
Founded by Mathew Garey, 1785. 
HENRY CAREY BAIRD &. CO. 

(NDUSTRIAL PUBLISHERS, BOUKSELLERS &IMPORTERS 

810 Walnut St .. Philadel"hia, Pa., 1'. S, A. 

liT Our N e w  aud Revised Catalogue of Practical and 
��!I�\��f!���ih�O �t��:· �6�e�i�� ����;����g�a:��cii� 
ence applied to the Arts, sent free and fr�e of P9stag:e 
to any one in any part of the world who wIll furnIsh hIS 
address. 

For the Pictorial and Literary Presentation 

the Events of the Day 

Harper's .�(. ..".. . 

• ,ur;;. .� Weekly 
TAKES THE LEAD. 

I n addition to its many other attractions, illus­

trated records of the achievements in 

"'. SCIENCE AND ART .'" 
form a notable feature. DurIng 1894 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 Streets of Paris. 

Constant advancement in excellence is the chief 

guide in the direction of HARPER'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 Thousaud Now Ready. 

ABC OF ELECTRICITY 
B y  WM. H .  MEADOWCROFT. 

FROM THE LABORATORY OF THOS. A. EDISON. 
ORANGE, N. J .• Sept. 24. 1888. 

DEAR SIR :-1 have read the MS. of your .. ABC of 
Electricity," and find that the statements you have made 
therein are correct. Your treatment of the subject. and !����gement of th� gt��t�Jul�:ve �1ff6��sl� E�1J8llr -

"Electric science is making magnificent strides. llnd 
l�iJ �h�:a���: g:�����J:��c�e

s�t����g��r�h�.t!:!�e
8 

"The book is well illustrated, and no pains have been 
spared to make it accurate and reliable throughout."­
Electrical Review. 

o;���::fcia\e ;�i���:��J���N��g��r,� �'��t���l w;� 
108 pages, i!!ustrated. Cloth binding. Will be sent 

postpaid j"1" 50 cent •• 
HOME BOOK CO., 41) Vesey St., New York. PEWRITERI 

�IIIIIIIIII��L��ARANTEED 

AUTOMOBILE CARRIAGES.-A GEN-
eral d..:-scriptioll of the automobile vehicles to which 
g;i

Z:�e
wii:tft�;)����� ��e p��r�t WTt�et(li�? u���:n�z;� 

Contained in S(,IK�TIFIC AMERICAN SUPPI.JEMENT, No, 
,.'9. Price 10 cents. To behad atthisoffic e a nd from 
all newsdealers. ----------------------------

The lllo,t Useful 1'001 in any 8lto" js tlte 

RIVETT LATHE 
MADE BY 

FANEUIL VJATCH TOOL CO. 
B RIGII'I'ON, 

nOSTON. MAS!!., U. !i.A. 
Anybody interested. write 

for particulars. 
's CoillmiJian Exposition. 

EN AM E L: N C rn1�;�:U�n
t��gf; �� 

C11ring suital1e 1 -:;;lp and D ... aterials given. Reliable 
formula s old. Address ENAMEL. Box 773, Ne"l York. 

CY C L E S P��:!�!S \yor2d hand; lowest prices, largest .,.tock; makel'� &oldest dealers in U, S. \Ve �el1 everywhere. Catalogue frPe. ROrSE HAZARD & ('0. l� G St. Prorl", m 

A rchitectural Books 
Useful, Beautiful and Cheap. 

Any person ahaut to erect a dwelling hon" or sta­
ble. either to the country or city, r any builder wishing 
to exam'ne the latest and best plans for a church, 
sehOul house, club house, or ny ther prbllC building 
of high or I w cost, shnuld procure 8 complete Bet 01 
the ARCHITECTS' AND BUILDERS EDiT.! N of the tiCI­
ENTIFIC A.MERICAN. 

The informai ion these volumes contain renders the 
work almost indispensable to the architect and builder. 
and persons abGut to build for themselves will find the 
work suggestive and most useful. '.rhey contain colored 
plates of the elevation, plan, and detail drawin�s of 
almost every class of building, with specification and 
approximate cost. 

