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Afdvertisements,

Inside Page, each insertion = = =73 ceunts a line.
Back Page, each insertion -=-=-$1.00 a line.

Engravings may hea a®vertisements at the same rate
per line, by measurement, as the tetter press. Adver-
£s must be 7. ¢ atp office as early

as Frifday morning to appear in next issue.

'TO COLLEGES, SCIENTIFIC
SOCIETINLS AND lNDlVIDUALS.

A n achromatic telescd tpe for sale, of thefn]luw’m%
mensions: diameter o object glags, 8 i ches; faea
length, 11 feet ; maker, late Henry Fitz; pertormance,
first-class. Shows the sixth star in the Trapezium ot
Orion with clearness. Equatorial stand and 7 astro-
nomijcal eye-pieces, including a splendid prismatic eye-
{uece Address me, or ca % at office. Maphattan Gas
Vorks, corner 14th St. and Avenue C, New York. To a
bona fide cash purchaser, an inducement will be offered :
seldom met with. Letters desmn% particularspr nmprlE
answered, or the glass will be tested on oh p:-tq Ww bt
is preferred by me.

TO |NVENTE)RS

AND MANUFACTURERS

FOLLOWS & BATE, Manchester, England, Hardware
and Machinery Merchants, are prepared to buy Ameri-
can Goods for Cash and toact as Sole Wholesale Agents

FOR SALE. A VALUABLE PATENT FOR A RE-
frigerator and Water Cooler combined. Address A.
Gentzsch, 126 North Fourth Street, rhiladelphia, Fa.

arfERN] Je((E
Jarvis Gas Consuming Furnace,

For Setting Steam Boilers. Will burn screenings with
small mixture of soft coal without blower, also green wet
peat. Three boilers setthisway Will make asmuch steam
ag fiveoldway. Address A.}. UPTON, 4; nt

PIANOS
Steel Castings,

From *4 to 10,000 1bs. weight, true to pattern. An invalu-

able substltute for forgings, or for malleable iron cast-

ings re umng reat strength. Send for circular and
rice list to CHFST FR ZTHHE], CASTING COMIPANY,
LVELINA '-I‘liEEl‘, 1’ LADELPHIA, PPAL

HATSONS NOM EHMIEEEBLE P i A8t W
SheAT FACILITIES FOR, LARGE of gDlu 3 1,fg|sua & FRONTSTph

POWER TENONING MACHINES FOR SALE
OOT S C HILLS 78 Chambers St., New York

o S

Retail price $300 only $260. Parlor
Organs, vrice $340 only $35. Paper
free Daniel F'. Baatty, Washington, N. J.

CAVEA'TS, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Munn & Co., in connection with the publica-
tion of the SCIENTIFIO 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, Speciﬁcations, |
and the Prosecution of Applications for 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, 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 Trade Marks, i
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 Laws, showing the cost and
method of securing patents in all the principal coun-
tries of theworld. 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 fereign 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-
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, 1867, 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 2%, 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 issned 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 useful hand 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, .
Washington, D. C.

! Any number of

: book-store!

' THYSELF

: all comparison,

CUARDIOLA'S
COFFEE & SUGAR MACHINERY

Cofiee, DMalt, Corn, Cocoa, and Grain-
Drying Machine.  CoffeecHulling and
Poiishing Machines, (oﬂee-Washinc
Machine. Helix Sugar Evaporator.

Mes C. ADOLPHE LOW_ & CO., 42 Cedar
Street Messrs. MUNOZ & ESPRIELLA, 52 Pine
Street New York,are Mr. Guardiola’s Agents, and they
will glve prompt attention to all orders for any of the
above maclunes

Harrison’s System of Grmimg!
Illustrated Catalogue Now Ready.

NEW STANDARD FLOURING MILLS.

Old Thepries, Horizontal Grinders, Slow Runners,
Fully hxlnlolli-d Fine Flour, High Speed, and Econo-
mical Milling Fully Established.

EW Copy For All
Millers and Editors please address
EDWARD HARRISON,

No. 135 Howard Ave. New Haven, Conn.

Cut Brass Gears, list free. Grant 194 Beverly St., Boston

?

