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fuside Page, each insertion =
Bac age each insertion ==«
About eight words to a ]'u'u‘
Engravings may head advertisements at the same rate .
ver tine, by measurement as the letter press. Adver-
ti s must be 7 d at publication qffice as early
as Th,ursday morning to appear in next issue.
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ROCK DRILLS, ),
COMPRESSORS,

FUSE, oW
BATTERIES, , J5%-
POWDER. %

Mill Stones and Corn Mills.

We meke lurr Millstones, Portable Mills, Smot Ma-
chines, Feckers, Mill Picks, Water Wheels, Pulleys, and
Getztl'mg, specially adupted to Flour Mills. #cnd for

ogue.

J. T. NOYE & SON, Buffalo, N. Y.

ESTERBROOK'S 3755

PENS.

l.eading Numbers : 048, 14, 180, 338, 161.
FOR SALE BY ALL STATIONERS. i
THE ESTERBROOK STEEL PEN COMPANY, |
‘Works, Camden, N. J. New York, i

VENUS THE EVENING STAR. AN|

mterestmg and valuable paper. By Camille Flamma
rion.  Containing a resumé, in pupuar form, of the
Latest hnowledge concerning tliz wonderful planet,
which i8 nearl; the same size as the earth and only
twenty- six mi ons of miles distant from us. Includin
anaccount of the phases of Venus, its remarkable bril-
liancy, periods when seen in the daytime, its density,
%)robable atmosphere, climate, physxcal features, deduc-
iong concerning life and inhabitants, ete., with one
iliustration. Contained in SCIENTIFIC AMERICAN SUD-
PLEMENT No. 1'7'7. Price 10 cents. To be had at this
office and of all newsdealers. The same number also
contains a valuable ]Tlu_at_,l‘ by Alfred M. Mayer, on the
Measurements of the Waves of Light, with a drawing
and description of the mode of using the Spectrometer.

Deoxidized Bronze (Patent), supe-
Tinr to Phogphor-Hronge or any alloy of Copper and
T madehy any other pocoss,  The best thing for

maching nnd enplne journils and any purpode rcquIr-
ing a tirat-clagy tronge Metal. Tougn, heed, hopoige-
nanty, and of splendid suti-Friction quulny Hnfora-

aneetoaome 0f Lie lurgest mackinists wnd steol works.
Electro-Bronzing nn Iryon, {New PPatent.) Tnde-
atructivle and unehanging by atmospheric action
Tae of these patentrights can he obtained oo favorsg |
abl torms, FHTLA, SN PLTING G, Phila., Pe, I

~Snafts, Pulleys, Hangers, Eic.

Fuli assortment in store for immediate delivery.

WM. SELLERS & CO.,
79 Liberty Street, New York.

HOSPHOR ~-BRONZE
' BEARINGS,

PIIMP-RODS,

;’7,,/“ By SPRING WIRE.

THE PHOSPHOR- BRONZE SMELTING CO.,Limited.
2038 Washmgton Ave., Philadelphia, N

P
m
|
<
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:
&

TIII‘ FOB3IL FORI‘%T‘% OF THE YEL-
LOWETONE NATIONAL PARK, By &. 1. Holmees, A
vor_‘,-int.emsﬂn% wned valughle pup{,r dvacnpuve af tha
remerkable *f Voleanie Tertiary @ fovmations of the
ahmc rigsion, 5,500 teet in thicknesa. Tmstrated by an
EnErATin of "Che north face of Amethyst mwoantain,
4 ft. hich. the river hed 6500 fr. higl. showing the

position of the multitudes of ancient forest tree trunks
of gigantic size turned into stone and nowstanding on !
the eliff 3, together with mahy other interesting geolosl-
ol pa.rhculurq Contained in SCIENTIFIC AMERTCAN

SUPPLEMENT, No. i, Pricclicents. 'To behadatthis,
oftice and of ll newadealers.

FOH UNIFERSAL LATHE DOGH IJIt. IJO(:*:; EI.‘(‘
gend for cu—cular ta C W LE GOUNT, & l\orwalk Ct.

