
Foun<ted by .Mathew Carey, 1785. 

HENRY CAREY BAIRD & CO. 
1)l11L'8TRIAL PUBLISHERS, BOUKSELLERS & IMPORTERS 

S10 \Vallillt �( .. Philadelphia. Pa.� U.S.A. 
I'T Our New aud Revised Catalogue of Practical and Scientific Books, gO pages, 8vo, and our other Catalollues 

and Circulars, the whole covermg' evet'y branch of t-;cience applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his address. 

THE IRON 
tn.-Descript ion of the method of manufacturinl! 
wrought iron into ornamental and artistic forms, With 
9 illustrations. Contained in SCIENTIFIC AMERICAN SUPPLEMEl"T. No.1 020. Price 10 cents. f1'o be bad 
at this office and from all newsdea iers. 

Automatic Circular Rib 
�Knitting Machinery 

for all kinds o f  Ribbed Goods. Vests, Pants, 
Sleeves, Sweaters, Tights, Skirts, and every
t.hing known to the trade as ribbed goods. 

SNYDER & FISHER, 

Metal Planers 
and General Line of Machine 

Shop 'fools. 

Hill. Clarke & Co. 
160 Oliver Street, 

� ,itutifi, �mttitJu. 
VELOX PJ{ PET.), A Revolution in Pho. � .1, tographic Printing. 

When exposed to the same light, prints 
500 times quicker thau albumen • • •  

SCROLL SAWS lo��;'���[ls�:��1n��� toc;�; 
"".,.Iogue. WllIdD80n Vo., 88 Randolph St., Vhl_ 
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Develf}ped and toned as fast as the printing frames can befilled. A choice oj tones more 
beautiful than can be produced on any other paper. Permanent prints. 'rhe lueatest paper for hot or damp cJimates. 36 ceutl'!i in 8tamps brings two sample duzen cab's, developer 

and three sample �'\rlntB. N e�e "U Platinoid, Enameled and Rough Bromide Papers are 

W A ]\"I'ED. General Agency. Location establisbed. 
and 20 yrs. bus. ref. Jos. Driver & Co., Philadelphia. 

I C E 
MACHI!' E!"'O. Corli"'M Engine!i, Bl'f''''f''I'!'i' 
nnel UultI el'!i' Illachinel·Y. THE VILTER 
MFG. CO., MOO Clinton Street, Milwaukee, Wis. 

the bestand most �niform in t e market. N��&I'�!!Ir,
' 
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e �:re�: 
Nepera Ohemlcal CO., eole Manufacturer., NEl'J<:RA PARK, N. Y. Shorthand by' Mail ��r������ItJl����!Iji�'� 

CROOKES TUBES IN ROENTGEN'S 
Photography.-The new photography as performed by the use of Crookes tubes as a source of excitation. All 
about ("rool{es tubes. SCIE:STIFIC AMERICAN SUPPLE
"ENT. Nos. 1St, 189, �3S, 243. �44, ?9�, 79 .. , 90.1 and 9.s0. rrhese profusely illustrated SUPPLE .. 
.M ENTS contain a most exhall�tive serie-s of articles on 
Cl'ookes tubes and the experimen tfol  performed with them Among them will be found Prof. Crookes' early lectureB 
detailing very fully the experimer�ts which fOIO excited the world, and whICh are now agam excitmg attention 
in connection with Roentgen's IJhotography. Price 10 
cents each. rl\J be had at this office and trom all newsdealers. 

RUST PERMANENTLY PREVENTED 
on Machine�,Tools,Guns and C,Ycles witlJ 

-MANNOCITIN-
Leading R.R·s' and,fa;;ones use It. 

O.GOEl Z E ,Sole u.s Ag)21 Whitehall St.NY. 

Hahn's Improved Watchman's Time D etector 
This Clock is adapted for 6 or 12 stations, and the keys are all different. The regis-
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style 'rime Detectors� which mark either bl holes or an impression on the dial. 
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OurlOt075 light Dynamos are 
pronounced a success by all 
who have them in use. High 
grl.1de, compo�n� wound, self. 
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guaranteed. Lowest prices. Do your 
��I�l!o�t

��fafo �1��� ������qc��� plete plants furnished. 
RO'l'H BHOS. &; CO., IHfrs., 

30-34 .11 a,·k.·t S,rpet 
Chicago, III., U. S, A. 

lesson Free. Potts �horthand College, Williamsport, Pa. 

