
Fowndcd by Mathew Carey, 1785. 
HENRY CAREY BAIRD &. CO. 

lndn.t.rial Publi.hHs, Book.ellers, and Importers, 
!oil 41 Walnut St •. I'hiladelphla, I'a •• U. S. A. 
nrOnrnewand Revised Catalogue of Practical and 

Scientific Books, 86 pages, 8vo. nnd uur other Catalogues 
and Circulars. the whole coverinl! every branch of Sci ... 
ence applied to the A rts. sent free and free of postage 
to any one in any part ot' the world who will furnish his 
address. 
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f��� THE FRED'K CRANE CHEMICAL CO. 

. SHORT HILLS, N.J.-BOX9IA7 
� ZAPONS, BRUSH 8. DIP. LACQUERS. VARNISH. SHELLACS.BlAC�S.BRlllIANT & DEAD. 

� JAPANS.AIR ORYING.ENAM ELS,TRANSPARENT. FOR METAL AND WOOD. PROOF AGAINST 

Ei11l1l1!!! ACIDS AND ALKAL1E�. --WRIT£ FOR CATALOf,U£.-

NATZONAL 
STEEL 

TUBE CLEANER 

--------------------------------
RANKS THE HIGIIES'J' 

Eudorsed by the best Engi neers. 
CHALMERS·SPENCE CO. 

Of\lt'e. 69 Liberty Street. 
Works, 419-425 E. Eighth St .• N ew York 
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Bibliotheca Polytechnica. 
Dlrectury of ·rechlllcal LIterature. A classified Cata... 

THE logue of a 11 Rouks. Annuals. and Journ.lls publtshed In EnglMld. Arnenca. France. and Germany. Includmg 
their RelatlOn� to Le�!lslatlOn. Hygiene. and Dally Life. 

"Improvement the order ot the age." 

SMITH PREMIER TYPEWRITER PROPOSALS. 
}.Jdttec1 by Fritz Von Szczepanski. First annual issue. 
1889. Price" 5 ceuts, 
".rhe Intel'nationnl N'e,,·,.. (�olllpnny. New York. 

4 WEEKS FOR 10 CENTS 
rrhe most scien­

tific .farm paper 
in existence. 

The Rural Ne1V­
Y O'rke'J" has done 
more for farmers 
than nine-tenths 
of a 11 the land 
Jitrant c o l l e g e s  
an d  experiment 
Stati on s.-l{e1v 
York 1hlntne. 

Has done more 
to promote the 
true interests of 
�TI

ri
l�!

ur
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ment stat ions.­
New York Times. 

Est.. blished 1850. 
fil.J:::fed:eekIY. 

Price $2 ayear. 
In Club with Be .. 
tmtific American. 

Owr First Farmer President. $4.00. On trial 4, 
We ·may hll11e another one. weeks for toc. 

The Rural Publishing Co., 
Tililes Building, New York. ----------- ------- -----

MACHINE-MOLDED 
CEARINC. 

Driving Plant for Cable Railways. 

LEFFEL TURBINE WATER WHEELS. 
Shafting, Pulleys, and Hangers. 

Mixer. and General Outtit for I'ertilizer Works 
N. B.-Special attention given to Heavy Gearing. 

Facilities for the heaviest class of machinery. 

Important ImprovemenTs. 
A n the Essential Features greatly perfected. 

The Most Durable in Alignment. 
Easiest Running and Most Silent. 

All type cleaned in 10 seconds without sOiling the hands. 
The Smith Premier Typewriter Co., Syracuse, N. V., U. S, A 

Send for Catalogue. 

Barrel, Keg, Hogshead 
AND 

STAVE MACHINERY. 
Over 50 varieties manu­

factured by 

TrnSH 80011 �riTing. 
E. &. B. Holmes, 

BUFFAI.O, N. Y. 
AL�O A FULL T,INE OF \VOOD WORKING MACHINERY. 

