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ATENTS

The Kirst Inaniry
i{hat prescnts 1tselt to
one who has made any
improvement or dis
coveryis: “Can I ob-
tain a Patent? " A pos-
itive auswer canonly be
had by presenting a
complete application
for a Patent to the Com-
missioner of Patents.
An application consists
of a Modael, Drawings,
Petition, Oath, and full Spccification. Various official
rules and forwalities must also be observed. The
efforts of the inventor to do all this business himself are
generally without success. Aftera season ef great per-
plexity and dcelay, he iy usuall%' glad to scek the aid of
persons ecxperienced in patent business, and have all the
work done over again. The best plan is to solicit proper
advice at the brglnninﬁ.

If the particscongulted arc honorable men, the inven-
tor may safcly confide his idcas to themn: they will advise
whether the improvement is probably patentable, and
wi'illlngivc him all the directions necdful to protcct his
rights.

Messrs. MUNN & CO., in connection with the publica-
tion of the SCIENTIFIC AMERICAN, have been actively en-
gaged in the business of obtaining patents for over twenty
years—neariyr u quarter %f a century. Over Fifty thou-
sands inventors have had benefit from ourcounsels. More
ghan one third of all patents granted are ebtained by this

rm.

Those who have made inventions and_desire to consult
withus,are cordially invited to do so. Weshall be happy
to see them in person, at our oftice, or to advise them by
letter. 1n_all cases they may expect from us an honest
opinion. Forsuchconsultations, opinion,and advice, e
make no charge. A pen-and-ink sketch, and a description
of the invention should be sent, together with stamps for
return postage. Write plainly, do not use pencil nor pale
Ink; be brict.

All business committed to our care, and all consulta-
tlons, are kept by us secret and strictly confidential. Ad-
dress MUNN & CO., 8t Park liow, New York.

In Order to Apply for a Patent, th claw rcquires
that amodel shall be farnished, not over afoot in any di-
mensions,—smaller,if possible. Send themodel by express,
?re-pmd, addressed vo Munn & Co., 37 Park Row, N.Y

ogether with a description of its operation and merits.
On receipt thereof we will examine the invention carcful-
1y and advige the party as to its patentamhlity, frce of
charge.

The model should be neatly made of any snitable mate-
rlals, strongly fastened, without glue, and neatly paint-
ed. Thenamg of the mventor should be engraved or paint-
ed upon it. When the inventien congists of an improve-
ment upon some other machine, a full working model of
the whole machine will not be nccessary. But the model
must be suftticiently perfect to show, with clearness, the
nature and operation of the 1mprovement.

New medicines or medical compounds, and useful mix-
tnres of all kinds, are patentable.

‘When theinvention consists of a medicine or compeund,
or a new article of mannfacture,or a new composition,
gamples of the article must be turmshea, ncatly put up.
Also, send us a full statement of the ingredients, propor-
tions, mode of preparation, uses, aud mer:ts.

Preliminary Examination.--In order to obtain a
Preliminary Examination, make out a written descrip-
tion of the invention in your own words, and a rough
pencil or pcn-and-ink sketch, Send these with the feeof
#6 by mail,addressed to MUNN & CO., 37 Park Row, and
in due time you will receive an acknowledgment there-
ot, followed by a writtenrcport in regard to the patentabil-

ty ot your in'provement. The Preliminary Examination
consists of a special search, which we make with great
care, among tlie models and patents at Washington to
n%clertam whether the improvement presented1s patent-
able.

Quick Applicationa.~When, from any recason,
partiesaredcsirous ofapplyingfor Patents or Cavents,in
GREAT BASTE, without a moment's less of time, they have
only to write or telegraph us specially 16 tlat effect,
and we will make special exertions tor thcm. We can
ﬁrepare and mail the necessary papers at less than an

our’s notice, if reauired.

Relssues.--A rcissne 1s granted to the original pat-
entee, his heirs, or the assignees of the entire 1nterest,
when by reason of aninsufticient or detective specifica-
tlon the original patent 18 invalid, provided the error has
arisen from inadvertence, accident, cr mistake, without
any fraudulent or deceptive intention.

patontee may, ot Ins option, have In his retsgue a gep-
aratc patent for each distinct part of the invention com-
prenended in his original application, by paying the re-
quired fce in each case,and complying with the other re.
quirements of the law, a8 in original applications.