IT �H E  . MANY ���TS OF MANY �It�lb� FOR 
SAVES' E 

Catalogue • • • . .  J. II. RUeHTIIN, Canton, N. Y. 

OIL . 1I0R�ESIIOE IlIAGNI,T by mall, with • catalogue of medical batteries, electric bells, �"''' C moM� OO� •• 00 o�, .�"" �oo'. '�>e, 
AUTOMATIC DOUBLE FEED 

stamps. Agents wanted. Handy 'Pool C:':' B"llevue, O. 

• • •  CRANK PIN OILER. WANTED fi��r';i:::'�t
m�����la

�ntg���a�'!; 
tI currency or Btamps will bring' you a commercial device I n  very large demand. $IO,fXXl to $15,()()) 

O 
l!afumPle 1M oz. capacity. Money re- required. Address. X 35, care Lord & Tbomas, Chicago. 

I'-.E& nded if not satisfactory. 
lp.lector Co •• 116 Seventh St., Detroit, Mich. 

T HIE F PROOF 
Shannon Bicycle l�o('k and Holder 
holds wheel upright and iocks it se .. cure�y. Safe from borrowing friends or bICycle thieves. Holder locks to 
wall or object and conceals the mode of at�achment and cannot be tamper
ed wIth. Makes a safety deposit for 
the bicycle. All keys difterent. If 
dealer hasn't them, we will send on receipt of $2.00 for wall holder or $2.50 
for 1I00r holder. eAFETY MFG. 
CO., 6 .. e. Canal St., Chicago. 

FAN ATTACHMENT FOR ROCKING CH:ZIRS 
A light1 simple and eJegant device re

.

cent... 

.. 

ly patented. Can be readily attached and 
detached to any base rocker. Fur-
nishes ample breeze on the most Bultry day and protects tIle occupant from the annoyance of flies. Patent � for sale. 14'or particulars address _ �_ 

J. H. MACARTNEY, �__ _ � .. 
321 Fourth Street, Oakland, Cal. ,, - co , " 

INCUBATORS 
HrooderM, Vegetable and 

Clove)' C 'utter�� 
BOi\'E AND GRAIN MILLS. 
:t c:6����t�:i�:s.of 8��!�ry ��Pg��: 
will ill A K E II E N � I, A Y in Winter and pro .. 
duce fertile eggs for batching. Send 4c. for 
catalog and valuable in
formation on poultry . raising. Absolutely Self�Regnlatmg. 
Peerless Incubator & Brooder Co., 
516 "A" Ohio Street, Quincy, In. 

WAN TED � �ti���: i?:ad
m
p�n�1r��!rfy, ��d��� 

a new combination bicycle tool. For particulars ad .. dress H. & H. Hunt, North Main St., Wilkes barre, Pa. 

DRAUGHTING �� �':��I�Eia�(M��li�:-:; a month. Positions secured. 2c. stamp for cata
logue. Black ()Ol'. �chool. Baltimore, IUd. 

CONTRACTS WANTED. 
To manufacture Hardware SpeCialties, Pat'd Novelties and Sheet �etal Stamping. Lang Mfg. Co., Racine.Wis. 

DEAFNESS & HEAD NOISES CURED bymylnvi�ibltlTubular Ear Cushions. Whispers heard. 
Warranted to help more cases than Jl,ll similar devices 

i. Hrsc01 Onl�:���B�d�:;'� �:ry�stl:tf�:��!ke3�f� ��S;F·R EE 

\1SHOEMAKER'S POULTRY BOOK 
96pages,printed in 6 colors. Birdseyeview 
ot largest Poultry Farm. Tells all about 
ChickenB, Prices or same, their Diseases, . remedies,poultrybuildings,etc.; finely illus-

trated. Prle.ouI115e. C. C. SHO£IIAIl£R,Freeport,lIh,U.S.A. 

INCUBATOR. 
�fo���t1�� �1 �t.f��",!',ti3��
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16 So. Canal Street, - Chicago. 1'-27 Vandewater St., New York. 
--��--------------------� 

Induction C O ilS, Magnets, 
SpeciaH 
Wire 
Winding, etc. 

I" Air Oushion" Rubber Stamps 

try and at the least expense. The book isworth dollars to you. Address 
A. 11. Williams, 61 Race St., Bnstol, Conn. 

