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Inside l’mze, erwh inser uou «==?5ceutn aline.
Back Page, each jusertion = -« $1,00 a liue.
(About eight words to a line. )
Engravings may lead advertisements at the same rate
fer line, by measurement, as the letter press. Adver-
isements must be received at publication office as early
as leursday mornmg to appear in next issue.

s CAR & MOEN
CRESCRETION .
EI.*'Eﬁ STEEI.SPRINBu. ENTORK, CITY
"ENGINE WANTED ' 1.
BOX 2149, N. Yo P. Oc

m

STEEL WIRE O

234 w, 29.5T.

BAXTE

NEW PATENT LAW

Spain, Cuba, Portn Rico, etc.

By the terms of the New Patent Law of Spain, which
has just gone into operation, the citizens of the United
Statesmay obtain Spanish Patents on very favorable
conditions.

The Spanish Patent covers SPAIN, and all the Spanish
Colonies, including CUBA, Puerto Rico, etc. Total cost

of obtaining the Patent, $100. Duration of the Patent, |

20 years.

In order to facilitate the transaction of our business

in obtaining Spanish Patents, we have established a
special agency at No. 4 Soldado, Madrid.

Further particulars, with Synopsis of Foreigr Patents,
Costs, etc.. furnished gratis.

MUNN & CO.,
Solicitors of American and Foreign Pateuts,
Proprietors of the SCIENTIFIC AMERICAN,

37 PARK RO\V, I\E‘V lORK.

UPRIGHT DRILLS

SEND FOR

Mill Stones and Comn Mills.

W e make Burr Millstones, Portable Mills, Smut Mae

chines, I’ackers, Mill Picks, ‘vater Wheels, Pulleys and | ¢

Gearing,

specmlly adapted to Flour Milis.
catalegue.

J. T. NOYE & SON,

Send for
Buffalo, N. Y,

An ansortment of

WOOD-WORKING MACHINERY |

maae by Richards, Landon & Kelley (d1ssolved); also
number of first-class MACHINE TOOLS (nenrly ﬂS
good as new) of Philadelphia construction, on hand "and |

for sale. For list or inspection of machines and esn_ | variable pressure a more reliable water supply for a

GIRGULAR B

H. BICKF'ORD 5’5/70/17}70/@

— —

THE S.l‘Al\ mmn AND ONLY BhLIABLh PORT ABLE Room\"&

i

For steep and flat roofs in all climates. In rolls ready for use. Easily applied by any one.

Ashestos Liquid Paints, Coatings, Cements, Boiler Coverings, &c.

Bend fur Bamaples, Waseated Cobaloges, Pyice-liste, ofe,

For showing heat of SHEPARD’S CELEBRATED
rometexr's. ovens Hot Blast P
[101K‘r‘1ue~ superheated ‘:T.t_u*u‘tebrillanl.lf]" &:'m tpes “'- $30 S(‘l‘eW [lu"al"q FUUL Lﬂ[he.

HENRY . BULKLEY, Sole Manufacturer,

149 Bmldwa!. N, Y.

PORTLAND CEMENT

ROMAN & KEENE'S. Fer Walks, Cisterns. Founda-

tions, Stables,Cellars,Bridges,Reservoirs, Breweries, etc.
Remit 2 cents postage stamps for Practical Treatise on

Cements. S.L.MERCHANT & Co., 53 Broadway, N. Y.

Foot and Power Lathes, Drill Presses,
Scroll, Circular and Band Saws, Saw
Attmhmenta. Chucks, Mandrills, Twist
Drills, Dogs, Calipers, etc. Send for
catalogue of

artisans.
H. L. SHEPARD & CO
SS90 & 92 Elm =
Cinvinns

MACHINISTS’ TooLs.

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue.

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFA(‘ JIURING CO.,
New Haven, Conn,

Steam Engines, Boilers
AND CIRCULAR SAW MILLS.

Bpecial inducemeunts on Boilers to
Engioe Builders. Allsizesfrom 10
%60 H. P.carriedinstock.
Prompt shipments & specialty.
8end for catalogue.

'.,,,( Erie City Iron Works, |

ERIE,PA.,and :
46 Courtlandt St,N. Y. H

ILA CHARCOAL IRONESteel CaStlngS

Boiler Tubes, Steam Pipe, Light and Hmv? Forgings,
Engines, BOllers. Cotton Presses, Rolling 31l and Blast
Furnace Work
. READING IRON. WORKS
261 South Fourth st., I'lnln.

