. 
VerticaL . . . . .... Otto .••• Gas Engines. 
Twin Cylinder •. Otto •••. Gas Engines. 
Combined ....... Otto .• t �� ��lh�;.

s 
. Gas Engines Combmed ....... Otto.. and Dynamos 

OTTO GAS ENGINE WORKS, 
CHICA.GO, PHILA.DELPHIA.. 
New York Agency, 

lS Vesey Street. 
HOME·MADE INC OBATOR.-PRACTI· 
cal directions for the manufacture of an eiIecttve Incu .. 
bater that has been carefully tested and found to per-
form all that may be reaso pected ; with direc-
tions for operating. With Contamed in ScI-

�tT&t�ill:8�t�� dfJ":iJl��Wsd�� 

PHONOCRAPHY� 
HONETle SHORT HAND 

Self.taught, Send for Catal ••• Add1'els 
The PhonoC1'a])hlc Institute, Cincinnati. 

Wind so." IJocks! Conn. 

WATCHMAKERS Send for ItEDUCED PRICE LI"'T of 
Whitcomb LatheM_ date of July 1, 1888. 
American Watch Tool Co., Waltham., Mass. 

�:� e�!{\)f &, !'Mi(!J)EINI A 
..sTEEL WIRE Of�£SCRIPTION � - . 

234 W.29.ST. EVER &.sr�ELSPRINGS. NEWYORKCITY 

Shepard's New $60 Screw·Cutting Foot Lathe 
Foot and Power Lathes, Drill 

Presses, Scroll Saw A t  t a {: h .. 
ments, Chucks, Mandrels, Twist 
D��fh�oZ� ��I�f.erst�\<tes on 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans. 
Address H. L. SHEPARD, 

AGENT, 
134 E2:l�.;\�:�:i�e6hio. 

PIPE COVER INGS 
lliade entirely of A"'BESTOS. 

Absolutely Fire Proof. 
IIRAlDlW PUKING, MILL BOARD, SHEATHING, (JElIIENT, FIIlRE AND SP};()IALTIES. 

C�.A.L:DjEE:El.S-S�E:NCE c<>., F<><>T E. aT� ST., :N. Y. 
BRANCHES: Phlla,32 S. 2d St. Chicago. 86 E. Lake St. Plttsburg,37 LewIs Block. 

HARRISON CONVEYOR! 
Ha!�ing Grain, Coal, Sand, Clay, Tan B�rk, Cinders, Ores, Seeds,&'c. 
&�=�.l BORDEN, SELLECK & CO., i Ma��'}";'rs, � Chicago, III. 

No IlIORE FLIES. Send 25c. for a sample of 
the only successt'ul Fly ':Prap in the world, to Z. 
XEV ERS, 208 Brannan St.reet, San ]'rancisco, Cal. 
Also State Rights for sale. 

OIL ENGINES. For Printers, Steam Yachts, 
pumping water,8awingwood, 
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}o'uel, Kerosene. No cI u st. Automatic in fne1 and water 
supply. Illustrated Cata
logue ·free. Mention SCIEN
TIFIc AMERICAN. 
SHIPMAN ENGINE CO. 

92 Pearl St., Boston, Mass. 
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��i'!f����� �i t��P�::�E�:,l'�V rs��������hD.ViJ.-Jwne 21,1888.-Under authority conferred by an act of 
Congress, entitled •• An act to Increase the naval estab
lishment," approved August 3. 1886 (24 StatutesatLarl}e, 
page 215), sealed proposals are hereby invited, and WIll 
be received at thiS Dppartment unti112 o'clock noon on 
Monday. the 23<1 day of July, 1888 for furnishing the fol. 
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lows: About two hundred and seventy (270) tons of 
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abuut ninety-one (�l) tons of channel-bars. of 10, 15, and 
25 pound� per lineal foot. CL.ASS C. -Steelri1Jets.-Abont 
one hundred (100) tons of steel rivets from % inch t<J 1}4 
inch diameter. CLASS D.-Steel costings.-About one 
hundred and twenty (120) tons of 8teel castings, of vari
ous shapes, includmg stem, stern-post, hawse-pipes. 
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saId material to be of such detailed dimensions, weights. 
and shapes as may be rrquired in the const.ruction of 
the vessel, and to be delivered at such place or places in 
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commence within thirty (30) days from the date of COn
tract, and t.o be completed within six (6) months from 
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sistant Naval Constructor at said Navy �ard, and in the 
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facture, and to be accepted only after passing such tests 
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will be furnished on application to the Bureau of Con-
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nish and deliver the material for which he bids. Each 
proposal must be accompanied by a certified check, pay
ub1e to the order Of the Secretary of the Navy, for an 
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him on his entering into a formal contract for the due 
performance of the work, and giving bond fort.he same, 
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shall fail to enter into such contract and to give such 
bond within twenty days after notice of the acceptance 
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checks accompanYIng proposals which are not accepted 
win be returned immediately after tb e award shall have 
been made. Information relative to the dimensions and 
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the Bureau of Construction and Repair, Navy Depart
ment. Proposals ml.l8t be made in duplicate. and in_ 
closed in envelopes marked - Proposals for Steel for the 
Armored Battleship' Texas.'" and addressed to the SecretarY of the Navy, Navy Department. Washington , 
D. ('. Each class of ma teria Is will be bid for separately and the Secretary of t he Navy reserves the right to re! 
ject any or all bIds or the bids on any class or classes, 
as, in his judgment, the Interests of the Government 
may require. 

