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Dfvertisements,
Inside Page, each insertion - - 75 ceuts a line,
Back Page, each insertion ---%1.00 a line.
Engravings may head advertisements at the same rate
g)_erline, by mieasurement, us the letter press.. Adver-
isem

ents must be received at pudlication office as early
a8 Friday morning to appear in next issue. :

THE ACME FOOT LATHE. BACK
Geared, Screw Cutting. Cuts from four to sixty-four
threads. Price Eighty Dollars. Send for circular.

. POST & CO., Cincinnati, Ohio.

DUC’S IMPROVED ELEVATOR BUCKET.
For use in Flour Mills, Grain
Elevators, Sugar Refineries,
4 Malt Houses, Brewe ies, White
Lead Works, &e., &c. These
buckets are made of Charcoal
Iron, and are very strong and
s X, durable. No corners to catch,
re%uire less power to operate,
and cost about the same as the old style bucket. M:
thousands already sold. T. F. Rowland, Sole Manuf’r,
Send for circular. Brooklyn, N. Y.

GENTS WANTED. Package of Goods frec to
every applicant. Star Novelty Co., Charlotte, Mich.

%5 Fun Cards, 10c. 20 Comic Devil- Cards, 13c. 20
ransparent, 13c. Outfit 10c. Seavy Bros., Northford, Ct.

\ DUC'S PATENT-

AGENT'S fproﬂtls per week. Will

prove it or forfeit $500. New articles,
ust patented. Samples sent free to
. CHICHESTER, 218 Fulton St., N. Y.

SAFETY POWER!

Practically immpossible to ex-
plode. Tested to 800 1bs. pressure
per square inch. 2:Horse Power,
8150, 3 to ¢ H P., 8250. Also,
Stationary Engines and boilers,and
Spark Arresting Portable En.
ginesfor plantation use. Sendfor
ourcircular, Discountto thetrade.

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

L)
all. Address, W.

EUREKA

¢The Speaking Wonder.”

THE TELEPHONE.

An account of the Phenomena of Electr! it;
and Sound, ag involved in its Action; wi
for Making a Speaking Telephone. B
DOLBEAR, its jnventor. Small 4to.
trated. 75 cents.

This 18 & subject of muchinterestat present, and Prof.
Dolbear's exposition of it will be welcomed. The author
elucidatesthe phenomena of electricity, magnatism and
sound, as involved in the action of the telephone; de-
scribes the workings of the speaking telephone, and
gives directions for making one. The author is specially
q}ll.laliﬁed to write on the subject, as he is the inventor of
the telephone which he describes. His descriptions are

l2in, and aré helped out by a dozen or more engrav-

gs.—{ Boston Journal. .

LEE & SHEPARD, Boston, Mass.

Magnetism,
ii’ Directions

¥ PROF. A. E. |
.Cloth. Tlus-,

l

. CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Munn & Co., in connection with the publica-
tion of the SCIENTIFIC AMERICAN, continue to examine
Improvements, and to act ag Solicitors of Patents for
Inventors.

In this line of business they have aad OVER THIRTY
YEARS’ EXFRRIENCE, and now have unequaled facilities
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canadi, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels
Reissues, Assignmerits, and Reports on Infringements
of Patents.  All business intristed 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,
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 Patgnt Laws, showing the cost and
method of securing patents in all the principal coun-
tries of the world. American inventors should bear in
mind that, a8 a general rule, any inveution 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—willsecure to an inventor the ex-
clusive monopoly to his discovery among about ONE
HUNDXED AND FIFTY MILLIeNS 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
$'15; German, $100; French, $100; Belgran, $100; Cana-
dian, $50.

Copies of Patents.—Persons desirlng any patent
issued from 1838 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 27, 1887, at which
time the Patent Office commenced printing the draw-
ings and specifications, may be had by remitting to
thisoffice $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
agabove, and state name of patentee, title of inven-
tion, 8nd date of patent. i

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, aid ig a usefui hand book of refer-
ence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO.,
Publishers SCIENTIFIC AMERICAN.
37 Park Rows N. Y.
‘BRANCH OFFICE—Corner of F and Tth Streets,
Washington, D. C.

Keientific

American,
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SCALES

MARVIN SAFE&SCALE €O
265 BROADWAY. N.¥.

1

Harrison’s System of Grinding!

> Tllustrated Catalogue Now Ready.
NEW STANDARD FLOURING MILLS.
0Old Theories, Horizontal Grinders, Slow Runners,

Fully Exploded. Fine Flour, High Speed, and Econo-
mical Milling Fully Established.

A NEW Copy For All.
Millers and Editors please address

EDWARD HARRISON,
No. 135 Howard Ave. New Haven, Conn.

