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YE WILLIAMS ON HEAT AND STEAM.
NOW READY—

On Heat and Steam, embracing new views of Vaporization, Con-
densativn and Explosions. By Charles Wye Williams, A.j.(}.E.,
author of a ‘* Treatise uvn the Combustion of Coal, Chemically and
Practically Considered.” From the second London cdition. Illus-
trated by numerous cugravings on weod. In one volume Bvo.
Price $3 50, by mail {rce of postage,

CONTENTS.

SECTION I.—ON TuE TITREE STATES OF WATER.—\Vater consldered
chemicaliy, physically, and dynamically.

SECTION lI’[.—V‘\Pcuz1z,xn-10N.—Wha.l. is vapor ? How and where 18
vapor tormed ? What are the special properties of vapor ? In what
does vapor differ, physically and dynamically, from water ? What are
the relative proportions of latent &nd scosible heat in water or va-
por ? What relation has vapor to electricity ? Views of various writers
on vaporization ; Globules of steam; ‘The change from the vaporous
to the liquid state; Strata of liquid atoms; Generation ot vapor
atoms; Rapid formation and d{nam:p etlect of vapor; Ditfusion of
vapor; Homogeneous temperature of vapor; Vapor in a dynamic
point of view as an elastic rfiuid; Vapor not heated water.

SECTION III.—ON TUE DIFFUSION OF VAPOR AND OTIER ELASTIC
FLUIDS.—Elasticity defined; What the gaseous state is due to; Dal-
ton’stheory of mutual repulsion ; Vapor an elastic fluid; Air; Gravi-
ty. gothing to do with the mixing and diftsion of gases; Attraction
of quuld atoms; Simple atmosphercs; Compound atmospheres; 1l-
lustrations of diffusion.

SECTION IV.—OF taz HEATING AND EXPANDING OF WATER.—
Compressibility and incompres-ibility; On conductibility; Expan-
sion; Req\){ective properties of d and vaporous atoms.

SECTION V.—OF THE BOILING 1’0I NT.—Attract ion and repulsion of

i

C
atoms; Unitof heat; Actionor units of heat on atoms of water;

Latentand

sensible heat.
SECTION V

—Ox ExuLLrrioN.—Surface bubbling; Incipient cbul- :

lition; *“ Genecral mass” of a liquid; 'Irue cause and source of cbul- :

lition; Experiments on cbuliition; The direct cause of bumping and
explusions; Ettret of the presened of
Experimears with vapor in excess
What cbullltion resnlts rrom: I
in ebullitivm; Illustrations of thc oI
nucleus; Prevailing theorics; Process, pu 'pose, and utility ot ebulli-
tion; Conclusion to be drawn frum the tacts of ebullition, .
SECTION VIL—OF VAPoR IN WATER.—Clasgitication of vaporized
bodies; Gases or vapors in space; lixperiments on vapor in water;

Quantity of vapor; Experiment stowing the actual existence of

st saturation; Vapor in water;
tion of the stream of globules

vapor in cxcess of saturation; '

:ncy of vapor atoms toward a .

THE CHEAPEST MODD OF INTRODUCING

INVENTORS AND CONSTRUCTORS OF NEW AND

useful Contrivances or Machines of whatever kind, can have theiv , in,

inventions illustrated and described in the columns of the SCIEN-
TIFIC AMERICAN on payment of a reasonable char e for the en-
graving.

No charge is made for the publication, and the cuts are furnished
to the party for whom they are executed as soon as they have
been used. We wish it understood, however, that no second-hand
or poor engravings, such as patentees often get executed by igex-
perienced artists for printing circulars and handbills frem, can be
admitted into these pages.
reject such subjects as are presented for publication. Anad it is pot
our desire to receive orders for engraving and publishing any but
good Inventions or Machines, and such as do not mect our approba-.
tion in this respect, we shall decline to publish.

For further particulars a 1 lress—

MUNN & CO.,
Publlst. (35 of the SCIENTIFIC AMERICAN,

ELF-GOVERNMENT—“ THE HUMAN WILL "—BY

Ruv. Me. CORNING, Sr-.lr-Cuuguesl,—[,jntlisc'u:l]nnd Intellects—
Our Appetites—Narrow Viewn—Sl\l.-].lccn‘ptmn—h&ethud of sclf-Gov-
ernment—Fhysiological tnnditicns—Sickne<s a raeans of Grace—

. Health and Viitue—Phyciological Etiects of Damp Winds—Recrea-

vapor in water; Experiment showing the formation and ascensional ,

power of glcbules.

