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and is set in agate type. Engravings may head adver­
tisements at the same rate per agate line, by measure... 
ment, as the letter press. Advertisements must be 
received at publication office .. s early ... Thursday morn­
ing to appear in next iSBue. 

'rhe- Ori[inal Unvnlcanized Packin[ 
CALLED THE STANDARu-���:!e==�hIch 

Accept no packing ... JENKINS PACKING unle88 
stamped with our" Trade Mark." {'Z'l �ohn Street, N. Y. 

106 Milk !!treet, Booton. BROS. 18 So. Fourth St., PhD&. 
64 Deurbol'D St., Odcatro. 

[JANUARY 21, 1888, 

TiE AMERI�AN !ELL TELEPH�NE ��. 
95 MILK ST. BOSTON, MASS, 

HOW TO llAKE AN INCUBATOR.-
This Company owns the Letters Patent 

granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

Full directIons, illustrated with 7 Il"ures. Also direc­
tions for operating the apPllr .. tus. Contllined In 
SCIENTIFIC AMERICAN SUPPLEMENT, No. ti l'l. Price 
10 cents. To be had at this office and from all newS­
dealers. 

----�-.� . ....... � ... ����----
DO YOU use the ROCK WELL PROCESSifor 

HARDENING and 'l'EMPEltING 
�'l'EEL' If you do not, you are losing money. Tools 
tempered with it will do five times the .work than 
when tempered by anr. other method. For harden-
�
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Pa., for a descriptive circular. 

LEAD SMELTING.-A FULL DESCRIP-
tion of the Lewis Bal"tlett process, by William Ramsay; 
Illustrated with 9 engravings. Contained In SCIENTIFIC 
AMEHlCA>l SUPPLEMENT, No. :iD3. Price 10 cents. 
To be had at this office and from all newsdealers. 

H. VV. JOHNS' 
*S-&E·S=ttO·Sl< 

COVERINGS. 
For Furnaces, Hot-Air Pipes, etc. 

FIRE-PROOF. NON-CONDUCTING. 
33% ot'FuelSaved. lias no Odor. 

All of the heat Is carried to pOints desired and 
not wasted In cellars and fiues. 

H. W. JOHNSl!/['F'GCO., 

87 MAIDEN LANE, NEW YORK. 

PROPULSION OF STREET CARS.-
A paper by A. W. Wright. In which an endeavor is made 
to solve the problem as to the amount of power reqUIred 
to shl"t a street car and keep it In motion under average 
conditions. Contained in SoIreNIl'TFIC AMERICAN SuP· 
PL"MENT. No. �33. Price 10 cents. To be had at thili 
office and from all newsdealers. 

COSTS IN MANUFACTURES.-A LEC-
ture by 11. Metcalfe. U. S. A., delivered In th" Sibley 
College course.-An elaboration of a mte1il: to!' the 
maDJlgement of 1alltor1es and employes. A valuable 
paper. Contained In SCIENTIl'IC AMERICAN SUPPLE­
MENT. No. tiO;). Price 10 cents. To be had at this oftlce 
and from all newsdealers. 

The Dr&�lf RecarAing Thermometer. 
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ous record in ink of the 
temperature. The chart 
indicating hours of the day 
.. nd days of the week gives 
the degrees of temperature 
from 20° below zero to 110" 
above. All Instruments 
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cord is easily read and ab­
solutely correct. Sold by 
the leading instrument 
dealers and op t i C i a n s  
throughout the United 
States and Canada, and by 

The DRAPER 
MANUFACTURING CO. 
Owners of the United 

States and foreign patents, 
152 �'rout Street, New York 
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AIR, OF. - BY D. 
Prince. M.D. An experimental study in relation to the 
removal from the air of the dust or particu I ate rna terlal. 
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TIPIC AMEUICJ\N SUPPLKMRNT, No. [J09. Price 10 
cents. To be had at tbls office and from all newsdealers. 

��"':'CARY&MOENP 
STEEL WIRE OfLY:OESCRIPTION @;-(j • 
,3+ W 29 Sf EVERY & sTEEL SPRINGS. NEWY0RK CITY 

THE M ODERN ICE YACHT. - BY 
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IItnlCtlon of the fastest and bes.klnds of Ice Yachts of 
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and arrBllll'ement of all the parts. Contained In SCIEN­
TlJ'IC AMERICAN SUPPLEMENT. No. 6'l4. Price 10 
cents. To be had at this ollice and of .. II newsdealers. 