Each division of arcissuc constitutes the subject ot a
separate specification descriptive of the part or parts ot
theinvention claimed 1nsuch dlvision; and the drawin,
may represent only such part orparts. Address MUN

0., 87 Parlt Row, for full particulars.

Caveats.--A Caveat gives a limited but immediate
&mtectmu. and s particularly useful where the invention

not fully completed, or the model isnot ready, er fur
ther time is wanted for experiment or study. Aftera Ca-
veat hag been filed, the Patent Office will not issue a pat-
entforthe saime invention to any other person, without
glving notice to the Caveatar, wlois then altowed thrce
months time to tile in an application torapatent. A Ca-
veat, to be of any value, snould containa cleatr and con-
cise deccri;)l,ion ot the inventien,so far asit has been
completed,lllustrated by drawings when the object admits.
Inorder to file a Caveat the inventor needs only to send
us a letter containing a sketclr of the invention, with a de-
scription in his own words. Address MUNN & CO., 37
Park Row,N. Y.
Additions can be made to Caveats at any time. A Caveat
runs one year, and can be renewed on payment of $10a
year for as long a period as desired.

Interferences.--When each ot two or more persons
clmdmsio be the first inventor of the same thing,an * 1n-
terference’’ iy declared between them, and atrial is had
before the Commissioner. Nor does the fact that one ot
the parties Las alrcady obtained a patent prevent such an

nterferene~:{ ¢r,al though the Commissioner has no pow-
er to cancel o [yt . alrcady issucd, he may,if he finds
hat another person was the prior inventor, giv him also
apatent, and thusplace themni on an equal footing before
the courts and the public

Foreign Patents.--American Inventors should bear
in mind that, 88 a general ruale, any invention that is val-
uable to the patentecin this country is worth equally as
&8 1much in England and some other foreign countries.
Five Patents—American, KEnglish, French, Belgian, and
Prugsfan—wills:cure an inventor exclusive monopoly to
18 discovery among ONE HUNDRED AND THIR'TY MILLIONS
of the most intelbgent people in the world. The tagili-
ties of business and steam communication are such that
patents can be obtaine 1 abroad by our citizens almost as
easily ag at home. The majority of all patents taken out
by Americansinforeign countries are obtained througzh
the SCIENTIFIC AMERICAN PATENT AGENCY. A Circular
containing furtherinformationand a Svnopsis of the Pat-
ent Laws of various countries will be furnished on appli-
cation to Messrs. MUNN & Co.

For Instructions concerning Foreign Patents, Reissues,
Interferences, Hints on Sellm%' Patents, Rules and Pro-
eeedings at the Patent Otlice, the Patent Laws, ete., see
our Instruction Book. Sent free by mail on application.
Thos.: whoreceive more than one copy thereof will oblige
by presenting them to their frrends.

Addre:® all communications to
MUNN & CO.,

. No. 37 Park Row, New York City.
Office in Waghington, Cor. ¥ and 7th strosts.

Patents are Granted tor Seventoen Ycears,
the following being a scliedule of fees:i—
On filing each Caveat....coovvvirivnsennnnns ¢ o ST o o o3 $10
On f(illix;.'-.“ each application for a Patent,
esign............ BOOROLS o 000 R00000 J0BE
On issuing each original Patent,......
On appeal to Commissioner of Patents.
On application for Reissue...... EEELT: (%
On application for Extension of
Oun granting the Extension.
On filing a Pisclaimer......
On flling applicatien for
years Bh00: oo oo Soiee T one e MY o .
On filiny application for Design (seve:
On filing application for Des1.n (fourteen years). e
Inaddition to which therearesome smallrevenue-stamp
taxes. Residentsot Canada and Nova Scotia pay $500 on
application,

Design (three and a half

years)..