SECTION VIIL.—Ox CONDENSATION.—('at1s¢ and process of conden
sation; Condensation i nthe steam-engine; Expcerimentin condensa-
tion; Change inthe clectric condition of vapor atoms; Candrensing
and non-condensing cugines ; V'apor parting with heat; Steam r;lcted
into a body of cold water.

SECTION IX.—OF THE VACUUM.—A.ction of ¢old water in produc-
ing a vacuum; Esperiments on the vacuum; Assumed eflect of
water in depriving steam of its heat; Reciprocal relagions of vapor
ous and liquid atoms.

SECITON X.—ON EVAPORATION.—Distinction between the genera-
tion and escape of vapor; Experiment illustrative of vaporzation

and evaporation; Reduction of the teuwicrature the result of the es- .

cape of vapor; Dalton’s theory of tiilisinn; Experiments showing
theloss of water IJE; ev.aporatlon.

SECTION XI.—(F SPONTANEOU3 EvAPORATION.—The involved
character of the prevailing theory of spontancous cvaporation; Ac-
cumulation of vapor over the surtace of water; Water cvapo ates
fnthe form oY vajur;, YapOT prese!n
Water does 1ot ¢ yaparate, lni merely parts with its vapor,

SECTION X1L.—ii¥ BOILER EXPLOSIONS.—Explosions on the start-
ing of engines; Flashing of water intosteam a supposed cause of ex

lasinna; Agitation of water in the boiler a supposed cause of explo-
Eiuns; Explasions equally attendant on an over or an undercharge
of water in the boiler; Ilectiivity a8 a cause of explosions; Dccom-
posed steam as a cause of explosions; Overpressure as a cause of ex-
ploslons; Esplosiors at ordinary pressure; Monjentum of cembined
steam and water & a causc of explosions; Illustrations of steam and
experiments showing the cxistence of the same quantity of stcam in
cubic inch of a boiler; Examination and experiments on the

ea
su%‘éen increase of pressure and risk of explosions; Roilers of the |

Great Eastern; Steam below the water line; Violent movement in
holiprs on sta:iting engines; Deficientsupply of water as a cause of
explosiuns; Rarity ol explosions in marine boilers; ¥Franklin Insti-
tute experiments on explosions: l'ressure of steam on the water in
the boiler; Free Calgric in the boiler. )
SECTION XIIL—ONX TIE JET.—Great importance of the jet; Ex-
periments and illustrations of the princinle ou which the etliciency
of the jets depends; Jets appied i1 :
jet and induced current Ot tir in furnaces; Mcchanical use of the
at; Importance of a due relation between the scCtional 2rea of jets
.u.ﬁ their distances; Experiments with air meicr and steam jets;
Value of the jet system. ) )
APPENDIX.—Kemars on the mode of cfecting the combustion of
coalin furnaces; Index,

1 of marine boilers; Steam ;

ne in water at all temperatures; :
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The above, or any other of my PRACTICAL and SCIEN'[IFIC .

BOOKS, sent by mail free of Postage.
sent free of postage to any one whe
adzd!rgss. E

wil) furnish me with his
NRY CARLY BAIRD,
Industrlsl Publisher, 406 Walnut street, ILiiadeiphia.

ERSONAL IDENTITIES.—IS IT “I?® OR WHO
possesses me !—Two_lives in one—licvisiting Old Scenes—Phys-
jological Changes—On Alinses—Changelings—Somebody Else—Don’t
be too sure—The Three Johns— K
THE SCIENCE OF FtH[iER—0Ovigin of Vegetation—A Plant
Without Seed—How Animals are Mavu—lcroesirizl Phenomena—
Combustion—Atoms, \Vater, Iron—Maguetism—What Mind is made
—THE BREATHOF LIFE. i ~
orHEADS OF NEN AND WOMAN, Wherein They Differ—Non-
Resistance—In Auswers to Correspondents—We have the Law of
Proportion—Right Age to Marry_l’hy. al Changes—Xoaes, Hair
nd Eyas—Stainmering—Ches, £ K .
ﬁﬂv,r Physlcinns—ﬁinlr.:'uo{n ”31'0900{03
B4— L.at shall l'ug Nosges do ? cic, I
JgURNAL. Only 15 cents. Address FOWLER
Broadway, N. Y,

