
Inside Palle. each insertion ___ t 3 cents a line. Back Palle, each insertion - _ - 81.00 a line. 
The above are charges per agate Ime-abOut eil'ht 

words per line. This notice shows the width of the Ime, 
and is set in agate type. Engravings may head adver
tisements at the same rate per agate line, by lmeasure ... 
mant, as the letter press. Advertisements must be 
received at publication office itS early as Thursday morn
Ing tp appear in next Issue. 

T�E 

"ACME" 
Automatie Safety F.ugine. 

� ��t ';:'��"elr�WWo d�tvaJg 
nOise. Cheap, reliable, economical 

WeSter Maehine Tool Works, 
Rochestcr, New York. 

ALKAWIDS . AND OTHER CRYSTAL-
line Bodles.-'-IdenMfication of by the MIcroscope. By A. Fercy Smith, F.Ol'!. With 50 figures of microcrystals. Contamed iIi ScIENTIFIC AMERI CAN SUPPLEMENT

! 
No. 

£t:cwi<t�'fe� cents. To be had at this office and rom 

H. W. JOHNS' 
.SA&HTQ� 

CORDED SHEATHING. 
A l'ln-l'rlIcf NCII-OCDtu� Ccverillc fer 

MEATER AND STEAM PIPES 

IN CELLARS, .ro. 

H. W. JOHNS' 
-.�B;'£E&1!O·1K 

STOVE & FURNACE CEMENT. 
A lire and acid proof material for cementing 

and repairingJ oints in Heaters. Fur· 
naces, Stoves, Ranges, etc, 

l'REl'AKBD BEADY FOR USE. 

H. W. JOHNS MANUFACTURING COMPANY, 
87 MAIDEN LA�E, NEW YORK. 

-CHICACO.-o-PHILADELfDHIA.-o-LONDON.-
SOLE MANUFA.CTURERS OF 

B. W. JO HNS' ASBESTOS LIQUID F4INTS, ASBESTOS Roo'ING, STEAMFIPE AND BOlLER 
COVERING!!. STEAM FolCK NG, FIRE & WATER FRooF SHEATHING, 

FLASTIC STOVE-LINING, ETC. IJf Print Your Own Cards! ifFl"AMPHLET ON "STEAM·SAVING AND FlBE-PBOOF MATERIA
.
LB,,, FBEJ!J BY MAIL. 

�:�it��:������e����r�:.��:�� ,--------�::::::====::::::::::::::::::::::::::::::::::::::::::::�::::::::::::::::=------. 
2 stamps for list presses, type, etc., to factory. SAWS Wanted 50,000 Sawyers and SAW S . KELl!lEY &; co., lUeriden, Conn. Lumbermen to send us their 

Send for UJoBtrated descriptive Circular, and name thiB paper. 
143 Worth Street, New York. 

78 and 80 Lake Street,.chlcago. 

COLORS. QOMMON AND POISONOUS. 
-A. tIl ble showing the composition of some of the pig
ments in common use, with a classification of the latter 
based upon poisonous properties. Contained in SCIEN
TiFIc AMEHIOAN SUPPLEMJ<NT. No. 1l46. PrIce 10 
cents. To be bad at this 01l1ce and from all newsdealers. 

catalogue of OUtfits 
t I for Amateurs or Artisans. 
Adc1r8BsB. L.ShepRra, Agent. 134 E. 2d St.,Cincinnati, O. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
eIll!f&vings. Contained In SCIENTIFIC AMERICAN Sup
PLEMENT, 39. Price 10 cents. To be had at this office 
and of all newsdealers. 

Mention this PIIW. 

�:IIIK • .A. Ja..A.��:J:&. 
l'Jlowl4elloe.Il.I. (I' .. ,k 8t.) Sixminutea'walkWeBtfromBtation. 

Orllrlnal and Only Unihlcr 01 t he 
H ARRIS-CORLISS E NCINE 
With Har s'.Pat. Improvements, from 10 to 1,000 H. P 
Send for oopy Engineer's and Steam User''! 

Manual. By ". W. HIli, M.E. Price 11.25. lI:1lfT10N TBIB FAl'BB. 

PAT·ENTS. 
MESSRS. MUNN & CO., In connection with the publl' 

catlon of the SCIENTIFIC AMERICAN, continue to ex
amine improvements, and to act as Solicitors of Patems 
for Inventors. 

In this line of business they have had forty me years' 
experience, and now have u1lequalet! facilitie8 for the 
preparation of Patent Drawings, SpeCifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also Itttend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 

tat,J:gmluw����:..ti�'i.e �&,��a?a'ie�rs 
a.rgN'i,�t;,?� �: 

cure them j directions concerning Labels, COpyrig�tBt 
Designs, Patentfi\, Appeals, Rrds8ues, Infringements, As-
81gnments, Rejected Cases, Hints on the Sale of Pa
tents,etc. 

�e£��s��'t,��;O{��:t 
a

a�n::tt�a F,;1r�:r�J'� 
patents In all the principal countries of the world. 

DIUNN & CO., Solicitor. of Patent., 
361 Broad-;vay, New York. 

