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German of Drs. Winckler, Elsner, Heintze, Mierztnski, 
Jacobsen, Koller, and Heinzerlinll. With additions by 
William '1'. Brannt and William H. Wahl, Ph.D. (Heid.I, 
Secretary of the Franklin Institute, Philadelphia. lIIu8-
trated by 78 engravings, one vol ume, over 5(k) PBfe8, 
12m 0, elegan tly bound in scarlet cloth, gil t, closely prlD� 
ed, containing an immense amount and a great variety 
Df matter. 

P,-ice 12.00, !I'fe of postage to any address in the 1vorld. 

ter:;oft�':�:::;:.{!r£Stl.hf:��ng:h;l�'ttlt.;:'b� ';fo£� 
to ,mil on •• " anll part of the World who 1uill furnish his 
address. 

HENRY CAREY BAIRD &. CO. 
INDUSTRIAL PUBLISHEKS,BOOKS>:LLERS & IlIlPORTERS 

�10 Walnut St., Philadelphia, Pa., U.!"I. A. 

DEAFNESS 

B I-S U L P HI 0 E for us<\ In th� �rts, Killing Insects 
Im�, .. G���� ���fa:::::;:t��g An­

OF CARBON E. R. '!'J\YLOlt,Cleveland, Ohlo 

Busine�8 i 'I.'heir Application in Practice.-A lecture de­
tvered in the Sibley College Course by'}'. Dunkin Pareto 
J\ very interelltirlll presentation of the subject. full of 
,racticnl sUlllitestion!t as to the conditions necesAary to "bllun business and profes�ional success. ContRiined in 

ClE:-OTU'IC AMERICAN SUPPLF."�NT. Nos. 998 and 
99. Price lU cents each. To be had at this office and 
rom all newsdealers. . 

Durable-Easily Applied. 
Th 1S roofinlil' i8 manufactured 

from natural Trinidad asphalt 
material .. and will not dry UP 
and become brittle under ex­
posure to the weather as coal .. 
tar roolinA"s do. IT Send for 

{;;:f����= �:rt.11fo 
W A ltREI" CHEMICAL 

& IU,,'H. eo .. 
�;l Fulton �treet, 

N"w York. U. S.A. 

AME
o�����BE�!!/�A�!!!�F CO. 

A Complete SY8tem for the generation of a 
CHEAP AND PERFECT FUEL GAS. 

GAS BLAST FURNACES, 
for all klDds of Mechanical Work. 

HICH PRESSURE BLOWERS, ETC. 
pr IUustrated Oatalogues on application. 

Addres .. so NASSJ\ U STltEET. NKW YORK. 

ARMSTRONG'S * PIPE * THREADING 
-AND-

CUTTING-OFF MACHINES 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
Water, Gas. and Steam Fit­

ters' Tools. Hinged Pipe Vises, 
;. Pipe Cutters. :stocks anti Dies 

, unit'ersallu acknowledoed t,o be 
THE BEST. tT" Sendfor catalog. 

Arm8tron!l IUfll'. Co., 
Brldlreport, Conn. 

COMPOSITION AND CONSTITUTION 

��J.��.
t
��tt-.!!rJ�;ltl:���o�r. ��j,�;i!e!l�rl��li�?:; 

Into the subject or the relations of metals to one sn­
ot.her as reJ;tards their mutual miscibility or solubility 
when rendered lIuid by heat. With one lIIustrllllon. 
ContH.ined in SCIE�TIFIC AMERICAN SUr-PLEMENT, 
No •. 999 and 111011. Price 10 cents each. To be 
hod at this office and from all newlldealers. 

ICE MJ\CHINES. Corli88 Enlrln"8. BrewerM' 
and Boulen' Itlachinery. THE VILTER 
MFG. Co., t!99 Clinton Street, Milwaukee, Wis. 

� 
SPECIALTIES. 
Penherthy Injectors In ae­

use on boilers In U. S. and Can. 
PE�-l¥'.JI"[N'fJt� CO. 

