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luside lllage. each insertion � - - 7$3 cents a line. 
Back Page, each iUl!ierlioD - - - 1.00 a line. 

The above are charges per agate hne-about eight 
words per line. 1.1his notice shows the width of the line, 
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 a8 early as Thursdaymorn .. 
tug to appear in next issue. 

On receipt of 25 cents we will send bI mail, post�ge 
paid, a Hack Saw Frame and one Star � ade for cuttmg 
lron This blade will cut off a half mch bar of non 
morethan one hundred times without sharpening, and 
at the rate of two cuts per minute. 

For 15 cents we will send a Keyhole Saw Handle and 
one Star Blade for cutting wood. . Thes!, bla<l:es are all 
9 inches long and one dozen of elther kmd wlll be sent 
at any time 'for 70 cents. We warrant these pate?t 
saws to be very much better than any other kmd m 
market. They will come in to more general use than 
files when once introduced. Hardware dealers every· 
where will furnish them on req nest. 

Millers Falls Co. 
74 Chambers St., N.w Yorh 

2 to 25 H. P. CHARTER'S 

GA�EN�lNEI 

Williams & Orton Mfg. CO. 
P. O. Box 148. STERLING, ILL. 

$1 0 00 to $50 00 R:hf:!�J'prt-
• • fit able bUSI

ness. Mn�ic I.Dntel'Us 811d 'Views of popular 8ub� 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Magic l,a nterns, etc. 
L. MA N A ,",SE, 88 lUadison "'treet, Cbicalfo, III. 

ICE-HOUS E AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
Beason to .ea.on. The air is kept dry and pure through. 
out the year at a temperature of from :W to 36°. Con
tained in S(,IENTIFIC AMERICAN SUPPLEMENT No. 116. 
Price 10 cents. To be had at this office a n d  of all news. 
Qealers. 

Mineral Lands Prospected. 

I Arte.ian Well. Bored. Superior StatiOnary En
.. ""in;re .... <!-• .;;B"'pecially adapted to Electric Light purD08eB. 
"""11 r A. 'DTAlJ'IUND DltILL '{JO., HIrasboro, Pa. 

WI'l'IJERBY, RUllG & RICHA UDSON. Manufactur'!rs 
of Patent Wood Working Machinery of every de.cnp. 
lion. Facllitie� unsurpassed. Shop former) y occupied 
bv R. Ball & Co., Worcester. Mass. Send for Catalogue. 

Mention this paper. 

Standard Typewriter. 
T h e  Remington 

T y p e w ri t e r  has 
stood every test,and 
we are adding every 
improvement, how� 
ever costly, that can 
increase its effici� 
ency, Buy it with 
the privilege of reo 
turmng -unbroken 
within 30 dav8 C. O. 
D., if not absolutely 
�a t i s f a c t o r y  in 
every respect. 

FULL PARTICULARS UPON APPLICATION. 

Wyckoff, Seamans & Benedict, 
339 BROADWAY, NEW YORK. 

PATENTS. 

"THE STANDARD." 

ASB[STOS C[M[NTHLTING. 
AIR·CHAMBER COVERING. 

LOCOMOTIVE LAGGING. 

ASBESTOS LINING FELT. 

SamplesaAd Illustrated Pamphlet "Steam Saving and Fire·Proof Materials" Free by Mail. 

H. W. JOHNS MANUFACTURINC CO., 
SOLE MANUFACTURERS OF 

B.W. Jo hns'Fire and Water·Proof Asbestos Roofing, Sheathing, Building Felt, 

Asbe8tos Ste ...... P .. cking8, Boiler Covering8, Roof Paiats, Fire·Proof Paints. etc. 

VULCABESTON. Moulded Piston-Rod Packing, Rillgs, Gaskets, Sheet Packing
, etc. 

Established 1858. 87 MAIDEN LANE, NEW YORK. CHICAG'·L��L�ArlElPHIA. 

----- -_. _-----------

PI.A Y THE PIANO ANI) ORGAN 
By using Soper's Instantaneous Guide. Any person can 
play a tune on either instrument at once without the aid 
of a teacher. No previous knowledge of mU8ic whatever 
required. Send for book of testimonials free. Address 

G. K. HEARNE &.CO., P. O. Box 1487, New York. 

Chandler & Farquhar, 
l"l"l Washington St., 

BOSTON. 
Agents for Fay's" Yankee" CALIPERS 

AND 
Barnes' Foot Power Machinery, 

AND DEALERS IN 

Marhiuists' Supplies of Every Kiud. 
Send two stamps for illus. catalogue. 

