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The Scientific American 
Reference Book. 

A most u seful little bound book of UiO pages, com­
prising. probably. the most extensive variety of stand­
ard, practl I. condensed information ever furnished 
to the public for so small a price, only 25 cents. 

Among Its contents are: The Last Census of the 
United States (1B9O). by States, Territories. and Coun­
ties: Table of Cities having over 8,000 Inhabitants: 
Map of the United States -miniature outline; The 
Patent Laws full text), The Trade Mark Law (fnlI 
text), 'rbe Copyright Law (full text); Tbe Principal 
Mechanical Movements-Illustrated by lliO small dla­
I{l'&Dls-of value to Inveutors and desllmers of mechan­
Ism: lledalllon Portraits of Distinguished American 
Inventors; Valuable Tables relating to Steam, Elee­
ulclty, Heat, Metals, Weights, and Measures. 

IF' Sent IYu mail to anll adartB8 on receipt 01 price. 
2� cent8. 

MUNN & CO., Publishers, 
361 Broadway, New York. 

NICKEL 
AND 

ELECTRO-PLATING 
Apparaius ,ad I,terial. 

THE 
Hanson'" Van WiDkle 00. 

lSewark, N. J. 
81 LIBERTY ST., N .  Y. 

35 &; 3b�I(?.t:o�L ST .. 

Great Opportunity 
For Collectors..... • 
The famous collection of Minerals, Madrepore� Gi>ld 
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JOl!!EPH l!!TRVTT, Ellq .. of Derby, 

Is NOW for sale. This valnable and unique collection 
Is contained In a large cabinet. Cata�e sent on apJ>l!-
H"�?�iorf:i�a�� I�r�

e
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F.I�� . .  �ll��J!��� 
BRUOKL YN FIRE BRICK WORKl!!. 
S S  Van Dyke I!!treet. BltOOKLYN, N. Y. 

BI-SULPHIDE tor use ID tbe arts, KUling Insects 
Im�� .. G�, ��a:�

w
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OF CARBON E. R. TAYLOIt, Cleveland, Ohio 

A Valoable gook 

12,500 Recell,l". '2Uti Pace.. "
.
,·ice $5. 

Bound in Sheep, SU. BaI!.Murocco, 86.:i0. 

This splendid work contains a compilation of 
the most useful Receipt. and Re en In tbeN<?t!'s 
and.Querles of .correspo,:,dents as P ed In. tbe !"c.-

cnlllic Ame,·.cnn durm"tbe past TYears. together 
with many valuable and Important ,addItions. 

C','er T,,·el,·e 'J1'IOn"'1l1Id selected Receipts are 
here collected' nearly every branch of the u.eful arts 
belnll represented. It is by far tbe most comprebenslve 
volume of the kind ever placed before tbe public. 

The work may be regarded as the product of the .tud­
les and practical experience of the ablest chemists and 
workers In all part. of tbe world; tbe Information given 
being of ,he hlgbes. vaiue. arranlled and condensed In 
concise form convenient for ready use. 

Almost every Inquiry tbat can be tlJoullht of. relat\oJ{ 
to formul", used In the various manufacturing Indns­
tries, will here be found answered. 

Instructions for .. orking many dUlerent processes In 
the arts are IIlven. 

J ,ieutiii, �meti,au. 
Family Ice M achl'ne lee, etc., In a few minutes. ,10 and up. Filters. 'L25 and up, Cooke':!o.'L Selt&ateurs EL E CT R I CITY 

I 
' to prepare one's self soda .. ater,,,.10 and up. L. DERJUGNY,128 w.26tb St .. N. Y. 

, !t�banI ... Steam Encin�, Mechanical 

Study Electricity at Home, a�Bn!:!J�t'iJ'f�ii�ll��. 
byourcorresJ;!Ondence method with FREE.APPARATU� 1-- eubject wish to study or your trade. 
Terms low. cat. free. Sclentillc Machinist Clevel'd O' Correepondence I!!cbool of Industrial 

iiiiii"riri���r::;:Tim;,.;r.���·;;;�';'�· . ScieDCes. SCRANTON, .PAo 

Parson's Horological Institute, 

gcbool for ruatcblIlaker� 
ENGRAVERS AND JEWELER_ 

IF' Send/Of' Oatalogue and B.ltI'_. 
PARSON'S HOROLOGICAL INSTITUTE. 

30� Brndley Avenue, PEORIA,ILL. 

