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Advertigements,

fuside Page, each insertion - - - 73 cents a line.
Back Page, each insertion =« -81.00 a line.
Bngravings may head advertisements at the same rate |
per line, by measurement, as the letter press. Adver—
tisements must be received at publication office as early |
a8 Friday morning toammu-mm:c‘ issue, I
Here is a Hand Drill which
is more perfect than any
other in this market. It has
an adjustable chuck, which
will hold any size drill from |
1-100 to 1-8 of an inch. The |
Jawsaremade of Steel, the !
Stoek of MalleableIron, and '
the 1lead of Rosewood.
Weight, vne pound. 8ent
by mail, including six drill
points, to any part of the
United States, on receipt of
$1.25, postage prepaid. For
sale at most Hardware
Stores at the same price.

Millers Falls Co.,

74 Chambers St.,
NEW YORK.

CTARDIOLA'S
COFFEE & SUGAR MACHINERY

Coffee, Malt. Corn, Cocoa, and Grain-
Dryin-r Machlne. Coﬁ‘ee-]lulllng and
Poiishing Machines. ¢CoffeesWasxhing
Machine. Melix Sugar Evaporator.
Messrs. C. ADOL[’HE LOW & CO., 42 Cedar

Street, Messrs. NUNOZ & ENPRIELLA, 52 Pine

Street, New York, are Mr Guardiola 8 Agents, and they

will give prompt attention to all orders for any of the

&bove mnchines

Mill Stones and Corn Mills.

‘We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Pulleys, and
Gearing, apecnuhy adnpte(i to Flour Mills. Send for

catalogue.
J. T. NOYE & SON, Baffalo, N.

[ESTABLISHED 1846.)

Munno & Co's Patent Offices.

The Oldest Agency for solicitin g Patentsin the
United States.

THIRTY YEARS' EXPERIENCE.]

MORE PATENTS have been secured through this
agency, at bome and abroad, than through any otherin
the world.

They employ as their assistants a corpsofthemostex-
perienced men as examiners, specification writers, and *
draughtsmen, that can be found, many of whom have
been selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors haveavailed them-
selves of Munn & Co.’s services in examining their in-
ventions and procuring their patents.

MUNN & CO.,in connection with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with inventors, prepare drawings, spe-
cifications, and assignments, attend to filling applications
in the Patent Office, paying the Government fees, and
watch each case, step by step, while pendingbeforethe
examiner. This isdone through their branch office, cor-
ner F and 7th Sts., Washington. They also prepare and
flle caveats, procure design patents, trade marks, and re-
issues, attend to rejected cases (prepared by the inventor
or other attorneys), procure copyrights, attend to inter-

ferences, give written opinions on matters of infringe- | IS A

ment, furnish copies of patents, and, in fact, attend to
every branch c¢f patent business, both in this and infor-
eign countries.

A special notice 1s made in the SCIENTIFIC AMER-
ICAN of all inventions patented through this agency, |
with the name and residence of the patentee. Patents '
are often sold, in part or whole, to persons attracted to
the invention by such notice.

Patents obtained in Canada, England, France, Belgium,

Germany. Russia, Prussia, Soain, Portugal, the British fi—

Colonies, and all other countrics where patents arc
granted, at prices greatly reduced from former rates.
Send for vamvohlet vertaining specially to toreign pat-
ents, which states the cost, time granted, and the re-
quirements for each country.

'l

]

Copries of Patents.

Persons desiring any patent issued from 1836 to Novem-
ber 26, 1867, can be supplied with official copies at rea-
sonable cost, the price depending upon the extent of
drawings and length of specifications.

Any patent issued since November 27, 1867, at which
time the Patent Ofice commenced printingthe drawings
and specifications, may be had by remitting to this of-
fice $1.

A copy of the claims of any patent issued since 1(38
will be furnished for §1.

When ordering copies, please to remit for the same as
above. and state name of patentee, title of invention,
and date of patent.

A pamphlet, containing full directions for obtaining
United States patents, sent free. A bhandsomely
bound Reference Book, gilt edges, contains 140 pages
and many engravings and tables important to every pat-
entee and mechanic, and 18 a useful handbook of refer-
ence for everybody. Price 25 cents, mailed tree.