ON GAS ENGINES. - A VALUABLE 
Erft���YO�'fl�:\����; 
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A'Mlr.RICAN :-'HPPLEMENT. Nos. 1'1 � and' 1 ti. Price 10 
cents each. To be had at this office and from all Dews­
dealers. 

RJ!Elt!ST���m�! 
t.I THE WORLD. 

�Speed, Comfort and Safety. 
__ . . AGENTS WANTED. 

Large Illustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO., 

s'r A1\oIF"'ORD, CONN. 

STEVENS PATENT 
SPRING INSIDE CALIPERS 

•• eader, No. "2. 
Price. by mail, postpaid. 

4incb .•. _ .$0.7515 inch. _ . .. $O.SO 16 Inch ••••. $0.85 
These goods excel, for neatness a.nd fine finish, 
any other make. Ideal and Leader Spring Di. 
viders and Calipers. Ideal Surface Gau�es. 
Depth Gauge., and t ine Machinists' Tools. 
J. sKv�iW�rarJini�lo�'Wo�fl. CO •• 

P. O. Box 280, Chicopee Falls, Mass. 

WANTED. 
A Competent Man To Superi n tend The 

Establhhing And HunniJ1!: Of A Brick 
Yard At LESTER·!o1HIRE , N. Y. Good 
Opportunity For Right Party. Address 
All Communications With Ueference" 
A m:l l'nrticulnrs As To t:xperiellt"e. l .... e�. 
ent Occnpation A nd �nlary Expected To 
THE I.E!o1TER .SHIRE noo'I' & l'iHtlE 
COMPANY, REAl. Jo;!i\TATJo; DEPAR T. 
MElI!T, LESTElt.SHIRE, lI!. Y. 

CASOLINE and 
CAS ENCINES 

Our new Engines are hustlers. A 6 x 7 inch 
Engine, now running 100 feet of shafting. 

Boring Mills, Planers, I.ath es, Drill 
Presses and Milling Machines for 20 

Machini sts, on 6 gal. Gasoline per 
day, costin�only 60 cts. Write for 

information. Mention this paper. 
VanllJiZen Gas & Gasoline Engine CO, 

CINCINNATI, OHIO. 

INJ'o��n��e� �r(l!�t�':f�ty 'l'p�;'e�[��
i
��:u:.:'d� 

All kinds flrst_class lathe. planer and bench worl(. Par­
ticular attention to special maChinCrY.1 t()()l�, dieR, and 
press work. Safety Construction Co., 143 '" H5Elm St., N. Y 

pr�r��f;�t� b�r s .. 'X�� y �����:���W!'��lJ�n!�;��
N

fa�� 
uary 12. 1SnI.-Sealed 1Jroposals. in trivIicate. will be re ... 
ceived Ht this office until 3 P . . M, 'l'hursday. February 12. 
1891. tor building coffer dum. excavating lOCk pit. pHving 
bank. and constructing lock No. 2. Cumberland River, 
near Nashvi1le. 'J.1ennessee. Bidders are invited to be 
present at opening of the bids. 'j'he United States re­
serves the rIght to reject any and all propo8Hls. The 
attention of bid<ierH is invited to the ActR nt' Cougress 
appro\'ed Febnmry 2ti. ]8S5. :md February 23.1887. vol. 23, 
���ri�28 1�gg bi��ni4fg��� 1b�: �i<':���1��s �;i��rl�r��fi�� 
on application at this ofllce. 

J. W. RA HLOW. Lieut. Col. oj Ellf/i11fers. 

LIGHTNING WELL -SINKING MACHINERY MANUfaCTURERS. 
Hyrdaulic, Jetting, Revolving, Artestan, 

Diamond Prospecting Tools, Engines, Boilers, 
Wind l\lills, Pumps. EncyclopedIa, 1,000 

engravillgs, Earth's Strata, Determl. 
nation quality waterj mailed,'25e. 
The Arnorle8n Well Work" 

Aurora, Ill. [ 11" 13 S. Canal 
St., Cblengo, UL 

l Dalla" TeDil 

OIL WELL SUPPLY CO. Ltd. 
kl & 92 WA'J'ER STllEET, 

Pittsburgh, !'a .. • Manufacturers of everytbing needed for 
.A-�TESZ.A-1V �ELLS 

: for either Ga� OiJ, Water. or Minera1 
Tests. Boilers. Engines. Pipe, 
Cordage. Urilling Tools, etc. 
Illustrated ca!alogue, price 

I lists and discount sheets , 
_ on request. 