PATENT

(OLD ROLLED
SHAFTING.

The fact that this sbafting has 76 per cent. greater
strength, a finer finish, and is truer to gauge, than anf' |
otherin userenders mundoubtedly the most economica.
‘We are also the sole manufacturers of the CELEBRATED !
CoLLINS’ PAT.COUPLING, and turnish Pulleys, Hangers,
ete., of the most approved styles. Price 1i8 malle on
appilcatmn to JONES & LAUGH

Street, 2d and 3d Avenues, P\ttsburgh Pa.
1908. Canal Street, Chicago,Ill.,and Milwaukee. Wia,
@ 3tocks of this shaftmim sbore and for gale by

U on,
Geo Place Ma,chmery Agency, 121 Cimmbers St N Y.

Leffel Water Wheels,

With recent improvements,

" Prices Greatly Reduced. |
8000 in successful operation.
PINE NEW PAMPELET FOR 2879, 4
Sent free to those interested-

James Leffel & Co,, .
Springfield, O. X
120 Liberty St., N, Y. City. g

WJOHNS

ASBESTOS

Liquid Paints, Roofing, Boiler Coverings

Steam Packing, Sheathings, Fire Proof Coatings,
Cements, &c. v Fox DEBCRIPTIVE PRIOE LisT.

B
| STILES & PAR

, 8550 a year for a full page; hulf
Eﬁ‘ghtly increased proportion.

Sy
H. W, JOHNS M'F'G CO. 87 MAIGEN LANE, N.Y.

Park Bemamms Sslenuﬁc EXl]ﬂI’l Umnﬂ

ARK ROW, NE

39 P ORK.
Purchaaes Machmes on Commis’n andFlts Up Factorles.

~ COLUMBIA BICYCLE.
100 miles in 7 hours.

Easy to Learn to Ride.
An ordinary rider can outstrip -
the best horse in a day’s run over
common roads. Send 3 cent. stamp
for price list and twenty-four page
catalogue.

THE POPE MFG. CO
89 Summer Street Boston, Mass

BATER ENGINE FOR SALE.

A second-hand 10-horse
power bailer. in good condition.
PHOTO- E\(xRA,"

“ 11 b 501(‘1 rhos,
urk Place, N. Y.
SPARE THE CROTON AND ‘SAYE Tli‘E CUNT.

Driven or Tube Wells

fumlshed to large consumers of Croton and Ridgewood
ater. WM.D, ANDREWS & BRO., 414Water St., N.Y.,
wbocontrol the patentforGreen’sAmerican DrivenWeli.

MACHINISTS' TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue.
&o.

Lathes, Planers, Drills
ane co.,

NEW HAVEN MANU FAC’I‘U
New liaven, Conn.

e FuHPING l'imﬂann FLL
s
ulHPLEEFﬂClEN ‘n GJJE = h

e
LY
f.‘ﬂu 1II Ui NE

150N me'NE
Wood- Workmg Machmery,

Such a8 Woodworth Planing, Tonguing, and Grooving -
Machines, Daniel’s Planers, Richardson’s Patent Im-
roved Tenon Machines, Mertising, Moulding, and
e-S3aw_Machines. Eastman’s Pat. Miter Machines, and
‘Wood-Working Machinery genpra]ly. Manufactured by
WI’l‘HERBY RUGG & RICHARDSON,

Sahsburﬁ Street, Worcester, Mass.

(Shop formerly occupied by R. BALL & CO.)

60 pcear

Cards—-20 Chromo, U Mot,to,ao Ocean Shells, Snow-
ﬂake etc Name on, 100 Clinton Bros Clmtonville.Ct.

Small Tools of all kinds; GEAR WHREELS, parts of .

LS, and materials of all kinds. talogues free.
GOODNOW & WIGHTMAN. 176 Wash’n 8t., Boston, Mass.