¥

Crry SunscrRIBERS.—Tle SCIENTIFIC AMER-
ICAN will be deliveredin every part of the city at $1a
year. Single copies for sale at all the News Stands in
this city, Brooklyn, Jersey City, and Williamsburg,and
Ty m 08t of the News Dealera in the United States.

Qlvertisements.

The vabiie of the BCIERTRIC AMERICAN s
an adwertising snedivra carcnot be over-cstimated.
1ts circulation 8 ten lines greater than that of
any similar journal now published. It goes tnto
all the States and Terriiories, and s read n oll
the prinecipal Wbraries and re«ding rooms of the
world. We invite the aillention of those who
wish to male thelr business known to the annezed
rates. A business man wanis something more
than to see his advertisement in a printed news-
paper. Hz wants circidation. If it 98 worth 25
cenls per line to advertise in a paper of three
thousand ciculation, it i3 worth $2.50 per line
to advertise in one of thirty ihousand.

BATESY OF ADVERTISING.
Bock Page. ....ooooovvvuo.....T5 cents a bine.
Back Fage, for exgravings. .. .....$1.00 a lne.
Ingide Page. ..........c.cc....40 cents a line.
Inside Page, for engravings. ....60 cents a line.

1 B ROGERS & CO., Manufacturers of
/e the most Improved \\rorxl-wnrl;inq Machinery
Planers and Matehers, Moiding, Morticing, ‘enonlng,snd'
Resawing Machines ete.,Boardiman's Patent BhindStaples,
Buates and Machinkts® Yools. Wareroom 100 Liberty at.,
New York. Manulactory, Norwich, Ut

AIRD’S CATAL(g(;}UE

PRACTICAL AND SCIENTIFIC BOOKS,
Revised and Completed to June 1,1867, will be sent, free of
postage, to any one who will favor e with his address.

HENRY CAREY BAIRD,
Industrial Publisher,
406 Walnut street,
Philadelphia.

, /ALUABLE SCIENTIFIC REPRINT.—

Tbe undersigned have the satisfaction to announce
that on the 1st othuly next they will begin the publica-
tion of an Amer.can repr

1int of
THE OH%EH)&(I%AL NEWS
JOURNAL OF PIIYSICAL SCIENCE,

DEVOTED TO

CHEMISTRY, PHOTOGRAPHY
PHARMACY, PATENTS,
MINERALOGY, | | | REVIEWS,
METALLURGY, [ /A& | ABSTRACTS,
MINING, 58 (1 / REPORTS,
ELECTRICITY, ETC., ETC.

THE MOST POPULAR AND USHFUL ISSUE OF THE
FOREIGN SCIENTIFIC PRESS.

This valuableJournal is devoied to Scientific, Analy”
tical and T'echnicat CHEMISTRY, PHARMACY, MIN-
ERALOGY, METALLURGY, MiNING. ELECTRICITY,
PHOTOGRAPHY, PATEN1S, REVIEWS, and includes
ABSTRACTS of all important intelligence from the co-
temporaneous Scientific _Press, with REPORTS of the

rocecdings of Scientific Bodies. Its foremost rank as the
ending representative of these interests is undisputed.

While itg importance to‘CHEMISTS, DRUGGISTS; APOTH-
EOARLES, MANUFACTURERS., PIIOTOGRAPHERS, ASSAYERS,
and all ether kmdred scientific pursuits, is umvers:lly
acknowledged, the high p ice of the original Journal has
necessarily limitedits circulation in America. The sub-
scription to the London 1ssue i8 TWELVE DOLLARS A
YEAR, but the price ofthe American reprint, which will
be printed m exact fac simile of_the original, will be
TWERTY-FIVE CENTS A MONTH. No interested class<an
now afford to he without this indispensable REPERTORY
OF PRACTICAL SCTENCE. Whilethe Reprint, in form, size,
type and engraving#, will se a literal copy of the origmal,
achange will be madcinthe T1ME of publication,and it
w 1l be published 1n MONTHTY instead ot WEEELY nuni-
bers. This desirable changc is more convenient, and
allows the yearly numnbers to be included 1n one conipact
quarto volume of S1x HUNDRED AND FFIFTY PAGES.