Seventeen bound volumes are now ready and may be 
obtained, by m,aU, direct from the publis!lers or frQm 
any newsdealer. Price $2.00 a volume. Stitched in 
paper qovers. Subscription price. per annum, P.50. 
Addrejll" and remit to 

llIUNN & CO., Pnbllliherli. 
361 Broadway, New York. 

j' Citutific �mtticau. 
THE C;C; OLIN:J:J MECHANICAL DRAWING -: ,�" 

E B "IU E S Mechanics, Steam Engllleerlllg
l

�l�c tricity. ��\\t� GAS ABD GASOLIBE V.. ,�f�:���!�H�lI�;·,���n�?���h,�hnB���;h. � 6� 
es. Send for free Clrcular. statmg subject 
wish to s tudy or your trade, 
Vorrespon.lence School of In.lnstrial 

SCienCel!!i9 SUltAN'l'ON, P A. 

FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. 
T�E Ox...Zl.V G--A.B EJ.VGr-ZN"E Ce> •• 

222 CHICACO STI:EET, BUFFALO, NEW YORK. 
!tnggle •• Co le" Engineer'ing Co., 39·41 COl·tlandt Street, New York, Agents. 

VELOCITY OF ICE BOATS. A COL- "ECLIPSE" GRAVER, DRILL & TOOL SHARPENER lection of interesting letters to the editor of the SCI EN· 
TH'IC AMEHICAN on the Question of the speed of ice 
boats, demor.stratinu- how and why it 1� that these craft 
sail faster than the wind which Pl'opelsthem. Illustrated 
with lOexplxnatory diagrams. Contained in :SCIEN'l'IFIC 
AMERICAN SnpPLl< ME"T. No, 214. Price 10 cents. 
To be baa at thls oftice and from all newadewers. 

t.Ato··d,,,v. ttllsotter will 
not appear Address, 

EASTLAKE MFG. CO., 
Cor. Adams and State Sts .• 

CHICAGO, ILL. 

Fastest Time 
Ever rlade-- • 
From CHICAGO to JACKSONVILLE. 

The MONON ROUTE placed In effect on Nov. 
18th, the fastest schedule ever made between CHICAGO 

��1n� �l����J:;�i�ie l:rr: �g 
A ���� ��c��� ���i:: 

making direct connection at Jacksonville for all pOints 
in Florida. 

These 'trains are equipped with elegant day coach­
es and the finest of Pullman sleepers. Dining cars will 
be run south of Cincinnati. For particulars call on your 
nearest ticket agent or 

L. E. SESSIONS, T. P. A., Minneapolis, Minn. 
FRANK J. REED, G. P. A .. Chicago, III. 

MESSRS. MUNN & CO, Solicitors of Patents. have had nearly fifty 
years' continuous experience, Any 
one may quickly a�certain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden-�� to �h¥:�dP{ig1:, �tJl¥t��B and 

PATENTS 

For holding tools of every 
':t�c:1fa�Pe

n
io 

f
a�� a���.

peiU��t 
practical, economical and indis­
pensable tool for tbe purpose. 
'rools la�t longer, retaining ac-
curate cUj}:rte 

e3i:; �
.
an times. 

or Sendjor illustrated circular. 
E. F. BOWMAN & CO .. 

2Oto 36 Cbestnut St., Lancaster, 
wi�h:��er�� �nn5��:f�r81 

Tools and Supplies. 

WATI!R WHEELS. I'r Send jor Pamphlet. 
JAMES LEJo'FEL & CO .. 

Springfield. Ohio, U. 8_ A. 

