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Svertisements,

;1.1§lde Paze, each msennon .- %5 cents
Back Page, each insertion ===
fAbout eight words to a line. )

E’ngmvmgs may head advertisements at the same rate
per line, by IEGRUTENENL, A3 the letter press. Adver-
must be ¥ at publication office as early '

as Thursday morning to appear in next issue.

11_1 line,

$10O0. |

‘We will pa; Iy one hundred dollars for a Drawing of the
‘best Horse Power Machine, with the right to patent the :
:same if it has any patentable features. It must be com-
‘pact, durable, cheaply built, and better than any now in
wuse. All drawings will be returned except the one pald
'»for MILLERS EALLS CO., 74 Chambers St.,N. Y

ERVINQ -

ALV SAFEESCALE €O

| 265 BROADWAY. N Y |

AIGENI‘S WANTED FOR AN EW WORK—THE coM-
‘hethe Bsiness Register. Great inducements to intelli-
gedtxmﬂn H. W PAMPHILON, Publ'’r, 30Bond St., N.Y.

AGENCY FOR EXPORT. THE UNDER.

signed, npw retired from business after a thirty-years’
experienee in the cxprt tTRdato Hoath Awerlos, West
Indies, Cuba and Humpe, wihes to devots hia time
exclus\vely to the agency it som2 respectable manufac-
turing concern, in order to push its interests in the ex-
part trade to foreign countries. A 1references.
TNNHH, 134 East #1ih Street, New Yo k.

HIS OWN

sumers.

| PRESSES.

. For Illustrated Catalogue and Reduced Price Listsend to

OHJVS,

IIIQTJ'ID PAII\T'I.‘S-

The finest and most durable paints in the world for structural purposes.

Send for Samples and References.

ASBESTOS ROOFING,

" with white fire-proof coattng, for steep or flat roofs, the only reliable substitute for tin.

Bmler Coverings, Steam Packing, Sheathing Felis, Roof Paints, Fire-Proof Paints, Coatings,

Cements,

All these materials are prepared ready for use, and can be easily appl ed b
. tﬁ of Our goods to be gsecond to none in the world. ’ From15 to 25 per cent. oty customary out.

etc, sent free. Liberal inducements to dealers and large con-

Samples, Tllustrated Pamphlets, Price-List:

Send for Samples and Reduced PriceList.

etc.
any one. We Fuamutee the quali-

8 can be saved by

H. W, JOHNS M'F'é CO,, 87 Maiden Lane, New York,

DROP HAMMERS AND DIES, FOR :

workmeMetals &c

The STILES & I”ARKER PRESS CO.,
Middletown, Conn.

WO00D-WORKING MAC HINRY,

Newandim roved,for special work

ines, Turning Lathes,
Saw Arbor! Saw Benches, Seroll
Saws, Panel Ralsers, and other Wood
Tools. We build the only patented
Panel Raiser, with vertical spindles,
all others bemg infringements on
gur patents of July 11 and October

WALKER BROS.,

T3 and F5 FLauwrel St Philo.

CAMERON
Stea.m Pumps

. For Mines, Blast Furnaces, Rolling
Mills, Oil Refineries, Boiler
Feeders, &e.

'PUNCHING

' Works, Foot East 23d St., New York.

PRINTER!

& Lo,
Mermrn. Conn ‘

Mill Stones and Corn Mills.

We make Burr ¥illstones, Portable Mills, Smut Ma-
o4, Packers, Mill I%eks, Water Wheels, Puileys, a,nd
riog, specibly adapted to Flour Mills, dend for

cEthlogue
J. T. NOYB & SON, Buffale, N. Y.

gEY THE EIGELOW ENGINE 3 TO
orse-power ; cheapest good engine made; also yacht
engmes boats end for circul.

B. H. Q00DWIN & CO., lés%iver St., Boston. ‘

MANUFAG’!’URE OF BESSEMER STEEL
:and Steel Rails as pursued at the works of Messrs.
.Brown, Bayley & Dixon, Shefleld. By C.B. HOLLAND.
A valuable and instructive gaper Read before the Iron
:and Steel Institute. With Five illustrations: the Plant;
-the {upnlis, Converters, the Ingot Pit, Blowing En-
g‘i}_nes, ydruulu- Machinery, etc. Hot Blast; Mode of

orki Improved Manu AvtuTe Of Stusl Hails. Con-
ttmnedugn BCIENTIFIC AMERICAN B0HPLEMENT, Mo,
124, Price10cents. To be hadat this office and’of all
mewsdealers.