V8u USE GRINDSTONES? SMALL MOTORS for All Purposes. If so, we can supply you. All SIzes I\:he best manufactured. Specially adapted fo IIH'lI�J(ed and unlllounred. always all kinds of lig'ht work, SeWing

. 

machine outfits kept.ln stock. R�member, we make a toys, dental drills, Jewelers' lathes. models �peClaltyof selectlngstones for all spe- � etc. Send for Catalogue. The I,EA VITT Clal purposes. w- Askjor catalogue. , MOTOR CO .. Manufacturers of Electric 
'l'he CLI£VJ<:LA ND eTONE «:0. \ Motors and, Elec}rical 8pecialt,ies, 12� 

2d Floor, Wilshire. Cleveland, O. . III Itch ell �t., 1 ROVIDENCE, R. I. 

THE MANUFACTURE OF MATCHES. 
-An interesting and popular descri ption of the method of manufacturing sulpnur and safety matches as prac
ticed in France. \Vith 10 illustrtLtions. Contained in SCIEXTIFIC AMERICAN SUPPLEMIr.NT. No. 1013. Price 
1U cents. '}'o be had at thIS office and from all newsde�llers. 

NOW 

Durable-Easily Applied. 
This roofing is manufactured from natural Trinidad asphalt materials, and will not dry up 

and become britth� under ex
posure to the weather as coal
i:,ar rootings do. � Send jor 

jree sampleofrooj 12 years old, 
with circular and price list to 
WARRE� CHEilllVAL 

&; 1l1.FG. CO., 
Sii Fulton etreet, 

New Yorl •• U. e. A. 

READY! 
Seventeenth Edition of 

Experimental Science 

STEREOPTICONS. 
MAGIC LANTERNS AND 

ACCESSORIES. SEND fOR CATALOGUE 
TO CHAS BESE.LERMAKER218CENTRE 5T. 

NEW YORK. 

MESSRS. MUNN  & Co , SoliCitors of Patents, nave had nearly fifty years' continuous experience. Any 
one may quickly ascertain, free, whether an invention probably is 
8�����1��£io��itis��i��I� ���fi��ii� 
tiaI. A handbook of patents and bow to obtain them sent free. 

PATENTS 
taken through Munn & Co. receive special notice in the Scient-ilic A mer. 
ia.tn. This 8plendid weekly paper 
elegantly mU8trated, bas the largeBi circulation of any scientific work.. 
$3 a year. SpeCimen copies free. Address MUNN & CO., 

New York,361 Broadway. 

VAPOR LAUNCH. 
Engine and helm controlled 

from bow. Latest improved and onlr 12 to 1 motor now ready for 
Lhe market. 18 to (0 ft launches 
2, 3,5 and 7 h. p. No licensed en
gineer or pilot required. Speed 
and sajety guaranteed. No dan. 
gerous naphtha or gasoline used. 

AJ.WAYS MAKE A GOOD PRINT. 
Stamp, Stencil and Seal Supplies, 

Wbolesale and Retail. 
•• __ THE RSp�'II��f:r.f\l�!?' CO., 

Invontors 
Promotors 

Expert Chemical 

Services 
furnished to Solve 
Inventive Problems 
Develop Ideas or for 
Experimental Work Manufactnrors Have your waste 
rna t e r i a l  utilized, 
your ores assayed, 

or other products analyzed. Expert advice 
'in chemical, electro-chemical, or chemico

legal matters. Correspondence confidential. 
MARINER & HOSKINS, 

CHEMISTS AND ASSAYERS, 
81 Clark Street (top floor). CHICACO 

To Inventors and Manufacturers 
A large manufacturing concern with a well established 
trade desires to take in a new Hue. Will buy a good article outright or manufacture the same on a royalty. 
Th��ii�: i¥». ��:��: o�o 8��E�Tfj�g 1ir����N
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stand, achromatic Onder and 3 oculars. Also a A inch silvered glass speculum,5 ft. focus; and a 9 inch diameter ditto, 4 ft. focus, of flne quality. and 2 ditft0nal 
§If!!rB�1fe�
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,� TELESCOPE�"FCR CATALOGU( 
W.& D. MO G [yo 

BAYONNE CITY. N.v 

� " . 
. TELESOOPE ��--

�t-��- -' 
r. inch Equatorial Rellector for sale. 
Sylvester, Haverhill Street, Boston 

ltE V I�ED AND ENLARGED. 
1 �O l�n::e8 nlld 11 0 �uped) ()u t!oJ added. 