Our Mr. TowNsSEN® has republished '* BRAITEWAITE'S
RETROSPECT OF MEDICINE AND SURGERY” for nearly a
quarter ot a century, uutil it has rcached an unprece-
dented errcalatien, and he feels contident ““Tng CuEMr-
CAL NEWS AND JOURNAL OF PHYSICAL SCIENCE” will
supply apressing wa «t, and become equally a8 popular
with the scientific world, and take its pernanent place
with the standard periodical lhl/%emmre ol the country.

y S
One year, in advance, post-paid... .82 50
Six months ~ ** L bo 150
Simgle numbers, in 54 compact page 20
Publisned by
W. A. TOWNSEND & ADAMS,
No 431 Broome s8t,, New York.

And forsale by all the principal Booksellers and News-

dealers. 1*

AIRD’S CATALOGUE

OF
PRACTICAL: AND SCIENTIFIC BOOKS,
Revised and Compicted to Junel, 1867, will be sent, free of
postage, to uny ene who will favor me with his address.
HENRY CARKY TAIRD,
Industrial Pub'isher,
466 Walnutestreet,

Philadelphia-

VI‘HE 2011z ANNUAL EXHIBITION

of the
MARYLAND INSTITUTE
FOR THE PROMOTION OF TiIE MECHANIC ARTS,
‘Will be opened in the spacious Hall ot the Institute,in
Baltimore, on Tuesday livening, Oct. 15, 1867,
For particnlars, address the tundersigned, or JOSEPH
GIBSON, Actuary. [2 141 J. H. TUCKELR, Ch. Com.

D ANUFACTURERS PARTICULARLY

Onserve illustration of Bag Tie 1n No. 2 of tbis pa-

per, to be sold or manufactured on royalty. Samples

mailed on rcceipt of X0c. Investiwate without hesitation.
3. BA

2 4]
YHE GEM SCISSORS SHARPENER,
Ripper, and Buttonhole Cuttcr Combined. Sent Post
Paid on receipt ot 3lc. Sclls quick. Agents wanted in
every County in the United States
RICHARBSON, WARD, & CO.,
1* Worcester, Mass.

SHEET AND ROLJI, BRASS,
BRASS AND COPPER WIRE, GERMAN SILVER, Erc.,
Mannfactured by the
TIIOMAS MANUFACTURING CO.,
Thomaston, Corn.
Speclal attention te particulursizes and widths for ’I‘vg)e
Founders, Machinists, etc. 2

A B/IE)\ % Celebrated Portable and Sta-

J tionary.
STEAM ENGINES,
All Sizes, and Sué)nrim; to al] ®thers. Also,
PAYES' PATENT TRIP HAMMER.
Write for Circular. (2 13*] fI. M. AMES, Oswego,N.Y.

TENCIL CUTTERS’ MATERIALS—
E.H.PAYN, Payn’s Blocls, Church st., Burlington,V't.

Rollersvflle, Onio.

B RS. HARRIET BEECHER STOWE,
and Madame Octavia Walton Le Vert. For por-
traits, blographies, and slcetches ot these representative
women of the North and South, see July pictorial double
number Phrenological Journal—:}Oc.,org,\Sa year. New
voltme. Newamen haveit. 13

|Jury 13, 1867.

AIRD’S CATALOGUE-

OF
PRACTICAL AND SCIENTIFTC BOOKS,
Revised and Conipleted toJune 1, 1867, will be sent. {ree of
postage, to any one who will {avor ine with his address.
HENRY CAREY BAIRD,
Industrial Publisher,
406 Walnut street.

Philadelphia.

AVE YOUR
OILCLOTH
AND
STAIRS.

Brass and Zinc
STAIR PLATES,

4 W.T.& JMERSEREAU,
- 62 Duane st.,

Mannfactllll)rer ot Stair
L

l\IAN MONKEYS AND GORILLAS—
With rotfr engraved illustrations, with descriptions
of their peculiarities, showing many varieties of the
species ; opinions of Cuvier, Darwin, Huxley, Agassiz,
anecdotes, etc.,in the July Pictorial Phrenological Jour-
nal. 30 cents, or $3 a year. Newsmen have it P

RAUN’S BASKET GRATE
FURNACE,

For Burning Pea and Dust Coal, and other tine material
Illustrated in Scientific American, issuc ot May 25, 15367.

