
Founded bV ltlathe1V Carey, 178£>. 

HENRY CAREY BAIRD & CO., 
INDUSTRIAl. PUBLISHERS, BOOKSELLERS &Il\IPORTERS 

810 Wallint �[., IJhilnddpbia, Pn •• U.�. A. 
rrOur new and RevIsed Catalogue of Practical and 

8cientl fie Books. 88 pa�e8. Svu, and our other Catalog ues 
and Circulars. the whole covermit every branen of SCI­
ence applied tu the Arts. sent free and free of postage 
to anyone In any part of the world who will furnish hls 
address. 

CK &. ORE BREAKER 
Capacity up I 0200 Ions per hour. 

Has produced more ballast. road 
metal, and broken more ore than 
all other Bre3.t{e s combined. 

Builders of High Grade Mining 
:Machinery. King-Darrauh Con­
centrator. Connersville Blowers. 

�end for catalogues 
CATES IRON WORKS. 3U ( : :-;'0 .. eli 11fon �f •• ChicH�cl 

136C ,Liberty St. N.Y , 237C. Franklin St .• Boston, Mass. 
ICE HOUSES. - DESCRIPTION OF 

ice hou;;\es as tiley were built a century ago. Contained 
in SCIEXTIFIC A'IEIUCAX SlTPPLE}n.:XT, No. 933. 
Price 10 centS. '110 be had at this office and from all 
newsdealers. 

� cicutific �tuttican. 
PEERLESS READY SE��t����D PAPER. 
Brilliant and Matt Surface. The Peerless will give finer results than can be obtained on any other paper. Has 

only to be tried to be appreciated. Rapid and brilliant printer. Simple toning bath. Easily worked. 
:Bro�n. � �al.:I3:1er 1v.I:fii- CO., �och.eB1;er, �. "Y". 

Deer Park 
AND 

On the Crest of the Alleghanies. 

(MAIN LINE B. & O. R.R.) 
SEASON OPENS JUNE 23, 1894 

Rates, $60, $75 and $90 a month, according to location. 

From I to 40,000 Pounds Weight 
Of Open Hearth, Chesler or Bessemer Steel. 

True to Patter'It. Sound. So�'id. 
GEARING OF ALL KINDS, CRANK 

SHAFTS, KNUCKLES FOR 
CAR COUPLERS. 

Cross-Heads. Rockers. Piston-Heads, 
etc., for Locomotives. Steel Castings of every descripti,on. I 

CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 409 Library St., Phila� Pa. 

BUY 

ifO�� .� � 
AND NO OTHER. 'i:j 

You Cannot Cut Yourself. 
A DelicIous Shave. 

No Skin Disease. 
A CONTINUAL ECONOMY. 

Lasts a Lifetime. 
Razor, $ 2 .00. 
Machine and Strop, $1.75. 
Both in one box. $3.75. 
E. LOTHAR SCHMITZ, 
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��M:.4 t�.] ::iF:.1·I� 
To hh own interest. who l1eals in Alms and Ammunition or who �hooh a. Rifle 
Pistol, or r-hot Gun and ba� Dot It '!opy of IDEAL H u�n MOOR,. 1110. 4. A �°tiViesa:i :��g r!���:��o�j,; t;�ll\���trie��

e�\� s:�!���r �������n.) BE 
I])EAl .. .MFG. (]U., Drawer86u, .New Unveil, tJt •• 1:. �" A. 

F. M. HICKS & CO. 
RAYMOND 

GAS ENGINES 
Cheaper than Steam or Electmil\ 

6S & 70 South Canal St. 
C�:J:C�G-C>_ 

and HEAD NOISES relieved by using 
Wilson's COllin Ion �euse • .:aI' 1)1'11111'" 
New scientific invention, entirely different 
in construCLion from all other devices. As­
sist the deaf when an other devices fail. 
and where medical skill has given no relief. 
They are safe, comfortable. ano invisible; 
have no wire or string attachment. \\ rite 
for pamphlet. � �[entinll this papel'. 

WILSON EAR nRUM MFG. CO., 
LOUISVILLE. Ky. ----

AFETY THRUST COLLARS 
�(lt.IJ) AN/) �l'LI'I'. 