MARIIN SAFEESCALECD
=i-1-] SR2040WAY. N Y O

BOILER COVERINCS

E 10 TO 20 PE

THE CHALMERS SPENCE CO., Foot East 9tll St s

New York.

“THE LEADING AMERICAN NEWSPAPER.’

THE NEW-YORK TRIBUNE
FOR 1878.

THE TRIBUNE has long enjoyed the distinction of the
largest circulation among tbe best people. During the

' {ear 1878 it willspend morelabor and money than ever

efore to deserve that pre-eminence—which it secured,
and means to retain, by becoming the medium of the
best thrught and the voice of the Lizsi conscience of the
time ; by keeping abreast of the highest progress, fayor-
ing the freest discussicon, hearing all sidres, appealing
always to the best intelligencs and the pnmist morality,
and refusing to cater to thr:tastes ofthe vile or the pre-
Judicesof theignorant. The continued popular a Eproval
and the eonstantly wileningpolitical influence it enjoys,
are the best proofathat it ig stillfaithful to these early

. secrets of its strength.

THE TRIBUNE spares nothing that can help maintain
its pre-eminence as a newspaper. Its Washington dis-
patches are incomparably the fullest, most_exact and
graphic anywhere printed. It keeps at the head of its
London Bureau the veteran George W. 8 malle , TeCOg-

. nized by the press everywhere as the foremost o: Yoreign

corre &)Ondents
abroad or at home, it maintains the best representatives
it can find. Its exceptionally full scientific mtelliience
is carefully edited by experts. It furnishes weekly a
- more complete collection of religious news than the
rellglous papers themselves énepared exclusively for it
? e Rev. GEORGE R. CROOKS, late editor of The
> ethodwz Its staff is still mainly composed of the old
associates of Mr. Greeley, Whereage and dlsea.se have
made it necessary to fill gaps, natural affinity and a

At every important centre of news,

lavish outlay have combined to draw into its service for
the vacant places the foremost men of the profession.
Its various critical departments continue to be the
acknowledged authorities :

NewBooks.............

«..GEORGE RIPLEY, LL. D.
BAYARD TAYLOR.
..CLARENCE COOK.
..JOHN R. G. HASSARD,
..WILLIAM WINTER.

THE WEEKLY TRIBUNE.

= Thishas been for a third of a century the favorite
aper for our substantial country population. By the
introduction of new and expensive machinery—the
latest invention of the greatest American printing press
manufacturers—it has just been enabled to enlarge its
sheet and change to the more convenient 16-page form.
It is now not unlike The Scientific American, though its
‘Fugcﬂ are considerable larger, as is also its type It re-
ilna all its old and substantial features, while it offers
this y ear the following among many novel and special
attractions: I. A graphicseries of articles on Domestic
Lifeand Habits Abroad,by BAYARD TAYLOR. II. A few
apers on_Current Topics from the Ohwristian Minister's
oint of View, by the Rev.JoEN HALL, D.D. III. O
sional contributions on Pahttcal Problems and Promises,
by GAIL HAMILTON. 1V. A Northern Farmer on Southern
Agricultwre, by SOLON ROBINSON. V. Life and Sights in
New York, b
Department is recognized as beyond comparison with
that of anyrival. 1t alo embraces among its regular
contributors many prominent scientific writers.
TH‘E SEMI-WEEEKLY TRIBUNE is new alse a 16-pa, e
paper. It combines many of the merits of both t
ot er 1ssues, apd is, in some respects, the best as well as
the cheapest paper issued from THE TRIBUNE office.

TERMS OF THE TRIBUNE.
Postage Free in the United States.
DAILY TRIBUNE, IEear .
SEMI-WEEKLY TRIBINE, 1year
Pive copies, 1 year
Bleven copies, 1 year..........u....
WEEKLY TRIBU
One copy, 1 year..$2 00 | Ten copies, 1 year. . 14 00
Five copies, 1 year 8 25| Twenty copies, 1yr. 25 00
copies above 20 at the same rate.
tions to clubs may be made at any time. Remit by
P.O.orderor in registered letter. ‘Address simply
THE TR1BUNE, NEW-YORK.

UNEXAMPLED PREMIUM.

