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A Move for Better Roads 
JUST READY, 

It�:!r R �s?f��«!g����:i�no� IJI�!�::�:�:D�i'6� were awarded throuliith the Universlty of PeDDsylvRni8,by a Committee of Citizeusof Philadelphta, with a Synopsis of other Contributions and a Review by the Secretary, 
{;�h!�l�;JI���t. fi� · ·a<iiEiilr;�(:lugtti��V�y EWilri:�i�: RhawD, Chairman of Committee. 8vo, cloth. 319 pages. Price . . . . . . . . . . . . . . . . . .. . . . . . . . .... . .. . . . . . . . . . . . . . ..... 82.00 IT B1I m a il. at the publicatl,m pr'ice. free of postlllle to  (lnlladdress in the 'World. IT A circular. 4 pages. 410. oiviWJ the full '['able of Con· tfllts of this, 'important 1101ume. sent free of postage to an'U 
(llle who wiU /'Iwllish his address. 

HENR Y CAREY BAIRD &. CO., 
I NIlUSTRIAL PUBL ISHERS. BOOKSELLERS & IMPORTERS 

810 Walnnt St., Pbihtdelphia. Pa •• U. S. A. 
THE LITERATURE OF 

The Textile Industries 

JUST READY. 
A New and Comp'lete List of Ihe I.ending nnd l�nreMt Books on Bleacbin�. Dye 81Utr15 and Dyeing, CaliCO Printing. Cotton and 'Voo1, and Cotton, Woolen, Worsted. and Flax Msnufactureand .'lachinery. Weavmg, De8ignin�. Sizing, the Harmony and Contrast of Colors, etc. 

o,rr(; �e;:�·ij��·o��flJ�����o1s�at:J� ��lIa��e!�. aA¥s�art 
W' Uur lW'll1 rf1Jisf'fi DescJ'"l'vtive Catalogue of Pracf,ical and ScientiJic Books, 87 pa

t
es, 8tlot and our other Catalogues. 

�:ts�:e<;!� f���e��� f:'���� p��lit�� to; a��i��: ic:r���(t!�l'6j 
I he world who 1vill furnish his addl·ess. 

HENRY CAREY B AIRD &. CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPou,1'ERS 

810 Walnnt St., Philndelpbia. Pn., U. S. A. 
A NEW BOOK. 

The Steam. Engine 
By Daniel Kinnear Clnrk. C.E •• M.I.ilI.E. With an intruduction by Professor R. H. 'l'hurstun, Cor_ nell University, Ithaca. N. Y. The Standard book on the Construciionand Performance of Engine� and Bnilers-StationarY,IJocomutive, and 

��!�!�\�. 1relteJi�n 
&

4 88�:' �r!�te�t $i� e�1�Iecfi��e� Astor Place, New York, Agents wanted. 

Truss Hoop DriTing. 

Barrel, Keg, Hogshead 
AND 

STAVE MACHINERY, Over 50 varieties mannfactured by 
E. 6c. B. Holmes, 

BUFFA 1.0. N. Y. ALSO A FULl. LINE OF WOOD WORKING MACHINERY. 

P AI N TROliFS 
DIXON'S SILICA CRAPHITE PAIN T 
Water will run from it pure and clean. It cO\"er.double the surface of any OtlllJr paillt. and willlaBt{OUT or five 

����r��1o:'?J;��� 'Cs:t&��:lt1a�r/.r3�;;�� C; �;��!1� 
FOOT POWER MA(JHINERY. I feel so hi" bly pie ...... ed with your Veloci

pede Foot Power wi th seat, tha t 1 wish to 
add my testimony to 

��::i:JI!I!;;;; Its tluperiority. I did 
;a not expect to like it, 

but having used tbe 
�:!ocy:'e�; :r�t'i 1�s:e��11h�a�:S�!�i�, using foot power. in fact, it may be su.ij to without tathwe. and is a steadier motiun. I 

1 had known of it sonner. Send Jor catalogue. 
• BARNES CO .• \l!!9 Ruby St •• Rockford. 111. 

2nd .� MACHINERY �i 
N. Y.ldach'y Depot. Bridlle Store 16. Frankfort St., N.Y. 

",itutifit �lUtri'Ju. 
OR WOMAN N 

GET IT FOR I III 
AND IT IS JUST WHAT YOU WANT. 

O'UilIlCATALO'GU'E"p"Fi'E'Ej 
The Best and Finest ever issued. To Any Address. 
A ONE CENT POSTAL CARD WILL GET IT FOR YOU. 

WRITE FOR IT MOW, Delays Are Dangerous. 