BRANCH OFFICEB.-No. 622 and 62! F Street, Pa
cillc Building, near 7th Street, Wallhington, D. C. 

THE CURTIS 
RETURN 

S'J:IE.AlM:!: 'J:IBAJ? 
For returning steam condensed un
der pressure automatically into the 
boiler, whether taken from above or 
below the boiler lever, without loss 

Manufactured by 
.. ... THE CURTIS REGULATOR CO" 

BOSTON, MASS. 
General Agencies: 109 Uberty St. 

N. Y.: 66No: 3d St., P hila� 108 Fifth Ave., Chi�ago; 2iil 
So. MSt., Mmneapolis; 7u. M arket St., St. LoU1S. 

Send for Circular No. 19. 

full address for a co py of E merson's tr Book A A ofI'!AWS. We arellrsttointroduceNATun· A.L GAB for heating and tempering Saws 
Wru��it;���e[���he:ee

S�� �E�gli��P��v�gg
re��e:w 

prices. Address 
S EMERSON, SlUITH &; co. (Md.), S Benver Fall., Pa. 

INGERSOLL BOCK DRILL CO., 
10 PARK PLA()E", NEW YORK. 

Improved "Eclipse" 
�OC:EE. .D�:ELL •• 

For Mining, Tunneling;, Shaft .. 
��ilW:::: an�fo��I�YndB o����r��: cavation. 

"Straight Line" AIR COMPRESS
ORS, Boilers, Steam and Horse Power 
�OJst�e����\riCM����in����f����� 
Send for full descriptive Catalogue. 

ASBESTOS Felt Works, 10! Maiden Lane, N. Y. 
purpose . A.sbestos a"d Hair Felt Boiler ;tnd 

PIpe CoverIngs. Asbestos matenals 
of all kindsf'&"ufactured and applied. Estimatesgiven. 

. .A.. FA:l:R. OFFER.. 
If you will put a JENKINS BROS. VALVE on the worst place you can find, where you 

cannot keep other Valves tight, and if It is not perfectly tight or does not hold Steam, Oils, ACids, or otlter fiuids longer than any other Valve, you may return It, and your money will be refnnded 

To avoid impositioD. see that valves are sta .. ped "Jenkin. Bro .... 
JENKINS BROS., 

'flJohn �t •• Ncw York. 13 So. Fourth St .. Phila. 'f9 Kilby I'!t., Boston 

LITTLE WON·DER8. 
FIG. 5. 
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Tools for Emery Wheels. 
FIG-. 3. 

i 

�'" And· shaped Diamond carbon Points, Indls-pen�able for Truing Porcelain, Hardened � 
• Steel. Chilled Iron and Paper calender I:j 

d Rolls. Practical Mechanics and Paper Ma- " � 
&:�e::V�igft�:�r����i!���e�3i8::a� C (!J 

bility, doing that which no steel tool can � r;: 
�8'b�i����t,�t:"�1�,;'h::�':,"J:�� :<' 
wear. They are now extensively used in 
ROlling and Paper Mills, bOth in this COUll-
tr;��d

s�'b::f�.r:is .. Identlfte4" with the 
U Emery WheeL" trade si.nce introducing 
the use of his Points and tools for the 
above purpose. Numerous composite 
wheels and new industries have been m'eat
ed where their" value" has proved incal
culable. Diamond Points reground and r 
sharpened. Carbon Tools reset. and new 

zlers' df:':;���s
s ���t�hr..��r

n����;f .t;,lg? fJ:ired to 
DICKI NSON, 64 Nassau St., N. Y. 

E MODEL and L SBnaforGirCnlart 
XPE RIM ENTA C,E,Jones&,Br •• 
WORK-A- CIICIIIATI,O. 

SPECIALTY. (M.nt�p&per-l 

VELOCITY OF ICE BOATS. 
tion of Interesting letters to theeditor ofthe ScIENTIFIC 
�:��t�<»t.�� �r�'h� °ft

tl',.e �K:�d
t���e �a�',:}.'ll 

faster than the wind which propels them. Dlustrated 
with 10 explanatory diagrams. Contained In SCIENTlJi'IC 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To 
be had at this office and fromalJ neWSdealers. ,.. 

INTERNATIONAL INSTITUTE FOR 

Liq1J�A��t, �"!9w'l�!�Yogas. 
TELESCOPr'IIo Speetae!'" harome'ers, Xlt.ormo",'· 

£.0 ters,Photographic Outfits for .Ama� te rs, �era Glasses, Microscopes .• W. H. ,\\T A I.lln!'"; .. 
. I.o1f�ra�)i§�"j'.��s i�': fa Ja�!;fa���eI

Phia. 

STEAM ENGINES. 
Horizontal and VerticaL 

BI�:�,IIJ:Jdcr;U�I';.��n,:.r.i Flint Mill Machincry, Tnr
blne Water Whcel •• 
YorkMfgOo •• York,Pa, U.S.A. 

Bibb's Celebrated Original 
BALTIMORE 

FIRE-PLACE HEATERS, 
'fa warm upper and lower r(loms. 

The handsomest, most economical 
Coal Stoves in the world. 