WEBSTER’S §12 UNABRIDGED DICTIONARY FREE.

THE TRIBUNE makes an extraordinary offer. It will. :

give THE WEEKLY for five years, postpaid, and a copy
of the great standard Webster's Unabridged Dictionary,
in leather binding, latest and best edmon 1840 quar o

es, with 3, engmvmgs, both $10—b two

ars less than the cost of the llctlonary alone at any
Thus any subscriber renewing at the
regularrate for five years gets hisfavorite paper for the
five years for nothing, and the great Dictionary for $2
less than its regular grlce or, he gets his fpa.per at the
regular price, and the greut Dictiopary for nothing—
whichever way he pleases to count it.

Anyold subscriber to THE SEMI-WEEKLY TRIBUNE
cap avanlhlmself of the same offer by setuiling the regu-
lar price of that issue for five years’ subarriptions, $15,
in the game way

The papers are sent in all cases free of postage. The
Dictionary, being too heavy to go in the mails, is for-
warded at once in whatever way the subscriber asks, at
his expense.

TO ADVERTISERS.
The new form of THE WEEKLY and SEMI-WEEKLY
TRIBUNE offers special advantages to advertisers. The

* value of these issues as advertising mediums can hardly

beoverrated. They gointo the best country familiesin
every State in the Union, circulating always exclusively

_among those who have the intelligence and the means

to become good customers. Rates uniform, and without
any discriminations: WEEKLY, $1 per line; SEMI-
WEEKLY, 20 cents per line. For further information

| and specimen copies, address simply—

THE TRIBUNE, NEW-YORK.

FITH, EPITEPRY, FALLING SICK.\IERS,
pitively eured by Tming k. :Ill’th.rﬂFl fure™ No
b, I has cared thionsands" Sample hottle fT‘F‘{’

Addresa J. B DIRBLER, Chemist, 33 Broadway, N, XL

Steel Name Stamps,|

N. Y. STENCIL WORKS, 87 Nassau St.. N. Y.

A new Medical Treatise, ‘' THE
SCIENCE OF LIFE, OR SELF-PRES-
ERVATION,” 1 book Tor everybil
Price $1, sont by  mail fgy
original prescriptions, either one
of which is worth ten times the
rice of the book. Gold Medal awardedthe author. The
oston Herald says: *The Science of Life is, beyond

THYSELF

KNOW

ordinary work on Physiology
ever puhlishad.” An Illustrated
sent FREE. Address

Imphlet
DR. W. H. PARKER, No. 4
i Bulfinch Street, Boston, Mass,

Veterans of the City Staff. Its Agricultural .

Addi- |

W, B.IRANELIN, V. Prest,

ROCK DRILLING MACHINES

AIR COMPRESSORS.

BurLeicuRockDae Co.

SENG FOR PAMPHL FITCHBURG MASS.

Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Pulleys, and
Gearing, specmlly adapted to Flour Mills. Send for

catalogu
J. T. NOYE & SON, Buﬂ‘alo, N. Y.

MANUFACTURED BY

Sale or Rent. We offer at a bargain, our old works.
conswtin%eof three substantial brick buildings sheds,
amplewa ower and facilities for conducting an iron
or wood working business. Coal, iron, hard and soft
lumber close at hand., Three railroads. Addrei

SOUTH BEND IRON WORKS, South Bend. Ind.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS,
Send for new illustrated catalogue.

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTURING CO.,
. c;.:‘. \

New Haven, Conn
293,

Print scards envelopes, etc., equa

B\ to any press. Larger sizes for large work,
y §L5] 'yom’ own Emntmg and advertising and
xcellent gpare hour amuse-

Or it can be made

| AT money making business anywhere. Send
OENT ENN]AL 3c. stamps for lar%e catalogue to

KE «s_Manufacturers,
Merlden, Conn.
DROP THEHULL&B
Danbury, Conn
DAMPER B E s T AND WEIGHTED
REGULATORS GAUGE COCKS.
MURRILL & KEIZER, 4 HOLLWDAY ST., BALTIMORE.

PUNCHING Dn?; Fammers and Dies, ’fl‘or Tork:”
PRESSES d KER *pREsS CO.. Middiétown,

HARTFORD
STEAM BOILER
Inspection & Insurance

COMPANY.