CORNISH ��fAA:JS 
Bold direct from faetory at wholesale prices for cash 
or upon an easy installment plan to suit all pockets. 
O'NE S�ALL r' .wFif ON THE ACTUAL'i:oSr.:r.;� it �:;.� 
3 or 4 Big Profits and �ommissions Sml-THEY ARI: YOURS. 
THREE BIG FACTS:j Th6h�:��st. Om Instruments are 1ltost Durable. 
�b� THEY HAVE TRIUMPHANtlY STOOO THE�_� �1�"iI�TEST OF A qUARTER OF A CENTURY.� 
I:T Addre •• tbe MunufaetureH. WIUTE TO.DAY. � 

CORNISH' co. (Old Ee�!Z�:d and) 
SMALL ELECTRIC MOTOR FOR AM- "Improvement the order ot the age." 
ateurs.-By C. D. Parkhurst. Description In detail of a THE SMITH PREMIER TYPEWRITER :�"!,I o�nt'!.,:�!lln�h��a:O;�� .Fnd"��l�:':.o;g�dtgr��:e� With 15 figures drawB to a scale. Contained in SCIEN· 
����. \� .�Ig�� afM:�li�::�d f�gio 1ll6,rew��re: 

HARMON'S IMPROVED 
-.'P;z.....Leveling Instrument. 

Witll 0)' without Compo.s. 
For Engineers, Contrnctors, and all otherM requiriug a low price Level
ing instrument for grading, meusuriDJ,( heights, squaring, or getting any 
desired nnJlle. Illustrated C ircular sent on receipt of fltamp. JOHN W. IIARMON. 6� DR verhill8t., Boston. Illass. 

THE PENNA. DIAMOND DRILL & MFG. CO. 
Rill DS IIORO. I' A., Builders of Hi�h CIa •• 
:-'1 earn iCngines. Diamond Drilling and General Machinery. Flour Mill Rolls Ground and Grooved. 

WORKING·' LOCOMOTIVES WITH 

:�<����g} R':�;;�;����t: ;fl�:��ho�'� �'i�::l��� in the use of petroleum rta:tuBflo as fuel 00 an unprece-
�:�;eMiil�� U-WWih� 1�;:t����Si80�,U�:�' ���t ENTIFIC AMERICAN SUPPI,EMENT. Nos. 769 and 
.,,70. PrIce ten cents each. To be had at this otnce "nd from all newsdealers. 

Important IAlf���e:S����ial Features greatly perfected. 
The Most Durable in Aihmment. 

Easiest Running and Most Silent. 
Ant ype cleaned in 10 seconds wit hout soiling the hands. 
The Smith Premier Typewriter Co., Syracuse, N. V., U. S.A. Send for Catalogue. 

ill !t1t Cl1lllillfll =. fT"" m:t= iIJijj Small Electric Motor for Amateurs. IlIU8. In Sci. Am. 
Supp •• m·l. Materials and directions for maklnJjf sent by mail, 
���;,,Pni:�� ��?��s:f3Ht,W Mfr. of Klectrlc Machinery. 9s8 Grand Ave., New HaveD, Conn. 

RJ!EI1A�ST��S�� 
IN THE WORLD. 

..... Speed. Comfort and Safety. 
AGENTS WANTED. 

large IUustrated Catalogue lent Free to an, AddresL 
THE EAGLE BICYCLE ID'G. CO., 

8':1' AlKFORD. CONN. 

AUTOMATIC IN FUEL AND WATER SUPPLY. 
The Shipman Automatic Steam Engine 

STATIONARY AND MARINE, 
Petrolenm, Kerosene Oil, nnd Natural Gas Fuel. 

I, 2, 4, 6, and S Horse l'owel·. Slnllle. 
8 an d 22 HorBe Power. Compound For Elevatlng Water, Creameries, and all Manufacturing Purpo.es. 

SHIPMAN ENCINE CO., 210 Summer St., BOSTON 

!�!rks���!.��o�E!S!!I�h��� pany has an establisbed trade and has manufactured 
Sa"h, Doors, Blinds, and Noveltie". The Company is windinl't up Its bUSiness and will sell the plant on most favorable terms. Tbe machinery cost 

��� a.Jl�e\�e l�a��,�:,�u�dA':t:�i.:i! �n�?O�� 
DFJ� :a�C�;'�8�i':,':;�'l:eo;:t side of lbe property. 

C. A. FULLER, Sec'y .• Sherburne, N. Y. ----at CheQ�p Do It yourself. Olr-
AI cular press $8. S,ze 

P • t· for small newspa. 
rm .. ... �per, $44. Every� .. tbing easy. printed 

rules. Send two .tamps for Catalol(ue to facwry. KEL,.t:Y & CO" Meriden, Uonll. 

portableGRSOUJE Engines 
For Threshing Machines, Hay 

Presses, Corn Shellers, Pile 
Drivers, Well Diggers, &c., 

our newest and latest Engine a little 
wonder and a giant to work. 