ARTESIAN 
Wells. Oil and Gas Wells, drilled 
by contract to any depth, from 5(l 
to 3000 feet. 'Ve also manufacture 
��:i�[�cr c�i:iWere�ft!�¥!�� 
able Rort�e Power and Mounted 
Steam Drilling Machines tor 100to 
GOOtt. Send6centsforillustratA>d 
�
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SOBeaver8treet. New York. 

Robt. Poole & Son Co., Baltimore, Md. flt!!}a!t!j!�!!'}n�!11 !a!�d�r!!
ER

Y 
A. A. SMl'rH, Leominster, Mass. 

BLUE PRINT Paper. Superior Quality. 
Pholoa

r
a))llic Supplies. 

Seno for catalogue. 
'I'. H. MCCOLLIN &, CO., 1030 Arch Street, Philadelphia. 

AIR BRUSH 
II i�hest 

gold medal 
award by Franklin lnstitute 
a legitimate Art'roo). lnvalu. 

GATES ROCK & ORE BREAKER 
Capacity up to 200 tous per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 

BUilders of High Grade Mining 
Machinery. 

Send for f'atalogues. 
CATES IRON WORKS, 

50 () �o. Clinton �t., �hicago 
215 �'ranklin St .. Boston, Mass. 

VELOCITY OF ICE BOA TS. A COLLEC 
tion of interesting letters tothe editor of the SCIENTIFIC 
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ta8ter than the wind which propels them. TIlustrated 
with 10 explanatory diagrams. Contained in SCIENTIFl(� 
AJlIEHH'AN SFPPLE;\1 ENT. No, 214. Price 10 cents. To 
be had at this Office and from all newsdealers. 

T

HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSIIORO, I'A .. Builders of Hi�h Cla8. 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 

LITTLE HERCULES DRILL CHUCK 
eccentric rotating. self· gripping jaws. 

which hold 5trongest when work ... 
illg hardest. 'fhe larger the 
drill. the more puwerful the 
leverage. A 11 working parts 
of best steel. hardened. The 
most lJowerfu I, ac(·urate. and 
durable chuck in the market. 

ONEIDA MFC. CO. 
ONEIDA, N. Y., U. S. A. 

THE LEAD PENCILS 
That Meet the W ants of All Pen cil Users are 

" DIXON'S AMERICAN S M" GRAPHITE • • 

Or other grades of hardness of same make. 
If your stationer does not keep tbem. mention the 

SCIENTH�I(, AMERICAN and send 16c. in stamps to 
JOSEPH DIXON CnUCIBLE COl\lPANY . JerseyCity,N. J.t 
for samples worth double the money. 

PATENTS! 
MESSH.S. MUNN &. co., in connection with the publi­

cation of the SCIF.NTIFIC AMERIC.AN� continue to ex­
a.mine improvements. and to act as Solicitors of Patents 
for inventors. 

In this line of business they have had fO'ftu-one vel1rs' 
experience. and now have ttnequaled facilities for the 
preparation of Patent Drawings. SpeCifications, and the 
�[��:;,l��!�n�d�'l�:n�P�!���I�ri���nir��;�
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on Infrln�ementR of Patent8. All business intrusted to 
them is dune with special care and promptness, on very 
reasonab Ie terms. 

A pamphlet sent free of char�e. on application, con-
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DeSigns. Patents. Appeals. Reissue8 Infringements, As­
signments. Rejected Cases. Hints on the Sale of Pa.­
tents. etc. 