1. M. ALLEN, Preg’.
1. B PEREE, 8y

FORG I\rs and
PECTAL WACHINERY,

a

Address JOHN A. ROEBLING’S SONS, Mn.nufactur-
ers, Trenton, N. J., or 117 Liberty Street, York.

Wheels and Rope for conveying power long distances.
Send for circular.

Working Models

And Expenmental Machmer Metal or Wood, made to
order by ERNER, 62 Centre Sty No ¥

o EBTABLISHED 1844.

JOSEPH C. TODD,

(Formerly of Todd & Rafferty), ENGINEER andMAcmN-
1ST. Flax, Jute, pe ak um, and Bagging
Machinery, Stea. Engmes, Boxlels etc. AlsoA ent for
the celebrated and improved Rawson & Hittinzer Hoist-
ing Nnrine, I will furnish gpecificationsand estlmates for
all kinda ot machinery. Send for descriptive circular
and price Address

J. C. TODD,
10 Barclay St.. New York, or Paterson, N.J.

.DUC'S IMPROVED ELEVATOR BUCKET.

= For use in FlourMills, Grain
Elevators, Sugar Refineries,

Lead Works, c., &c. These
buckets are made of Charcoal

durable No corners to catch,
uire jess power to operate,
and cost about the same as t e old style bucket. Many
thousands already sold. T. F. Rowland, Sole Manuaf’r,
Send for circular. Brooklyn, N. Y.

PERFECT

NEWSPAPER FILE

The Eoch Patont File, ‘chr [TOSOTYVINE NOWSpPApeTs
magasines, and pamphlets bas beern recently lmproved
and prige redncad, subacribemsto the BOMANITEIC AM-
EHICAN und BUTeXTIFIC AMEHICAN BUTPLEMENT
U plu\l for the low priee of $1.30 by mail, or $1.25 at the !
office nf this paper.  Hewvy hoard “l{li‘“i inseription
HWECIENTIFIC AMERICAN)® in gilt. Necessary for
every one who wishea to nreaer\e thi paper.

Address
MUNN & CO,

Publishers SCIENTTFIC AMERICAN.

© 1878 SCIENTIFIC AMERICAN, INC

Malt Houses, Brewenes White ,

. Iron, and are very strong and -

©in b

THE TANITE CO..
STROUDSBURG, PA.

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

H.W.JOHNS® PATENT.

Liquid Paints—all shades, finest in the world.

Fire Proof Paint, for Wood work, &c.

Roof FPuiui. for Tin Roofs, Iron Work, &c.

Roofing, with white Fire Proof Coating.

Haot Conting, for restormg and lpn.,ber‘ mg old roofs.

gementsg for Teturts, bur s, Leaky Roofs, &e.

team Pipe and Boiler Coverings.

Steam Packlng, Asbestos Boards, Fire Proof
Loutings, mheathings wud Roufing Felts, &,
Theseariicles are roady for use, and can be gugl l}y ap-

hetu. by xmytm{’ send for Samples, Pamphlets, Pricg
Agte, &

H W, JOHNS MANUFACTURING COMPANY,
7 Maiden Lane, New York.
PHILADEI PHIA BRANCH 406 Arch St.

Also | DOWNIE, TRAINE . Boston.
for S. W. HEMPS ‘ED&CO Columbus. Ohio.
saioho | M. M. BUCK&CO.St Lou
Y | C. A. PARKER & CO., New Orleans.

THOMPSON & UPSON San Francisco.

JOH N HOLLAN DS
GOLD PEN =

Recexved the Centenuial Medal fromthe Judges on Awards, for
% guperior elasticity and geueral excellence.” If not sold by your
Stationer, send for Illustrated Price- List 1o t

Manufactory, 19 W. 4th St.. (}ineinnnﬁ.\

*“OLD RELIABLE.” TO KNOW ALL

about the Best Pump for Paper Makers, Tanners, Con-
tractors, and for irrigation, send fur illustrated pam
let, "8 pages. HEATD, ¥1¥*{0 & (¢}, Baldwinsvil e.Np

No Sawdnst! No Planing!