Sendfor prices. Mention thispapt'll'. 
Van Dnzen GaS &: Gasoline Engine co. 

CINCINNATI, OHIO. 

BLU E PRINT Paper. Superlo� Quality. PhOlollrapb!c l'inpplies. Send for cataluf,lue. 
T. H. MCCOLLIN & CO •• 1000 Arcb Street. Philadelphia. 
REFRACTORY MATERIALS.-BY T. Egleston. Ph.D.-A valuable revIew of the question of tbe refractory substances used In modern metallurgy. Refractory substances, tire brick matertals. mixtures and treatment. temverlnl! lIuxe •• essential qnalltles of good lire bricks. etc. Inve.tlptlons of refractory mllte· 
��� �n���di��.I�:e''it::�'g�A��.UP����'t:d at this otnce and from all newsdealers. 

CUSHMAN CHUCKS ()omp!ete line for aU mea shown In new Illustrated catalogue. fTee to aU. Cushman Chnck Co., Hartford, Conn. 
�ARGAINS JlIN BIOYOLES Eas J Payments, 

' 1 with no enracha e. ."..PrliOaro 
'90 Crescent Safety �allbear'gsl9O 170 Mero ur iamond Safety, all steel .. 1100 5 Mrinl't�ld Roadster. headerslmposs" 1120 �o Amer. Cbampion. highest graae .. $1 100 thers a scheap.all make. new or?d h<!.lowest price. Cat&free. Rouse.Hazard &Co., 16 G tit., Peorta, Ill. 

Have you a Thought 
That you want to make work? The way 
to make it work (or find out that it won't 
work) is to put it into a machine. We 
have a shop on purpose. Will send a 
primer first. 

125 

PROPOSALS, 
proposal" for Bnllding Dlke.-ENOINEER OF. F ICEt U. S. ARMY, NaNhvIllet 'renn., JaDuary 27, 1891. 

����fJi§OP�ki'" i����!ii��ru:�l;;� �I��ci:iu �iJ��� lng materiA,ls und cODstructing Dike at Smithland, Ky. 
Bidders are invited to be present at the openioJl of the 
bids. The United States reserves the riJ[ht to rej�ct any or all proposals. The attention of bidders is invited to the Acts of COllllres8 Hpproved February 26. 1885, and 
February 23. 1887. Vol. 23. page 332. and Vol. 24, p8ge 4U. Statutes at LHrJi!e. SpeCIfications and blank forms for proposals wiBle �:Wibii'i�}\:'Pl��';�i.':.��tWil''&��j.s. 

Osgood's No.1 Hearing Hom Is the only in.trument that will help the 
deaf. Made from best bell metal, and will last for years. Carried in the pocket and used in public without att.racting attention. 
Price $5. Sent C. O. D. May be returned after 2 

��f1'J�tbll�U{d�� 6����t�a������,rrdWay. Oakland. Cal. 
The moet 8uceel!l.ful Lubricator 

for Looee Pulleys t .. uae. 
EN'S PATENT 

LLEYOILER 
r .. e,mo.eoded by tbole who bave 

put. tour years. Prie .. Enry Uier of machin
,. Catalogue No. 56," 

this paper. 
TAli DUZEN ... TIFT. Claela •• U, Oblo. 

ELECTRO MOTOR. SIMPLE. HOW TO 

:�t;r d��i�ra�dO��!�tr�R��c�ftt�o� �fe��a�s�\�r}�� amateurs to make a motor wnich mij;;rht be driven wltn advantage by B CUITp.nt derived from a 'battery, and which w(luld hllve sutliclent power to operate a foot lathe or any machine- requirin� not over one man power. With 111lgures. Contained in :-:Cu:NTIFIC AMEHICAN SUPPL >:M >:NT. No. 64 \. !'rice 10 cents. To be bad at this otnce and from all ne",sdealers. 
TYPE FOR TYPEWRITERS Stenmls. Steel Stamps. Rubber and 

M ol!ita��'aPE�:i.\��lilet'!lft�ork Small Machinery, NoveltieB ,etc .• manufactured by special contract. 
VorkStencilWks .. 100 Nassau St., N.V 

(g ALANSON CARY�RINGS �(l'�� \ AN,eFAl TURER Of \.. sP OJ} I� FLAT STe:e: OF EVERYDESCRIPTION 
240 & 242 W. 29� ST. NEW-YORK . 