BCIEXTIFIC AMERIC: \\‘" QL'PPLT\'IIZXT

Any dedired back nuinber of the BUILNTIFIC AMERICAN
B PPLEMENT enn be hud at thig oifies for llcenis. Muy
#18g be had or ordered throweh bookseliera and Dowa-
duiivrg everywheore, MUNN & 000, Publivhers,

47 urk Haw, Now York.

wer englne, w1th 15-horse

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W B.FRANKLIN,V, Pres't. J. M, ALLEN, Pres't,
J. B. PIERCE, Nec'y.

HAG l*.RS'l‘U WN DRILL.

The mostreliable and success-
ful LAy DRILLY in Mae—can -
change quantitios of seed while
in motion—the STANDARD FER-
41LIZING DRILL of the Middle
States, strong, durable, and
gimple, with our GUM SPRING
HOE AND AT-

GRASS SEED

TACHMENT. Manufacturers of the CELEBRATED VIr-
'OR_DOUBLE HULLER CLOVER MACHINE, the Hest in -
W Manufactured bv HAG RETOWN AGRI.

M orld.
(_ LL"I‘L KAL IMPLLME\TT CO.. H.Elgarstuh.u. M.

MPORTANT FOR ALL OORPORAT]ONS AND
MANF'G CONCERNS.-Buerl’s Watch-
man’s Time Detector, capable of accurately con-
trolling the motion of a watcl':man or patrolman at the
different stations of his beat. Send for circular.
o K, P. 0. Box 979, Boston, Manss.
Beware of buyin infringing Detectors.

HAFTING, PULLEYS, HANGERS, etc.

Invested in Wall 8t. Stocks makes
Address BAXTER & CO., Bankers, 17 Wall St., N.Y.

A& F ]{Rmalt Send for Price List to
fort;unes every month. Books sent
¥ 9403 Printing Press

67-61 Lewis Street, New York.
$1 [] m $1 [] [] free explaining everythi
1z mr_&"]ﬂlar-vr;.nu

Holly's lmprnved Water Wurks

Iireet Purmaping len. Combines, with other advan-
tagea, over tlder syetems, the following: 1 Securea by
vHTiLhle prossure 2 morve relighle watcr sopply for afl

UTRIAES. 4. [es3 coat for construntiun. Tiean cogt |

or ma.'m‘h*nun{-{* 4, L.ena cost for daily %upp]y iy thi !
usi 0f Hollg's Tmproved Pumping Machivery., 5 Al--
forddthe et tire pmt{*t'h{m In the Wurld [N Largel
riduees insuranes riske and Iprt.mlum% Iliﬂpe’nﬁl-w
with fire eneiney, in whole or in part, # 'ReLI.ucl’s fire
depactment canenses. For ulformat.mn by duseriptiv
pRIDh e, ur otherwise, Lddresa th
VOLLY HARTFACTT RING 6O, Luckport, X. Y.

]!I[\I\l‘ 1]3!3[]1\]',11} I‘ n'rlm-f- I}uilt‘rs, Pum[h

Coeland Ore Jigs, Dust Rurmn% Applmnm‘m Tirawic

and udvice froeto guatomers eanesvills Tron Works
d. C. Huydoo & (o). Arldress HOWILL GEEEN,
upt., Jeanes vill e, Luzerne Co., Pa.

£:)

BOILER COVERINCS.

WITH THE ¢ AIR SPACE ” IMPROVEMENTS,
THE CHALMERS-SPENCE CO.; Foot E. 9th St., New York. Sole owners of the AirSpace Patents.

RUFFNER & DUNN, Patentees
%ild Sole Lf"a?“fgft(b]rersl of h_thgeEéce]sgl){ csteel Tube
eaners, Price er ine 1]
SCHUYLKI FALLS, PHILA., PA.

ILER
ER PR

RESSE
S CO., mdaletown, Conn.

Scientific American, Export Edition.