The Ori[inal Unvn]canized Packin[ 
CALLED THE STANDARD-�T �t�;�e;;:c��

p
�;.,��iCh 

Accept no packing a. J I<lNKINS P ACKlNG unle.s 
stamped with our" Trade Mark." 

JENKINS BROS S iblM.�rk�.:I�:!1.
N80�i.o ... 

I � 13 �o. Fourth t;tM I·blla. 

GAS ENGINES. 
Best lD principle, workmanship, and materials. 
An unequaled small Motor adapted to all uses. . ���I��e Sn

oi�r ���o��ic�t' ��l�;&i��e Nf
o�����i

t��� :�·ce. 
Four sizes: 1 H. P., � H. P., 1 man power, and Dental Engme. 
These Engine. are�§�I70:'¥h�

t
���a�����:.s for country uoe. 

ECONOMIC MOTOR CO., 
Salesrooms - 34 X>EY ST. -. Y. 

PIPE COVER INGS 
Made entirely of At;BESTOS. 

Absolutely Fire Proof. 
BRAIDED PACKING, MILL BOARD,' SHEATHING, CEMENT, FIBRE AND SP)O;CIALTIES. 

C:E3I:.A.LJYI::Jil:El.S-S:E-EN"CE CC>., FC>OT E. aT� ST., :LV_ Y. 

SHIELDS & BROWN 
MamujactU1'e1'8 and Sole PrtYp'rietCYraof 

DLli:y's 

For BOILERS and STEAM PIPES 
Ueduee8 Von.�nlladon of Steam. 

FOR GAS AND VV A'rER FIFES. 

The Be8�����C::d ��:�!�1f.�,,!'!l t:I':Jz:�:i;e World 
Send for illustrated de:;Jcriptive Circular, and name this paper. 

143 Worth Street, New York. 
78 and 80 Lake Street, Chicago. 

VIOLIN OUTFITS. 
Violin BOX, Bow. and 
�:�ch

o
ef' �g�t i?n��a 

States on 1 to 3 daYb' 
trial before buying. OPERA GLASSES .ff cr08COpes. Tilescopes. 

Spectacles, Barometers, 
Thermometers, Photo(l!aphie Outfits for Amateurs 

W.H.\VAT.iUSJiE·Y & (10. successors to R. &J: 
Beck. Philadelphia. Illus. Price List free to any address. 

Bibb's Celebrated Original 
BALTIMORE 

FIRE-PLACE HEATERS, 
'fo warm upper and lower ronDlIl. 

The handsomest, most economical 
Coal Stoves in the world. 

MESSRS. MUNN & CO .• in connection witb the publi' 
catlon of the SCIENTIFIC AMERICAN, continue to ex� 
amine improvements. and to act as Solicitors of Patents 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP� 
PL "EltENT, �9. price 10 cents. To be had at this office 
and of all newsdealers. 

B. C. BIBB &. SON 
Foundry Office and Sale,luooUlS) 

39 and 4-1 Light Street, 
Baltlmort>, Md. 

MABnLp.lzED SLATlC MANTELS. 
fl<rSendjor Circulars. for Inventors. 

[FEBR U AR Y 26, 1887. 

THE AMtnI�AN nLL TELEPH�NE ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters 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 responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

SHEPARD'S NEW .60 

Serew.Cutting Foot Lathe. 

pr.,���.�nd 
s��6j��a�ath�lfa��� 

ments, Chucks, Mandrels, Twist 
Df�!�h!!O�Sr1 Ctal.lffI�fsL�t

t�es on 
���!!�'='''' ::��,�![!��� catalogue of Outfits ,-� for or Artisans. 

AddressB. L.Shepard, Agent, 134 E. 2d St.,Oincinnati, O. 

:PULLE"YS. 
Order from 

THE JOHN 
our .. Special List." 
T. NOVE MFG. CO., 

THE 

� dentifie �tUeti,an 
FOR ISS". 

The lIIost Popular Stientifie Paper in the World. 

OnlY $3,00 a Year, includinl{ Postalre. Weeldy. 
�� Numbers a Y e ar. 

ThiN widely cit'clllated and splendidly Illu.trated 
paper is publist.ed weekly. Every number contains six
teen pages of useful information and a large number of 
Original engravings of new inventtons and discoveries, 
representing Engineering Works, Steam M achinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemi.try. J;;lectrlcity Telegraphy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of It eaders find in the SC IENTIFIC 
AMERICAN a popul� resume of the best scientific in· 
formation of the (lay; and it is the aim of the publishers 
to })resent it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of SUh.Cl·iption.-Dne copy of the SCIEN. 
TIFIC AMERICAN will be sent for one year-52 numbers
postage prepaid. to any .ub.criber in the United States 
or Canada , on receipt of three dolll .... by the pub· 
lishers; six months, $1.50; three months, $1.00. 