Fashiopable Cards. no two alike. with name, 10c,

| STEAM BOILER

“HARTFORD

Ingvection & Insurance

COMPANY.

W.B. FRANELIN, V. Prest.  J. M, ALLEN, Prest,
1. B. PIERCE, Sec’.,

8 in Eastern, extreme é estern and Southern
States ag agents to sell the best two piston rod packings
made. Iiberal terms lngen ood men.
FOREST CITY PACKING CO., Cleveland, Ohio.

149 Broadway, N. Y.
ENGINEERS
In all tow

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTUREDBY B,o eicuRockDrit Co

25 postpaid. Geo. I, REED & Co., Nassau, N. Y.

SEND FOR PAMPHLET.  FITCHBURG MASS.

BOILER C

THE CHALMERS SPENCE CO

OVERINGS

0 PER CEN
«» Foot East 9th St., New York,

CGUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coffee, Malt, Jorn, Cocoa, and Grains
Drying Machine. Coffee-Hulling and
Polishing Machines. Coffee-Washing
Machiine. Helix Sugar Evaporator.

:Messrs. C. ADOLPHE LOW Jf. (L(};. 42 Cedar
Street, Messrs, M UNOZ & ESPRIELLA, 52 Pine
Street, New York, are Mr. Guardiola’s Agents, and they
will give prompt attention to all orders for any of the
above machines. i

ESTABLISHED 1844.

JOSEPH C. TODD,
(Formerly of Todd & Raﬂ‘erg;. ENGINEER and MACHIN-
I8T. Flax, Hemp, Jute, pe, Oakum, and Bagging
Machinery, Steam Engines, Bollers, etc. Also Ageﬁ if%l_‘

ois

thecelebrated and imiprnved Rawson & Rittinger

i ]%ngme, I will furnish specificationsand estimates for
all xinds of machinery, Send for descriptive circular
and Price Address

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

Addreés JOHN A. ROEBLING’'S SONS, Manufactur-

Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mill ut Ma-
chines, Packers, Mill Picks Water Wheels,%uslll%ys, &rfd
Gearing, specially adapted to Flour Mills. Send for

catalogue.
J. T. NOYE & SON, Buﬂ'ah_n I_W.«Y._
KREIDER, CAMPBELL & CO, 1030 GER-

mantown Ave., Phila. Millwrights, Steam Engine
Builders. and Mill Stone :amuialcturers.gj

Contractors for the Building of
Paf;er. Flour,. Malt, and_Saw,
Mills, Breweries, Paint, Drug,
nd Chemical Works, Portablg
Mills, Hoisting Machines, and
Patent Mill for Grinding Bones
Fertilizers, ete., Patent Pain

Mills, Smut
Bushes, Proof Sta s, Straight
Cloth, Convey=

Bdges, fBoltinF
ors, Mill Furnishers, Allorders
for Jobbing promptly attended
to. Trimmer’s Patent Smutter,
Grain and Scouring Machines.

_ A new Medical Treatise, * THE
SCIENCE OF LIFE, OR SgLF-PRIS-
ERVATION,” a book for’ everybody.
Price $1, sent by mail. ~ Fifty

THYSEL original prescriptions, eithe one
of which is worth ten times the

gﬂcﬁ of the book. Gold Medal awarded the author. The
oston Herald sa{s: “The Science of Life is, beyond

all comparison, the most extra v
DR. W. H. PARKER, No. 4

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

ers, Trenton, N. J., or 117 Liberty Street, New York.
Wheels and Rope for conveying power long distances.
Send for circular. A

Bulfinch Street, Boston, Mass. T H YSELF

ROOTS' FORCE

SPEED ONLY 100 T 25 ,
HALF THE POWER REQUIRED FOR FAN.

P. H. & F. M. ROOTS, Manu
S, 3. TOWNSEND. Gen'l Ag',

: "»Msi@zsable to the Lwrary, Clergyman,
ZLawyer, "Physician, - Editor,- Teacher, uderid,
ag; all of any calling 1}n Tife who desire knowi-
edac.” ¥

ENCYCLOPADIA - BRITANNICA.

Ninth Edition.--American Reprint.

This great work is beyond eomparison superior in its
elaborate and exhaustive charagter to all similar works. |

The contributors are the most distinguished and orlg-
i)l:gl thinkers and writers of the p esent and of the

This igsue is the Ninth revision in a sPace Of over one
hundred years since its inception, and this reprint. a
copy in every particular of the British Edition now in
course of publicatien, i8 the best and cheapest work
ever offered to the American people.