PHOTOMETRY.-A SERIES OF LEC-
tures delivered before the Society of Arts by Capt. \v. 
de \\'. Abnev. in which the author endeavors to J.!lve an 
icteJ't of the general prinCiples of pbotometry from the 
SCientific :standpoint of the qu�stion. \VHh HI illu�tra� 
tiOllS. ('ontained in BCIENTIFIC AMERICAN SUPPLJG� 
MENT. Nos. 980, 981, and 982. Price 10 Cf'llts each 
or 30 cents for t he series. fro be had at this utlice and ) from all newsdealers. DEAFNESS CURED! THE EAR I VAPORATOR CURl<S DEAFNESS 

on STRICTLY SCI­
ENTIFIC prinCiples. Satisfaction guaranteed or money 
refunded. No drums. Made of gold. Circulars free. 
EAR V APORA'l'OR CO., Y. M. C. A. Bldg., Chicago, lll. 

VENETIAN IRON HALL LANTERN. 

�or. Designs. 
Our Booklet 

Venetian Iron 

''Opalescent 
Soft Hued 

Radiance." 

x. P-P. 
Express prepaid to 

any express office in 
. the United State •• 

Remit bY650 
Draft or 
Money '" Order. 

for a St.MD. 
A. F. WEED & CO" 

Wealsosellthe 
Tooisand Mate­
rials to make this 
work yourself. ' 

toe •• L,a."TY .". 
NEW YORK. 

CONTRACTS WANTED. 
To manufacture Hardware Specialties. Pat'd Novelties 
and Sheet :\letal Stamping. Lang Mfg. Co., Racine,Wis. 

• •  DRAPER·S • •  

Recording Thermometer 
Give a correct and continuous record 

in ink on a weekly chart. 
It is of especial value in Observa· 

tories, Dwellings, Hospitals, Clubs, 
Schools, Greenhouses, and in manu­
facturing industrjes where tempera­
ture is an important factor. 

W1'Ue for pa-rticulars. 
'1'HE DRAl'EIt llIFG. CO., 

1.')2 Fl"OlIt St., New York 

• !!s�!!t�:st p�!:-:t!ct: 
the nose and mouth from InhalIng poi­
sonous dust. Invaluable in every 
industry where dust iM troublesome. 

� Nickel plated protector, $1.00, postpaid, , . in U. S. or Cauada. $1.40 to foreign 
�'i'¥S'R �o���1'Ll�.?�P.��hrc���I-

llETALand WoOD TOOLS wOR:').ER""

R
'" 

SCROLL SAWS, FOOT PuWE !lOIlfI'ISERS, 
cM��ltR>�01WSE!� MACHINERY. 

We carry in Stockallthe 
LEA DIN C It.:':hl�::;el" 
MA1KDE VERY LOW PRICES � 

Send 4- cents for large IUus. Catalog. 
THE WILI<lNSON CO., 

83 Randolph St., Chicago. ------------------
GROUND MICA of a4�;�����;'�o�es 

SHANNOCK MlCA CO,. SHANNOCK. R. 1. 

SAFETY THRUST COLLARS 
!o'O],I1) ANI) !"P].lT. 

Of character anda t price t o suit 
� the most critical buyer. Dealers 

in shafting will consult their 
interests in writing for Price 
List and Discounts. 

THE GOUVEHNEUH MA(,HINE C o ., Gouverneur, N, Y. 

MAXIM'S FLYING MACHINE.-FULL 
dc�cription of the remarkable apparatus which Mr. 
Maxim recently propelled throngh the air with marked 
success. \Vith 12 i llnRtrationl,", Contained in SCIEN­
TIFIC AMERICAN t-'[�PPLEl\IK:'IiT, No. 9'6. Price 10 
cents. To be had at this office and from all newsdealers. 

,� TE�LESCOPE:;NOCOR � CATALOGUE 
W.&D.MOGEY. 

BAYONNE: CITY. N"L 

Model & Experimental Work. :e������e 
Advice and idea.e not charged for. Send for partIculars 
(;.\{tU.LH &; !SON, 98 John Street, NICW YORK. 

Yourselt 
�'''''''U'.'ti. Use the 

SMOKER CURE MOKE IN THE MOUTH. 
It retains all tbe flavor and enjoy­of f'moking a Cigar without the 

Can be used for cigarette 
and makes it absolutely 
as it prevents inhaling; 
to quit the habit when 

. Send for free cirCular 
if you are skeptical. 
RYERSON D. CATES, 
B. 1205.108 La SalleSt" Chicago. 

