
Inside t'age" each insertion ...... ,. a cents a Iiue. 
"Back �age, each in�er.ion ...... $1.00 a line. 

The above are charges per agate hne-about eight 
Words per line. 'rhis notice shows the width of the line, D

· � ·;iX;� BL�!�:�cJ!!1!2!�PBAra!!:�TR¥!!2��· . ?  It saves many expensive B lacksmiths' Jobs. Can be attached to·plpe when In 
� position. E�pansio:;t always provided for. Cheap beca¥-se it is simple. Pitch liees 

of mains easIly obtamed. No troublesome screws to adJust. 

THE AMEnI�AN iEtt TEtErH�NE ��. 
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J"ENXJ:NS BEOS.. SOLE AGENTS. 
JOHN 8'1'., !\EW YORK. 13 SO. FOUR'I'H S'1'., PHII,A. '9 KII.BY ST., BOSTON. 
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SAWS Wanted 50,000 Sawyers an� SAW S LumbeImen to sen d us theIr 

To Business Men. A 
ful1 add"ress for a copy of Emerson's lIT Book 

A of !'SA WS. We are first to introduce NATUR-
AL GAS for heating and tt:mperi�g !Sau:s 

W
With wonderful effect upon ImprovIng thBlrw quality and toughness, enabling us to reduce 

The value of the SCIENTIFIC AMERICAN as an adver- prices. Address 
tising medium cannot be overestimated. Its circulation S EMERSON, !'!�IITn & CO. (J.td.), S 
is many times greater than that of any similar journal ___ . __ .. _. B eRver Falls, Pa. 
now pubUshed. It goes into aU the States and Territo- WA NTED price lists and particulars of A�erican 
ries, and is read in all the principal libraries and reading Engines Tools and Novelties. Send postpald to T. 
rOoms of the world. A business man wants something Van ZWieten & Co., Importer&, Sole Agents, Rotter-

daI�._N_e_t_h _e_rlan�_s. 
_______________ � __ �-more th1.n to see his advertisement in a printed news

paper. He wants circulation. This he has when he 
advertises in the SCIENTIJ),IC AMERICAN. And do not 
let the advertising agent in1iuence you to substitute 
some other paper for the SCIEN'l'IFIC AMERICAN, when 
selecting a list of publications in which you decide it is 
for your interest to advertise. This is frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a small circulation thnn i8 allow-" 
ed on the SCIENTIFIC AMERH' AN. 

Ifor rates see top of flr�t column of this page, or ad. 
dress 

MUNN & CO., Publishers, 
361 Broadwny, New Yorl •• 

QUARTZ AND ITS VARIETIES.-BY 
w. s. Beekman.-With distribution of, quartz, chemiqal 
composition, varieties, characteristICs. CommerCIal 
uses and value. Contained in SCIENTIFIC AMERICA� 
SUPPLEMENT No. 1128. Price 10 cents. To be had at thlS 
Office and from all n.ewsdealers. 
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Address JOHN A. ROEBLING'S SONS. Manufactur-
BOSTON SE"'AGE WORKS A "'ULL I er.<:c'l'renton, N. J., or 117 Liberty Street, New Y,ork. n 4 . - .L' wheels and Rope for conveYIng power long dIstances. description of the system, accompanied with a map) Send for circu1ar. 
showing the general arrangement, and discharge into : -........ �----------------

t���;;:i���·li::���� �U:�r.,�i���s·NO�'j'!i��e�ri�� : THE TEMPLE OF SOLOMON.-A RE-
10 cents. To be had at this office and from all news_ view, by E. C. Robms, F. S.A., of the varlous theories 
dealers ; that have been held I'espectmg the form and the style . 
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cents. To be had at this office and from 

FIRE AND WATER·I'ROOF BUILDING FELT, 
FIRE-PROOF PAINTS, STEAM PACHINGS, BoILER 

COVERINGS, ETO. 

Write for Circular and tell us '.vhat you .want. 
E. W. P A YN�:w \9o�k Wiil�t lifrdf,��l

r
,
a
sl§e� : Eastern Agent�. HIl,!., CLARI(E & CO., Hoston, Mass. 

Our patented Vertical Boiler wil1 not prime. No dan
ger ot burning fl ues. 

I ROTARY ENGINES.-DESCRIPTION 

This Company owns the Letters Patent 
granted to A lexander Graham B ell, March 
7th, 1876, No. 174,465, and January 30th, 

11877, 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 tlwrefor. 

HEAT IN RELATION TO CHEMICAL 
Action. By Henry Allen. A review of some of the re
sn]ts thatha verecent]y been obtained by experimenters 
in the branch of physics known as thermo-chemistrf. 
Description of apparatus used by M. Berthelot in hIS 
calorimetric determinations. r.rhe fundamental prInci .. 
ples of thermo....(!hHmito;trY explained. Decompo�ition of 
water by metals. Action of hydrochloric acid. SuI. 
phides. N4triuacid, Contained in SC1ENTIFIO AMEltI. 
CAN SUPPLEMENT, No. 291. Prioo 10 cents. To be had 
at this office and from all newsdealers. 