350 PER CENT. OF WOOD SAVED.

The lumber, agsmanufactured l::,l__ ur recently )ateuted
Cutting Mach\nes and Seasoning : is fully el
if not superior, to that sawed and ed We
in stock, or will cut to order, as des: red Walnut, Ma-
hogan Spanlsh Cealar, Whitewood, ete., of any thick-
ness, 1-16tolg 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
! eut wood, as the boards, as manufactured by us, have all
ithe merits we cliim for them, biing fully equal to sawed
: wood.” GEO. W. READ & €1, 146 1o 207 Lewis St, N. Y.

WO0D-WORKING MACHINERY,

New and improved, for special work.
Boring Marhines, anmng Lathes
Gaw Arhore, Baw Beunches, Seroll
nwa, Panel itaisers, and other Wood
Tools. We build the only patented
Panel Raiser, with vertical spindles,
all others bem§ infringements on

atents of July 11 and October

WALKER BROS.,
73 and 75 Laurel 8t., Phila.

GENTS WANTED, iackage of Goods Jree to
every applwam Star Novelty i, Charlotte, Mich.

g,’; Fun Cards, 10c. 20 Comic Devil Cards, 13c. 20
Tinsparent, 1ie. Outfit 10c. Seavy Bros., Northford, Ct.

STEAM ENGINES.

We build the best Portable or Farm Engines in the
world. More power with less water and fuel than any
others. Low prices. We havethe largest line of Enpine
Patterns in the U. 8. Furcign correspondence salicited.
TAYLOR M'F’G CO., Weustiulaster, Md., Sueccysara to
Utica Steam Engine Co.. formerly Wood & Mann, of
Utica, . Good, responsible Agents wanted in terri-
tory not taken.

EUREKA SAFETY POWER!

Practically impossible to ex«
plode. Tested to 300 1bs. pressure
per square inch. 2-Horse Power,
$150, 3 to 4 H. P., $:250. Also,
Stationary Engines and boilers,and
Spark Arresting Portable En-
gines for plantation use. Send for
our circular. Discount to the trade.

B. W. PAYNE & SONS,
Cormng, N. Y.

84-page Plcture Book free. My plan beats
all to make money. Is easy, honest, and pays
you $ll]aday DAVID C Coox, Chncago, Ill

BIG

« Indispensable to the Librery, Clerqyman,
' Leneyer,  Physician, Editor, Teacher, —Student
'agzzd wil of any calling in life who desire knowl.
eage

ENCYCLOPADIA BRITANNICA.

Ninth Edition.--American Reprint.

Thisgreat work is beyond comparison superior in its
elaborate and exhaustive character to all similar works.
The contributors are the most distinguished and orig-
inal thinkers and writers of the present and of the

pas

This issue is the Ninth revision in a space of over one
hundred years since its inception, and this reprint, a
copy in every %artieular of the British BEdition now in
course_of g blication, is the best and cheapest work
ever offered to the American peopl

The articles are written in a most attractive style,
and the quantity of matter in each volume is one-
third greater per volume than in any other Cyclopzdia
sold at the same rates.

The work contains thousands of Fngzravings on Steel
and Wood, and is printed from entirely new type made
axpresaly for it.

t wil ‘be compriaed in twenty-one Imperial octavo
! volumes, six of whirth are now reurdy, and the succeed-
ing volumes will be issued at the rufc of three a year.

Y i Price per vol., extra cloth binding.. LRI
In half Turkey Morocco, extra.............. ST 0.

Sold only by subseription.
neat Pamphlet, giving specimens of pages, cuts,
full-page 1]lustrat10ns, list of contributers, etc., will be
l mailed gratis to applicants.

| J. M. STODDART & CO., Publishers,
723 Chestnut Street, Philadelphia.
H. H. KEY, Publisher,
Room No. 8, 120 Broadway, N. Y.

EXTRA NEW YEAR CARDS, with 2 cts.
Samples 3c.

| 26 B. HUSTED, NAssaU, N. Y.

| PHE “Scientific American” is prmted with CHAS.
ENEU JOHNSON & CO.'S INK. Tenth and Lom-
| bard Sts., Philadelphia, and 59 Gold St, New York,
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