The Bailey Automatic Bicycle Brake 00 is as C[uick il'l a('.tion as thought it· 
self. So unobtrusive. the rider 
would never know be had it were it 
not for the instant and eilective aid 

\,'" j) it gives him when wanted. BAILEY 
�_ MFG. CO., 207S. canal St .• CHICAGO. ---------

THE MODERN ICE YACHT. - BY 
Geo. W.IPolk. A new and valuable paper. containing 
fuJI, practical directions and speCifications for the Con­
struction of the fastest and best kinds of Ice Yacbts of 
the latest, most appruved forms. IJlu�trated wtth en­
j?ravings drawn to scale. showing the form, pOSition, 
and arrangerr.ent of all the parts. Contained in SCIEN­
TIFIC AM-ERICAN S(TPPLE,\IEN'l', No. 624. Price 10 
Cents. 'ro be had at this office and of all newsdealers • JvI- '-="7\ CL liND FINE GRAY IRON ALSO STEEL ALL�� E: CASTINGS FROM SPECIAL ERNS 

FINE TINNING J� PA'jT� , AS D FINISHING. �NNING ,J r.lfoM lEHIGHAVE&At.,IERICAN..;r PHILA 

NO"VV' H...ElA..::D Y ! 
Catalogue" Fourteenth Edition of p,fll NTINGS""dllle'Ors 

l�ti��aT����" 0 UT FIT E . DEAFNESS & HEAD NOISES CURED 
by INVISIBLE Tubular Cushion.. Have helped 

eomb:ed�e �hi:o: H EAR�H�fnea�l88ot:f�:v��r 
oy ... F. Hl8coxonly. stS.S.B'way, N.Y, l!:,okofproofsFREi! 

GOLDING &. CO.,BOSTON,MASS. xperlmental Science 
RECEIVER'S SALE. �WgFl�:�=��c'iSg� 
and Tool Co., including real e�tate, tools, machin­
ery, patterns, etc. aJso thousands of dollars of orners On 
hand. 'rbis plant is located at the corner of Hudson 
and Seventh Sts , Butfalo. N. Y., and consists of a four 
story brick building fully equipped for the manufacture 

f tinner's machines and tools, machinery for working 
��:�; t���a!·nNr:Tri'iif���3�tgn ��h�e}�i��le 

i
�o

no
s�dt� 

cheerfully given. AddresG MlCHAEL NEWELL, Re­
ceiver. cor. Hudson and Seventh Sts .• Butf alo. N. Y. 

-�� TYPE WHEEL8. MOOELS &'�XPER1MENTAL WORK�SMAL.1.MACHUIERY NOVELTIES I!at ETC. NEW lORK &T.ENCIL WDRK. 100 NASSAU &! N,Y. 

iTJJjrf(J
T a BARCAIN-or WISH to sel� 

I LANTERNS WANTED �IYlco:A\�\E � HAR BACH &CO.809FilbertSt. Phila.Pa. 
WE· HOUSE AND COLD ROOM.-BY 
R G. Hatfield. With directions for construction. Four 
engravings, Contained in SCIENTIFIC AMERICAN Sup­
PLEMENT, No . . ,)H. Price 10 cents. To be had at this 
Office and from all newsdealers. 

ELECTRIC TELEPHONE 
Sold outright,norent. no royalty. Adapted 

to City. Village or Country. Needed in every 

I 
home, shop, store and office. Greatest conven­
ience and best seller on earth. 

, Agents IDake f"rolD 81> to 81>0 per day. 