FAISONS NoN ramum '?H’ UTHE M'“‘up_h TNEC T
RERT FACILUTI6S FOR, LRSE OR MEDIM ,jmm 3 ROMTST pyyy

—nf) Pl L

MAcles-i's' TooLs.

NEW AND IMPROVED PATTERNS.
Seng for new mustrated catalogue.

number of first-class MACH
sfzood as new) of Philadelphia construction, on

gggtes, wpply at the works of JOHN RICHARDS & CO..

Tight, etc.,xn addlﬂo to testimo
of Jan. 1

REED & BARTON, HALL ELTON & Co.; Rmmnnso.v,

M.
' WORKS; ROGERS CUTLERY Co0.; CHAS. ROGERS BROS.:
i EDWARD MILLER CO.; MITCHELL, VANCE & CO.; NOR-
WALK LOCK
SEWRNGMACHINE CO.; EBERHARD FABER ; J08. DIXON
+ CRUCIBLE CO.; MUMFORD & HANSON; FAGAN & SonN,”

| AWARDS, and thé CENTENNTAL GOLD MEDAL of Ameri-
i can Institute.

An assortment of

WOOD-WORKING MACHINERY

made by Richards, London & Kelley (disgolved); also, &
INE TOOLS (neal(‘lly ag
nd and

r sale. Forlist or inspection of machines and esti-

and Wood 3tg,. Philadelphis, manufacturers of
Standard Gauges and other Im pleménts,

ELESOODEY AT REDLCED PRICES,

Microacones, Opers  Glasges,
Epectwoles, Thermometers., Bend for INustrated
utulofgue. k., . K,

g2l Chcsmut ) Phlladelp]uﬂ..

WESTON DYNAM[] ELECTRIC MACHINE CE

Machines Hlectro-plating, Electrotypi Electric
als in our Catalogue
.. We beg to refer to t.he followin houses:
MERIDEN BRITANNIA CO.; RUSSELL & ERWIN

BoyNTON & CO:; JACKSON & CO.; STANLEY

Co.; HA YDEN, GERE & Co.; DOMESTIC

Outfits for NICKEL, SILVER,

and over 200 others.
The two highest CENTENNIAL

BRONZE, Plating, etc.
500.

Prices from $125 to

CONDIT,HANSON & VAN WINKLE
Sole Agents INEWARK,NJ.

Lathes, Planers, Dr 1ls, &o.

NEW HAVEN MANUFACTURING CO,,
New llaven., Conn.

FSTABLISHED 1844,

JOSEPH C. TODD,

(Formerly of Todd & Raﬂ'erty) ENGINEER and MACBIN-
ax, Hemp, ute, E Oakum, and Bagging
Machmery, Steam_Engines, Boilers, etc. I also manu-
: facture Baxter's New ortable I, ne of 1871, of one |
1horse power, complete for $125; can b Been in uperation
1at my store.’ I will furnish specitivations and eatiruales

#for all kinds of machinery. Hend for deacrlptive cireu-
Yor and price. Address
J. C. TODD,

10 Barclay St., New York, or Pnterson, N. J.

LAP WELDED CHARCOAL IRON:

Tubes, Steam Pipe, Light and Heay l‘mgmg
%ggﬁ:'es, Boil 'etl. Cotton Presges, Roling M1fl and Tilust
Furnace m

.Al)l"t JIRON _WORKS,
!f} South Fourth St., Phila.

—_ I

TO INVENTORS

| AND MANUFACTURERS

FOLLOWS & BATE, Manchester, England, Hardware ;
atid Maghinery Merchants, areprepared to buy Ameri- ]
can Goods fongsh, and toact as Sole Wholesale Agents.

AND WEIGHTED |
REGULA’.[‘ORS B E s T GAUGE COCKS.
MURRILL & KEIZER, 44 HOLLIDAY 8T. BALTIMORE.

Teraa fad g F; o '
Working Models
And Experimentul Machinery, Metal or Woord ‘malle to
arder by J.KE.WE \I‘R b.,(entrv “s}. N.

KREIDER CAMPBELL & CO
1030 Germantown Ave., Phils;,
Millwrights, Steam En
Builders, and Mill Stone

ine
an-

ufacturers. Contmctors for
0 ﬁa er, Flour, Malt, and Saw
|9 1118,

’Breweries, Paint, Dru{t
and Chemical Wor & Portable
Mills, Hoisting Machines, and
Patent Mill for Grin dm
Hones ,Femlizers ete,,
vl MG, Bes

8, Stralg ges, Bolt .
Cloth, Conveyors, Mill Furnishers. All rs f%4
Jobbing promptly attended to. Trimmer’s Patent
Smutter, Grain and Scouring Machines.