B. C. BIBB & SON 
Foundry Office and Sal eerooms, 39 and 41 Light Street, 

Baltimore, Md. 

!IABB�B��lor;t�f��,::.ELS. 
RUB B E R BEL TIN C, PAC KIN 0, H 0 S E • 

Oldest and Larllest Manufacturers in the United States. 
•• VULCANIZED · BUBBER FABRIVS 

For llIechanleal Purposes. 

Ai.r :Brake �o&e 
4 Specialty. 

RUBB ER MATS, 
RUBBER MATTIN O 

AN D STAIR TREADS 

7-:{ - -� 

Il!lt] TEs7 \-IO� 

8���=!� 
-

�,: 
NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. JO

JDHN
c

H. CREEv
DER,Treas.. Branches: 167I..akeSt.,Chlcago; 308Chestnut St. Phila. 52 Summer St Boston • REEVER, ep'y Trell8. , ., • 
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TH� AM�RI�AN !�LL T�L�PH�N� ��. 
95 MILK ST" BOSTON, MfttSS. 

This Company owns the Lett.ers Patent 
granted to Alexander Graham Bell, March 
7th. 1876, No. 174,465, and January 30th, 
1877. No. 186,787. 

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 furnish
ed by it or its licensees respansible for such 
unlawful use, an� all the consequences 
thereof, and liable to suit th�refor. 

• 

A New Drill Ch uck. 
THE HARTFORD. 

No. 1 holds 0 to lilln. PriM, $7.00. 
No.2 holds 0 to %, In. Price, $8.00. 

tr It cannot be weellet!. Address 
THE CUSHMAN CHUCK CO" 

Hartford, Conn. 
� any dealer In machinists' Tools. 

PULLE�B. 
Order from our "Special List." 

THE JOHN T. NOYE MFG. CO., 

OF THE 

� dttdific �mtritau 
FOR lSS6. 

The Most Popnlar Sclentifitl Paper in the.World. 

Only $3.00 a Ven .. , including Po.talle. Weekly. 
a2 Numbers a Year. 

Thi .. widcly ch'culnted and splendidly lllustrated 
paper Is published weekly. Every number contains six
teen pages of useful lnfOlmation and a la rge number of 
original engravings of new inventions and discoveries. 
repre""nting Engineering Works, Steam Machinery 
New InYentions, Novelties in Mechanics, Manufuctures, 
Chemistry, J;;lectricity Telegraphy. Photography, Archl
tectnre, Agriculture, Horticulture, Natural Illstpry, etc. 

Ali CI a •• c. of II eader. find in the SCIENTIFIC 
AMERIC� a popular � .. ume of the best scientific in· 
formation of the day; and it is the aim of the publishers 
to present It In an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal alfords a constant supply of instructive 
reading. It Is promotive of knowledge and progress In 
every community where it circulutes. 

Te .. m. of Subscrlption.-One copy of the SCIEN
TIFIC AMERICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber In the United States 
or Canada, on receipt of tlll'ee dollm's by the pub
lishers; six months, $1.50; three months, $1.00. 

Clnb •• -One extrn copy of the SCIENTIFICAMERI
CAN will be supplied gratisforevery club of jive subscribers 
at $3,00 each; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed Inside 
Of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Ad
dress all letters and make all orders,drafts, etc, pay· 
able to 

lM:!:"O'NN &; COo. 
361 Broadway, New York. 

"Z'�JIjJ 

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

TRESCIENTIFIC AMICRICAN. but Is uniform therewith 
in size, every number containing sixteen ]arge pages. 
THE SCnJNTlFIC AMERICAN SUPPLEMIONT is published 
weekly, and Includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts, embracing Biology. Geelog}', Mineralogy, 
Natural History, Geography, Archreology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, Mechanical Engi
neering, Steam and Railway Engineering, l\1ining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing IndustrIes, Sanitary En
gineering, Agriculture, Horticulture, DomestiC Econo
my, Biography, Medicin"e, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely!JIustrated with 
engravings. 

TIt.o most important E1lJ.)ineeTing Works, Mechanisms, 
and Manufactures at home and abroad 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 SCIENTIF JC AM
EltICAN and one copy of the SUPPLEMJ'NT, both maUed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check. 

IUUNN &; Co .. 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMEltICAN. 

'I'D J<"OI'cign S"b.cribe1· •• -Under the facilities of 
the Postal Union, the SCIENTU'IC AMKRI CAN Is now sent 
by post direct from New York, with regnlarity, to sub
scribers in Great Britain. India. Australia. and all other 
British C?�onies; to France, Austria, Belglium, Germany, 
Itussla, a.bd aU other European States; Japan, Brazil, 
Mexico, and ItIl States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gola, for SCIENTIFIC AMERICAN, one year; $9, gold, 
for bOth SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This Includes postage, which we pay. Remit 
bypostal or express money order. or draft to order of 

MUNN & CO., 361 Broadway, New York. 

PRINTING INKS. 
�E "Scientific American" is printed with CRAS 
.l.. ENEU JOHNSON & CO. 'S INK . Tenth andLom 

bard Sts .• PhiJa., and 47 Rose St., pop. Duane St. N. Y. 
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