ICE AT $l.00 PER TON.

| From % to 10,000 1bs. weight, true to pattern,sound and

: soliq, of unequaled strength, toughness and durability.

! An invaluable substitute for forgings or cast-iron re-

1 guiring three-fold strength. Send for circular & price list.
‘i ksUE STEEL CAsu\Gs Co Evellna St., Plnla Pa.

The PICTET ARTIFICIAL ICE CO,,| | msnnsmucﬂmsmm&mmms“ ORg T B
Room 51, Conl and Tron Bxehancé, P.O. Box 00, N. Y. Fémunwo& Rmmmwﬁ Al EONTS

J. LLOYD llAl(.ll, )OGARDUS TATiINT UNTVERSAI ECCEN-
Manufecturer of TRIC MILLS—For grmdmg Bones. Oreg, Sand, Old

- Crucibles, Fire Clay, Guancs, Oil Cake, Feed, C‘om

Cern and_Cob, Tobacco, Snff, Sugar Salts, Roozs,

Spices, Coffee, Cocoanut, Flaxsee Asbestos Mica,

etc., and whatever cannot be ground by other mills, |
Also for I'aints, Printers’ Inks, Paste Blacki (g; etc.
JOHN W. THOMS®XN, successor to JAMES BOGAR-
DUS, corner of White and Elm Sts., New York.

FRIEDMANN'S PATENT

nf (~very ﬂmor’i[ation. for ltmlmml nm‘l \Ilmmz U'ic
Elevatora, Dereicks, Hope reeowwys, Transtmission u)‘}

Trower, eto. No, sldohn 5t 9. ¥, Hend fur price list.

~Holly's Improved Water Works.

Dlrect Pumqlng Plan. Combines, with other advan-
tages, over older systems, the following: 1. Secures b

Are the Most Reliable and Economical

BOILER FEEDERS
i And Water Conveyors

IN EXISTENCE.

mates, a t th Tk urposes. 2. Less cost for construction. 3. Less cost
2d aﬁdpg\;ogd b%sw:oPﬂl?xf«ﬂ?pﬂhﬁl‘Rr}gg\;}acmrers of \%’)r maintenance. 4. lLess cost for daily supply g’ MANUFACTURED EXCLUSIVELY B
\tauddrd Gauges and other Implemems use of Holly's Improved Pumping Mnchlnery Af N A H A N ]] Y
Ifords the bestﬂrc prntectlon in the world. 6. Largely ]
reduces insurance risks and premiums. 7. Dispenses

Manufacmrers Read TIllS' Reaﬂ Tlns
Adjustable Safety Stilts.

A NOVELTY FOR THE BOYS.
A Great Chance to Make Mouney.

To Manufacturers and Parties wishing to manu-
facture I will sell State Rights cheap. Address

CHAS. S. SHUTE, Springficeld, Dlnss.
Send Stamp for Hlustrated Circular.
. tnon of adver-

TO ADVERTISERS] i

ements in the niow.paps.

Domimion of Canada. T furmsh advedlsera with
reliable information concerning newspapers and their
rates, and thus enable the most, inexperienced to select

intelligently the mediums best adapted to any particu-
ar purpose, WE ISSUE SEMI-ANNUAL EDITIONS OF

AYER & SON’S MANUAL
FOR ADVERTISERS. 164 8vo. pp. Gives the
names, circulatien, and advertising rates of several
thousand newspapers in the United States and Canada,
and contains more information of value to an advertiser
than can be found in any other publication. All lists
carefully revised in each edition,and where prachcuble
prices reduced. The special offers are numerous and
nnusually advantageouvs. It will pay you to examine
it before spending any money in newspaper advertising.
‘I he last edmon will bo sent postpaid to anyaddressau
receipt of 25 cents by N, W. AYER & SON,
ADVERTISING AGENTS, Times Building, Philadelphia.

We till orders
for the inser.

} KINSDN -]
UdUSTﬁELE BIAMOND ‘I’DOL

ﬁ'."--

and $haped Itamand Carbon Points, indispensahie for

Trulng Wmery Wheels, {,n.m-u-le-s, Hurdened Steel

wrd PRper Cnlendar Rollers, Drilliog, Planing, \‘Inul.{lm};
Al FawWing Ftooe. J. THCKTNSUN, v Nasslll ~t., 3.

The publication of the Scientific American Supplement
was begun January 1st, 1876. Any desired back number
SCIEN anc A\IERICAN Office, New Yerk, and by news-
dealersthroughout the world, Two volumes are
for 8ix months, viz.: Junuary—June; July—December.