The Scientitic American, Export Edition, is a
arge and splu:ndid periodical, issued once a month,
forming a. complete and interasting monthly record af
all Progressin Scienaei: anil tha pful Arts throughout
the World. Esch aumbsercontiing sboutune hundred
- large quarto pages, profusely Illustrated. embracing:
. (1) Most of the plates and pages of the fourprecedm%
issues of THE SCIENTIFIC AMERICAN, with its splendi
engravings and valuable information. Every
number has from seventy-five to one hundred new en-
gravings, showing the most reeent improvements and
advances in Science and the Industrial Arts

(2.) Prices Current, Commercial, Trade, and Manu-

1 facturing ‘Announcements of Leading Houses. In con-
- nection with these Announcements many of the Princi-

{:ul Articles of American Manufacture are exhibited to
hi: eye of the reader by means of splendid engrava
3 the whole formi grmted Standard
Cn. uJo e, or Permanen the Latest and
Best American-made Goods, always under the eye of
the foreign puyer, consvantly lnﬂuencma his preferences
&n’ﬂ purchages.
'he Scientific American, Export Edition. has

an elegant]y
Directory, o

‘a lurpe guaranteed circulation in all the prin-
* cipal (:ltics and Commerclal Centers of the World.
‘It is regularly recewed and flled for public ex-
: amination by nearly a

8. Consuls. Go into
almost any American Consulate in any quarter of
the globe, and the objecta of greatest interest there to
be found are the numbers of THE S CIENTIFIC AMERI-
CAN. Foreign Merchants, Bu{e!‘s of Goods, and
others are always referred by the Consular Officials
to the pages of this Journal, as containing the most re-
cent_announcements Of the best reliable American
Goods and Manufactures. THE SCIENTIFIC AMERICAN
is also on file in the Principal Cafes, Club Rooms, and
Exchanges. Among the regular subscribers for THE

SCIENTIFIC AMERICAN, Export Edition, are leading .

Commercial Houses in forex%
tors of Works, Government
nent influential persons.

fficiala, and other promi-

egular files o

cities, Engineers, Direc- ' —

this :

gﬁ?r arsgmuso carried on all the principal lines of :

[PS, foreign and coastwise, leaving the port
of New York.
0 export publication sent from the United States
reaches 80 many readers as THE SCIENTIFIC AMERICAN,
Export Edition. It is by farthe most splendid, satisfuc-
tory, and superior Export Journal ever brought before
the puilie. Its pagesare so arranged as to permit the pub-
UHeution, at very low prices, ot liirge and handsomely
fayel ad vertiseaenin of Awmerican (Foods
Manufactures, wit n. rnvmgs, whic
are ulwnys attractive to far (nené)nr( hasers,
THE SCIENTIFIC AMERICAN, Expert Edition, s.]ready
enjoys the advertising tronage of many of the
Great Manufacturing Esta llshments of thls Count iY,.
who find it to be an UNRIVAL MEDIU
CURING NEW ORDERS AND EXTENDING 'I‘RADE
If you wish to lincirease your buwsincms, tIya
handsome advertisement for oné ¥ear. cout.muouah in
THE SCIENTIFIC AMFRICAN, EXTOM Hditisn. Hitom,
Eﬁlt $300 5 quarter

year]y rates in
Published about the 20th of each month.
Singlenumbersof THESCIENTIFIC AMERICAN, Export
Edition, 50 cents = To be had at this office and at ailthe
news stores. Subscriptions, Five Dollars a year; sent,
post aid, to all parts of the world.

MUNN & CO., PUBLISHERS,
- 31 PARK ROW, NEW YORK,

$175; one-eighth page, $100.

\ TOOIMYOFRTTT S'[ REACH PLANERS g1, Pluni‘]"i
and Matchers, $iul & . I LLS‘, 78 Chambers
‘-lnmet. \ ew ¥ or k.

lCE AT $l.00 PER TON. .
The PICTET ARTIFICIAL ICE CO,
Room 51, Coal and Iron Exch&nze. P.0.Box 3083 N.Y.

I LLOYD HMAIGH,

\Tauu.{‘d(.turer ut

of every Adescripiian, .fu. 'H'.dilrfmd smd M
Llevalurs, Lerricks, Lopo "I‘m.umu.\.-,, I'THILST
Power, ete. No, 8. ohn S, N, Beond for price vst,
Plfme iand l,stl‘ﬂur.es iu.rutah{’_l fur Busncnygion Bridged.