THE SMOKELESS FURNACE,

ForBurning Bituminous Coal withoutsrooke. 11lustrated
in the American Journal of Mining, issue of May 25, 186'.

THE REFLECTING ARCH WARM-AIR
FURNACE,

For Burning Pea and Nut Coal. Illustratedinthe Ameri-
can Artizan, issue of June 12, 1867.

The Patents for the above Furnaces are the property
of * The Fuel Saving furnace Co.”, of No, 205 Bradway,
New York, who are ready to negotiate with respons ble

arties, on favorable terwms, tor the introduction oi said

urnaces in the various States. Address
WILLIAM ENNIS, President, or
J. W. COLE, Sccretary,
No. 25 Broadway, New York.

25 cuteow]

I,ION. S. P. CHASE.—See July Pictorial

Double No. Phrenological Journal for Portrait,
Cuaracter, and Biography of this distinguisued Gentle-
man. S50 cts., or $3 a year. 12

AIRD’S CATALOGUE

OF
PRACTICAL AND SCIENTIFIC BOOKS,
Revisedand Completed to June 1, 1867, will be sent, frce of
postage, to any one who will fayor ine with his address.
HENRY CAREY BAIRD,
Industrial Pnblisher,
446 Walnut street.

Puiladelphia.

.
BIACHINER& FOR SALE.—

One engine Jathe, 24 inch swing, 14 foot bed ; also,
one 20 inch fwing, 8 toot bed—both Putpam make. One
18 inch swing,8 foot bed, and one Planer, 20x18 laches, 5
foot long, both made by New York Steam Engine Com.
pany. Onc lathe 254 inch swing, 12 toot bed ; one 27 inch
swing, 10 foot bhed, new, of our own mitke. One planer,
will plane 15toot,36x36, nearly new, our own make. Two
5 fout, 24x24 inch planers, new, anc 1 10-foot 48x36 1n.
do., new, of our own make. [For full particulars, etc.,
address STEPTOE McFARLAN & CO,

Cincinnati, Ohio.

UNCHING NUTS, CUTTING BOLTS,

and Heading Bolts, Spikes, etc.
Wanted—Cuts, description of machinery, or process
best adapted to the above work. Address (sending in du-
plicate) JAMES HADLEY,
12%) Care of New York P. 0. Box No, 2,517.

NHE CELEBRATED J. B. BABBITT OR

Anti-friction Metal, ag made tor over 20 years (can
be usedoverand over again without becoming thick by
remelting) always on haud and tor sale %A&}E)Ah]g I:E,he man-

. A

ufacturer, . R,
12%] 821N orth Second st., Philadelphia, Pa.

TABRICATION OF VINEGAR.

_ Prof. H. DUSSAUCE, Chermist, i8 ready to furnish
the most recent methods of manufacturing Vinegar
by the slow and quick processes, with and witho.t al-
cohol, directlyfrom corn. Also, process to manufacture
vinegar and acetic acid by distillation of wood. Methods
of agsaying vinegars. Address

1 New Lebanon, N. Y

ARGE AND ENDURING WATER
POWER FOR SALE, for Improvement, on Rock
Kiver, at Coloma, Whiteside Co., 111., opposite the city of
Sterling. This P :wer,with its surrounding country and
Railroad and River communication, affords one of the best

‘opportunitiesin the countryformanufacturing of all kinds,

and every possibleencouragement will be givenfor its im-
provement. AddressA. P. Si1ITH, Sterling, 111. 22 7*

UAKER CQURTSHIP AND MAR-

riage Ceremony—How it is done. Over the River;
.I')%In of Vegetable Life ; a Pocket Kingdom ; The Turk-
ish Bath : Memory, as aticcted by Tobaceo; The Spirit of
the Age; Studies in Physiognomy; Mrs. Wyllys on*' Ex-
travagance ;" Whar s eloquence? Oratory explained, in
July Pictorial Double No. Phrenological Journal ; 30 cts;
$3 a year. 12