Just the thing for a holiday present for any man, womar..�tudent, teacher, or anyone interested \n acience. 
In the new matter contained in the last edition win be found the Scientific Use of the Pbonog-raph. the curious optical illusion known as the Anortboscope, together 

with other new and interestIll!l Optical Illusions, the 
Uptical ProieCLionof Opaque Objects. new eXDerimentB 
in Pro.iectlcn , Irillescent Glass, some points in Photo-
§��?!\;;'s ��cEi���;iC�laD1st�f�����', �r��trT�aaftgr�s'f?Y��� 

lllal"illc VallO)" Engine Co .. Jersey City. N. J. 

.9 . .  
",,--DEAFNESS 

and HEAD NOISES relieved by using 
Wilson's Common Sense Ear Drums. 

t�"'&Ji". 
� New scientific invention, entirely different 
in construction from all other devices. Assist the deaf 
when all other devices fail, 3,nd where medical skill has 
given no relief. �afe, comfortable. ana invisible; no 
wire or string attachment Write for pamphlet. 

WILSON EAR llHliH III \NUFH. CO., 
P'" It.':U:�I��isT���;''?O·a��

i
lm�gB�oOa�!V,,g�eN��·'YOrk 

LAUGHING 'CAMERA. IOc. 
The latest inTention in Camer&lll. You look 

through the lens and your IItout; 
friends 1I'i111ook like livingskeletona, 
,our thin friends like Dime Museum 
rat men, horses like giraffes, and in 
fact everything appears L'I tbough IOU 
"ere living in another world. Each 
camera contains t"lfO strong lenses in 
neatly finished leather case. The lat

est mirth-maker on the market; 
Catal· 

and sam. --!m\��pj'''''D!".l�'., 3 for 25c" mait. 

VOL:-iEY W. MASON & CO. 

FRICTION PULLEYS, CLUTCHES, ana ELEVATORS 
I'ROVIDENCE, R. I. 

THE FADING OF PIGMENTS.-A PA-
per by Capt. W. DeW. A bney, discussing the action of 
the various rays of the spectrum upon colors. Contained in SCIF.NTIFIC AMERICAN SUPPLEMENT, No. 10.f;. 
Price 10 cents. To be had at this office and frow all newsdealers. 

A Valuable gook 

12,500 Receipts. 70S Pages. Price $5. 
Bound in Sheep1 Sf;. Half-.MoTocco, $6.50. 

This splendid work contains a careful compilation of the most useful RBceipts and RepJies given in tbe Notes 
and Queries of correspondents as published in the !'"'ci
en I j He A 11Il' l'icUIi during- the past fifty years; together 
w\\�.��ni,:;��y:�e ,r.t'�)!�����l

an;efe���d
o
�eceiPts are 

��f;g C��b�����ieIJ�atjliseti;rla�rtah�c�2sft ��������ln:ti: 
volume of the kind ever placed before the public. 

Tbe work may be regarded as the product oft be Rtudies and practical experience of the ablest chern ists and 
workers in all parts of the world; the information given being of the highest vaiue. arranged and condensed in concise form convenient for ready use. 
to
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tries, will here be found a,n8wered. 
Instructions for working many different processes in the arts are /Ziven. Those who are engaged in any branch of indu�try 

probably will find m this book much that is of practical vaiue in their respectlve caHings. Those who are in search of independent business or 
empioyment, reiating to the bome manufacture of sam
ple articles, will tind in it b undreds of most excellent su�gestions. 

er, �le(�U'ical Rncker, Electrk Chimes, How to Color 
Lantern Slides, Study of the Stars. and a great deal of other new matter whiCb will prove of interest to scien
tific readers. 

840 pages, 782 H� cuts. substantially and beautifully hound. Price in Cl oth. by mail. $4. Half morocco, S5. 
REAGAN FEED WATER HEATING, WATER OIROULATING AND P'"" Send Jar Descriptive Circular. 

MUNN & CO., Publishers, 

�.iend for tllustrated cucmar. 

MUNN & CO •• Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY. NEW YORK. 

SHAKING GRATES, I�c�J'NtJ'.jPI:tl)irJ<:1t'f5�
NE

, 
an

d_ eCIENTIFIC AMERICAN OFFICE, 
AGENTS :tlr�:;nJ����s 0ij2e�.::ltj� S����Z.e�anufacture 361 Broadway, New York. 

WATER CIRCULATING GRATE CO., Mfrs. and Sole Props ., HYPNOTISM �Iiie�r{Il��a
b'::���l;so��af=: 

Office and Works, 1036-1038 Filbert St., Philadelphia, Pa. I IBm 1Oc. Dr. Anderson, SA 3, Masomc Temple. Chicago. 
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