113 Seventh ;;t., DETROIT, MICH. 

'2.98 tt:� 
Tblll ••• ptc.:lal 

to IDtroduce our 

���:D:O�D�J :I;�;:��ft 
be kD' to .. ch pel1lOD or· derlDI.t tbll price. Th. 
watch Ie • beauty and 
,.,ould eoet yoa In • retaU 
• ,or. t,.,tc. a. much .. ,.,. offer tb. clgan and ".kb 
�OC'!:�:: r;� �:::��!�:rl.dlw 

11M walell." ,",It. '�d.l�' tb ... ilI not .ppear ..-tn. Add,.. 
THE NATIONAL MFe." IMPORTINO CO., 

aM ... rbOm .'ree', CIIIOII.O, III. 

J titutiiit �mtritau. 

THE C:C:OLIN" 
GAS AItD GASOLIIIE EIIGIIIES, 

FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES, 

T�E OL:E1V c;1r.a.s EN"C'6-:EN'E 00., 
222 CHICACO STREET, BUFFALO, NEW YORK. 

1t1l1r1r1e8-Cole8 Enlrlneerlnlr Co., 39-41 COI'Uandt Street, New York, Atrenhl. 

ARTESIAN WELLS -BY PROF. E. , N G. Smith. A �aper 00 artesian welle 8S 11. source of 0 
water 8ur,ply. Essential (leolojlical condilions of arte-
sian we) 8. Some chemical feat.ures of artesian well 
supply. Contained in SCIRSTIFIC AMlCltlCA� SlT�­
PLF.M KN'T. No. 943. Price 10 cents. fro be had at this 
office and from all newsdealers. 

MORE DULL SHEARS! 
Th", DIAlUII!\" !"IH t:ARS Dnd 
S(;ISSIIItS !!IHJ\IU·EN�;R. Fo .. 

OIL WELL SUPPLY CO, 
Manufacturer of everythlnll needed for 

ARTESIAN WELLS 
f
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Tools, etc. 1I,uif'li ctUlliOf)Ut'. �Jn(;f iU!l$, 
awl discou.nt s"uts on request. 
Pittsburg, 011 City aud Bradford, Pa. �����A�180�.�32�C�orl�l�au�dt�S�t.,�N�·e�W�I�oR._�_I��!�� 

B�a,L'!iI J\SBESTOS COMPANY, Ltd., of Lon­
don, with Branches and Agencies throuj!hout the Unit.ed ��r:g�, 1:��r.i:\�:�:8 CfC::��i::'::e ��
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'rooll't, Pun.PM. and 1l'1achilJel'Y generally. Besides 
bavi� extensive show rooms. a competent statf Ofl:SC-
�fr� ��r�!i�i��1::8
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wark, London. 

.'i�:l�:: 
WHITE PINE. CYPRESS. REDWOOD. 

16 Murral. St .. New York. I WILLIAMS MFG CO 
�l

s
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r 
s:� ��h���\�ta Kalamazoo, Mich. ' 

� Telephoning Made Easy 
�or .1.60. 

Use Reed's Pneumatic Cushion on 
your Receiver and stop all outside a nOise, buzzing, and clicking. Hear 50 ... . . . . per cent. better. Sent on !IS hours trial 
to Bny responsible partr free of charge. 

Send for juU descriphv. eire ulLtr. 
IT" AGENTS W.ANTED. 

C. �T A "NARD EVANS, 
� Sole Agent U. S. and Canada. .,.. 107-109 World Bldg., NEW YORK CITY 

MESSRS. MUNN & CO., Solicitors 
of Patents. have had nearly IIfty 
years' continuous experience. Any 
one may quickly ucertain, free, 
w=t'i.�I:% 
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�mmunica£ions strictly confiden .. �� to A
ob�

drt?:' :"f"�ts and 

PATENTS 
taken through Muon & Co. recelTe 
special notice In the Scien.tijic Amtr. 

�fe�8n��I�I����t::g, ;..�
e
�� ��:::i circulation � any SCientific work. 

ts a yr,rdre��
e�\'B'WN

c(tlS'b�ree. 
New York,361 Broadway. 