Address
MUNN & CO,,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y.

BRANCH OFFICE—Corper of F and 7th Streets,
‘Washington, D. C.

| 100 pages of valuable information abo

AMERICAN SUP

§999999% 5999559999998 ¥

155 To LUMBERMEN and SAWYERS. _&1

Just out,

10,000 copies new edition EMERSON’S Illustrnted Hand Book. 73 engravings, and
ut SA WS and SAW MI

LLN, free, on application. §# Send your full

address on postal card to EMLRN)N, .\HITH & L(l., Beav er Falls, Pa.

EST4PLISHED 1844.

JOSEPH C. TODD,

(Formquy of Todd & Rnffert}g) ENGINEERANd MAcnm-

ST. Flax, Hemp, Jute ope, Onkum, and Bagging
Mnchmer.v. Steam Engmeﬂ Bollers,etc. Also Agent for
| the celebrated and improved Ruwson & Rittinger Hoist-
. ing Engine, I will furnish specitications and estimates for
" all kinds of machinery. Send for descriptive circular
and price. Address

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

FOR SALE—A 25-HORSE POWER HARRI 8 ON

iler, nearlz new, by JA\{E‘ BINNS, Iron Founder,
27 Walwert h St., Brouklvn. '

" NON-COMBUSTIBLE STEAM BOILER AND PIPE

COVERING

WITH “AIRSPACE” IMPROVEMENT.
Saves 10to 20 percent. CHALMERS SPENCE CO.
Foot E. 9th St. N. Y.: 1202 N. 2d St., St. Louis, Mo.

Niagara
== Steam Pump Works.
ESTABLISHED 1826.

CHARLES B. HARDICK,
kNo.23 Adams Street,
BROOKLYN, N. Y,

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W.B. FRADKLID, V. Pres’t. ], . ALLED, Pres't
1. B. PIERCE. 3%&'5.

Wrirht's Pat. Bucket
Plungers are the best.
Varrey Macume Co.
Y Easthampton, Mass.

\‘V

OME-MADE TELESCOPES.—Direc-

tions for their construction, with engravings show-
ing the proper arrangement of lenses and tubes.
Prof. Van Der Weyde. Price, 10 cents bCIENTII‘Ib
f’LEMEN’l‘

GUILD & GARRISON,

34 to 44 First St.,
‘Williamsburgh, N. Y.,
Manufacturers of

STEAM PUMPS

for all purpases.

Also Vacuum Pumss,
Vacuum Pans, an
Air Compressors.

MEN OF PROGRESS.

Persons desiringt osecure a_copy of this magnificent
Engmving can do so at the following greatly reduced
rates

Engravmg, sin gle copies L% 00
Engraving an: SCIENTIFIC AM nie

yeur. E . TO0
Enq‘3 and

UPPLEME]\T. one year.. 10 00

This large, rare, and aplendid STEH ~PLATE EXGRAV-
ING, entitled ** Men of Progress,” is one of the tinest
art-worka of the day, possessing a rare and peculiar
value over ord inary pictures, by reason of the life-like
nccurucy of the personages it represents. The scene of

‘Feture is laid in the great hall of the Patent Office
ashington. The grouping is spirited and artistic.
Amon the persons represented are the following emi-
nent Inventors:

8. F. B. MORSE...... ..Electric Telegraph.
CYR US H. MCCORMICK. ............. .counnn.n. Reaper.
'HOS. BLANCHARD Lathe for Irregular Korms.

WALLIAM T, G. MORTO Chloroform.
SAMUEL COLT.......... Revolving Fire-Arms.
CHARLES GOODYEAR .. _.Rubber Fabrics.

FREDERICK E.SICKELS................. Steam Cut-Off.
HEN BURDEN..... Horse shoe Machine.
JOHN ERICSSON.....iovurereunrcenaanenns First Monitor. |
JAM BOGARDUS ...Iren BuiMings.
JOSEPH SAXTON ‘Watch Machinery.
P R COOPER . Iran-Rolling Machinery.
JOSEPH HENRY Electro-\lmznetw Machines.

ctien Matches.
..Fast Printing Presses.