PRICES OF VOLUMES.
=
Volumes . i iy
Handsomely Bouudin Stiff Covers. each Volume..

Remember any separate number of the Scientific
A merican Supplement can be had for 10 cents; any vol- -
papers that have from time to time been pubhshed in-
cluding all theoriginal articles by Alfred M. Maycr on
structions in Mechanical Drawing, by Prof. MacCord;
the History and 1llustrations of the Centennial Exhibi-
together with important scientific papers by the most
eminent writ ersin all parts of the world. The yearly
2,000 engravings.

The Scieutific American Supplement
THE SUPPLEMENT is issued weekly; every number
contains B octavo pages, with handsome cover, uniform
Hon far Supplement, §3.00 o {{*ar poatags
scribers. Single COples 10 cen: Fuld by a/

Back Volumes and Back Numbers.
can be supplied.” Price 10 cents each. Sold at the
lished annually, each of which embraces the numbers .
Stitched in Paper, Covers, %ach Volume..

.30 |

two Vols. together .00

ume for #2. The entirc scries contains alithc valuable
the Minute Measurements «f Science; the cngma.l in-
tion at Philadelphin, 1876; ditto Paris Exhibition, 1878;
numbers of the Supplement are illustrated withabout
is_a distinct paper from the SCTENTIFIC AMERICAN.

I1 Bize with SCIENTIFIC AMERICAN. Terms of Subscry
throughout the country.

Combined Rates.—The SCIENTIFIC AMERICAN and .

SUPPLEMENT will be sent for one year, postage free, on
receipt of seven dollars. Both papers to one address or
different addresses, as desired.
Theeafest way to remit 18 by draft, postal order,or
registered letter.
Address MUNN & CO., 87 Park Row, N. Y.

ub- ;

id, to sub-
newsdealers .

with fire engines, in whole or {n part. 8. Reduces fire ; NEW YORK
department expenses. kor mformntlon by descriptive
pamg}]l or otherwige,address the

LLY MANUFACT URING €O., Lockport, N. Y. Seud for Lamlm.rue.

BOILER COVERINCS.

SAVE 10 TO 20 PER CENT.
THE CHALMERS SPENCE 0., Foat Kust 9th &t., Nrw York.

BURR ~ MILLS.

WESTON OYNAMO-ELECTRIC MAI‘.IIINE C0

Machines for Electro-plunn Electrotyping, Electric |
For the best Vertical and Horizon- | Lxght etc., in nd ition to testimonials in oar datalogu(.
tal ¥rench Burr Grinding Mills, ! o Jan. 1 beg to refer to the following houses:

-} Portable Flouring Mills, and Mill |
Machinery, address the Manufac- :
turer und Patentee.

C. C. PHILLIPS,

4048 Girard Avenue,
PHILADELPHIA, " CRUCIBLE Cii.; MUMFORD & HANSON; FAGAN & B0N,
——— ' %nd oveer{({It {]th"iﬁ‘ 'F];ltﬂttu f}?r hNucz%pL BILVER,
1ONZE, Plating. etc. e two highest CENTENNIAL
! f}ng-églqu (e)l%e ;In §OIX£ of ﬁﬂgpﬁ?g&g?g%gg AWAR ne;t atnd th% CENTENNIAL GOL% MiDAL of Ameri-
sur‘mcep Iie average Risks and Expectancy of Life of | canInstitute. “Prices {rom $1:25 to $500.

the Temperate and of the Intemperate. Physiological CDNDfT, HANSON & VAN WINKL E

ucté(m -th é:oholl ‘ts‘tlm\%zinnhg tlhoe I\de!'V(il‘ls ?gs'fm Re-
; tarding the Circulat io: oholOxidized in the System o h h _- .
n n 1 Sole Agents NEWARK.NY, °

'Insomma, Congestion of the Iungs, Deterioration of
BOSTON ELASTIC FABRIC I}I].,

. Structure, Calculus, and Liver Difseases as results of
MANUFACTURERS OF

\IERIDFNBRITA\\IACO RUSSELL & ERWIN M'F’G Co.:
REED & BARTON, HALL, ELTON & CO.; RICHARDSO\,
1 Box~tox & Co.; W 11. JACKSON & C 20.; STANLEY
Wmms ROGERS CUTLERY C0.; CHAS. ROGERS BROS
hDWAnn MILLER CO; Muu-nLL VANCE & CO.; NOR-
WALK LOCcK Co.; HAYDE\ GERE_& CO.; DOMESTIC
l SEWING MACHIN 1«

" Liquor. Extended Medical Testimony. Contained in
SCIENTIFI¢ AMERICAN SUPPLEMENT, No. 123. Price
10 cents. To be had at this office and of all newsdealers.