Barbe�t 'l'ailors, Dressmakers, 
and every woman in the land. 

lrar)'untfu to g/uu-pen an1l size 
Shears Dr Scissors tn I 0 se.conds. 
Leaves & keen 8Dd lastiuC' 

Beautifully nickeled. 
Price • .!� Cent". 

UIAlUOND CUTJ.UtY (;0. 
61. Broadway, NEW YORK CITY. 

BALL BEARING AXLES AND RUB-
ber Tires.-A paper read before the Carriage Bulldert" 
National Convention, Philadelphia. October,]89(. show­
ln� the advantsli!'e to be derived from the use of ball 
bearings and pneumatic tires In rORd vehiclp.s. Con­
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
992. Price 10 cents. '.ro be had at this office and frolll 
all newsdealers. 

The Only Accurate Judge of a Cow 
-IS THE-� B�!��t��Bu�e���I..!O��! ��. . ���
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CREAMERY PACKAGE MFG. co. 
, . I to 5 W. Washington St., CHIC.AGO . . ' tT"  Pleas. mention this paper. 

NEW PA'I'ENT I'ETRO),EI!M OIl. ENGINE. 
Important obvious advantages over a II others. Abso-
h�lrh�R���e ����:.'1-':t=t�r
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SyntheSiS of llluwinatinl< Hydrocarbon •. -A paper by 
Prof. Vivian B. Lewes. read before the l .. ondon Society 
of Arts. rl'he production of Ilcetylene from calciC cur .. 
bide ubtained by means of the electriC furnAce. the 
liJ{ht-J;tivinl(' value of this hydrocarbon, its value as a 
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J;t
c���e;�i�,

e
p�:���T�l:s?f 8����i�:3

r
i�
c
����":: 

TIFIC AMEIUCAN SUPPJ,EMENT, No. 99N. Price 10 
cent". To be had at t.his office and from till new8dealers. 

AGENTS UDIDOBIlBNTS 
17SAWEEK, 

At bome, usiog or �lIiDI Gray Plater, or colleetlnl goods for us 
to platt>. We do all Ir:lods of plat. 
ing at our worts, manufacture the 
materials and ontDtI, and teach 
the art. We ReI) 'be only complete 
outftt, iDcludiDR lalbe,wbeell,tool • 
• nd materials for poll.hing, prepare 
lng, plating and tlnlshinl eYery· 
thing. Clrcul.r. and prices free. 
t� t v.,�i!,.!o;,t!:,eJtr.::k .. 

SENT FOR EXAMINATION BEFORE PAYMENT 
BI C Y����l�i���i���!�¥:i�� LADIES' direct from factory tort50 
IUustratedcatalogueexplains our new plan. Send tor 
.\. ',S. WATElSa.CO., 155W. WASHIOTOIIST.,cHICAIID.IU, 

sKELETONTL.Eas� 
ARE THE BEST. 

Established 18(9. . 
D. W. KOLBE & SON, 1339 Arch St., Phlladelpbia. 

lADE TO· FIT .. YOU. Imported cloths-Sults and Overcoats 
from '10 to '20-tbe styl.. and ma,. 
teria.l you select. We a.re direct 1m­porters-guarantee perfect tIt, superior 
workma.nship a.nd finest trimmings. ::8:rt:�t!8��To:8�e-:'�Ycf(ft8.� with priviler;3 at exa.mina.tion. Write 
tor freecatalogue,samples and measur· Ing instructJons. 

e TJlEPROGRESSTA.TLORINGOO •. 
S82 ... dl"SlateSI.,Uopt. �4, �bl'aco.III. 

VOLNEY W. MASON & CO. 

mICTION PU�JX�I�L�J������� ELEVATORS ! ���1��g�g��8 

JThe Electr"lc C die Suitable for exchanlles or private plants. an IF' Send for 'l'eshmonials and Prices. 
Some good territory left for reliable allents. 

for Magic Lanterns. Absolutely the newest MASON TELEPHONE CO., RICHMOND. VA. 
and least expensive device for scientific or ------------.-fo",!'���-;,u�t:.�� by electricity. IF' Send 
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(�UEEN &:: co (Incorporated) for reJ;tula-: manufacturing 
1010 Chestnut St., Philadelpltla. U. 'S. A. ����'i.l
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SEND 'For Catalogue ot the 
Musical Instrument you think of buying. Vio­

linK re}!aired by the Cremona 
C. STORY, 26 Central St., Boston,Mass. 