Of character and at price to HuH 
the most crit ical buypr. D('aler:s 
in shafting will consult their 
interests in writin/! for Price 

BUY 
TELEPHONES 

I 
Address 

GEORGE D. DESHIELDS. )ianager. 
('umberlanLi, Md., up to .June 10; after that date, either 
Deer Park or Oakland, Garrett County, .Md. 
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AI.UMINUM soldered with AJ.SITE SULDER 

That nre tI0nd-lIot ··cheap things." The differ­
ence in cost is little. \\�e guarantee our apparatus and' 
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WESTER.N TELEPHO.NE CO.NS'l'RUCTION CO., 
440 Monadnock Block, CHICAGO. i 

Largest �[anujactltrers oj 'l'deJ,fWllf8 in the Cnited States. 

do as�ood work Starrett's Universal Surface Gauge hlg�����;l� I � This gauge bas jqint at 
for u",e _ - base al�owmg S p ln d 1 e ('���l�� - � ��gk
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:�a sp'On(IeIICe('·x��e88 I ::�::�:;:, placed in any pos�tion 

nreceIpt � fromuprlgbt tohorlZou-�flhmd8()llIe ..... ��'a�dr
::���!:th 

back 
(ase, ,) (extra Price, No. 1. 9 inch ........ $ 2.50. No. 2� 12 Inch .... _ .. $3.00 .. No. 3, with two spindles, 12 ana 18 inches ..... 3.50 � Illw.trnterl CataloGue Free. 

Study Electricity at Home L. S. STARRET T, w.
a
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e
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EGGS Best and cheapest food known. Warranted by our correspondence me�hod:, with FR.l':�; ApPA HA,TlTS. to double egg production Get circulars 
H Y P N 0 T I S M I )'ly orilodnal ITlt:tllOd, � 1.. �ugge�t- Terms low. Cat. free. Smentlfic ?,lachlnlst, Clevel d, O. • WEBSTER & HANN (TM, Cazenovia, N. Y: 

I ive Therapeut Ie�, 40H pp., very prac- ----
_______ _ 

tical, $3.50. Dr. Anderson, �lasollic '['em .. ".A.', Chic·ago I Talcott's Steel Belt Hooks. ARMSTRO NG'S"" PIPE"" THREADI NG 

HCHINERY i ��!�S�n 
A fortulIP for 
Pro:,pt,(·tlllg 

a A 

Strong Grip on the Belting I' See Illustrated notice in SCI. 
�'il

u
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-AND-
CUTTING-OFF MACHINES 

Both Hand and Power. 
Sizes 1 to 6 inches. 

and Plated with either Gold, Silver, or Nickel by the 

ALSITE PROCESS. 
Full particulars on applicatiOn. ALSITE A LUllU_ 

NULl! CO., 106 l.iberty St., New ¥ol·k Vity. 

One man can 
better and . 
than two men the 
old way. Fits any 
stone. Holds an} 
tool. All tool� 
sure to havp 
true and per-
��;s

be
i�
el
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��' :. 11111111 

ready foruse.Price$2. sample to agents $1. Send for circ'lr 
T. C .. Williams Jr. 508 Royal Ins. Bldg.,ChleaKo,IlL 

DEAFNESS! hooks, assorted SIzes, $1.50. De­'IIIIIIIIHIIIII1IIII1I1UUllllmnoJ. livered free in U. 8. 
'l'A IJCO'l"J\ Ifi Sabin St , Pl'ovidence, It. I. 

Water, Gas, and Steam Fit­
ters' Tools. Hinged Pipe Vises, 
Pi"e Cutters. I-itocks and Dies THE CARBO PHONE unvv�'���� ���:J

e
ttiq:�a��lo�� i is invisible and abMollltely the best of anything yet 

ArlIlstt'Oll2" ll'Ifg. ('0., invented
h
is st rictly scientifiC, working on the principle of 

Ul'idgeport, Conn. the telep one and microphone, which reports the steps 
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ARTESIAN WELLS -BY PROF. E. MESSRS. :MUNN & Co., Solicitors 
of Patents. Lave had nearly fifty 
years' contllluOUS Bxverien.ce. Any une may quickly ascertaIn, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communicatiotl:3 strictly confiden-
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e� CARBOPHON� ?_O_. _' 1 _524_Ma_��n _ic _T_em_p�e, Chicago, Ill. 

G. Smith. A paper on artesian wells as a source of �tll�Pw�ils:,lPSo�e .. �t't��i��T-'f��rti'�e;D;;ti;;rt��i;� ";�Il 
supply. Cont ainf'n in SCJEXTIFIC AMERICAN Sup­
PLEMENT. No. 943 .. Priee 10 cents. '110 be had at thI S 
office and from all newsdealers. 