73

JUNE NO. Luxesur
& WLLL

)THI G.A_N.D. E&mmrm O-Il‘FIC-ET,_Q“
NVITED BY THE UN BERSTGNED

I
Rgxﬁi(l)%‘:‘nlégvél\lﬂ‘g 30th, 1864, at 2 o’clock P. L, for furnishing

ARMY CLOTH

s Departinent (by centract) with—
thi P Boot(egé—ml'ny t}{amla;xtl. vard
Boots, Cavalry—Army Etxnuard. . .

Samples of whicli may bg seen at the ntlice of Cluthing and Equip-
age in thiscity.

To be delivered {rec of charge, 1 1
in thiscity, in good new packages, with the name or tlledpu.(t,y fur-
nishing, the kind and quantity of goods distinctly maurked on each

d package, .
"{:‘:}%:: 'er%:;ﬂgoods, must distinctly state in their bids the quan-
tity tiey propose to furnish, the p ‘ice, and time of delivery.

E,a,mpﬁ,-n when submitted, must be marked and numbered to cor-
reapond with the proposal, and the partics thereto must guarante¢
that the goods shall be, in every respect, ‘equal to Army Standard,
otherwise the proposal will not be considered. .

A ranty signed by two responsible persons, must accumpany
eaCi bid uaranteeing thait the bidder will supply the articles awarded

im under his proposal. N )
wﬁlllds will be opegedpon Monday, >iay 30th, 1864, at 2 o’clock 1. M.,
at this otl ce, and bidders are requested to be present.

‘Awards will be made on Tuesday, May 3lst.

‘Bonds will be required that the contract will be faithfully fulfilled.

Telegrams relating to proposals will not be noticed. !

Blank forms of proposals, contracts, and bonds may be obtained
at thls office.

The riglt to 1-ejl

ct any bid deemed unrca‘sonable is reserved.
By order of Col
222

Thos. Stvords, A. Q. G,
0s. STodS FOVLTON, Captain and A. Q. M.

EADS OF THE LEADERS -PO%TORQ¥T§, c}x}:}oor(i-r
» , Gov
H L O e, the Taventos I, T. nalt, M. D,

b}
ARD,
L o—-.)?y&. THOMAS BLANCH. 3 Y. Mygienic Coilege

the Physicion, Author, and Founder of the N.
—{rlgingl Chirgotars, .
80151 CouNTRY, 138 RESOURCES—Can we pay our debts *—Soi
Climate, Extent—Mineral Riches, Cheap Lands—Transportation—
frpmigration. LTENOLOGY—Mixing the Races—Eflects. OUR So-
Cc14Y RuLario¥i—Hes] Comfort—a ¥illuro Wedding in Sweden—
Manners, Customs}' and Ocremonies. CRINGLINE, 3 l:’:xrqdy and‘u
Protest, by Helen Jar—And other rich reading, in JUNE 250. ILu_g.
TRATED PHRENOLOGICAL JOURNAL. Sert by t 13,0515 for 15 ceints

by FOWLER & WELLS, 359 Broadwav. N. Y. . 2.

TEAM ENGINES AND BOUILERS OF EVERY DE-
SCRIPTION ; Shafting ; Pulleys and Machinists’ Tools, for Sale
by C. OAY, 29 Doane street, Boston, Mass. 9 20+

My New CATALOGUE will be -

i
i
H

at the U, S. Inspection Warchouse, .

|

y M. CLEVELAND HICKS, CIVIL AND MECHANI-
T L

tion—Help from Above—Ethicacy of P'rayer—A Fraying Commandcei

We also reserve the right to accept or !

'R

|
!

—What i’0ssested You?—In JUNE NO. PHRENOLOGICAL JOURNAL, °

sent by first post for 15 cents by FOWLER & WELLS, No. 389
Broadwry, N. Y. 23 2,

ATENT I_MPROVED METHOD OF ATTACHING
HORSE SHOES TO THE HOOF.—By this plan any person

having charge of horses can attach the shoe to the hoof in onc or !

tao minutes, and detach it in

me.