'THE DRIVEN WELL,

Town and County ﬂmvileges for making Driven
Wells and selling Licenses under the established

merican Driven Well Patent, leased by the year
to res onsihle parties, by

WM. D. ANDREWS & BRO.,
NEW YORK.

HE SHJN‘J:R fud ¥ EMGIRES =
TIOHAR S

A PorTaple&=Th0 . eRs & GovenNoRs
FinstCLass REconomMIcAL  SKINNER & WoOD. ERIE. PA.
= SEE LLLRSIRATEO ADNERTISEMENT =

OGARDUQ' PATENT UNIVERQAL ECCEN-
TRIC MILLS8—For grinding Bones, Ores, Sand, Old

Crucibles, Fire Clay, (uanos, Oil Cake, 'F’eed, Corn,
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots
Spices Coﬂ’ee, Cocoanut, Flaxsee Asbestos, chu..

ole., ‘and whatever cannof be grouné bﬂ other mills.
Also for Paints, Printers’ Inks, Paste ]acklrg etc.-
JOHN W. THOMSON, successor to JAM GAR:

DUS. corner of White and Flm Sts., New York.

The George Place Machinery Agency

Machinery of Every Descrivtion,
121 Chambers and 103 Reade Streets, New York.

'ﬂ- BRADFORD MILL CO.
Successors to Jas. Bradford & Co.,
MANUFACTURERS OF

i Q} French Buhr Millstones,

g % Portable Corn & Flour Mills,

: 4 Smut Machines, etc.

; b% Also, dealen in_Bolting Cloths and
al Mill Furnishings.

; Ofﬁce & Pactory, 158 W.2d St
CrNCINNATI, 0.

g 'S Pres. W. R.Dunlap, See. *
e 1’111(,E LISTS SENT ON APPLICATION.

PERFECT

NEWSPAPER FILE

[
The Eoch Patent. File, for peeserving TLEW SR DTS,
HEINew, Shd p&IL]Jhl[’t.S hay hoen recintly improved
ol price reducad, Sty bersto the 1
FRICAN 3nd BCTENTIFID SUprI
Irar[llled for the low price of $LA0 by muil, or $1.25 1t the
¢r 0f this paper.  ileavy hoard ellgs; Snscription
“‘-‘(‘IFJ\IIH( AMRERICAXN,” in gilt. \E-Leusur} tur
cvory une who wishes to preserve the paper,

U MUNN & Co,

Publishers SCIENTIFIC AMERICAN;

Iedn he

© 1879 SCIENTIFIC AMERICAN, INC

| theoretical test of compressors ;

THE TANITE CO,
STROUDSBURG, PA.

EMERY WHEELS AND CRINDERS.
LONDON—4 £t Andrews St,, HolbornViaduct, E.C
Ll" BRI N The ’I‘emple, Dale St.

ROCK DRII.LING MACHINES
AIR COMPRESSORS

BurceicnRockDrit Co.
SEND FOR PAMPHLET. . FITCHBURG MASS.

COMPRESSED AIR MOTORS. BY GEN.
H. Haupt, C.E, Bein, Re ort to the Pneumatic Tram-
way Engine Co., ef ork, concerning the use of
Compressed Air dsa Motor for pro{ellmg Street Railway
Cars. Exhibiting the feasibility of the system and the
Practical Success obtained as evinced by trials of the
Pneumatic Cars and Compressors on the Second Avenue
Railway, New Yerk City. With a general description of
the Air (l‘ompressors. the percentages of Power Realized
out of the Power Consumed in pressine the air; the ex-
tent of the air compression and how used in con-
nection with heat in the car; the eost per mile; the
distance trayveled by the Pneumutlc Motor; increase of

