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HENRY CAREY BAIRD & CO. lIs"DUSTRIAL PUBLISH1:RS, BOOKSELLERS & IMPORTERS 
810 \Valllut �t .. I'hiladelphia, I'a., U.�. A. 

ItT Our�ew aud Revised Catalogue of Practical and Scientific Books. 90 pages, Svo. and our otherCatalogu�s and Cireulars, the wbole covering every branch of SCI­ence apulied to the Arts, sent free and fr�e of p�stag:e to anyone in any part of the world who WIll furnISh hIS address. 

� citutific �tUtticau. 
You Reed This Watch! 

ONLY 57.43. - � 
SPECIAL OFFER. 

��� WORKSHOP E���. With outfits of Barnes Wood and Metal Working 
.IJff> FOOT POWER �"t;;��� Machinery you can successfully com-pete with Factories that use steam 
��e�D.T;t��!il�t!i\1:::do�r�:�hnni�gg�� 
made. Have hiood the test twenty years. Send for catalogue. Address: We have for sale a BEAUTIFUl. CAJ,E"'IlAR \VATCII which not only tel1s the time like ordinary first-class watches, but 

also tell ... the Day of the W.eek, tbe Date ul the lIonth! 
the .Uollth aud f:lulllge� of the lUoelll. �8you see by tbe ac-
companying correct likeness of the watch, Whl.cb shows the exact 

Por the Pictorial and Literary Presentation of size. This watch is an t'X(lnis.ite �elli. �lth fancy porcel.aln 
the Events of the Day dial and oxidized steel case, to whwh 119 description can do ju�tlCe. 

W. F. & .JOHN BARNES CO., 
1999 Ruby St., Rockford, Ills. 

Parson's Horological Institute. 

gebool for ruatebrnaker� 
You must see it to judge fairly. It IS �n elegant �nc.I re�lRb]e 

Harper's 
timepiece in every way (8-jeweled stem wInder), and IS :turlll�l1Cd 
by a Nassau Street firm, whose factory is i-r: Switzerland . .l1�ach 

� . 'Wateh is guaranteed by them. 'rh e watch Will not only bt' InvalQ 
.�i. UW:�g.lr1�lo�ts�:!� �����:;�U'�<���(t;�V�J:�c��(]/�� .,ja: yqu 

.)�. . � Weekly 
TAKES THE LEAD. 

need send no money in advance unless you pre�er. The. watc� WIll be sent C. O. D. by express. Yon can examine It, and If satISfac­
tory, pay the $7.43 to the Express Co. You save exp;-ess clIarg�s 
by remitting in advance, as we se1?-d watch b� regIstered m�ul, prepaid when remittance accompanIes order. 1�he regular prIce 
is $12.00. Cheaper watches than this are �:ffered, of course, but 
tbis is the ONLY CALENDAH \-VATCR. �t wIll not �nly be found 
r ;;:�e��� rt!�f���li��m�g�ic;:fiO�e�a��;��:t�i���1���r:3�� 
would be regarded anywhere as a costly ornament. 'l'his lot of Calendar 'Vatches has been secured by us for disposal throug.h 
our other dealings with the flrm that manuiaeture� them, and th18 . � _ . 

ENGRAVERS AND JEWELERS, 

PARSON'S HOROLOGICAL INSTITUTE. 
PEORIA. ILL • 

SAFETY THRUST COLLARS 
""LTII A!\'II ""),LIT. 

sale is an extraordinary o[]e. Do not fail to order atonce. state whether lames or gen�' SIze IS deSIred. 
In addition to its many other attractions. iIIus= Address WA'l'CH JlI£I'ARTJUI<:!'i'l'. UOlles and lIeaI'tl1s Co., �9 l'RI'k Row, New York. 
trated records of the achievements in I 

Of character and at price to suit the most erit.icallJUver. ])ealer� ill shafting will c!lnsult. their intercsts in writing for Price 

"". SCIENCE AND ART ."" 
form a notable feature. During .894 there have 
been capital articles on such topics as: 

Ohicago Drainage Canal. 

Recent Excavations at Dashur, Egypt. 

Gold Mines of Colorado. 

Need of a National Health Board. 
Electrical Industries. 
Cleansing the Street s of Paris. 

Constant advancement in excellence is the chief 
guide in the direction of HAR.PER.'S WEEKLY, 
and, with almost boundless resources, it will con= 
tinue to treat every scientific event of public in= 
terest comprehensively and at the shortest notice. 

32d Thousand Now Ready. 