~ CAMERON
Stea.m Pumps

For Mines, Blast Furnaces, Rolling
Mills, Oil Refineries, Boiler

Feeders, &c.
Fer Illustrated Catalogue and Reduced I’nw List send to
Works, Foot Lnu 23d St., New York.

INDIA RUBBER BELTING (Patent. Stretched).

CONNTOTING,  HYDRANT, ENGINE, TANK,
BLTCTION and ~THRAM JTOSKE,

{OTTON AND LINEY HOSE (Rubber Lined).

INDIA RUBBER STEAM PACKING.

INDIA RUBBER VALVFS for Cold or Hot Water.

GASKETS, RINGS. &c., including all kinds of
Rubber Goods for Mechamcal and Manufacturing uses.
slOur goods are warranted in all cases.

CHA.\. McBURNEY & CO., Agents,
175 Devonshire St., Boston,
1022 Chambers St., New York,

PATENT

OLD ROLLED

Heie

! Small Tools of all kinds: GEAR WHEELS parts of |
{ MODELS, and materials of all kinds. Castings of Small
. Lathes, Enginus, Slide Rests, etc Catalogues free.

i GOODNOW & WIGHTMAN, 176 Wash'n St. , Boston, Mass.

Wonﬂwarﬂ Steam Pmnus anﬂ Pll‘ﬂ Engines. :

G. M. WOODWARD,
76 and 78 Centr ¢ Street, New York.
Send for catalogue and price list.

SHAFTING.

I The fact that this shafting has 75 per cent. greater
, strength, a finer finish, and is truer to gauge, than an
otherin use renders it undoubtedly the most econolnic
| We are also the sole manufacturers of the CELKBRATE! D!

1 CoLLINS’ PAT.COUPLIN G, and turnish Pulleys, Hangers,
| etc., of the most approved stgles Price list mailed on

| npuhcac ou to & LAUGHLINS,
y Street 2d and 3d_Avenues, Pittsburgh Pa.

190 S. Cun.ll Street, Chicago, Ill., and Milwaukie. Wis

‘ F :ntocllks o{thrs shaftin m store and for sale by

E R, DANA Boston, Mass.
GEO.PLACE & CO., Rt Chambers St N Y

LANSDELLS PATENT STEAM qru:ﬂtw
&NSD[IL % < i'
g% s ot

O b
S (3?5
WEI.E'I.:-JS STEEL TUB“‘IG
Jown 8. Leng . 4 FLercuer SroNew Yoaw,

PERFFCT

NEWSPAPER FILE

POINTS OF A GOOD HORSE. BEING

Guidance of Judges of Horses.
lence. Size, Color, Symmetry of Body, Head and Neck,
Eye and Ear, Feet and Limbs. fully described. Speed at
'the Trot, and in Walklng Style and Action, etc., with
the percentage allowed for each quality. The Standard
Size and -peed for Matched Carriage Horses, Gents’
Driving Horses, Family Horses, Park or Pheton Horses,
etc. An excellent Guide in selecting animais. Con-
mlned in SCIENTIFIC AMERICAN SUPPLEMENT NO,
103, price 10 cents. To be bad atthis office and of all
| newsacalers.

n agazines, and pamg
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN R2UPPLEMENT cian be
mépplled for the low price of 2150 by mail, or §1.25 at the

ce of this paper. Heavy doard «ue: s inscription
¢ SCIENTIFIC AMERICAN,” in gilt. Necessary for
ever one who wishes to preserve the paper.

Address
: MUNN & Co.,

Publishers SCTENTIFIC AMERICAN.

© 1878 SCIENTIFIC AMERICAN, INC.

{H. W.JOHNS M’F’'G- CO.,87 Maiden Lane, New York.

outtits for amateurs or '

INJECTORS and EJECTORS

uAlso Patent Oilers and Lubricators. '

CO ; EBERHARD FABER; Jos. DIXON

'INDIA RUBBER GOODS.

the Report of the-Committee appointed by the New .
Enzlang Agricultural Society tor foclde upoyn Rules for | The Koch Patent Flle. for tt}:'reﬂerving newspapers,
The Points of Excel- lets, has been recently improved

THE TANITE CO.,
STROUDSBURG, PA.