THE ELECTRIC LAUNCH CO. 
OFFICE AND WORKS 186 STREET 

MORRIS HEICHTS,NEWYORK CITY 

MONITOR 
VAPOR ENGINE AND 
POWER COMPANY, 

8 ElliE STIIEET, CIIANO RAPIDS, M'CH'GAN. 
CASOLINE LAUNCH ENGINES ANO LAUNCHES 

be carried at his headquarters. Applicant please Ilive 
bUsiness experience, amount of money be can invest, 
and references. Fair salary: and commission to suit .. 
Ml� ���lrh;}:�r�:rm:�(i.'·i�r1G::.

ORT. Sec'y, 

© 1895 SCIENTIFIC AMERICAN, INC. 
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PROPOSALS. 

TIurray's Pat-
en t Rotating 
Fans are inval· 
uable for Res· 
taurants, H o· 
tels, Meat Mar· 
kets, Saloons, 
LUnch Coun· 
ters, Groceries, 
Bakeries, Con· 
fect ioner ie s, 
and in fact all 
places troubled 
with heat or 
flieR. The only 
perfect Fan 
made that can 
he driven at 
any sneed with· 
out disturbing 
the belt. 

PrIces, from S6 to $35. Send for circular, to 
BACKUS WATER MOTOR CO., NEWARK, N. J 

GIOVANNI MINA, 
M.Ui/UF.ACTURER 011' 

Piano Organs. 
REPAIRING nud 

TUNING. 
19 SULLIVAN STREET, 

NEW YORK. 

F, W. G. WOOD ENGRAVER'S LINER 
All sizes from No.1 to 30, for 2 to 26 lines. 

Lines Uniform. li\harpand Deep. 
The only Liner made that will work from 

���: WORKSHOP E��:,r. 
With outllts of Barne. Wood and Metsl Working 
...,. FOOT POWER '"Q t��1 Machine1"7.lou can successfun, com-pete with Factories that use steam 
�

wer, both In �ul\lit7 and �rollton product. ..,J�"ILc:::.m�� I!&: ��c:,..:t':"= 
Sen.�.

f
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1999 Rub, St., Rockford, I 

�8u USE GRINDSTONES? 
U 80, we can supply you. All slzeo mOllllred and 111IlIIOlllued. always 
kept In stock. Remember, we make a 
.peclaltyof selecting stones for all spe. 
cial purposes. pr Ask for catalogU<o. 

The (:1,KVEl,AND STONE (;0. 
lid FlDDr. Wilshire. Cleveland. O. -----

A VaHlable gook 

12,500 Receil'too. 10S Page.. pJ'ice $5. 
Round in Sheep, 56. Hulf .. 1U(J1'occo,5fi.aO. 

This splendid work contains a careful compilation of 
tbe most useful Receipt. and Replies fiiven In the Notes :�� i�':,e
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with many valuable and Important additions. 
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bein� represented. It is by 7ar the most comprehensive 
volume of the kind ever placed before the public. 

Tbe work may be regarded as the product of the stUd­
Ies and practical experience of the ablest chemists and 
workers in all parts of the world; the infonnation given 
beinJ;t of the highest value. arranged and condensed in 
conCise form convenient for ready use. 

Aimost every inquiry that can be tlIought of. relalinll 
to formulre used in the various manufacturing inous­
tries, will here be found answered. 

Instructions for working many dUferent processes in 
the arts are �iven. 
pr���ry �IY fl':,lj I�nt'h'lf'b�� ':��h �a't

c
rs �i ���� 

value in their respective callings. 
Those who are in search of independent bUsiness or 

smployment, relatinJ;t to the home manufactUre of sam· 
pie article .. will find In It hundreds of most excellent 
sUllgestions . 

.... Send 1M Descriptiv. Oircular. 

MUNN & 00., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Bnatl_�, New Yerk. 
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