\\le also send. free of charge, a Synopsis of Forehm Pa.­
tent Laws. showing the cost and method of secnrinll 
patents in all the principal countries of the world. MUNN & (�O., SolICitors of Patents, 

Bfil Broadway. New York. 
BRANCH On'ICE8.-No.622 and 6"24 F Street, Pa­

Cill .. Buildln�. near 1tb Street, W .... hington. D. C. 

An Inventor I 
Who has a bright thought to be worked I 
out can get mechanical help by writing 

I to us. We send a primer first. 
THE .TONES BROTHERS ELECTRIC Co. CIN'TI, O. 

EYE PIECE!'i, etc. 
Manufactured by 

W. & D. MOGEY, 
SIS West 27th Street, New York. 

Send for catalogue. 

THOMAS ALVA EDISON.-A BIO-
graphical sketch of the great Inventor, with full-page 
portrait from a recent photograph. Contained in :-;cn:�­
'l'lFIC AMF-RICAN SUPPLEl\oIENT • .No. 746. Price 10 cents 
To be had at this office and from all newsdealers. 

MECHANICAL DRAWING. 
By Prof. C. W. MacCord, of the Stevens Institute 

of Technology. A spries of new, original. and 
practical lessons in mechanical drawing, accom· 
panied by carcfully prepared examples for prac· 
tice, with directions, all of simple and plain chao 
racter, intended to enable any person, young or 
old, skillad or unskillcd, to acquire the art of 
drawing. No expensive instruments are involvcd. 
Any person with slate or paper may rapidly learn. 
The series embodies the most abnndant illustra­
tions for all dNcriptions of drawing, and forms the 
most valuable treatise upon the subject ever pub­
lished, as well as thc chcapest. The series is illus­
trated by upward of 450 special engravings, and 
forms a large quarto book of m'er one hundred 
pages. uniform in size with the SCIENTIFIC AMER­
ICAN. Price, stitched in paper, $2.50; bonnd in 
handsome stiff covers, $3.50. Sent by mail to any 
address on receipt of price. 

For the convenience of those who do not wish to 

LONDON UND ER purchase the entire series at once, we would state 

ground Railway. Description of the plan fOllowed� that these valuable lessons In mechanical drawiag 
methods of work, and use of the hydraulic shield. With may also be had in the separate numbers of Sup· �J����lt�'ii!r�' N�°i'�ai�e'i-��eSrJ������C 

T!�:��A:r.1 PLEMENT, at ten cents each. By ordering one or 
this office and from all newsdealers. more numoors at a time, the lcarner in drawing 

III Cheap Do It yourself. Cir-
�- Cular press $8. Size 

Fr· t- for small newspa· 
per. �4. Every· In m� thing easy printed rules. Send two !tamps for CataioJitue to factory. J\.EL,;)o;Y & CO., MerIden, Conn. 

ELECTRI CITY The AMATEU R ELECTRICIAN, C128, Ravenswood, Ill., is the only paper dealing with first principles of electricity. Beginners needlt.;$Ia yr. 3 mos trial25c. sample copy 100 

&. . BIOYOLES:O�:tr�i;!� 
All make. new Or 2d hand. Lowe.t 
�priceB tZ'u&Tanteed. Send for cata and 

8avemoney. Rouse, Hazard &; Co., 18 GSt. Peoria.l11 

may snpply himself with fresh instructions as fast 
as his practice requires. These lessons are pnblish. 
cd successively in *1, *3, *1, *6, *8, *9, *12, 
*.14, *16, *18, *20, *22, *2-1, *26, *28, *30, 
*32, *36, *37, *38, *39, *-10, *-11, *42, *43, 
*44, *45, *46, *47, *48, *49, *50, *5], *52, 
*53, *54, *56, *58, *60, *62, *65, *69, *74, 
*78, *84, *91,*94,*100,*10],*103, *104, 
*105,*106, *107, *108,*134,*141, *174, 
*176, *178. FOR SALE BY 

�U:N":N" d:! CC> •• 

PubU.hers of SCIE NTIFIC AMERICAN, 
361 Broadway, New York. 

able to crayon and water (�ol()r 1)01'­
trait artists Hnd draughtsmcn. Saves 
time, giveR finest teclmical etfects. 
AIR BRUSH lIlFG. CO., 67 Nussau St., 

TYPE FOR TYPEWRITERS StenCIls. �teel 8talllpS, }tuhber and 
l\lptal 'J'ype 'Vh(�eIR. HiP8, etc. 