THE FLOW OF METALS. BY DAVID
TOWNSEND. Valuable experiments, with_ten engrav-
ln 8, on Punching thraush thick plates. Evidences of
low of Metal. Effect of Flow on Dimensjons, Demsi g
etc of Plate. Lines of Least Resistance, etc.
ing with and across the grain. Practical Apphcatlons
Contained in SCIENTIFIC AMERICAN SUPPLEMENT No.
119. Pricet0eents: Tobe had at this office and of
all newsdealers. i

:50 PER CENT. OF WOOD SAVED.

SECOND-HAND ENCINES.

Por able and Stationary at Low rices.
HARRIS IRON WORKS, '.LI'.LU%\'IL.I X, PA.

TMPROVED SOLID EMERY WHEELb,

+ -r grinding Iron and Brass Castings, Tools, etc. Man-
ufactured b‘)c'L
AM. TWIST DRILL CO., Woonsocket, R. I.

No Sawdust! No Planing!

The lumber, as manufactured by our recently patented
Cutting Machines and Seasoning I°regsry, is fully wgual
if not superior, to that sawed uwnd dlaned  We have |
in stock, or will cut to order, as reslred, Walnut, Ma-

, Spanish Cedar, Whitewood etc., of any thick-
ness, rom 1-16 0 36 inch, at prices that ‘cannot be ap-
proached outside of our establishment. It needs but
one trial of our lumber to remove all prejudice against
cut wood, as the boards, as manufactured by us, have all
the merits we claim for them, being fully equal te sawed
wood. GEO. W. READ & CO., 186 to 200 Lewis St., N.Y.

ICE-HOUSE AND COLD ROOM.—BY R.

: G. Hatfleld. With directions for construction. Four
Price, 10 cents.

engravings. SUPPLEMENT No. 59.

EVERY DESCRIPTION or STEEL, IRON,
and Brass Screws sfot"ﬁ%achmelg Send for Catalogue
2 Artisan Street, New Haven, Ct.

NOMENCLATURE OF BUILDING
Stones and Htone Musonry. By J. JAMES R, CROES,
WILLIAM E. Murun.L, und Eofan B, VAN NELE.
A paper read before the American Society of CIVII En-
%‘}nu‘r-‘ An exhaustive article on Stone Cuttin,

asnnry, various Methods of Drossime, and sI'ools
empluyid, With 84 i]lustrations 19 Taols, illustrated,
with IMmenaton: and How to M S uared, Quarry-
ﬁwed Pitched-face, and Drafted Stones Rubble, Cut

Pointed, and Crandalled Stones, etc. Axed or Pean
Hammered and _Patent mmered Bush
Hammered and Rubbed_Stones. Diamond Panels.
Rubble, ‘ﬁunud Stone, Range, Random, and Ashlar
Musoury, H illustrations” in all, with prachcal instruc-,
tions. (unmm(-u in SCIENTIFIC AMERICAN SUPPLE-
MENT N 13. Price 10 cents. To be had at this"
oﬂice and of. a]l newsdealers.

|

MILLS

For Crushing Boncs, Fire Lrlek, Clay,
P}lt}“{]hllreﬁ Huofs, Ilorm, alse for
Cripding W heat, T [JhllC(_O,Pahlr Elata,
Corn, Suman, n.u.l {halk, Bark (,'nﬂm
Black Tear, %lt})(ﬂtre, Cochineal,
Spices, Ores, and muny ot her substan-
. OOE, Shaftlng, Palleys amd Moohinery

In general, Manufactured by

WALKER BROS. & CO.

« Gravity, and Hardness, Manufacture of the whaels,

' ing Ventilation, etc.. namel

2314 and Wood Strects, Philadelphia, 1

bHEPARD’b [, ELER llA TED

#2450 Serew Cutting Foot Lathe.

Foot and Power Lathes, Drill Presses,
Scroll, Circu Band Saws,
‘Attachments, Chuchs, Mandrils, ’rwist
Drllls, Dogs, Calipers, etc. Se: end
catalogue of outfita for ama,teurs o

artisans.
H. L. SHEPARD & CO.,
92 Elm St.
Ohio.