ABC OF ELECTRICITY 
B y  WM. H. MEADOWCROFT. 

FROM THE LABORATORY OF THOS. A. EDISON. 
DEAR SIR:-I have reador�N�'g.I�ilYo�e,!':, �'.J�Of ElectrieitY,"and find that the statements you have made therein are correct. Your treatment of the subject. and 

:��;�gement of tht ���tf::UI��ve '1�J§�sld ED)i8;�r-
t��sE���tr�l�c!e�s���f o%��i� s�tfn����� tS��i1ee:i��� and characters of these advances."-Brooklyn Times. "The book is well illustrated, and no pains have been 
Fz:���c�� E�lt�v�t accurate and reliable throughout."-

"In simple language the author lays bare the secrets of electrical science and application."-·Electrical World. 108 pages, i!!ustratei.!. Cloth bini.!ing. Wi!! be sent postpaid jor 50 cents. 
HOME BIIOK CO., 4a Vesey �t., New YOl'k. 

SINTZ GAS ENGINE CO. 
GRAND RAPIDS, MICH., 

u.s. A. Manufacturers of the Sintz �Ia­
tiollal'Y alld lUal'ille (;;a� and 
!�����Ij IlfO�� ���t�' �anlsiI��t�1� Ligbting. Runs with manufac­tured or natural gas -Boats and launcbes. Prices within the reach of all. ar Seni.! jor Catalogue. :\-Iention this paper. 

AUTOMOBILE CARRIAGES.-AGEN-eral descriPtion of the automobile vehicles to which 
��iz��:ji:tft�;l����r, �)�e�iiT�t �7i�et�li�fu���:n�z;s� Contained in SCIE.r-."TIFIf' AMERICAN SUPPLEMENT, No. 
919. Price 10cents. To be had at this office and from all newsdealers. 

The United 
Autographic Register CO'l 

148-154 Monroe St. Chicago 
REGISTERS LEASED at a 

of Ie::;::; than 2 cents per J:n�ost 
. OR SOLD at from $15 to' $50. 
!':iI:" �2�5 �s�t '�'I;;' .��. '��)(d f�rua��l��� BEWARE of Infringements. 

.--------------
VELOCITY OF ICE BOATS. A COL-lection of interesting letters to the editor of the SCIEN­
TIFIC AMEHI(,AN on the Quel'ltion of the speed of ice boats, uemoLstratil11l how and why it l� tbat these craft 8ail faster than Ule wind which propels them. III ustrared with 10 exphtnarory diagrams. contained in �CI}J:..rTIFIC AMERICAN SFPPLEMENT. No. 214. Price 10 cents. To be had at this office and from all newsdealers. 

, Patent Steel � SKELETON LEGS . Are the Best. , Established 1849. 
. 

D. W. Km.TIE & SoN. 1339 Arch St .• Philadelphia. ---- - -----

lAst. and Discounts. 

EL�Sl,:l�h��1�ai���(
1�a�r�0���:o�l�f::¥;�t�t I How To Make a Dynamo 

tached, whether acceptcd or not. Only good salesmen ()It JIUTUll. � honm power size, illustrated with need apply. COOK A. B. C. CO., If'ort Wayne, Ind. full working drawings. By Bdw. Trevert. Price 10c. 

THE GOUVEUKBUH. MACHI�}; CO., Gouverneur, N. Y. 
MAXIM'S FLYING MACHINE.-FULL description of the remarkable apparatus which Mr. Maxim recently propelled through the air with marked success. With 12 illustrationR. Contained in SCIEN-------------- - ! Bubier PubJi�hiJlg Uo •• Lynn, llLass. 

$24. An 8 Light, 16 C. P., 110 Volt Dynamo '. --
To introduce our Dynamos and Motors of larger capaci- ���l�. A��E�Ig!% atSf�;:����ji:Jd Cg�l !1�ew:f��rer1� 

H;:���f� :ee �?��ed��Cili! market a hifih grade machine 
t��:�li�f al��:rsP���fu���� Durable. efficient, compound wound, self-oiling, finely fln� ished. IJlntiu"" HynRUlos. all sizes. UF Seni.! jor cVrcular No. 22. 

ItO'I'H & ECK , 
B2Market St.t Cb1cagu, Ill. 

PHOTOMETRY.-A SERIES OF LEC-tures delivered before the Society of Arts by Capt. \V .. de \V 4 Abney. in which the author endeavors to give An idea of the general principles of photometry from the scientific standpOint of the question. With 19 illustra­tions. Contained in SCIENTIFIC AMERICAN SUPPLE. MENT, Nos. 980, 981. and 982. Price 10 cents each or 30 cents for the series. To be had at this office anQ from all newsdealers. 
FOR SALE OR RENT. 