ELECTRICITY AND PLANT GROW-
ill".-A paper by Prof. J .. H. Bailey. of Cornell Univer­
sity, describing lind Jllvin� the result80f a series of ex .. 
periments upon the ell'ect of electrical Illumination 
UpOD the growth of plants. Contained in SCIENTIFIO 
AM"R'CAN SUPPLEMENT. No •• 990 and 991. PrlcelO 
cents eacb. To be had at this omce aDd from all news­delliers. 

y.ou just wbat you want. Our specialty Is Blake 
Transmitters. There Is a n best" in everything 
and OUl'B are tbe beot. We snpply complete 
teleph.ones or all or any of the parts to co narnct 
a teI-'lPhone. Write for Illustrated catalogue. I 

Do ��:��:bro�s����� �ve 

PH<ENIX INTERIOR TELEPHONE CO., 

THE "ROUND BOX" , 
181Llberty�t.,Ne .. York. 

TYPEWRITER RIBBONS ����J��n, n�t'fatl!��t�!��f:!� !��� M. " M. CAHBON PAPERS. face, simple, rapid, permanent. Send for Circulars and 
Give ,Jlerfect satisfaction when print to JaB. H. Smltb &; Co., 261 Wabash Ave .. Chicago. 
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COMPLETE SMALL SIZE NEW 
Samples E'ree u_ application. MILLING MAC IUIT'I'AG &; VOLGER, HINE. 

M f t f th Trad Fnll CaPllclty or l.a'·lI'er Macblne. anu ac urers or e e, Indispensable for student .. Inventors, Oor. Park" 11.11. 06."1 •• Park IIldg., N.I. model makers, etc. For cutting gearJj 
MEASUREMENT OF POWER.-BY G. ��p�II�t:g�g�

aps and reamers and 

D. Hiscox. M.E. A description of several improved Made;efaUlIfOf' amaU WOf'k. W.t" Of' 
forms of absorption and transmitting dynamometers without ht alldloose f>Ulletl cownter.ha/t. 
for the measurement of the useful work of prime movers rr- Writ: r.::�!:lf��� 
l� ,������::,
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aI3i� Giant RICHARDS MFG. CO. 

Price 10 cents. To be had at this omce aDd frowa" Miller 218 Fnlton I!!t., Brooklyn, N. Y. 
newsdealers. FUNDAMENTAL PRINCIPLE S OF 

Durable-Easily �plied. 

fZ:::
s
n"'cr�,: ¥.:d �p� materiels, and WIll not dry up 

and become brittle under ex­
posure to tbe weatber as coal­
tar roolln"s do. t:r' Send ,Of' 

{1ft��=���f:'�zt,; 
WAKRE� CHEMJUAL 

�� � I���t::e�i: 
New York, V. S.A. 

MANIJFACTtJRERS of .peclal tools or devices 
wishing tbem Intro<1uoed wltti little expense, please addres8 AGENT, Box 834, Albany. N. Y • 

MESSRS. MUNN &; Co" Solieltol'B of Patent.. bave bad nearly lIfty 
years' continuous experience. AJJ:Y one may quickly ascertain, tree, 
.. hether an Invention ft,��:blY 10 
�='��ltO':;�
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Aob�dr�� �r'�ts and 

PATENTS 
taken throug h Mnnn &; Co. recelye special notice In the ScientiJic .Amtr. 
(can. This .plendld .. eekly paper 
elegantly illnstrated, bas the lartiest Circulation of any sclentilic work. 
fila Yl�dr.,slsec��WN�

I
���

. 
New York. 36l BroadwaY. 

NOVEL TIES.-re!.�:. �e
ltry C:;d �i'l..�:"?."d 

Novelties. Correspondence Witb manufacturers and dealers solicited. ------- -----

!WELL DRilLS 
awarded Highest Medal at the World's Fair. 
All latest Improvements. Catalogue free. 

F. C. AUSTIN MFG. CO., CHICAGO, ILL. 

�8u USE SRINDSTONES? 
It so, we can supply you. All sizes 
trlOllllretl and IIl1l11flnllred. always 
kept In stock. Remember, we make a 
�r.s
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Tile (:I.EVEl.ANJ) !'iTUNE (:U. 

Sd Floor, Wilshire. Cleveland, O. 