88, 90
Cmcmnun,

EMERY AND CORUNDUM WHEELS
for Grinding and Surfacing Metalg and other ma.tenn]&
By ARTHUR H, BATIMAN, F.C. 8. A paper read before
the Society of Arts, London. Flles, Cli:als, Gré ‘mlqrnnr |,
Composition of Emery, where found, Uua]ity, IJ{’NH}{'

e
Pohshmg, Cutting Power, Corun-
'heel, the Tanite, the i

v L.
—x.c,:-‘:-lu

ery Powiler. Buﬂm{g
durmi. "hcl\mgneq or Union W
Northampton ]10 Vulcanite, the Climax, the Vitrilled,
8 porous wheel with central water supply. }ifty uses
enumerated to which the w. eels are put for Metals,
Stone, Teeth, Millboard, Wood, Agate, and Brick. How
to mount a wheel. How to hold thée work, and directions
for various classes of work. Discussion’ and_gurstions
proposed and answered. Contained in BCTENTIFIC

ERICAN SUPPLEMENT, No. 125. Price It ¢oats, Ta
be had at this office and of all newsdealers.

send

T0 ADVERTISERS =2z

do any newspaier advertising, the THIRD EDITION of

AYER & SON’S MANUAL

FORADY FR TSERMN. dlm 8vo.pp. More completa
than any which Lave preceded &vas the names,

circulation, and advartising rates of several thousand
newspapers in the Uni tes and Canada, and
conta ns more infarmation of value to an advertiser
than can be found in any other publication. All 1sts
hayve been revised, and where practicable
Pprices have been reduced. The special offers are
numerous and unuunually advantageous. 8 Te to
send for it before epanding_any mon aF in nawepa 6T
advertising. Address N. W. AYER Kl'

ADVERTISING AGENTS, Times Building, Phﬂadn _phm.

BE'I‘O\T CONCRETE IN ARCHT MECT-
urs And Enginocﬂng. wit‘h 20 {llnstrations. Reton
Bridge; Eria R. Ii. ae haduct repaired with
Betont Beton Dm’llmgs u.ud "ountiin, Bronklyn, K. ¥
Beton Chgreh; Beton Culvert Lining, Erie B. K.
B{ ton Arches; churen Trecery, &¢.; Beton-lined Rai-
'_"L‘uuuel-q' Beton Pavemcnts; Orushing Strength
of ston; Huperior Htrength of Deton Arvches, ete.
Cantained in Sciks TIFIC AMTRICAN SUMPRLEMEN '1'. l\u
114, Price 10 cents. To behad at this ofice and of
ali newedenlers.

4 r
THE O‘TL\
Qenuine GEISER
Brl - EeE 1 AT
InG GrAly Snr-
AHATOW. Oele-
pratid  for  itw
light undsmooth
My e gls, wlso
BHUAATING
and CLzaxNiNG
Allkinds of prain
Manufaciured
only by

THE GEIBER M’F’G Oo.,WaYnesboro, Franklin Co., Pa.

PORTLAND CEMENT,

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

tions, Stables, Cellars‘Bnd%es ,Reservoirs, Breweries, etc.

Remit 10 cents for ractical Treatise on Cements.
S.L.MERCHANT & Lo 53 Broadwuy, New York

MINE ACCIDENTS. MECHANICAL AP-
liancesfor use in case of Explosions, etc. By CHAS.
WEKSLEY and EDWARD B, MARTEN.
before the Institution of Mechanical Engineers. FEigh-
* teen illustrations of the most approved apparatus for
quickly discharging water from mmes, Eromptly restor-
the Pulsometer, the

bteam Ejector, the Centrifuga, and other Pumps, com-
! Sined Boiler, 'anlne, and Air Compressor; Afr ’Lock
and Portable Winding Gear. Contained in SCIENTIFIO

AMERICAN SUPPLEMENT No. 105. Price 10 cents. T
be hud at this oﬁce and of all newsdealers. e °

Address JOHN A. ROEBLING’S SONS, Manufactur- |
er‘% Terglygtgg&N {)e fqr 117 Liberty Street, New York.
Sond oS A0l ot or conveying power long distances.

ICE AT $1.00 PER TON.

The PICTET ARTIFICIAL ICE CO

LIM
Room 51, Coal and Iron Exchange, P. O Box 3083,N. Y.,

THE PHONOGRAPH AN'D ITS FUTL RE.
BY THOMAS A. EDISON. The instrument and its Ac-

f) , Trurabliity, Duph,i%tion. and:Postal Transmission
of 1 'honogrnph Plutes obable great utility of the
Phun ﬂiz FADh In Letter-writmg. Business Correspondenee
and Dititinn; Literature; Kduecation; Laiw; Music ;

%ratory, etc. Application to Musical Hoxes, Tovs, and '
10ck;

Telegruphy of the Future; the Phunugriph
and Telephone comhineid. Being a most intere sting ana
valuable paper by the author and jinventor of the Phon-
ograph himself, Contained in SCrENTIFIC AMERICAN
SUPPLEMENT, No. 1224. Price 10 cents. .To be had at
thig office and of all newsdealers.