D. B. HARMONY. Acting Secreta"yoj the Na1JjJ. 

No. 11 PLANER & MA.TCHER 
Double Belted aud Geared 

Lower Rolls. 
SpeCial Machinery for Car 

Work and the latest im_ 
proved Woodworking Ma
chinery of all kinds. 
C. B, ROGERS & CO. 
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Pat. No. 37132'2. Eng. Pat .. No. 16.724. Correspondence so
licited with manufacturers. Address JOHN HOTHAM, 
lliHside, Westmoreland Co., Pa. 

I FOR SALE City, County. o r  State Rights, under 

G U I L G R ! • Patent &\O,<lM. Address Duplex Gas o &. A R ISO N I Regulator Co., P. O. Box 9<10, or 31 Broadway, New York. 

:a�<><>:K.LY:N, :N. Y.; U. S • .4.. BARREL, KEG, 10differentnamesby exp.tooneaddress $1 Premium Novelty Co., Baltimore, MIl· 
LeadiDS' Importera &WholelilaleStpHouss. 

L TGHTNING CONDUCTORA.-DESURIP-
tion of a new form of apparatus for testing lightning con_ 
ductors. and the method of using it, Illustrated with D 
engravines. Contained in SCIENTIFIC AMERICA.N SuP .. 
PLEMENT. No. 596. PrIce 10 cents. To be had at thie 
Office and from all newsdealers. -------
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MODEL and 

L 
sendforGimnlars. 

XPERI MENTA C.E.Jones&.BlI. 
-A- CINCINNATI, O. 

W 0 R K SPECIAL n. (Mention thi' Paper,) 

BALL ENGINE CO. 
ERIE, PA., 

MANUFACTURERS OF 
AUTOMATIC CUT-OFF ENGINES 
�y: ���1\�
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ing\ and an purposes where 
a close governing engine is 
indispensable. 

$10.00 to $50. 00 :��:g�:p:t 
ness. Magic Lanterns and Views of popular sub .. 
jects. Catalogues on appJication. Part 1 Opti cal. 2 
Mathematic�l. 3 Meteoroloflical. 4 Magic La ntems, etc. 
L. MANA",,;E, SS MadIson Street, Chicago, Ill. 

�c�i��I�� �� 1���trs �rus����lf��i�
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i����I�V�?Jm�; Hogshead, 
oft.he highest efficiency. Filter Press PUlnps, A ir, AND 

1i�ii�I
?"'b�e�C:J�mlt��';:�:". Air Compressors. STAVE MACHINERY. 

Over 50 varieties manu
factured by 

W 
Encyclo. 

E 
Diamond 

L 
Book free'

L 
pedia of Drills and 25C. for 

700 Engrav Lightning mailing it. 
iugs of Hydraulic American 

WE L L WELL Well Works, 
TOO L S. Machines. Aurora, Ill, 

RAILWAY AND STEAM FITTERS' SUPPLIES 
Rue's Little Giant Injector. 

SCREW JACKS, STURTEVANT BLOWERS. &c. 
JOHN "'. URQUHART. 4tiCoNlandtSt., N. Y. 

VOLl'IEY W. �[ASON & CO., 
FRICTION PULLEYS CLUTCHES ana ELEVATORS 

Trull Hoop Driving. E. &, B. Holmes, 
BUFFALO, N. Y. 

The S cientif�c A merican 
PUBLICATIONS FOR 1888. 

-0-
The prices of the different publications in the United 

States, Canada, Rnd Mexico are as follows: 
RA TES BY MAll� 

The Scientific American (weekly), one year $3.00 
The Scientific American Supplement (weekly), one 

year. • . . • • • . • • • 5.00 
'l'he Scientific American, Export Edition (monthly) one year, 5.00 
IThe Scient.ific American, A l'chitects and Builders 

Edition (monthly), one vear. . 2.50 
COMBINED RATES. 

The SClentific American and Supplement,. $7.00 
The Scientific American and Architects and Build .. 

ers Edition, • • b.OO 
The Scientific A merican, Supplement, and Archi-

tects and Builders Edition.. • • • • 9.00 
Proportionate Rates'jlYl' Six M01Itrn.. 

This inclmles postage, which we pay. Remit by posta 
or express money order, or draft to order of 

MllNN &; CO .. 361 Broadwav, New York. 

© 1888 SCIENTIFIC AMERICAN, INC. 
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