DRAWING ,. Illustrated catalogue 
sent on applica t!O� to 

INSTRUMENTS WM. T. COMSTOCK, 
6 Astor Place, 

• New York. 

OF THE 

� dentifie "mtricltu, 
Samples and descriptive Price List free by maiL 

II, W, JORNS M'F'it CO., 87 MAIDEN LANE, N. 1 ; 
CHICAGO. PHILADELPHIA. LONDON. 

, of several types of effective rotary engines with inclined 
shafts. With 6 figures explanatory of the method of ------..... "-.�- -

-
-- -- .-�. 

I coupiing the shafts. Contained in SCIENTIFIC AMERI
LUBRICATING O ILS.-A PAPER BY CAN :'IPPLEMENT No. a'lS. Price 10 cents. To be hod 
C. J. H. Woodbury. giving the results of the examina- . ��hIS o�ce and from all newsdealers. � ______ . 

JWR 11S86. 
The Most Popular Sdentlfit Paper in the World. 

LIGHTNING RODS.-DESCRIPTIO N OF 
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With 6 figures. Contained in SCnWTIJJ'lC AMERICAN 
SUPPLlj;MENT, No. a�a Price 10 cents. To be had at 
this office and from al1 newsdealers. 

WI1'IIERBY, RUGG & RICHAftDSON, Manufacturers 
of Patent \V ood Working .Machinery of every descrip
tion. Facilities unsurpassed. Shop formerly occupied 
bv R. Ball & Co •. Worcester, Mass. Send for Catalogue. 

REMOVAL OF SEW A GE.-BY W. R 
White, c'E.-The flve methodS in nse in Europe, and 
their re�ative values. Contained in SCIENTIFIC Al\II�RI
CAN SUPPLEMENT, No • .527'. Price 10 cent. 1.10 be had at this office and from an newsdealers. 

A PRAUTIUAI. SUCUESS. 
VAN DUZEN'S PAT. LOOSE PULLEY OILER, 

Thousands in satisfactory every
day use. Entire reliability and con
stancydemonstrated in a two years' 
test by (woul,\ be) Eastern skeptics. 
Economyshown byreasonable prices 
���P.����f�l&�l!�e. Send for 
V AN DUZEN & 'l'I FT, Cincinnati, 0 . 

E 
MODEL and 

L 
SendforCirclIlars, 

XPERIMENTA C.E.Jones&Bro. 
__ A _ CINCINNATI, o. 

WORK SPECIALTY. (Mention this Paper.) 

tion of a single lubricant under a wide range of investi
ga tion concerning its friction. Illustm ted with 6 figures. 
Contained in SCIEN'l'IFI C AMERICAN SU PPLl!�ME:\T No. 4'3. Price 10 cents. To be had at this Office and from 
all neWSdealers. 

I Mineral Lands Prospected I Artesian Wells Bored. Superior Stationary En
gines, specially adapted to Electric Light purposes. 
Built by PA. DIAMONn {HULl. Co., Birdsboro, Pa. 

PUNCHING HOLES IN SOFT STEEL. 
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punching holes in soft steel. With 12 flgures. Contain
ed in SCIENTIFIC AMKRICAN SUPPLENE�'.r No. 4'13. 
Price 10 cents. To be had at thlS office and from all 
newsdealers. 

VASELINE PETREOLINE NEU- --_. ---
trnline.-Theirnlethod of manufacture, cb�racteristics, I V E N  'L' I L A  l' I 0 N.-GREA l' IMPORT
and various uses. With one i11ustration. cont.· n : ance of ventilation. The vitiation of air that is constant-
rO
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dealers. I artifiCial means. Contained in SCIENTIFIC AMEUICAN ---........ �--,-.... I SUPPLBMEXT, No. a�a. Pricel0 cents. To be had at 
j th1sofficeand from all newsdealers. VVDlr • .A.. �.A.�Ef..:rS. 

)'rovltlcu('c. H. 1. (PUrl. St.) Sixminui-es' walk West from station. 
Ol'iainal an.I Huly Builder nt the 

HARRIS-CORLISS ENCINE, 
With Harris' Pat. Improvements, from 10 to 1,000H. P 
Send for copy Engineer's and Steam User's 

Manual. By J.W.HIIl,M.E. PrlceSl.25. 
MENTION THIS PAPER. 

MTJNN &: CO., Solicitors ot Patents, .1 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa
olfic Building, near 7th Street, Wasbington, D. C.l 

INTERNATIONAL INSTITUTE FOR 

Liq��!t��R' gl]:!9,�P:!� YO�as. 