PERFECT

-NEWSPAP_E__R FILE

The Koch Patent Fl]e, for prese ving newspaper%
azines, and pamg hlets. has been recently improve
price reduced. Subscribers to the SCIENTIFIC. AM-

ERICAN and SCIENTIFIC AMERICAN SUPPLEMRNT can be
supplled for the low price ot $1.50 by mail, or $1.25 at the

oftice of this paper. Heavy board sides; inscription
“SCIE Fgc AME: RICAN ” in gilt. Necessary for
every one 0 wishes to preserve the paper.

ddress
MUNN & CO,

Publishers SCTENTIFIC AMERICAN.

© 1878 SCIENTIFIC AMERICAN, INC

‘A paper read :

THE TANITE CO.,
; STROUDSBURG, PA.

EMERY WHEELS AND GRINDERS.
GEO. PLACE, 121 Chambers St., New York Agent,

ROCK DRILLING MACHINES
AIR COMPRESSORS.

SEND FOR PAMPHLET, FITCHBUR . Mass
HAND SAW MILL SAVES THREE MEN’'S
| A DAY to Agenfs ;:unva,selng for the Fire=
7 side Visitor. Terms and Outfit Free. Ad-

ON THE PRLSLRYA I‘IOI\ OF WOOD.
titmber.s Flowto menpure fimber unﬂ jllidge af-itaquality.
Causes ard Frevention of 1ry wnid Demp Rot. Dura-
,methods of Artifficial Preservation: 1, Coating timhber
i with Tur, et 2. Hemoving 381 by water or by steam.
Bulphide of Barinm, Hulphite of Zine and Copper, aien
A valunhle gr‘umcn paper. Contained In @CIENTIFIC

b had at thiy oiflee und of all nowsdealers.
B. W. Payne & Sons, Uornmg;, N. Y.
m 840,

MANUFACTURED BY . )
BurteicuRockDrin Go
labor. C. HILLS, 78 Chambers St., N: Y.
dress P. O. VICKERY Auglwtn, Maine."
Ry J. LLARK JEFFrrsoN, ATLB How 1o atore
bility and Presecvation of Hmber in Mines, The thros
A Twpregnating the wood by 4 golution of common sult,
AMERICAN HUPPFLEneNT Now 1189, Price 10 centy, To
Established in

Eureka Safety Power,

h. p eyl ~ ht. space. wt. price.

.ﬁéxi TH8 I 40x28 0 $TEA
1 4x6 | 66 Atz3 1600 25(1'
6 sx1 | w  maxes| 20| 400

Also, SPABE ARRESTING PORT-
ABLES, ard Otattary Englses for
1Plantations. 8end for Circulara

" HARTFORD
STEAM BOILER
Inspection & Insurance

COMPANY.

“W. B. FRANKLIN V.Prest. ] M. ALLEN, Prest.
1. B. PIERCE, Sec’y.

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.
| Messrs. Munn & Co., in connection with the publica-
i tion of the SCIENTIFIC AMERICAN, continue to examine
 Improvements, and to act as Solicitors of Patents.for
Inventora.

., Inthisline of business they have had OVER THIRTY
YEARS’ EXPERIENCE, and now have uneéqualed facilities
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applicationsfor Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,
Reissues, Asgignments, and Reports on Infringements
of Patents. A]l business intrusted to them is done
with special care and promptness, on Verymoderate
terms.

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

Foreign Patents.—We also send, free of charge, a
Synopsis of Foreign Patent Lawsg, showing the cost and
method of securing patentsin all the principal coun-
tries of the world. American inventors should bear in
mind that, as a general rule, any invention 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 secure to an inventor the ex-

clusive monopoly to his discovery among about oNE
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-
talned 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 36, 186%, can be supplied
vmh official copies at reasonable cost the price de-
Ipending 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
as 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 mechanic, and is a usefulhaud book of refer-
ence for everybody. Price 25cents, mailed free.

Address
MUNN & CO.;

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

BRANCR_OFFICE— Co
Waskington.D. rner of F and Tth Streets,

HE ‘¢ Scientific American” is pmnted Wlth OBAS
ENEU JOHNSON & CO.’S INK.. Tenthand Lom-
oard Sts., Philadelphia, and 69 Gold St., New York.
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