] ,ABORATORY N

INDUSTRIAL  CHEMISTRY,
Directed

BY,
Prot. H. DUSSAUCE, Chemist.
Advicesand Consultations on Chemistryapplied to Arts
and Manufactures, Agriculture, Mctaliurgy, Pharmacy,
etc. Plansof [Pactories, Brawings of Apparatus, Analysis,
Commercial Aesays of every kind. The following are the
rincipal arts on which he can be consulted :

“hemicals, Tanning, Inks,
cids, Metallurgy, Varnishes,

Alkalies. Galvanoplaster, Starch,
Phosphorus, 1lding, Susar,
Bleaching powder, Plating, Petrolenms,
Matches, Powder, lues,
Candles, Saltpeter, Gas,

Soaps, D stillation, Colors,

Oils Wines, Agriculture,
Dye{ng. Liquora, Ceramicus arts,
Calico Printing, Beers, Perfumery,
Bleaching, Starch, Photography.

Analysig and Commercial Assays of

Ores, Soaps, ‘Wines,
Manures, Greases, Plants,
so1ls, Liquors Waters, etc.

For consultations, advice, information, plans, anylysis,
commercial assays, experiments, etc.,

Address
Prof. H. DUSSAUCE, Chemist,
1*] New Lebanon.N. Y.

YHE PHRENOLOGICAL JOURNAL
AND LIFE ILLUSTRATED is a monthly magazine
devoted to Science, Literature, and General Intelligence,
especially to Ethnology, Phrenology, Physiology, Physi-
ognomy, Psychology, Iiducation, and to all those pro-
gressi ve measures calculated to ret'orm, elevate, and im-
%rovc mankind socially, intellectually, and spiritually.
mbellished with numerous portraits from life and other
engravings. Published the first of every month at $3 a
year, or 30c. a number. A new volume begins With the

present number,for July. Address

8. R, WELLS, 3% Broadway, N, X«

© 1867 SCIENTIFIC AMERICAN, INC.

JUST READY.

HEE PRINCIPLES OF MECHANISM
AND MACHINERY OF TRANSMISSION:
Comprising the Principles of Mcchanism, Wheels, and
Pulleys, Strengtn and Proportions of Shafts, Ceuplings
ot Shafts, and Engaging and Disengagmg Gear. Ry
WILLIaM FAIRBAIRN, Egq., C. K., L.L.D., ", . 8. . ¢,
S., Corresponding Member of the National Institute of
france, and of the Royal Academy of Turin; Chevalier

ot the Legion of Honor, ete., cte. Beautifully Iiluserated
Ly ovexr 130 wood cuts.......... 5000 00 TP o o &2 50

CONTENTS:
CHAPTER 1L.—THE PRINCIPLES OF MECHANIZRL.

GENEEAL VIEWS, LINK-WORK, WRAPPING CONNECTORS
WHEEL WORKE, rLIDING CoNTACT:—General views re-
Jating to machines; the parts of a machine; elemestary
forms of mechanism ; link work.

ELEMENTARY FORMS OF Mrc:raNIsyM:—To conetruct
‘Waltt's parallel motion ; to mnltiply oscillations hy mmeans
of link work ; to produce a velocity which shall be rapid-
ly retarded by means of linlt work; to producca recip-
rocating intermittent motion by means of link work ; the
ratchet wheeland detent; intermittent motion produced
by link work connected with a ratcoet wheel; wrapp ng
connectors; speed pulleys; guide pulleys; to prevent
wrapping conneetors fronl slipping; system ot pulleys;
to prodnce a varying veloeity ratio by means of wrapping
connectors ; wheel-work producing motion by rolling
contact ; idle wheels ; annular wheels—concentric wheels;
wheel worlk when the axes are not parallel to each other;
tace wheecl and lantern—crown wheels; to const, uce bev-
el wheels or bevel gear when the axes are in thesame
plane; to conslructbevel gear when the axes are notin
the same plane; variable motions produced by wheel
work having roliing contact; intermittent and recipro-
cating motions produced by wheel work haviug roljing
contact; the wedge and movable 1nclined plane’; sliding
picces producing motion by sliding contact ; the cecentr,c
wheel ; cams, wibers, and tappets; tofind the curve tor
forming the groove of a cam,so that the velocity ratio
of the rod and axes of the cam may be constant; the
swagh plate; construction of screws; the solid screw and
nut; the common press; the compound screw ; the end-
less serew ; the dittercntial screw ; the Archimesian screw
creeper ; mechanism for cntting screws; to p.oduce a
changing reciprocating rectilinesr motion by a combina-
tion of the cam and screw : to produce a bor.ng motion
by a combination of the screw and toothed whecls.