D,'e d g i ng Mnchlnery. 
Flour. 1.Jowdel�, Slate and 
Flint IUiU Mnchinery, Tur. 
bine Warer WheelM. 
YorkMfgOo.,York,Pa. U.S.A. 

SOURCES OF SA LTPETER-A PA-
per by C. G. W. Lock, indicating the chief localities of 
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Wci: a2101. Price 10 cents. To be had at this office and from 

all newsdealers. OPERA GLASSES ,>Heroscopes, Telescop", Spectacles, Barometers, 
Thcrmarneter..s,z,; Plwf.oflr.a'l!hic Out jUs for ..4mateurs. 

W.H.WA]',u'lSLEl' &: CO. succes80rs toR.&J. 
Bee k, Philadelphia. III us. Price List free to any address. 

REGENERATIVE GAS FURNACES.-
A new method of heating, by FrederiCk Siemens. Con .. 
tained in SCIENT]FICAMER1CAN SUPPLI!�MENT No. 472. 
Price !O cents. To be had at this office and from all 
newsdealers. 

CONCRETE AS A BUILDING MA-
teriaL A paper lly Thomas· Potter. caning attention to 
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building purposes. Contained in SCII':NTIl!'JC Al\lJ.�RIOA.'i 
SUPPU;MEN'l' No. 48'. Price 10 cents. To be h.d at 
this ofilce and from aU newsdealers. 

Only $3.00 a Yenr, incilldinj{ Postage. WeeklY 
�2 Numbers n Year. 

This widely circulnted and splendidly lllustrateji 
paper is publ1shed weekly. Every number contains six
teen pages of useful infOImation and a large number of ; original engravings-of new inventions and discoveries, 

I representing Engineering Works, Steam Machinery 
New InYentions, Novelties in Mechanics, ManufHctures, 
Chemistry, }<;lectricity Telegraphy, Photography, Archi
tecture, Agriculture� Horticulture, Natural History, etc. 

All Vlasses of !fenders find in the SCIENTIFIC 
AMERICAN a popular resume of the best SCientific in" 
formation of the day; 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. 

Te l·IDs of Subsm·lption.-One copy of the S(1lEN
TIFIC AMERICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollnrs by tbe pul1-
lishers; six months, $1.50 j three months, $1.00. 

Clubs.-Olle extrn copy of the SCIENT1FIC AMERI
CAN will be supplied gratisjoreveryclubojftvesub8cribers 
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-

'
I 
dress aJ1 letters and make all orders, drafts, etc., pay .. 
able to 

J:M:I:U'NN &; 00_. 
361 Broadway New York. 

or:E3[ :EJ 

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

'rmr. SCIENTIFIC AMERICAN. but is uniform therewith 
in ·size, every number containing sixteen large pages. 
THE SCII!:NTIFIC A�l EltiCAN RUPPT.l{l\H;1\:T js published Bibb's Celebrated Original weekly, and includes a very wide range of contents. It BALTIMORE presents the most recent papers by eminent writers in FIRE-PLACE HEATERS, all the principal departments of SCience and the 

To warm upper and lower rooms. 
The handsomest, most economical Useful Arts, embracing Biology. Gec1oe;y, Minera]ogy, 

Coal Stoves in the world. Natural History, Geography, A rchreology. Astronomy, 
F�';n�y ���a�d �al�r?o�, 

Chemistry, ElectriCity, Light. Heat, Mechanical Engi-
39 and 4-1 Light Street, neering. Steam and Railway Engineering, Mining, 

MARBLE�z
a
J���:��;U::�NTELS. Ship Building, Marine Engineering, Photography, 

I¥irSendjor Circulars. ,Technology, Manufacturing IndustrIes, Sanitary En-
. ..... ---�.�--, -----=- .. 

�- _____ 
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gineering, Agriculture. Horticnlture, Domestic Econo-

HEATING BUILDINGS BY STEAM _ my, Biography, Medicine,etc. A vast amount of fresh 
By J. H. Bartlett, M.lnst., M.E. A description of the: and valuable information pertaining to these and allied 
Holly �bs,te� of gen,erating .stflRm �t a central pOint. ! subjects is given, the whole profusely illustrated with 
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vices. With 3 engravings. Continued in 8dIFl:\TU'IC The most tmpGrlant Eno4.nee'M'flq Wm'ks, MechanIsms, 
AMEHICAN �rpPLElIE:\'T No. 4,",7. Price 10 cents. To and Manufactures at home and abroad are represented. be had at thIS Office and from all newsdealers. and described in tbe 8UPPLEMHNT. 

Price for the SOPPUDMENT for the United States and 
BAR R E L, If E G, Canada, $5.UO a year, or one copy.of the SCIENTIFIC AM

EHICAN and one copy of the SUl'PI,K!\-n:Xl', both maHed 
for one year for $7,00. A\ldress and remit by postal 
order. 'express money order, or. check, 

Hogshead, 
AND 

Stave Machinery. MUNN & Co .. 361 Brondway, N. Y., 
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