PATENTS. 
MESSRS. MUNN & CO., in connection with the publl' 

catlon of the SCIENTIFIC AMERICAN, continue to ex­
amine improvements. and to act as Solioitors of Patents 
tor Inventors. 
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preparatIOn fJl Patent Drawings, Specifications, and the 
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on InfrlnJ<ementB of p .. tents. All business int.rusted to 
them is done with special care and promptness, on very 
reaaonable teniJ.s , 

A pamphlet sent �ee of charge, on application. con­
tainin" full information about Patents and how to pro-
��W�t�i:����aI�.
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slgnmeuts, Rejected C ... es, Hints on the Sale of Pa­
teate.et", 

We also send. frteo! chMgt, a S:!'IlOPS18 of Foreign Pa­
tent Laws. showing the 00fIt and method of securing 
patents In all the principal countries of the world. 

•• Jl'fN 4< (JO., 8oneU�r. o. Pa'en'., 
• 

I 361 BroadwaY, New York. 
BRANCHOFI'ICES.-No. 622 and 6U F Street, Pa. oUIo� llear 'l'th Street, W&llllDitou. D. c. 

Steam! Steam! 
We build Automatic EngInes from 2 to 200 H. P •• 

equal to anything in lIIlU'ket. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in· 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish­A. Large Lot of 2, S and 4-H. Engines 

With or without bollers.lo_ Cor cash. 

8. W. PAYNE & SONS, 
Box 11i, :::Elhnira., N. Y-

ICE-H O U S E  AND REFRIGERATOR. ed by it or its licensees responsible for such 

IN=!�r.i'n
a�2 �l3e��;:!,: ig� �����:�)Ut'I�At\�� unlawful use, and all the consequence,; 

..... on to season. The air is kept dry and pure through. thereof, and liable to suit therefor. 
Ollt the year at a temperature of from 34,0 to 36°. Con-
tained ln S(,IENTIFICAMERtcANSUPPLEMENTNo.116. PATENT RIGHT� F�R �ALE. Price 10 cents. To be had at this office and of all news. 
Qealers. 

Mention this paper. 

ICE,HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained In SCIENTIFI<l AMERICAN SUP­
PLEMENT, �D. Price 10 cents. To be had at this office 
and of all newsdealers. 

ICE-BOATS - THEIR CONSTRUCTION 
andman�ment.. With working dmwlngB d.tai ... and 
directions in full. Four engravIngs .• howili� mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river In winter. By H. A. Horsfall, 
M.E. Contained In SCIENTIFIC AMERICAN SUPPLE­
MENT, 1. The same number also contaIns the rules and 
regulations for the formation of Ice-boat clubs, the sa\l.. 
ing and management of Ice-boats. Price 10 cents. 

OEO. W. I!IlARBLE, SOle Manu­
faoturel"pf THE !4lME WllEN£U. 

'J.'he\Jest made, all steel and warranted, 8 sizes. 
28 to 82 South Canal Street, Chicago, U. S. A. 

VELOCITY OF ICE BOATS. A COLLEC. 
tion of Interesting letters tothe editor of the SCIENTIFIC 
��=ti�'1�� ��r�'h';. oft 

t
rs
e 

�ra�
d
t'l,��

e 
�'tt

s
'.:!.'il 

faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained In SCIENTIFIO 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To 
� had at this Office and from all neWlldealerll. 

BE L TIN 0, PAC KIN 0, H 0 8 E • 
Ol4eat _4 La_t Mauut.etuftra bI the UJd$ed Btatea. 

VIJL{l�IZED RUBBER FABRICS 
..... Jleela ..... �.�,' co . 

A1.r Brak.e B:ose 
A Specialty. I'lf , '"'  1 

RUBBER MATS, "Tt..,! • 

RUBBER MATTI NO 
• 

;:1' � • .so 

AND STAIR TREADS. I <n' �/:Z 

N:GW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 
JOHN H. CHEEVER, Tre..... Branches: 167 Lake St .. Cbicllllo; 303 Cbestnut St .. Phila.; 52 Summer St., Boston; 
J. D. CHEIIVER, Dep'y Trea8. Post & Co., CinCinnati, O. Pickhuben (Frelhafengeblet), 5 Hamburgh, Germany. 
----------------_ . .  _ ...•. _--

~ 
PATENT 

- ,.JACKET KETTLES, 
, PlaIn or Porcelain Lined. Tested to 100 lb. 

preSBure • .  Send for Lists. 
HAND, BURR & CO. 6Uand 616 Market Ht., Philadelphia. Pa. 