The articles are written in & most attrac ive style,
and the quantity of matter in each volume is one-
third greater per volume thith in any other Cyclopsdia
so]}(}1 at bti sa.mvte x-atesi1

'he work contdins thousands of Engravings on Steel
and Wooq, and is printed from entirelyg' uev?%ype made
exﬁ)’ressly for it. =P .
will be comprised in twenty-one Imperial octavo
Yolumes, 8ix of which are now ready, and the succeed-
ing volumes will be issued at the rate of three a year.

Price per vol., extra cloth binding...... ... 3.00.
In half Turkey Morocco, extra.............. 7.00.
Sold onl&)by subscription.
A neat Pamphlet, giving specimens of pages, cuts,

fnll-page illustrations, list of contributors, etc., will be
mailed gratis to applicants.

J. L. STODDART & CO., Publishers,
923 Chestnut Street, Philadelphia.

H. H. KEY, Publisher, ;
Room No. 8, 120 Broadway, N. Y.

UN Drop_ B d Dies, %
DN B e, SRENILES

C0. OWD,
PRESSES. Conn. ! :

" freg,

|Tube Cleaners

BLAST BLOWER,

AT

PARIS AND VIENNA.
0 REV.PER M. SAVES

f’rs, CONNERSVILLE, IND.
6 Cortlandt St, NEW YORK,
DON’'T SUBSCRIBE.

magazine, N0 matter wher -or by whom published, til

i M. 1. RICHARDSON, Publis ‘and Sub.
scription Agent, 387 Broadway, New. York, Particulars
Mention this papes. J

FOUNDRY AND MACHINE SHOP FOR
Sale or Rent. We offer at a bargain, our old works,
consisting of three substantial brick buildings sheds, |
ample water power and facilities for conducting an iron
or wood working business. €oal, iron, hard and soft
lumbper close at hand. Three r: 8. Address
SOUTH BEND IRON WORKS, South Bend, nd.

for cleaning Bo er
Tubes. THE NA-
TIONAL STEEL TuBE CLEANER Co., 814 E. 8th St., N. Y.

R ALL TINDS OF MACHIN ERY—Apﬁ]y to
8. C. HILLS, 78 Chambers 8t., New York.

DROP

raE%s BEST

for any
aper or

FORGINGS and
SPECIAL MACHINERY,
THE HULL & BELDEN CO.,
Danbury, Conn,

AND WEIGHTED
GAUGE COCKS.

MURRILL & KEIZER, 4 HOLLIDAY ST., BALTIMORE. ‘

PERFECT

NEWSPAPER FILE

The Koch Patent File, for serving newspapers
mngnzlnes, and pamghlets. has been recently improved
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICAN &nd SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for.the low price of $1.50 by malil, or §1.25 at the
o 89 of this cpa.‘fer. Heavy board sides; inscription
“SCIENTIFI MERICAN,” in gilt. Necessary for
every one who wishes to preserve the paper.

Address
MUNN & €O,

Publishers SCIENTIFIC AMERIOAN.

© 1877 SCIENTIFIC AMERICAN, INC

Calculating Machines, G. B, Grant, Beverly 8t., Boston.

y For showing heat of
Pyrometers, 5Ly,
otler Flues, Super-Hea eam, Oil Stills, &e.
HENRY W. BOLELE ; Lot Manufacturer,

|

[DECEMBER 15, 1877.

THE TANITE CO.,
STROUDSBURG, PA.

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

Steel Castings,

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

able substitute for forgings, or for malleable iron cast-

i € Tent suenﬁl}; Send for circular and
rice list to STER STHEL CASTING C@MPA Y,
VELINA STREET, PHILADELPHIA, PA.

FIREPROOF DWELLINGS OF CHEAP
Construction. A valuable and important paper, contain-
mfg Plans and Descriptions of Model Fireproof ﬁwellinga
of cheap construction lately erected in Chieago.
" A.Jd.Smith, rchitect. With 9illustrations. Plan No.
| exhibits the construction of comfortableonestory, 16 ft.
| front dwellings, of brickand concrete, finished complete
. at a cost of $1 200. ' Plan No. 2 exhibits the construction
jofa comfortable 23 ft. front, two~storﬁ dwelling, of brick
and concrete, finished comple e, with, celiar, for $1,700.
Several of these dwellings, on both lplans.’have been
built at the prices stated. This yaluable paper also con-
tains the Report of the City Authorities of Chicago,
certifymmg to the fireproof nature of these buildings, with
other” useful particulars. Contained in SCIENTIEIC
AMERICAN SUPPLEMENT No. 91, Price10 cts. To be
had at this office and of all newsdealers.