U semI Books! 
Manufacturers, AgrIculturists, Chemists. Engineers. Me

chanics, Builders, men of leisure, and profeHsional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department permits the transmission of books through the maila 
at very small cost. A comprehensive cataloJZue of 
useful books by di1ferent authors. on morethan Ofty 
ditferent subjects. has recently been published for 
free circulation at the office of this paper. Subject-! classified with names of author. Persons desirin2 
a copy, have only to ask for it. and it will be mailed 
to them. Address, 
MUriN & CO •• 361 Broadway, New York. 

Board of Trade 
Newbu rgh, N. Y., 

have facilities to offer manufacturers 

desiring to change location. 

A descriptive pamphlet will be sent 

on application. 

Address 

SECRETARY BOARD OF TRADE. 

�ArrI"��,I§J PERFE�£visPA�� I L E 
THE JONES BROTHERS ELECTRIO Co . CIN'TI.o. 

WANTED. �';,�!\'lI�s�Ir..{�JI\'t���� surprise electrIcal expert •. Stamp for catalol/ue. IIOper daymade. BUSH co .. 24 Park Place. New York. 

T� Scientific American 
PUBLICATIONS FOR 1891, 

cation of the SCIENTIFIC AMERICAN. continue to examine improvements, and to act as Solicitors of Pateuts 
for InventOr!. 

In this line of business they have bad fnrtV-()1le vears' 
tXpt:rience. and now have untqualed facll(ties for the preparation of Patent Urawiru!s, �pecitlcation8t and the prosecutton of A pplicatic.ns for Patent" in the Unit.ed St a tes. Canada. and Iforeilln Countries. Mes8Ts • .  \1 unn & 
�gr ��gka�.t�t!?a��ef::J>::.a���,���:ri�:.t�.fd°'R':��: on InfrinJlements ot Patents. All business intrusted to them is done with special care and promptness, on very reasona ble terms. 
tai�fn�mft;,.W1�:0��a'Jg�· ��o��a����fs :gSl���Oro c�� cure them; directions coneerniIig 14sbe18, COPYriJl:�ts. 
=i::'��tt"U'e'l��!S'll':.::.�e���r: J�f8,':.I!��:n��. t>!: 
tet!.� :�"o send. Jru of charo •• a SynOPsis of Foreilln Pa- I 
tellt La ..... showlnll the cost and method of oecnriDII i patent! in all the principal countrle. of the world. I MUNN k CO., 80Uellor* of' Palen'.. I Il6l Broadway. New Yorl<. . ANCH 0�·FICE8.-No. 622 Rnd tI24 F !treat, PalI"jJ�Ulldlnj(. near 7th Street. Wasbinllten, •. C. 

The Koch Patent File. for preservlnll newspapers, Mag_ azInes. and pamohlet .. has been rec"ntly Improved and price reduced. SubscrIbers to the SCIENTIFIC AMERI_ CAN. and SCIESTIlfIC AMERICAN SUPPLEM.NT can be 

��J::I';,� fr�I��g:r.prlfte��I�% 'WA�.�r �J:�� "SCIENTIFIC AMERICAN," In I'tllt. Necessary for eve_ry one who Wishes to preserve the paper. Addrea. 
MUNN "" CO .. Publishers SCIENTllflO A)(II:RI�AN. 

B VO�!PR·Ai rtsAf�r�anle�A·-gPe�tIC8eJaln'fe·db.YA':lad�e·s;�rlth The prices of tbe dillerent publications In the United 
&' States, Canada, and Mexico are as follows � stamp, Rev. 8. W. Wilt. Clifton Mills. Preston Co •• W.Va. RATES BY MAIL. 

DEAFb��!',.��g'blell!!I:!'b��!Vh��.!'h��J. b7F.Hmoox,�a=::k:4:,,��ed���p��FREE 
The ScientifiC American (weekly one year '3.00 
The Scientific American Supplement (weekly). one year. • . • • • • • • • • 5.00 
The Scientific American. Spunisb Edition (monthly) one year, • . . • • • . .. • 3.00 

PULLEYS HANCERS, PRO��sF�����RKS, 
FRICTION CLUTCHES. 440 Park. P1a.oe. lSr. Y'. 

Tbe ScientIfic American. A rchltects and Builders Edetion (monthly). one vear. . 2.50 
COMBINED RATES. 

The BClentIOc American and Supplement. • $ •• 00 

© 1891 SCIENTIFIC AMERICAN, INC. 

The Sclenttllc American and Arcbitects and Build· ers II:dltlon. • b.00 
The ScientifiC American, Supplement, and Arcbi .. tecta and Builders Edition. . 9.00 

�U Ratea for 8ial Months. Thl. lneludes postage. wtllch we pay. Remit by postal or ezpress money order, or draft to order ot 
MlJNN & UO .. 3til Broadway, New York, 
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