Water Ptnver, lowest 800 horse, and 17 acres land, located in Manlius Village, N. Y., near West Shore road. Already a manufacturing center. Sale on easy t(,f'rn.'i, or 
�;Kt �;:::r��i;�W l����s �ii�\!a�i�i�a�{f':s,C�i�� �� C. N. Grannis. 264 Fifth Avenue, New York, 

MESSRS. MUNN & CO., Solicitors o f  Patents. have had nearly fifty years' continuous experience. Any one may quickly ascertain, free, 
����\�bl:�/��ft���� Ef;i�� blt cl,� Communication� strictly confiden-
�� toAOb�:�drli'g� �!nr�1��:s and 

PATENTS 
taken through Munn & Co. receive special notice in the ScienNtlc Amer­ican. This splendid weekly paper, e!egantly illustrated, has the largest CIrculation of any scientific work .. is a year. Specimen copies free. Address MUNN & CO., New York, 361 Broadway .. 

AGENTS WANTED 1?e�llH��"sei::;���:s CJ:,"'; plan. Three hundred per cent. profit. RICHARDSON 
& CO., 82 Reade Street, New York. 

18KAitAT 
GOLD PLATE 

ou'r and send it to us name and address and you this watch by ex ... examination. A Guar­
for [) Years and chain sent with it. You and if you think it 

sam pIe price, yours. It is beau-ved and warranted in the money and equal In''PI2ecLrance to a genuineSolid, \Vrite to-day, this will not appear again. 
EASTLAKE MFG. CO., 

rrI Corner Adamsand Slate St.: 
;I: CHICAGO. ILL: 

11 50 w i l l  now buy a reliabl e AMERI­
CAN WATCH in strollgGOLD PLATE 
Dust Proof Case. Will not vary a min 
ute in ao days; Is as durable as any made. FULLY GUARANTEED. 

Hsbers of this paper will tell you weare ble.) It has AMERICAN patent lever MOVEMENT. 
Patent Escapement and Regulator. Lantern Pinion, 

brlts to minute; No key required to wind and 
weight4 oz.;exactly like cut: Post-paid for 11,60. 

ror1l1:.00, 12 rorlHiJJC. byel:p ress. Mentionpaper 
and we will inc!ude handsome go!d plat&d CHAIN &; CHARM. AGENTS & Storekeepers seed for TERMS. Catalogue oflOOO new articles FREE. 

ROBERT H .. INGERSOLL" BRO., 
65 CORTUNDTBT .. NEWYORKCITY. TYPEWRITERS. All makes half-price. Rebuilt to equal new. Shipped 

EN A MEL INC r�tg;;g:Il�nt��gr; t:6� i �0��8�t-8�����t�?c�������bj�f:��esI\��¥,cf�;�a�i::e� curing suitable help and materials given. Reliable TYP.EWRI'I'EU. � 4,1) Liberty Street formulre sold. Address ENAMEL, Box 773, New York. llI<:A])QIJAIITI<:U8, 5 New York, U. S. A. 

Tho TYD owritor 
EXCHANGE, 

8 Barclay St., New York. 
Wewillsave you from 10 to 
50 per cent. on Typewriters of all makes. 

l:W'" Send/or catalogue. ------

RECEIVER'S SALE The entire plant and "ood GROUND MICA of a��'lfe�:no�es 
• will of th e Stark Machine SHANNOCK MICA CO, SHANNOCK. it. F-and Tool Co., including real estate, tools, machin- _____ _ _ _ _ _________ _ ery, patterns, etc. als) thousands of dol lars of orfiers on I .  • •  hand. 'l'his plant is located at  the corner of Hudson I The Bailey Automatic Bicycle Brake and Seventh Sts .• Buff�lo, N. Y., and consL"ts of a four story brick building funy equipped for the manufacture 01fJ.'- is as quick in aetion as thought it-of tinner's machines and tools, machinery for working self. So unobtrusive, the rider sheet metal, presses, dies, etc. 'rhe factory is now in \ 8/. would never kno w he had it were it operation, and an information in reference to same ,. Dot for the instant and effective aid 

���".i!,uJ!ir. �':.·;I�on���r���e�£��t�"Eilu��I����: Re- .: . �ffii}:SC��:"207��C�"a��f:.JHi���5. }i ,.:=-:-cE 1\ C L AND FINE GRAY IRON ALSO STEEL ALL � .E:� CASTINGS FROM SPECIAL RNS 
�DEVL IN "CO fINnINNINGJ-:\P�::'-�1I1TE 

... O� "I FINISHLNG. NN 
J rro LEHIGH AilE 6< A""RICArc.;r PHllA. 