25 per cent. Discount on Price List of

Superior Wood-Working Machinery

| allowed for the presént. Also
for Smith’s hilled-Bean
l Vises; effective, heavy, strong,

¥ durable, and economical. For
¥} full particulars, address
2 H. B.SMITH,
Smi hvillefBurl.infton Co.,
- N.J., U.8. A,

T E .
- Workin
And Experi tal Machi M
order m?e i h .%‘. V?f%ER.%

g Models

or Wood, made to
Centre St., N. Y.

SON. - A valuable paper, lately read before the United
Service Institute. Being a full -exposition of the Tor-
txf(-)d()-boai: system, from the earliest effortstothe present
, time. Giving dimensions and performances of the
| several sizes built by Thornyeroft Bros. tor the various
. govelnnients, highly interesting trials of these boats,
; and experiences in war, and a description of the torpe-
|does used._ 1 illustration. C?psntaiped in SCIENTI];i{g

AMEICAN - SUPPLEMENT NoO. rice 10 cents
be had at this ofitge and of all newsdealers.

| K
W.JOHNS" PATENT.
MATE RIALs.
Liquid Pﬁ}&;s,—a&l shades, finest in the world.
Fire Proot Paint, for Wood work, &e.
oof Paint; for Tin Roofs, Iron Wark, &e.
oofing, with white Fire Proof Coating.
Roeot Coa_tin%ifor restoring and preserving old roofs.
Eemems .for Retorts, Furnaces, Leaky Roofs, &e.:
Steam Pipe apd oiler Coverings.
Steam Pnekluﬁr, Asbéestos. Boards, Fire Proof
T%}uatig %, Sheathings:and Roofing Felts, &c.
. ese articles are ready for use, and can be eagily aj

Eiietd by any one. Send for Samples, Pamphlets, rit?é
sts,

H. W. JOHNS MANUFACTURING COMPANY,

87 Maiden 'Lane, New York,

H.

- (BHILADELPHIA BRANCH, 408 Arch St.
. Also | DOWNIE, TRAINER & CO., Boston.
tor {8 W.HEMPSTED & CO., Columbus, Ohto,
saleby |M-M.BUCK& CO., §t. Louis
5 C.A. P ; ., New Orleans.

. PAR &
THOMPSON & UPSON, San fracisco.

. 1872, 1874, 1875,
SCIENCE RECORD.

A few co)
the following very low-
g the.subjects,

es of these splendid books are offered at

8.

Auilon e.subjec Ehe following are the most note-
worthy, exhibiting in-a- condensed form a general ac-
count of the Progress of the World :

- CHEMIBTRY AND METALLURGY,

- MECHANICS AND ENGINEERING,
ELECTRICITY, LIGHT, HEAT, SOUND,
TECHN%LOGY T%E USEFUL ARTS,
BOTANY AND HORTICULTUKE,
AGRICULTURE, . 3
RURAL_AND HOUSEHOLD ECONOMY,
MATERIA MEDICA, THERAPRPUTICS, RYGIENE,
NATURAL HISTORY AND %OOLOG
METEOROLOGY, TERRESTRIAL PHYSICS.
GEOGRA 3 3 .

GEQOLOGY ANDM NERALOGY, -

AIS'I‘RONOM v

BIOGRAPHY AND NECROLOGY.

Each yearly volume contains about 600 octavo pages,
nehuding a large number of handsome 'en%mvings.
They are bound in substantial and_handsome bindings,
and will be mailed on receipt of $1.25 each. Address

MUNN & CO., PUBLISHERS,
37 Park Row, New York city.

-

8. K. LOVEWELL & ®O., MANUFACTURERS
of the Eclipse Band Saw and Gear Variety Moulding
Machines, old and new styles. Improved Saw Arbors,
and Wood-Working Machinery in general,
31 and 83 Broadway, Chelsea, Mass.
TY I Sample Copies of our beautiful Oif
N Chromos sent free to agents.
close 10 cts. with your uﬁplications, 10 pay postage.
i Address STEIGELMAN & CO., Cincinnati, O.

2

EXTRA NEW YEAR CARDS, with 20 cts.
‘Samples 3c. J. B.HUSTED, Nassa®U, N, Y.

-FOUNDRY MOULDING MACHINE,
Simple, strong, and practi al. The best machine made,
at reduced prices. T. F. HAMMER, Patentee and
Manufacturer, Branford, Conn.

CODY’™ PAT. SHAFT OILERS.
OiL FEEDER &¢

Adr. CINCINNAT!I BRASS WORKS

MACHINISTS' TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

E_“Seientific American” is printed with CHAS,
ENEU JOHNSON & CO8 INK.  Tenth and Lom:
6ard Sts., Philadelphia, and 59 Gold 8t., New York.
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