It is simple, sate and dur- '

abte, does not liurt or cramp the foot nor impede treedom of action. .

It is superior to the inflexible nailed shoe in every respect, while it
can be manufactured more cheaply. It -has been thoroughly and
pructically tested, and tound to possess every requirement. Can be

abplled to any shoes in use. Shop, County, and Stute rights forsale. :

Anir‘lléelsa—JmIN M. JOHNSON, Iatentee, Washington, D. C.

NTED.

'WTA THE BEST KIND OF MACHINERY,
for (emall power) Saw Mill, to cut hard wood lv.lmbex:73 ‘A“d

dressJ. W. H,, Box 111, Decoral, Iowa.

GENTS WANTED.—TO SELL SEWING MACHINES
and other useful articles. Machine has an extablished reputa-

tion, and is the cheapest and most practical onc 1n the market. Kor.

tull particulars address Franklin Sewing Machine Co., Boston, }iass
20 10%

C

ALORIC ENGINE MANUFACTURERS.— WANTED,

sizaes, prices, and description of Caloric Engines, from parties

R wl;?éganufncturc them. Address M. BENTLEY, Covington, Xy.

HE C€OLD-IRON BAR CUTTERS ARE INVALU-

ABLE in Machine Shops. They will cut off fourinch, round or

squarebars. korcircular or machines address CRESSON & BUB..
BARD, 1,509 Pennsylvanias avenue, Philadelphla. 20 5*

ORTABLE STEAM ENGINES—COMBINING THE
maximum of efficiency, durability and cconomy with the mini-
mum of weight and price. ” They are widelyand favorably known,
more than 30 being in use. All warranted satistactory or no sale.
Descriptive circulars sent on application. Address J.U. HOADLLKY
& CO. Lawrence, Mass. 17tf

SCALY BOILERS.

WINANS’ ANTI-INCRUSTATION POWDER cffectually cleanses dirty
Boilers withoutinjury or loss of time. A thousandreterences. Send
torclrcularto H. N. WINANS, 11 Wal strect, New Yoric. 20 4%

HAMMERED AND ROLLED CAST STEEL
FOR TOOLS, DRILLS, DIES, SPRINGS, CARBINES,
also steel forged to any required shape, by the

MONTAUK TRON AND STEEL CO.
Office, 16 Beckman Street, New York. 16tt
IVIL AND MECHA ICAL ENGINEERING.—F. W,

EVANS, Ancien Eleve de i’Licole Imperial Centrale des Arts ct
Manutactures, de I’aris, gives purticular attention to the construction
of Iron 1logy’s, and Stone, Iron and Wooden Bridges. 103 State street,
Boston, Mas:. 16 1v*

ANUFACTURERS OF STEAM ENGINES, WITH

the link motion, variable cut ott” ot the most approved con-

struction; also Lathes, Mill-gearing, Shaiting, Hangers and Machine
1y in general. Address M. & T. SAULT, New Liaven, Conn. 1Y 26*

UN AND PISTOL SCREWS.—COMSTOCK, LYON
& CO., Manufacturers (Office, 74 Beckman street, New Yoik),
are always éjrepm‘ed to furnish Gun and Pistol Screws to sasopl
Screws to fit the U. S. Musket, Sewing Machine Screws, and Mzta
Screws generally, of the best quality, at short notice. 1) d5%

EYNOLDS' TURBINE WATER WHEELS.—COM-

PETENT men are employed to measure streams, make plans,

and put in flumes, wheels, and gearing. TALLCOT & leDERllILL,
No. 170 Broadway, New York. 19 tt

HIMER & MILLER, AGRICULTURAL AND COM-
N) MISSION Dealers, Hillsboro, Ill., gilve personal attention to the
introduction and sale of all kinds of
and references given. 18 9*

CAL Engineer, 180 Broadway, New York.

3

AMES HORNER & CO., MANUFACTURERS OF CAST
Steel and Files. Orders solicited for all kinds, shapes and sizes
Office and \Warehouse, 38 CIiIf strect, Ne_\_v_'l{ork_.__ _ 7 hn*

HEYSON & OGG. 39 GREENE STREET, NEAR
Grand street, Machinists, Brass Finishers, and Model Makers

Experimental Machiner, , Indicators, Reg sters,and Steam Gagcs of
anykind accurately and promptly made. 23 12

MECHANI&AL DRAWINGS NEATLY EXECUTED
at 406 Walnutstreet, Phlladelphla. 228

entirely new, never used. Address BULLARD &
Trumbult street, lartierd, Conn.