., ---_._-----

OIL WELLSUPPLVGO. 
Manufacturers of evez:ything needed for 

ARTESIAN WELLS 
for either Gas, Oil, Water, or Mineral Tests, 
Boilers, Engines, Pipe, Cordage, Drilling 
Tools, etc. llLw;'d catallJ{jue, pnct /t-SLS, 

and dtScount sheets on request. 
Pitt,burg, OIl City and Bradford, Pa., 

Also, 32 Cortlandt St., New York. ' 

IF YOU 
WANT TO KILL FLIES 
Send 25c. for a Ventilated Bug Killer. 3 for 5Oc. Amuse­
ment for whole families. Agents wanted in Southern 
States. R. P. MORGA"", 369 North Ave., Bridgeport, Ct. 1:,;:1'1 D'Unger Long Distance Electric TeleDhones (0) Soldoutri�t for aH purposes except Public Ex-
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-ili3JT, well on long or short distance, one mile or 1,� J IVdte for j)('script iI'/' Cinulrn·. A gents lVanted. - i. THE D'U.�"���JJ�E

F<ii:RJ8�L TELE-
,I 167 Dearborn Street, CIlICAGO,lLL. 

$1000 for an Insect that the MAGIC �10SQUl'1'() 
BI'l'E CURE and INSECT gX'rgR�IL'iA'l'OR 

will not ki IL 'rry it for Sofa Beds, Roaches, etc , and for 
driving away mosquitoes Non-poisonous. Sold every­
where. SALLADE & CO .• 53 W. 24th St, New York. Mfrs. 

on'l Kill Yourself 
SMOKING. 

U,e the HARMLESS SMOKER NO SMOKE IN THE MOUTH. 
•• .. .•. " .... all the flavor and enjoy­

moking a cigar without the , 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. 

RbTh��gH� ' �S'al��;r,��;cago. 
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PATENTS 
taken through Munn & Co. receive 
special notice in the Scientific Amer­ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
Circulation of any scientific work. t3 a year. Specimen copies free. 

Address :\IIT.'(:'\ & CO., 
New York, 361 BroadwaY. 

in 8CIEXTIFIC AMERICAN SUPPLEMENT, No. !'06. 
PrIce 10 cents. '1'0 be had at t his office and from all 
newsdealers. --------------------
FOR SA-LE_ 
Boring Bit Patent, No. 521,430, June 12, l894. Bores 

large or small holes, either straight or tapering, in either 
dIrection. Simple. practical tool. Copy of patent sent 
to any one wishing to purchase. For terms, address 

VHAl'IN & CO., Springfield, 11Ia.s. 

STEVENS PATENT 
SPRING INSIDE CALIPERS 

I.eader, No. 72. 
Price. by maiJ, postpaid. 

4 inch ... . $0.7515 inch ..... $0.80 16 inch ••. . .  $0.8 5 
These goods excel. for neatness and fine finish, 
any other make. Ideal and Leader Spring Di­
viders and CalIpers, Ideal Surface Gauges, 
Depth Gauges, and .. ine Machinists' Tools. 

II'T' Illustrated catal,oQlIe free to aU. 
J. S'l'EVl<:NS ARMS & TOOL VO., 
P. O. Box 280, Chicopee Falls, Mass. 

�{M �'hJv1,&'I',N1N INVENTORS. 
Experimental work of every description. Automatic 
rnachineilft:��fi���8 ��i}5:. ��;�� ��rf.rC\llar. 

' �HJGH GRADE ONLY. Warranted. Contract­
�ECOND-HA ND BOOKl'S-i:lcientific and Mecban-' . . .. ors desiring a trustworthy Jack Screw. ad-
�flB£i§�1�gc�sO.,

S
2
er�Ja��:�I���,

e'Ni�DfoSJK�IAIJ _. - -- dress RUMSEY & Co., Ltd .• Seneca Falls. N. Y. 

BUY DIRECT AND SAVE DEALER'S 
$IZ AND AGENT'S PROFITS. 

, -� able
b
f�� �ft�l�;���� ��:���?,g�;i s;;}!: 1,11:\ terial. strollg, substantial, accurately 

adjusted and tully warrantf'd. 'Yrite to·d"\y for our 
large complete catalogue of bicyclE'S, parts, l'erail's, etc" 
free. OXFORD MFG. CO. 

338 Wabash Avenue, CHICAGO. ILL. 

"-=-- 1\ 0 AND FINE GRAY IRON AL 0 STEEL JAALLE�L� CASTINGSFFIOMSPECIAL £f\NS 
�DEVlINY' flNETINNINGJ� p"iT 

I uIlMf.'? '" F'N'$H'NG. ..NING liN dT-nv LEHIGHAIIE.&AMERICIINS): PHllA. 0 

�125 high grade Safety 
tlO; �10u pneu. !tiO; IMO 

,,In,'"',· .... cu�h. ball $20 etc. Larg. 
e�t anel olde�t dealers in  
Ll. S .  Ens?! payments. , V  c 
"ell everywhere, Cata. 
free. R,.'lse, Jlnznr(l & Co., 

"!iOI!!I!IIII�====,::".:',==�)�l f�r�'.�, 16G St"Peoria,lll . 