Scientific Bill Catalogue 

Busine.s; 'rbeir Application In Practlce.-A lecture de. livered in the Sibley College Course by T. Dunkin Paret. A very intere.tlnl( presentation of tbe subject, full of 
gb:���!�I�lu�f�::88!1�l3���t:8f::a?��:J���?8 8:��:1"::d tg 
SCIE:-;TIII'IC AMERICAN SUPPLltMKNT, Nos. 99S and 
999. Price lU cent. each. To be had .. t this omce and 
Irom all newsdeRlers. 

EXPLOSIVES AND THEm MODERN 
Development.-By Prof. Vivian B. Lewes. Four lec-
t��e:X�,g:I�:��:l.:'::s ��':! �g��':,��da.
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Gunpowder Bnd the recent improvements in its com .. 
positIon, lIuncottOl;. nitroglycerine aDd nltrolllycerlDe 
preparations. smokeless powder •• explosives for blasting purposes. Contained in SCIEN'l.'IFIC AMICRICAN SUPPLE .. 
r�r,�. N��'ic�?0

9
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To be had at thIS olllce and trom all newsdealers. 

TO BUSINESS MEN 
The value 01 tDe SCIENTII"C AMERICAN as an adver­

tlsln" medium cannot be overestimated. Its clrcnlatlon 
Is many times ""eater tDan that of any similar journal 
DOW pubUshed. It �oes Into all tbe States and Territo­
ries. aDit Is read In all the principal libraries and reading 
rooms of tuo "Orld.. A busine8s .llla.n want.a something 
more than to see bls advertisement In a printed news­
paper. He wants circulation. This be bas wben he ad­
vertlses ln the SCIENTIFIC AMERICAN. And do not let 
toe advertlslnll ""ent Inlluence you to substitute some 
otber paper for tbe SCIENTIFIC AMERICAN when se­
lectin. a list of publications In whlcb you decide it Is for 
your Int-.st to advertise. Tbls Is frequently done for 
tbe reasOn that the "IIent gets a .. rger commission from 
tbb .... pers bavllljl( a small circulation than Is allowed on tbe SC"'-�llI'rc AMERICAN. For r
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' £P ot IIrst colnmn of tbls page or ad-dreBS �'kb PubIlIlIJel·s • 

... "rlGad,yay. Ne, ... York. 

ENGINEERING FALLACIES.-AN A.D-
dre •• to the "radulltinj! class of the �teven. Institute of 
'!'f>chnolujlY. by President Henry Morton, on certain 
popular fallaCies likely to be encountered by younll en­
�ineers. and which may sometimes lead even able men 
astray when met with in a new �uise. With 2 ftJrures. 
Contained In SCIENTIFIC AMERICAN SUPPLE&.ENT, No. 
9'94. Price lU cents. To be had at this omce and from 
all newsdealers. 

ARMSTRONG'S * PIPE * THREADING 
-AND-

CUTTING-OFF MACHINES 
Both Hand and Power. 

Sizes 1 to 6lncbes. 

ELEC'l'RO MOTOR. SUIPLE. HOW TO 
mBII.e. By G, M. Hopklns.-Descrlptlon of a small eleclro 
motor deviflerl and Ct.lDsr.rut'terJ witu a View to assistinR amateurs to malre a motor wnich ml"ht be driven WIth 
Bdvamage by a current derived from a battery, and 
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With 11l1gure., Contained In ,CUNTII'I(' AMEIlICAN 
snpI'LI·,M',NT. No. 4141. I'rlce 10 cents. To be had at 
this ulllce and from all newsdealers. 

�tar * 

By Richard A. Proctor, F.R,A.S. 
* * * 

A series of twelve elegantly printed Maps '>f tbe 
Heaven .. one for every month In the year. Specially 
prepared for use In North America. With descriptions 
accompanying each map, giving the names of the pnn­
clpal stars and constellations, showing their relative 
position. at given hours and days of tbe month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
a general knowled"e of the starry realm .. 

To which Is added a description of the method ot 
preparllljl( and using arUliclal luminous stars as an aid 
In IIxlng In the mind tbe names and places of the 
various stars and constellations. by Alfred E. Beach. 

Altogether this Is one of the most popular. useful 
and valuable works of tbe kind ever publisbed. 

One quarto volume. elegantly bound In clotb. Price 
82.�0, postpaid. 

MUNN & CO •• Publishers. 
361 Broadway, New York. 