“yRAFTING INSTRUMENTS FOR ENGINEERS, SUR-
veyors, Architects, Machinists, and Schools, En neers’ and
Suryeyor's’ transits, levels, compasses, and chains, éhesterman's Me-
tallic and Steel Tapcnivesurs+, for sale, wholesaie 3pd retail, b
JAMES W, Ul EREN & CO,, 924 Chestnut street, Philadelpbia, !l"ncsf]
and jliustrated cataloguos gratls. 2] 12%

© 1864 SCIENTIFIC AMERICAN, INC.

achinery. Business solicited .

VALUABLE WORK FOR INVENTORS
PATENTEES AND MANUFACTURERS.

The publishers of the SCIENTIFIC AMERICAN have just prepared
with much care, a pamphlet of information about Patents and the
Puatent Laws, which ought to be in the hands of every inventor and
atentee, and al:o of manufacturers who use patented inventions.
he character of this useful work will be better understood afterread-

g the following synopsis of its contents :—

Fhe complete Patent Law Amendment Act of 1861—Practical In-
structions to Inventors, how to obtain Letters Patent, also about
Models—Designs—Caveats—Trade-marks—Assignments-Revenue Tax
—Extensions—Interferences—Infringements—Appeals—Re-issues of
Defective Patents—Validity of Patents—Abandonmentof Inventions
—Best Mode of Introducing them——Importance of the Specification
—Who are entitled to Patents—\What will prevent the grantingot a
Patent—Patents in Canada and European Patents—Scheduleof Pat-
glnt Fees; also a variety ot miscellancous itcms on patent law ques-

ons.

It has been the design of the publishers to not unl{) furnish, in con-
venicnttform for preservation, a synopsis of he PATENT Law and
PRACTICE, but to answer a great variety of questions which have
been put to them from time to time during their practice of upwards
Of secenteen yjears, Which replies are not accessible in any other form.
Tle publishers will promptly forward the pamphlet by mail, on receipt
of sIX cents in postage stamps.

Address MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, No.
37 Park Row, New York.

I

RON PLANERS, ENGINE LATHES, DRILLS AND
other machinists’ tools, of superior quality, on hand and finish-
for sale low. I‘or description and price address NEW HAth}x:;

* ing, for
No. 37 Park Row, New York City. : MANUFACTURING COMPANY, New Haven, Conn.

IL! OIL! OIL

For Railroads, tcamers, and for machinery and Burning
PEASE’S Improved !'ngine and signal Oil, indorsed and recom
mended by the hi i cst guthority 1n the United States. This Oi}
aescszce qualities v.tally essential for lubricating and burning, and
finead in no other eil. 1 is otlered to tiie public upon the most reli-
able, thorough and practical test.  Gur most skilliul ecgincers and
roachinists pronounce it suFerior to and chieaper than any other, and
the omly oil that is in all cases r:izvle and will not gum. The
‘' Scientlfic Anierican,” atter scvral tcsts, pronouncesit *“superior
to anly other they have ever used lor macbiuery.”  For sale only by
the_Inventor and Manufacturer, F. S. PEASE, No. t1 Xain street,

Buffalo, N. Y.
N. I3.—Recliable orders filled for any part of the United Stntesl:lm!

1Y wid

Canada.

ACKLE, GILL, COMB C4RD PINS, &e., &c.
promptly supplied by J. W. BALTLETT, 442 Broadway, New
York. Refersto leading Flax, Linen und Cordage Maclyy Mnnull;r's;r

ERVOUS DISEASES AND PHYSICAL DEBILITY,
J_ arising from Specifie causes in both sexes—new and reliable
treatment, iD Reports ot the Howard Asseciation—sent in sealed letser
envcelopes, tree of charge. Address i, J. SKILLIN HOUGHTO..

How!llé}mssocianon, No. 2 South Niath strcet, Philadelphia, Pa.