CHAPTER IL—ON MACHINERY OF TRANSMISSION.

ON WHEELs AND PULLIES:—Wrapping connections;
where employed ; advantages and disadvantages of ; ma-
terial employedin the constructicn ot ; strength of; table
of approxtmate widths of leather straps, innehes, neces-
gary te transmit any required number of horce-power.

TooTueED WHEELS :—Introduction of; construction of
mortise. wheels ; Smeaton’s introduction of cast iron as a
material for spur wheels ; Rennie’s use of cast 1ron in all
the details of millwork, as exemplified m the coustruc-
tion of the Albion millg; true principle of construction ;
tooth-cutting mmazhipe.

SPUR GEARING :(—Deflnitions. . )

Prrcu oF WHEELS :—Rules tor finding the pitch and di-
ameter of wheels; table of constants for wheel works,
rules for finding the pitch, diameter, and number cf
tecth ; Prof. Wilhse's method of gradnating the sizes of
wheels ; table showing the relation of pitch, diameter,
and number oi tceth. .

TExTH OF WHEELS:—The prineiples which determine
the proper form; formation epicycloidal and hypo-
cycloidal ecurves ; constructien or (‘gvic cloldal teeth;
constructionof 1nvolute teeth ; Prof. Willis’s method of
striking the teeth nf wheels; odontogr:qul; gencral form
and proportions ot teeth of wheels ; table ot p'oportions
of tecth of wheels for averare practice ; table giving the
proportions of the teeth of whecls in inchesand tlurty-
seconds of an inch.

JEVEL WHERLS :—EXamination of the curves; forma-
tion and form of teeth.

SEEW BEvELS:—Definitlons and method of setting ouf.
the teeth. ”

TRE WORM AND WirgkL :—Descri' Lion of roustruction.

STRENGTIL OF THE 1'EE{IT IN WHEELS :—[lules (0 be ob-
served 1n calcimations; line ot greatest straiu; tatle of
thickaess, breadih, and pitch of tecth of wheels’; table of
relation of horses-power transmitted, und velocity at the
pitch circle to pressure on teeth ; table showing the pitch
and thickness of tecth to transmit a given number of
horses-power at different velocities ; tab_le showing the
breadth of teeth required to transmit aiflerent amounts
of force at a uniform pressure of 400 108 per inch.

CHAPTEL III.

ON THE STRENGTH AND P1:OPORTIONS OF SNAFTS :—The

factory system necessitates the vse of lonyg ranges of

shafts.

DivisioN L:—The
strncted.

DrvisioN II. TRANSVEKSE STRAIN :(—Rckistance to rup-
ture ; rales for the strength ofghafts; table of r sistance
to flexure ; weights produeing a deflection of 1-1200 of the
length in cast-iron cylindrical shafts ; table of resistance
to flexure; weightsproducing a deflection of1-1200 o the
length 1 wrought-iron cvlindrical shafts; table of deflec-
tion ot cast-iron cylndrical shatts arising from the weight
of the shaft; table ot deflection of wronght-iron cylindrt-
cai shafts, arising from the wvlghb of theghatt.

DIVISION TorsION :(—Coulomb’s deductjons and
formula; Bevan’s values of modulus of torsion; Wer-
theim’s tormule for ey indrical bodies; resuné of ex per-
‘ments on cylinders of circular section ; resumé of exper-
iments orn the torsion of hollow cyliuders of copper; re-
sumé ot experinments on the torsion of ellipt cal bars;
tible of t . safc working torsion tor cast-iron shafts;
table of the safc workirg torsion for wroughi-iron shafts.