AMMONIA SULPHATE.-A PAPER 
by Watson Smith. F.C.S .. .1escrlblngGruneberg's ap
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PLEMENT, No. �titi. Price 10 cents. To be had at this 
office and from all newsdealers. 

SHIELDS&BROWNCO. 

-FOR­
Steam, Gas aDd Water Pipes, Drums, Beaters, ete. 
The Best Non.COlldlletor of Heat & Cold I. the World. 

Send for Illustrated doacdptlve Ci!eular,andDtlmetbia paper. 
143 Worth Street, 78 and 80 Lake St., 

NEW YORK. CHICAQO. 

ELECTRIC WELDING.-A PAPER BY 
Prof. El1hu 'tbomson. giving an account of a new way 
�!nr:f��
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of the same or of different kinds. With 4 figures. Con­
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
.ru-lfew���e�i'

'lnts. To be had at this office and from 

NAVAL ARCHITECTURE.-AN IN-
teresting review. by Mr. R. Duncan, of the progre88 
that has been made In this branch of science during 
the last Ilfty years. ContaIned in SCIENTIFIC AMERI­
C A I< SUPPLEMENT, No. �8D. Price 10 cents. To be 
had at this office and from all newsdealers. 

ASK YOUR STATIONER F'OR THE 

JDHANN FABER LEAD PENCILS 
THE BEST NOW MADE 

SEVERN AND MERSEY TUNNELS.-
EnU description of these two lmportllnt engineering 
works, witb two engravings. Contained In SCIENTIFIC 
�::��tr!�Ai�EM":;�1r::-:hU'!;wlZ!a��.cents. To 

CASTING METALS UPON OOMBUSTI-
ble Materlals.-A paper by A. E. Outerbrldge Jr., de­
scribing a process of casting Iron and other metals upon 
lace, embroideries, fern fronds, and other combustible 
materials. With 4 IllustratIons. Contained in SCIENTI­
II'IC AMEUlCAN SUPPLEMENT, No. tiOI. Price]O ceDis. 
To be bad at this office and from aU newsdealers. 
--------------....• -�-
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ROCHESTER N Y 
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Leather Link Belt Co. 
A newal"ticle in Belting which 

Is made of small Leather Links 
joined together with steel bolts. 
They have been remarkfl,blysuc­
cessfu] for hard working machin­
ery and belt. run half crossed. 
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WHAT AMERICAN ZOOLOGISTS HAVE 
Done for Evolutlon.-Ry Edward S. Morse. Addre88 of 
the retiring president of the American Association for 
the Advancement of Science, New York, Aug. 11, ]887. 
An interesting review of ten years'work performed by 
American ZOOlOgistS. Contained in SCIENTIl'I<l AMERI­CAN SUPPLEMENT. NOS. 6U7, 6US and 6UD. Price 10 
cents eacb. To be had at this office and from all news­
dealers. 

USEFUL BOOKS. 
Manufa�turers, AgricultUrists, Chemists, Engineers. Me .. 

chanics,-1Builders, men of leisure, and profeRsional 
men, Of all classes. need good books in the Hne of 
theirrespectlvecallings. Our post office department 
permits the transmission of books through the mail. 
at very small cost. A comprehensive cataIoKu,e of 
useful books by di1fer'mt authors. on more than Ilfly 
dllferent subjects, has recently been published for 
free circulation at the office of this paper. Subject-s 
classilled with names of author. Persons desiring 
a copy, have only to ask for It, and It will be mailed 
to tbem. Address, 
MVNN & CO., 361 lI]'oadway, New Yo],k. 
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THOS WOOD & CO 
a Ing an earlng ex 1 e ao Inery, 2'ld o.ndWoodloltS.,. 

, EL.VATOR8, .TO. Philadelphia, Pa. 

© 1888 SCIENTIFIC AMERICAN, INC. 

APPARATUS FOR BUILDINC 

��I�RETE !UIL�IN�� AN� WAtL�. 

OF THllI· 
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FOR lSSS. 

The Most Popular Seientllle Paper ill the World. 