MERICAN NEEDLE COMPANY, 442 BROADWAY,

New York, J. W. Bartlett, Nccdle manuracturers forall the Sew

ing Machines. Bartlett's Buruished Hand Needles hackle pini, Atc;:
2

OLSKE & KNEELAND, MODEL MAKERS. PAT-

ENT Office Models, Vyorking Mcdels, and Experimental Ma-

chinery, made to order at 106 Walker street, between Center and Elm,
NewYork. Rerer to Munn & Co., SCIENTIFIC ANERICAN Ollice. G6tf

UILD & GARRISON'S CELEBRATED STEAM
Fursipz—AZapted to every variety of pumping. The principal
stylesare the Dircct Action Excelsior Steam Fump, the lmproved
Balance Wherl Pump, Duplex Vacuum and Steam E‘umps, and the
W ater Iropeller, an entird ¥ new invention for pumping large quan-
tities at a Light lift. For sale at Noa. 556 and 57 First street, Williams-
blil;%h, and Nn. 74 Beekman street, Newgork

q.-’\\ ING €
k. DANMITL
Guaratcoed to et
perioet regubarity ol
brtleclaetl Ll e Hund

g ibaphrngms of e

onile
KTHAM AND FIRF NEGULATRR O

(i ETEAM. -
VIR I fuel and give the mox

Bedvy thee padieeribiors, wle have

ARTLETT'S NEW COOLY RATOR

J COMBINED.—Pxtent to be sold in States or Counties, to cnable
Iin or Iron Workers to manutzcture and supply their own trade, and
rave transportation. Terms will be low. J. W. BARTLE'T, 'utentee
442 Broaawuy, New York. Model coolers furnished purchasers.

19tf

R OR 7 CENTS THE JANUARY, FEBRUARY,
Mareh, Apuil, mod Tty Nos. of the ILLUSTRATED PIHIRENO-
LOGICAL JOLTINAL sent T:y return post; or a_year for £2, To se-
cure tbe Pictorial Double Numbers, with Y'hysiognomy, Jsthnology,
rir enology, Physiology, Psychology, and all the pottraits of distin-
guished men, send at once to FOVWLELR & WELLS, XNo. 380 Broad
way, New York. 19 5%
AGE’S PA"ENTED LIME KILN WILL BURN 300
bushels lime per day, with three cords weed or iy tun coal,
D. PAGE, 17 12

hara cr soft. Address C. Cleveland, Ohio.

1. BELLOWS, MANUFACTURER OF PORTABLE

e and Stationary Steam Engines, WWorcester, Blass. 17 10*

HLORATE OF ZINC FOR BURNETTIZING TIMBER
Now Y—D:‘xkl’ure Article. For sale by " BOYD BROS., 159 Frontl Sstlx:}a"et,

ATER WHEELS.—OVER 900 OF WARREN’S
Turbines are now operating with great success in Cotton,
Woolen, Grist,and Saw Mills, &c. Ivor circular, address A. WARREN,
1\\gent, American Water Wheel Company, 31 kixchange strect.isgolsztgn,
Mass.

Bue BWeaintuny fux deutfde (Frimder.
-te Unierzeicineten Gaben eine Unfettung, bie Erfinrern rag Rerpal-
« angibt, mn fidy thre Pareate yu fihern, berausgegeben, uns verabfol-
+ feldye grarts an biefelben.
irinver, welde ntdt mit ver enqlifchen Spradie befenur find, Fonner
e Ditrrieilungen tn ter deutfdien Sprade maden. Stizgen ven &r-
i ungen mit turgen, beutlidy gefdyriebenen Beidiretbungen betiebe map

- 1bbrejfiren an Munn & Co.
87 Part Row, ﬂlm-ﬁn!.

Auf bee Office wird beutfd aelvrodes.
4efeIDR 1R 4u Oaben 1

D te Watent-Gejeie der Weretnigten Staaten
# den Winern we cor @eidarenrtaung der Patent Srfice une Anlets
gen fur den Echinoer, um no Paicnte pu fies:, tn ten Ter. Sr. foe
bl ald in @ureoa.  Ferner Yusiuge aus den Patent Welesen frember
aber und bavauf Bepuciide darhididge; cbenfals niplte SRiads g
Sotez mad {olfe Beide patentiven woden.
Fravs 89 €6, Pex Bl 98 830,
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