KEEP THE HEAD COOL. 

can supply you. AU sizes and 11111110111111-((. always we make a foral] spe­catalogue. 
The CI,)£VEI,AND l!iTO N E CO. 

2d Floor. Wilshire. Cleveland, O. 

\,VOHTnr.EY l'lT.\I,], WOHH,,.... 53 RIm St.., Boston, l\Iass., have 8111d 8{x)O of his Patent 25-1b. Rlow }1'eed Oat )Iangers. Price 
� . . r.(� l;::���f4b ��. i{:��� asfi��t\\J�i:· 

STEREOPTICONS .. 
MAGIC LANTERNS AND 
ACCESSORIES. SEND FOR CATALOGUE 
TO CHAS BESELERMAKER218CENTRE ST. 

NEW YORK: 

Fourteenth Edition of 

Experimental Science 

A rchitectural Books - MATCH * MACHINERY. 
Useful, Beautiful and Cheap. 

Any person about to erect a dwelling house or sta­ble. either in the country or city, or any builder wishing to examine the latest and best plans for a church, school house, club house, or any other public building of high or low cost, should procure a complete set of the ARCHITECTS' AND BUILDEHS' EDITION of the SCI­ENTIFIC A)lERICAN. The information these volumes contain renders the work almost indispensable to the architect and builder, and persons a bout to bund for themselves will find the work suggestive and most useful. 'rhey contain colored plates of the elevation, plan, and detail drawings of almost every class of building, with specification and approximate cost. 
Seventeen bound volumes are now ready and may be obtained, by mail, direct from the publishers or from any newsdealer. Price $2.00 a volume. Stitched in paper covers. Subscription price, per annum, $2.50. Address and remit to 

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

Latest improved. Complete plants furnished. JO S. C. DONNELL Y, 1209 Buttonwood Street, Philadelphia, Pa. 

$25 to $50 f:,t:c��t�: ;.::.;::�.;;...,;_ Ladl .... or 
Gentlemen, using or lelling 
"Old Reliable Plater." Only 
practical way to repiaLe rusty alld 
wurn knives, forks, spoons, t"t� i 
quickLy done by dipping in meLted 
lUPlal. No experience, polishing 
or machinery. Thick pLate at one 
operatioD; lasts 5 to 10 years; fine 
finish when taken from the plater. 
Rn'ry family has plating to do. 
Plater sells readily. Profits large. 
W� P. lIarrison & Co •• Columbus.O. 

-------

�l!I��ll)\-'rA?./.NN INVENTORS. Experimental work of every description. Automatic machinery designed and built. IlT Send for circular. MALTBY MFG. CO., Brooklyn, N. Y. 
-------- --- - --

CRITERION MAGIC LANTERNS 

1�0 IJnges and 11 () �upeJ"b Cuts added. 

Just the thing for a present for any man, woman, "tudent, teacber, or anyone interested in science. In tbe llBW matter contained in the last edition will be '1 found the SCientIfic Use of the Phollograph, the curious optical illusion known as the AnortlJoscope, together with otber new and interesting Optical Illusions, the Optical Projection of Opaque ()lJjeet�. new experiment8 in Project.ien, lride"cpnt G-Iaf'�, �orlle points in Photo. 

And 
Stereopticons. 

§����rit8 �1c�I��i�ic�rB1sg��l�g�·. �r�c�rT��li5r�' FT��'; er, F.lectrical Rocker, Electric Chimes. How to Color Lantern Slldes, StllUY of the Stars. and a great deal of other new matter WhICh will prove of interest to scien .. tiflc readers. 
b����g��'iJ�2 i��rot��y ��fJ�$li�l�a�F�������f$�: rr,seud jor lliustrated ctrcuiar. 

Oil, Lime or Electric Light. Front of Lanterns easily removable for substitution of scientific attachments. We make lanterns and views for all kinds of uses. p-Oatolngue$jree. J. B. {:OLT <\: (:0 .. 16 Be"kman "t., !'iewYork. 189 La Salle Street, Chicago. Ill. 1140 Market Street, San Francisco , Cal. 

MUNN & co., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY. NEW YORK. 
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