Only 83.00 a Yea]', includinll: PostDll'e. Weekly. 
�2 Nurnbt']'8 a Year. 

This widely circulnIed and splendidly Illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful information and a large numbel' or 
original engravings of new invent10ns and discoveries 
representing Engineering Works, Steam �Iachlnery 
New Inventions, Novelties in Mechan1cs, Manufactures.. 
Chemistry, :":Iectricity Telegrapby, Pbotograpby. Archi­
tecture, Agriculture. Horticulture, Natural History. etc. 

AU t�la88e8 of Reade]'s find in the SCIENTIFIC 
AMERICAN a popular .esume of the best scientiflc 1U. 
formation of the (lay; and It is the aim of the publishers 
to present it in an attractive form. avoiding as much. Q.S 
possible abstruse ·terms. To every intelllgent mind. 
this journal �rd8 8 _stant supply 'ot instructive 
reading. It Is promotive of knowledge and progre88 In 
every community where It circul .. tes. 

Tel'rns of SUb8C1·Iptlon.-;One copy of the SCIEN. 
TIFIC A"ERICAN will be sent Cor one vear-52numbers­
postage prepaid. to any subscriber in the United States 
or Ganada, on receipt of three dollnt·s by tbe pub· 
IIshers ; . six montbs, $1.60; three month •• $1.00. 

Club8.-one exll'u copy of tbe SCIENTIFIC AMERI. 
CAN wll be supplied gratis!O'I"everycl'Ubo! jivell'Ubscribers 
at $3.00 each i additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monny carefully placed InsIde 
of envelopes, securely Bea led, and corre{}tly addressed. 
seldom goes astray. but Is at the sender's risk. Ad. 
dress all letters and make all order8,dra�ts,etc'f pay· 
able to 

&:; COo. 
361 Broadway, New York. 

OX':E3[ JI!I 

Scientific American Supplement. 
This 18 a separate and distinct publication from 

TIm SCIENTIFIC AMERICAN. but ts unl10rm therewith 
in size. every number containing sixteen large pages. 
THE SClItNTIII'IC AMERICAN SUPPLElI!ENT Is publisbed 
weekly, and Includes a very wide ranlle of contents. It 
presents the most recent papers by eminent writers in 
all the prinnlpal departments of Science and the 
Useful Arts, embracing Biology. Geclogy, Mineralogy 
Natural History. Geo�raphy. Archmology Astronomy. 
Chemistry, ElectriCity, Light. Heat, Mechanical Engi· 
neerlng. Steam and Railway Engineering, Mining� 
Ship Building, Marine Engineering. Photography, 
·�ecbnology. Manufacturing Industries, SaLitary En­
gineering. Agriculture, Horticulture, Domr.dtiC' Econo ... 
my, Biography, Medicine, etc. A vast amClunt of fresh 
and valuable information pertaining to these and allied 
subjects is given, the wbole profusely illustrated with 
engravings. 

TIw most imp6,.tant 1!hr.TIneering WO'I"kB. M echani8D1S, 
and Manufactures at h01l)e and ab!'os.d are represented 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of tbe SCIENTIl'lC AM­
mmCAN and one copy of tbe SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order or chec� 

InUNN & Co .. 361 Broadway. N. Y .. 
Publishers SCIltNTIFIC AMEllICAN. 

To Foreign S"bsC1·lbe .... -Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN Is now sent 
by post direct from New York, with regularity, to sub· 
sCribers in Great Britain. India. Australia. and all other 
British colonies; to France,Austria, BelgIum, Germany, 
ltuBBia. and all other Europe/li Eltates; Japan, lIrazIJ. and 
all States of Central and Soutll Ammca. Terms, when 
sentto toreigncountries, Canada 'and MeXico, excepted. 
",gol:l, for SCIENTIFIC AMERICAN. one year $9. gold 
for both SCIENTIl'IC AMERICAN ani SUPPLEMENT for 
o',e year. This Includes postage, which we pay. Remit 
br DOSt.8l or express money order, or draft to order of 

MUNN & co .. 361 Br<J!lodway. New York. 

PRINTING INKS • 

THE .. ScientifiC American" is printed with CHAS 
ENEU JOHNSON & CO. '8 INK. Tenth and Lom­

bard Sts .. Phila.,snd 47 Rose St., oPl!. Duane St., N. y, 
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