81 50 will now buy a. reliahle AMERI· 
CA:S WATcH in 9tfongGOLD PLATED })Uit l'rQuf C(l.�e, "ill not vury a. tnin­
uteln80daY9; Is asdurahlen.g&DY 
mado, Ft:LLY GUARANTEED, 

Ushers of this paper 'WIll tdl you 'We Are 
hie.) It has A!l-IERH' AN patent lever MOVEMENT, 
Patent E.�capement and Regulator, Lantern PinIOn. 

heats to minute: No key requ'red to wind and 
. ,et;wei!!ht4oz.;uact\ylikocut: Post-paid for 11.50, 
,. a for '4.()O.1� for 'l1l.n0. hyexpreu. Mention paper 

a.nd we will inclutle handsome gold plahd CHAIN ok 
g!!!�g�; !f��T�e: ���rcel::e/�r;::.

eod for TEItMS. 

ROBERT H. INGERSOLL,. BRO., 
-66 �1JR'fLANDT ST •• IliElV IORK CITY. 

A Physician'", Jo,.,.-1' he recipient of cog-nitio!ls in 
answer to prayer. Knowiedge of thing� not permitted 
8oJoIllon to know. 64-llage pamphlet, JlOstpailt, We. in 20. 
stamps. Dr. }J. J. Goodwin, SOlitude, Posey Co" Ind. 

overcoats. 
Suits $2.18. :.�:,:.,:;�����=.��::.:..:.: �':J'!.!�;daY One in a residence means a sa]e to all the 

neighbor s. Fine in�truments, DO toys, works 
a nywhere, any distan ceo Complete. read y for 

j use when shipped. Can be put up by anyone, 
OXFORD MFC.CO . .  ClotblngDept.T.85 
344 Wabash Ave., Chicago, III. ; never ou t of order, no repairing. lastl'O a life _______ _ 

t ime. Wat:,ranted. Amoneymaker� Write � HIGH GRADE ONLY. Warranted. Contract ... W. P. Hamson & Cov Clerk 10. COlumbus. 0. . ors desiring a trustwortlly Jack Screw. ad-
-----------:--------,,----:::-:c. -

. dress RUMSEY & Co., Ltd. Seneca Falls. N, Y. 
GREAT MINING TUNNELS. - DE- I ---- . -------------------
scription of the Revenue tunnel near Ouray, Col •. con- ICE M A CHIN E�. Corli!'4!'4 Engine!'4. Brpwers' structed by the Carolina Company. on Mount Sneffles. and IInttlel'liI' :lh,,·hillf"·Y. THE VILTER and of the Newhouse tunnel now being driven into the MFf1-. Co" HI¥.} Clinton Street, Milwaukee, Wi s. mou ntains at Idaho Springs. Contained i,J SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 964. Price 10 cents. To 
be had at this office Rnd from all newsdealers. 

HATVH CHIVKENS by STEAltl. 
MonEL EXCELI!'HOR Incubator. Simple, 
Perfect and Self-Regulating. Thollsands in 8UC­

cessful use. Send 60. for IHus. Cat. Circulars free. 
GEO. H. STA.HL., 114 to 122 S. 6th St. Quin�1,lll. 

© 1894 SCIENTIFIC AMERICAN. INC 

120 I'alres and 110 SupeJ'b Cnls added. 

Just the thing for a present for any man. woman. 
student, teacher, or anyone interested in science. 

In the new matter contained in tbe last edition will be 
found the SCientifiC U�e of the PhonDgraph. the curIous 
�Ibca6t���8��� k::ri:!�i:r:�1nt���iPc�yc£fi�'sfg��tt:;� 
fir�t;�le�ticii���g� (�!r�rt

aU!:s�b����. ���{:��r�b���� 
Jrraphy. including Hand Cameras, Calle Cameras, etc.: 
Systems of EleC'tcical Dif.i.trihntion, Electrical Ol'e Find­
er. Rlectrif'al Rocker, Eleetric Chimes, How to Color 
Lantern Slides. Study of the Stars, and a great deal of 
otber new matter whlCb will prove of interest to scien­
tific readers. 

R40 pages. 782 fine cuts. substantially and beaut.ifully 
bound. Price in cloth, by mail. $4. Half morocco, $;j. 

�,send jor tllll�[ra.red C'I"C1l/rlT. 

MUNN & CO., Publishers. 
Office of thE: SCIENTIFIC AMERICAN, 

361 BRIJADWAY, NEW YORK. 
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