MODELS 0.. EXPERIMENTALWORK u. *- GIlTALOGUts � ",¥,,,FREE_ \S/ 
1'1- G EARS UNION �OD'E'i:Wo'RK� CHICASO 

WE PAY POST AGE ON CIRCULARS (I C, matter) 
to a select list of manufacturers In U. S. Get our rate& 
for Inclosl� and address In". Addre88 Advertlsl� 

De-=����. P�::.t�, ���
e
� .. ?>N. tlthograp eJ'8, 

:m:oc:;;r,.:m TCtCtr.. &� 
�gn�
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w':.�':." 'b�nd-
�:I�f: f���C;d��:r�yv:.roT�y of II'rlts ' . 

w� �1l1 a�: �;tBO�: i��:;"�!1fu?:r' . GRAFTON !'iTONE COIUI'..\NY, 
No. III River Street. GRAFTON, OHIO. 

I C E MA e "IN ES. COl'1I8S Engine ... Ih'f'wen' 
nnd IInttle"M' Illnchlne.·y. THE VILTER 
MFG. CO •• 1!911 Clinton Street. Milwaukee, Wis. 

BOSION�WORKS 
FRANK BURGESS, Prop., 33 Hartford St�Boston, Mass. 
GEARS _Any size or ��e. Spur, Bevel. Spiral, 

• Worm. etc. .....Send for Catalog. 

Architectural gooks 

'lc:eful, Beautiful and Cheap, 
Any person a. • to erect a d .. elllng house or sta­

ble. either In the co .. , � r city, or any builder wlsbllljl( to examine the latest .e, st plans for .. "burch, 
school bouse. club housa, or "I .... .. bel' public bu!ldinll 
of hlgb or low cost, sbould procll,�, mplete set ot 
the ARCHITECTS' AND BOILDEHS' EDlTre., 'Of the SCI­
ENTIFIC A:IIERICAN. 

RECENTT.Y PUBl.ISHED. 

Our New Catalogue contalnllljl( over 100 P"lles, includ­
Ing works on more than flftv dllrerent SUbJects. Will 
be mailed free to any address on application. 

te:l'��ol��� ��Ir� 
Pipe Cutters. Iltocks and Dits 

, uni"er .. ,lIy flcknt>wleda<d to be 
' THE BEST. rr-StndfOf'cf1talog. 

The Information these volumes contain renders th .. 
work almost Indispensable to the architect and builder. 
and persons about to build for themselves will lind tbe 
work suggestive and most useful. Tbey contain draw­
In"s In perspective and In color, together with lloor 
plans, costs, location of residence, etc. 

lUVNN &; CO., Publishers SCIENTIFIC AMIilRICAN, 
361 Broad, .. ay, New York. 

Arm.troDIl IUrll'. Co .. 
Brldll'eport, Conn. 

Tbo.e wbo are engaged In any branch of Industr! 
probably will lind In this book much tbat Is of practical 
vaiue In tbeir respective calling" 

Those who are In search of Independent buslneBS or 
employment relating to the bome manufacture of ... m­
Ille ,article .. 'Will Ond In It hundreds of most exceUent 
IDIlgestlons. ' 

IT' Send!Of' Descriptive O'rcui4r. ! 
Telephones 

Sold ontrlght. Cannot get out ot order. 
Guanmteed Ires from "" ... ngmnent. 

VOLNEY W. MASON & CO. 
rRICTION PULLEYS, CLUTCHES, ann ELEVATURS 

PROVIDENCE. R. I. 

Two volumes are published annually. Volumes 1 to 
18, .. hlch Include all tbe numbers of th,. work from 
commencement to December, 1S9', may now be obtained 
at this olllce or from Bookselle .. s and Newsdealers. 
Price, stitched In paper. $2.00 per volume. These vol­
umes contain all tbe plate .. and ali the other Interesting 
matter pertalnlng to tbe work. Tbey are of great per­
manent value. Forwarded to any addreBS. 

MUNN & CO., publishers, 
SCIENTIFIC AMERICAN OFFICE. 

361 Br.adwaJ'. New Yo ... 

Suitable for exchanges or private plants. 
rr- Send for TUUm?MaIB and PriCes" 
Some ,good territory left for reliable lIIte.ts. 

MaaoN Tnl:PHONI: Co.. RICHMOND. Va. 

© 1895 SCIENTIFIC AMERICAN, INC, 

l1lUNN /k; CO., pubJlshers, 
361 Bl'Oadwa,., New yo .. k. 
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