Modt'l and l:Xpf'l'imenlnl WOl'k 
Small Machinery, NoveltieR. etc .• man­

ufactured by special contract. 
New VorkStencilWks .. 100 Nassau St./ N.V 

THE STEAM ENGINE: ITS PRINCI-
plefl, its deve1opment. its future and perfection.-A pa­
per by E. N. Dickerson. givtl'g an outline of t.he history 
of the f'team en?ine. and discussing the princip1es upon 
whieh it operates and which Jimit itM capacity. \Yith 2 
figures. Contained jn S{"]BSTlFIC A;\IEUlC." X SUPPLE ... 
1\IENT, N o. fi�f). Price 10 cpnts. To be had at tbis 
office and from all newsdealers. 

FOOT POWEJ{ MA(JllINEIlV. 
I feel Sll highly pleas­
ed with your Veloci­
pede .B�oot Power wi th 
seat. that I wish to �i��i���;�actd Illy testimony to 
itsl'mperiority. 1 did 
not expect to like it, 
but llaving used the 

\Telocipede Power. I would have nothing 
, else It so greatly lessens the fatigue of 

using foot power, in fact. it may be saij to 
be almust without tatigue. and is a steadier motion. ] 
only wish I had known of it sooner. Send for catalog-ue. 
W. �'. & J. BARNES CO .• R'9 Ruby St .• Rockford. III. 

2nd � MACHINERY �� 
N, y, :\Iach'y Depot, Bridge Store 1ft Frankfort St., N.Y. 

E ls���!�a\�(' EhXa��1'!�
n
v�11�1!f���81 g;�g����d �re�t���i 

apparatus and materialR. Small orders a �pecialty. Cor­
respondence iuvited. Blakeney Electric Co" 4;).) Broad­
way, Brooklyn, N. Y. 

T�lf:Al��::: 
A 

It�s 
A

:"�e�1�::i'm'!'r���11 ll::h�; 
for Patent No. 444,0H5. InSUlated Pliers. 

GEO. WY A'l'T. 2 A:lalltic Ave •• Brooklyn, N. Y. 

T� Scientific A merican 

PUBLICATIONS FOR 1891. 
Tbe prices of the different publications In the United 

States, Canada, and MexiCO are as follows . 
RATES BY MAIL. 

The SCientifiC American (weekly one year $3,00 
The ScientifiC American Supplement (weekly), one 

year. 5.00 
The Scientific American, Spanish Edition (monthly) one year. • 3.00 
The SCientific American. r\ rchitects and Builders 

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

The SClentIllc American and Supplement. . . $7.00 
The Scientific American and Architects and Build-ers l£dition. . b,OO 
The ScientifiC American, Supplement. and Archi-

tects and Builders Edition. . 9.00 

P U L LEY 8 HAN C E R 8 PROGRESS MAOHINE "VVORKS. Proportionate Rates for Si:" Months. 

F ' .A.. & F. J9�O"V\TN. Thls inclune.postage.wnlcbwe pay. Remit by postal 
RIC T ION C L UTe H E8. o(I,4It Park. Pl.a.ce. 1'1'. "'2". I or e%press money order, or draft to order ot 

...-----_____ .. ;;; ... _;..; .. ;.:;:.;:_:.: .. ;;:,,:::...;=...;;::.:=....::..:::;;:;;;::;:..;::;:.:::...::.;:.. !'ill! &. CO., 3til Broadway, New York, 
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