Divisron 1V.:—Velocity ot -hafts ; table of the diameter
of wrought-iron shafting necessary w0 transmit with safe-
ty various amounts of force.

DrvisioN V. ON JOURNALS :—Length of journals ; ulti-
n}me pre-sure per squareinch on journal ; form of journ-
als.

DivisioN VI. Fricrion:—Iaws of; Rennie’s table of
coetticients of triction under pressures increased contin-
ually up vo hiniits of abr sion.

DivisioN VIl. LUBRICATION :—Lubricants; method of
effect:ng complete lubricanon.

CHAPTER IV.—ON COUPLINGS FOR SHAFTS AND
ENGAGING AND DISENGAGING GEAR.

CoUPLINGS :(—DPrimitive cast-uron square coup:ing box ;
the claw conpling: Mr. Hewe's conpling ; the disk coup)-
ing ; the circular half-lap eoupling ; rules for the propor-
tions of the half-lap coupling ; the cylindrical butt-end
coupling.

DivisioNn VII{. DISENGAGING AND DIIE-ENGAGING
GEAR :—Throwing whecls out of gear with an horizontal
lever; th:owing wheels out of gear with a standard or
Plumer-block and movable slide; #itengaalng machine-
ry by the fastand Joose pulley; disenga Ing machinery
with thesack teagle motion ; cal’lcndering marine friction
clutch ; friction cones; friction disks; friction conplings;
disengaging and re-engaging clutch; two other formsor
ditto ; Mr. Bodmer’s clutch.

DivisioN 1X. HANGERS, PLUMMER-BLOCES, ETC,, FOI
CARRYING SHAFTING :(—Pedecstal f r supporting shafiing
on the floor; pedestal for bolting shaft ng toa wall; hang-
er for suspending shafting from a beam in the ceiling;
hanger for suspending shafting from the floor; hanger
where great strength 8 required ; hanger to conicel two
or three ranges of shaffing ; method ot connecting rangas
of shafting at right-angles to cach other by means of plam-
mer-blocks ; talle ot the diaweters, pitch, velocity, cte.,
of spur fly wheels of the new construction.

MaIN SHAF'TS :—Material, diameter, etc.; description of
the main vertical shafts; description of the method of
gearing the galtaire mills ; method adopted to lessen the
Frictien on the foot of the vertical shaft; present mcethod
by bevel wheels ; transmission of power to machinery at
obtuse angles by the universal joint ; table ot the length,
diameter, etc., of couplings, coupling boxes, etc.

material of which shafting is con-

‘The great principles given in this work lle at the very
foundation of the art of transmitting incchanical power
and must prove of inestimable value to American mill-
owners,mechanics, and operatives. Mr. Fairbairn gives
the results of his very successful pruactice as a millwright
and engmeer during a period of half a centnry—a period
which bas contributed more than any previous one to the
manufacturing industry of the world. And ay there is
probably no department of practical scicnce =0 generally
useful, or perliaps so little sturlied, as the machinery of
transmission, the publisher has much pleasure in placing
within reach of the intclligent class tor wlich 1t isin-
tended, in a compact and comparatively cheap form, the
autl_\ort's rich and valuable expericrice on this important
subject.

W™ The above, or any of my books sent by masil free of
postage, on receipt of price.

¥ My new Catalogue of Practical and Scientifie
Books sent free of postage to any one favoring nic with

his address.
HENRY CAREY BAIRD.
Industrial Publigher.
406 Walput zfrect. Philadelvhia.

{\MINENT CLERGYMEN. — Rev. Drs,
Eaton, Sears, Fuller, \Vostcott. Dow!ling, Williams,
Smith, Trumbull, S urgeon, and Revs. Sidnev A, Corey,
Thos. Armitage, H.M. Gallah=r, W. H. Pendleton, etc.,
with portraits, 1n the July Pictorial, Double No, Phreno-
logical Journal—80 cents, or #3 a year. 12
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