Cluhs.�One extra copy of the ScmNTIFIC AMERI· 
CAN will be .upplied grati.for eveTJ/cl'Ub oj jive 81Ib8crlber8 
at $3.00 ('ach; additional copies at same proportionate 
rate. 

The .afe.t way to remit is by Po.tal Order, Draft, or 
Express Money Order. Monny carefully placed inside 
of envelopes, securely sealed, and correctly addressed. 
seldom goes astray, but is at the sender's risk. Ad
dress all letter. and make all orders, drafts, etc., pay· 
able to 

�UNN &; CO., 
361 Broadway, New York. 

T:E3l:E 

S9ientific American Supplement., 
Tills Is a separate and dl'stinct pibllcatlon from 

TH" SCIE"TIFIO AMr.RICAN. but is UDl{QrBl a.erewlth 
in size, every number containing six�e pages. 
THE ScmNTIFIC AMERICAN SUPPLEMEN't1s publisbed 
weekly, and, includes a very wide. ranJ,?;e of contents. It 
presents the most recent papers by eminent writers in 
all the prlnoipal department. of Science and the 
Useful Art., embracing Biology. GeoIOlQ', Mineralogy, 
Natural History, GeoJ(raphy, A rchreology. Astronomy, 
Chemistry, Electricity, LiJ,?;ht, Heat, Mechanical Engi
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Ma.nufacturing Jndustrles, Sanitary En .. 
gineerinJ,?;. Agriculture, Horticulture, Domestic Econo
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subject. i. given. the whole profu.ely illustrated with 
engravings. 

The most impof'tant Enryineering 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 the SCIENTIF[c AM· 
."IOAN and one copy of the SUPPL.llnNT, both mailed 
for one year for $7.00. Addre •• and remit by postal 
order. express money order, or check, In thi. line of busin .... they have had fmy-one years' 

�ce, and now have 'Unequaled facilities for the 
preparation of Patent DrawinJZ:s, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveat., Copyright. 
for Books, Labels, Reissues. AssiJ,?;nments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 

THE BOOMER & BOSCHERT PRESSES. 
llIUNN & Co •• 361 Broadway, N. Y., 

Publi.hers SC IENTIFIO AlllEmcAN. 
'1'e )"oo'eiIru �Ub8E.l·ibe ... . -Under the facilities of 

the Postal UllIon, the 8cIE:<:J:IFIC AM "RIOAN Is now sent 
by po.t direct from New Yor\E, With regularity, to sub. 
scriber. in Great Britain. India. Australia. and all other 
British colonies; to France, Austria, BelgIum, Germany. 
",n8sia, and all other European States � Japan. Brazil, 
Mexico. and an States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:!, for SCIENTIFIO AMERICAN, one year; $9, gold 
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for 
one year. This ioclude. postage, which we pay. Remit 
by postal or express money order, or draft to order of 

reasonable terms. 

t8tnfu� lJlT���af{:: �to��a���e��$ 
afg�i�t�oro 

c�ci= 
cure them; directions concerning Labels, COpyrigItits, 
DeSigns, Patents, Appeals, Roissuest Infringements, AR .. 
signments, Rejected Cases, Hints on the Sale of Pa

tents.etc. 
We also send. Jree of charge, a Synopsls of Foreign Pa

tent Laws, showing the CORt and method of securing 
patents in all the principal countries of the world. 

lUlJNN & CO., Sollcitorll of Patentll, 

�---
Lard Press. Baling Press. 011 PreRs. . Cider Pres.. BalinII' Press. 

. We �ake a great variety of Presses, with power� of from 50 to 700 tons, With movement of platens from one 
mch to SIX feet or more, to work by hand Or power, and at any speed required. Send for catalogue. 

BOOMER & BOSCHERT PRESS CO. 361 Broadway, New Yori<o 
BRANCH .OFFICES.-No. 622 and 624 F Street, Pa. 

elne Bui lding, lIear 7tb Street, WlI8hillgWlI, D. C. li'ii'i WEST WATER STREET, SYRACUSE, N. Y., U. S. A. 
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PRINTING INKS. 
THE .. Scientific American" is printed with CHAS. 

ENEU JOHNSON & CO.'S INK. Tenth andLom. 
bard sts., Phila., and 47 Rose st., pop. Duane St" N.Y. 
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