-

MANUFACTURED BY

. gower by using the cylinders as air pumps; heat and cold

Yy compression and expansion; what grades the Pneu-
matic Motor can overcome and what load it can carry;
capacity of the Second
Avenue cempressors; effects o usm%)a compression of
fifty atmospheres; advantages and jections to use of
pneumatic motors moral and sanitary influences; esti-
mate of the cost oe({mwer by the use of the pneumatic
system as compared with horses; cost of operutmg the
pneumatic motors on the Second Avenue railway ; tables
showing the quantities of air consumed on eac trip ot
the car, the reductions of pressure,'etc., with many other
interesting and valuable parm(,u]ars, theoretical and
practical. Contamed in SCTENTIFIC. AMERICAN SUp-
PLEMENT Nos. 6, 177, and 182. Price 10 cents.
To te had at thxs office and of newsdealers in all parts
of the country,

E

OWER

J: HAND P

~FREIGHT & PASSENGER v~
SHAFTING PULLEYS & HANGERS
74 | b5, GRAVES QOGN ROCKESTER MY

WANTED

G E N T IN EVERY COUNTY.

RELIABLE, l'NTELLIGF‘NT BUSINESS MEN
can clear $1,000 to $3,000 dyearly in the NEW
AGENCY. ntlrel new an deslmble—pleasant
and permanent. Can ed on in connection
with a store, shop, or m111 or by any good agent.
Suitable for every county in the United States.

), B. CHAPMAN,

70 WEST STREET, MADISON, IND.

Lathes, Planers, Shapers

Drills, Bolt and Gear Cutters, Milling Machines. Speclal
Machinery. E.GOULS® & EBERHARDT, Newark, N. J.

CAVEA'TS, COPYRIGHTS, TRADE
MARKS, EXC.

Messrs. Munn & Co., in connection with the publica-
tion of the SCIENTIFIC AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventors.

In this line of business they have had OVER THIRTY
YEARS' EXPERIENCE, and now have unequaled facilities
for the preparation of Patent Drawings, Specifieations,
and the Prosecution of Applications for Patents in the
United States, Canadn, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labe!s,
Reissues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and promptness, on Very moderate
terms.

We send free of charge, on application, a pamphlet
containing further information about Patents and how
to procure them; directions concerning ‘Irade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejected Cases, Hints on
the ale of Patents, etc.

Foreign Patents.—We also ecnd, fres of charge, a
Synopsis of Foreign latent Laws, showing the cost and
method of securing patents in all the prineipal coun-
tries of theworld. American inventors should bear in
mind that, as a general rule, any inventicn that is valu-
able to the patentee in this country is worth equally as
much in England and some other foreign countries.
Five patents—embracing Canadian, English, German,
French, and Belgian—will sccure to an inventor the ex-
clusive monopoly to his discovery among about oNE
HUNDRED AND FIFTY MILLIONS of the most intelligent
people in the worid. The facilities of business and
steam communication are such that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent is
$75; German, $100; French, $100; Belgian, $100; Cana-
dian, $50.

Copies of Patents.—Persons desiring any patent
issued from 1836 to November 26, 18t7, can be supplied
with official copies at reasonable cost, the price de-
pending upon the extent of drawings and length of
specifications.

Any patent issued since November 27, 1867, at which
time the Patent Office commenced printing the draw-
ings and specifications, may be had by remitting to
this office $1.

A copy of the claims of any patent issued since 1836
will be furnished for $1.

‘When ordering copies, please to remit for the same
ag above, and state name of patentee, title of inven-
tion, and date of patent,

A pamphlet, containing full directions for obtaining
United States patents sent free. A handsomely bound
Reference Book, gilt edges, contains 140 pages and
many engravings and tables important to every pat-
entee and mechanie, and.is auseful hand book of refer-
ence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, New York.
BRANCH OFFICE—Corner of F ank Tth Streets,
Waakingtoni, D, L
VHE #‘ 8cientific American * is ’mtcu. with CHAS.

ENEU JOHNSON & CO.’'8 INK. Tenth and Lom-
bard Sts., Philadelphia, and 50 Gtold St., New York.
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