[EMERY WHEELS AND CRINDERS.
GEO. PLACE 121 Chnmbers St.. New York Ageut.

J ROCK DRILLING MACHINES
N AR COMPRESSORS.

'UREDBY B e 1eicuRockDrie Co.
FITCHBUHG MASS

SEND FGR PAMPHLET.

BSTABLISHED 1844,

JOSEPH C. TODD,

EXGINEER and MACHINIST. Flax, Hemp, Jute, ROpe.
Oakum and Bagging Machinery, Steam Engines, Boilers,
etc I also manutacture Baxters New Portable Engine
of 1877. Can be seen in operation at my store. A one
horse-pewer,)portable engine. cemplete, $125; two horse-
ower, $225; two and a half horse-power, $220; three
orse-pewer, $275. Maaufactured exclusively by

' J. C. TODD,
i 10 Barcluy St., New York, or Patersnn N

“The 1876 Injector.”

Slmple Durable, and Reliable. Requires no special
valves, Send for illustrated circular.
WA, sLLLLR\ & CO., l’lnln.

SNYDER'’S

tLittle Ciant”’
STEAM ENGINE.

For Farmers, Machinists,
Printers, : nd all requiring
Light Power.

Sizes from One to Six H. P.
Prices tor Engine nnd Boiler
complete, from $158 to $#450.
We make the St'ronqexr Boiler
and the Best Engine_in the
country. Call at our Factory
and examine, or send for free
Illustrated and Descriptive
Catalogue.

SNYDER BROS.,
94 Fultoun St., New York.

MARYLAND INSTITUTE

For the Promotion of the Mechanic Arts.

After a lapse of three years, the 28th Exhibition will
be held this ¥all, commencing October 2d. and continu-
ing five weeks. Exhibits of operating machinery, new
' inventions, manutactures and productions of the useful
arts are solicited. Gold, Silver. and Bronze Medals and
t Diplomas will be awarded for exhibits of superior merit

} For full information, a 1{“\ T II\QTITUTE
3y

|
!
I
I
I

MARYL

i Bnlnmore, 1\[(1.
\ TOONWORTH QLRFALF PLA NIIHE, $125. Planer%
and Matehoers, #4560, 4. £, HILL%, 78 Chambers
Street. New York.

¢

CAV

EATS, COPYRIGHTS, TRADE
MARKS, ETC.

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

In this line of busineas they have had OVER THIRTY
rnmw' EXPERIENCE, and now have wunequaled fucilities
{ for the preparation of Patent Drawings. Specifications,
nnd the Prosecution of Applications for Patents in the

| United Smtes Canada, and Foreign Countries. Messrs.
I Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, 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 moderate
terms.

‘We send free of charge, on application, a pamphlet
containing further information about Patents ::nd how
to procure them; directions concerning Trade Marks,
Copyrights, Designs, Patents, Appeals, Reissues. In-

, fringements, Assignments, Rejected Cascs. Ilints on
the Salc of Patents, etc.

Foreign Patents.—We also gend, free of charge, a
Synopsis of Foreign Patent Laws. showing the cost and

_ ‘method of securing patentsin al the principal conn-
trles of thcworld. American inventors should bear in
| mind that, as a general rule, any invention that is valu-
able to the patentee in this country isworth equally as
much in England and some other foreign countries.
' Five patents—embracing Canadian, Engliah, German,
French, and Belgian—will secure to an inventor the cx-
clusive monopoly to his discovery among about onk
| HUNDRED AND FIFTY MILLIONs of the most intelligent
| people in the world. The facilities of business and
steam communication are such that patents can be ob-
i tained abroad by our citizens almost as easily as at
;home. The expense to apply for an English patent is
£%5; German, $100; French, $100; Belgian, $100; Cana-
dian. $30.
i Copics of Patents.—Tersons desiring any patent
issued from 1836 to November 3. 1367, can be supplied
with official copies at reasonable cost, the price de-
pendingupon 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 copyof the claims of any patent issuedsince ]836
will be furnished for $1.

Whenordering copies, please to remit for the same
asabove, 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

i Reference Book, gilt edges, contains 140 pages and

'ma_ny engravings and tables important to every pat-
entee and mechanic, and is a useful haud book of refer-
ence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO.,

Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y.

BRANCH OFFICE——Corner of' F and Tth Streets,
lnahznoton .

HE o« Sclentlﬂ(' American” is printed with CHAS,
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard Sts., Philadelphia, and 69 Gold St., New York.
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