The picture, which is three jeet long and two feet high,
forms an endurlng and desirable object for the adorn-

ment of the parlor and library. It was engraved by the
celebrated JOHN SARTAIN, from a 1.1r§e pulming by
SCHUSSFLE, and allthe portraits were taken from life

Put up in stiff rolled paper cases, and sent b
{)x;)smze Iree, to all parts of the country. The
g formerly sold for $9. Address

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

For showing heat of
Pyrometersl Ovens, Hot Blast Pipes,
. Boiler Flues, Super-Heated Steam, Oil Ktills, &e.
HENRY W. BULKLEY, Sole \hmufanturer.
49 Broadway, New York.

maxl
ngrav-

ROTARY WATER AND YACHT E‘I(xI\ES AND
Fifty Dollar Back-Geared Foot Lathes.
lars.

%end for circu-
oS & CO.. Cmunnun, Ohio.

Address JOHN A. ROEBLING'S SONS, Manufactu-
rers. Trenton, N. J., or 117 Liberty street. New York.

Wheels und tope forconveymg power long distances.
Send for circular.

PERFECT

NEWSPAPER I‘ILE

The Koch Patent F‘“-le. for gmerﬂnu newspapers,
magazines, and pamphlets, has been recently improve
and price reduced. =ubscribers to the BCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN 8UP MENT can be
!u plied mr tha lnw price of £1.50 by mail, or $1.25 at the

of t pape Heavy board sides; inscription
b “FIEN’[‘IF[(‘ J\MI-RILA\I % in gilt. Necessary for
every one who wishes to preserve the paper.

A= MUNN & CO,,

Publishers SCIENTIFIC AMERICAN.

A. S. CAMERON'S

PATENT

“SPECIAL” Steam Pump

Is the Standard of Excellence at homue and abroad.

REDUCED PRICE LIST.

‘Number. | PRICE. Steam Cyl.|[Pump Cyl.| Stroke.
lil | b 3111 | :-’;sg in. 2 in. 3
2 | 100 5 j&é 6
AR 1A A
B 275 4 i 10
] 335 S 10
? 100 | 10 : 12
S | a2 | 1o 1
9 | 4S0 | 12 H 12

10 350 | 14 1;
i1 | 700 \ 16 10% 1
12 | S50 i~ 12 18

Tlustrated Catulogue sent free, on a
Inventor and Sole Manufacturer in the

A. S. CAMERON,

Works, Foot of East 23d St.
NEW YORK CITY.
2 83...

g rints cardg, envelopea, ete., cqun
Dl to any press. Lnrger sizes for lnrge work.

= o Do your own grmtmq and advertising and
save mency. Excellent spare heur amuse-
ment for old or young. Orit canbe made

*| money making business anywhere. Send
JAL] 3c. stamps for lurie catalogue to

lication to the
nited states,

THE TANITE CO.,
STROUDSBURG, PA.

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

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTUREDBY B2 eicuRockDrue Co.
SEND FOR PAMPHLET.  FITCHBURG MASS.

Steel Castings,

5{' 010,000 1bs. weight, true to pattern, Aninvalu-
! uble subatitute for forgi.m& or fer mu!ioable iron cast-
ings m uiring great s d for (-Ircutm’ and
yrice I.m to O S‘l‘EH ‘-;T EL (J\‘*‘I‘I NG ( ANY,
v ELI\ A STREET, l"lllLADELl’lll.\. A,

| PATENT TOY, SELLS RAPIDLY, RIGHT b'oicTIiE
| GEO. W. LORD, 220Church Street, Phila., Pa

|LE1-IH;I] UNIV FJ‘RSI’I‘Y —Turrion Free.
| Civil M(.chsntcul and Mining Engineering ; Chemistry
| and Metallurgy ; Full Clussical Instruction ; French uni
| German ; English Literature ; International and Consti-
tutional I.nw, Psychology and Christian Evidences,
__For Registers, address the Rev., Joox M. LEAVITT,
D. l).. President, Bethlehem Penna.

7 Best 1 Tempered Cast Steel.
Retail Price, 9 Cents per lb.
WARRANTED. [# Send for Circular.
Fisher & Norris, Trenton, N. J.

MACHINISTS' TOOLS.