Arl1CI-1 MACHINERY Model & Experimental Work. :.,������
e 

�I � . .i\dVlce and ideas n?t c.harged for. ,Send for partICulars 
t· d C it I t f . h d .lOS C I GARDA]U &; ,.,O�, �H John Street, NEW YORK. 
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DEAFNESS & HEAD NOISES CURED �f6'n�f�ecil ':,�':[Jle�u��e�h�y
w��\::g MJind• 

by INVISIHLE TubuhT Cushions Have helped quarries produce a larg-e variety of grits 
The Bailey Automatic Bicycle Brake combl:�Te JIll�;:r� HEARdngH:�;nell�I ll�t;�:B��Be�l�l� SU�hll�l��

r
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i
���l\I(V� ;�J ���I('atfll{)(}Ue, r51a IS as qUICk 1n a{'tIOn as thought it- eyes :F. IlIMeo:t only, �)8 S B'way, N.Y BookoiyToois FRE � I lI'liich 'will aire you some in,formatirm? 

self. So unobtruslVe. the TIder '1 GR" WI'ON ,.,T()SE VOlUI'4.NY, ' 8 would never know he had lt were it VOLNEY W. MASON &, CO. No.tlUhlVel"t>treet, GRAFTON, 
' ) )  � 

not for the Instant and etlcetlvp a1d . ______ _ 
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The Most Useful Tool in any 8bop is tbe With outfits of Barnes Wood and Metal Working 

G�rlll Proof Filtors R I VET T LA THE �hinfr?.}',?,;rca!s?C�!'i!ty ;J'! n=�� MADE BY pete with Factories that use steam FANEUIL WATCH TOOL CO. �'h'!,e�n��t���I�\���iYl::�fr�::h'nJ�gg�;B 

BII8T:J�I����� U. s. A. made. Have .-tood the test twenty year •• 
REMOVE MICROBES Anybody interested, write Send for catalogue. Address: 

-AND- for particulars. 1 W. ':i &. .JOHN BARNES CO., :",,"c;�diI�P 
All Kinds of Disease Gel'lIls. 

The IIuJhcst Awardnt the WorLd's CO/Illnliian EXPos·it-ion. 999 uby St., ROCkford, Ills. 

Is a Fater and Cooler Combined, 

'rhe ���:h�tr:�!�t�fi����r
���s thiS. �HI� �TATE UNIVtR�lTY, ��lumDu:, �hic, ��H��t �r tN;INEEnIN�. 

The McConnell Filter Co, I Four-year courses in CiVil, Mining. Mechanical. and Electrical Engineering, and In Industrial Arts. A two-
year course in Clay Working. Each department is well equipped with appliances for instruction. 

BUFFALO, N. Y. A catalogue will be sent on application. 

© 1894 SCIENTIFIC AMERICAN, INC 

THE LINK- BELT COMPANIES, 
PHILADELPHIA. NEW YORK. CHICAGO. 
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cant Journal Bearings. 
lllacbinery for elevating and 

conveying any material. 
Philadelphia add.e •• , �020 Hunting Park Av. 

A New and Valuable Book, 

12,bOO l'cceilltl§. 70S Pagcf!Ii. Price $5. 
Bound in Slleep, $f). Balf-Mo1'occo, $6.50. 

'l'his splendid work contains a careful compilation of 
the most useful Receipts and RepJies given in the Notes 
and Querie� of correspondents as published in the :-i.ci .. 
elll i fit' A 111(' rica11 durinll the past fifty years: tog ether 
with many valuable and important additions. 

h::;' ��ll�l�t�d: V;e�ljl C��;�I b�a��h
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being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

r.l1he work may be regarded as the product of the stUd­
ies and pract ical experience of the ablest chemists and 
workers in aU parts of the world; the information given 
being of the highest value. arranged and condensed in 
conCIse form convenient for ready use. 

Almost every inquiry that can be thought of. l'elatilH 
to formulre used in the various manufacturing illc Il� 
tries, will here be found answered. 

Instructions for working many different processe� j Il 
the arts are given. 

Those who are engaged in any branch of indut�try 
probably will find in this book much that is of practical 
value in their respective cal1ings. 

Those who are in search of independent business or 
employment, relating to t he home manufacture of sam­
ple articles, will find in it hundreds of most excellent 
suggestions. 

tJr' Send jor Descri.ptive Ci1·c1t1.ar. 
MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE. 

361 Broadway, New York. 
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