NEW AND IMPROVED PATTERNS,
Send for new iilustrated catalogue.
Lathes, Planers, Drills, &e.
I&IN G CO.,

NEW HAVEN MANUFACTU
New Haven, Conn.

KELSEY & CO0., Manufacturers,
Mer ulen, Conn.
1872, 1873, 1874, 1875, 1876,

A few copies of these sglendld boeks, copiously illus-
trated, are offered at the fellowing very low prices.
Persons desiring a condensed history of the most inter-
esting Facts and Discoveries in the Arts, Sciences, and
Inventions, for the years from 1872 tolB76.will find them
recorded in the ive volumes of the SCIENCE RECORD,
now offered at half the original price.

Every Department of Science i3 treated in these vol-
umes, 2nd the important disceveries of the several yeurs
are not onlfﬁuthfully described, but many of the sub-
jecty are illustrated h fin ely executed engravings,
prepared expressly for these Annuals.

Among the subjects, the following are the most note-
worthy, exhibiting in a condensed form a general ac-
count of the Progre% of the Worl

HF‘Vll STRY AND ALLURGY
ME(C NICS AND ENGINF ERING.

ELL(‘TRI(. ITY, LIGHT, HEAT, S()U\ D,

TECHNOLOGY, THE USEFUIL ‘ART'S,

BOTANY AND HORTICULTURE,

AGRICULTURE,

RUR AL, AND HOUSEHOLD ECONOMY

MATERIA MEDICA, THERAPEUTICS, HY(:IE\'E

NATURAL HISTORY AND Z0 ()LOGY

METEOROLO(,Y TERRESTKIAL PHYSICS,

GEOGRAPH

GEOLOCY AND MINERALOGY,

ASTRONOMY, h

BIOGRAPHY 'AND NECROLOGY.

Each yearly volume contains about 600 octavo pages,
including a large number of handsome emf)mvings
They are bound in substantial and handsome_bindin
and will be mailed on receipt of $1.25 each, or 85 for the
set of ive volumes.

They were puhllshed and heretofore sold at$2.50 each,

which year,

or #10°for the set.
State, in remitting for a single volume
from 1872 to 1876, is desired, remembering thut the date
of the volume covers the events and discoveries of the
previous year. Sent by mail on receipt of price. Address
MUNXNN & CO. Punmsﬂmns
37 Park Row, New York city.

OLD ROLLED
SHAFTING.

$5
li

P.BLAISDELL & CO,,

Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upright Drills
and other first-class Machinists’ ‘l'ools.

UPHIGHTP IESSE

RESSES.

H. BILKFORD. Cmcmnntl, 0.

The HOADLE Y

PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULATOR
)

BALANCED VALVE
THE BEST *f MOST ECONOMICAL ENGINE MADE
END FOR C/RCULAR,

TheJ.G.HOADLEY CO.LAWRENCE. MASS.

STATE WHERE YOU SAW THIS,

uaranteed. Write at once to

Outtit free. Salur
?, CO., 30 Broadway, New York.

EMPIRE NOVELT

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

FOOT

g1

OF THE

SCIENTIFIC AMERICAN

For 1877,
THE MOST POPULAR SCIENTIFIC PAPER IN
THE WORLD.

The fact that this shafting has 75 per cent. greater
strength, a tiner finish, and is truerto gauge, than any
otherinuse, rendersit undoubtedly the most economicu) |
We are also the sole manufacturers of the CKLEBRATED |
COLLINS'P AT. COUPLING, and furnish Pulleys, Humzers.

etc.. of the most upproved styleq Frice 1 { mailed
apphcatmn to NES & LA l'( THLINS, '
‘I'ry Street, 2d and 'ir-.l Avenues. Pltlsbu\gh Pa.
190 S. Cnnal Street, Chu:ago. I1l., and Milwaukie, |
e \mc}m of {hl‘l slmftmgm store and for sale by
FULLER. , & FITZ, Boston, Mass.
121 Chumbers St., N. Y.

EAGLE FOOT LATHES,

Improvement in style. Reduction in
grices April 20th. SmallEngine ] ;ﬂuheﬁ
lide Rests, Tools. ete. Also Scroll an
Circular Saw Attachments, Hand Plan-
ers, etc. Send for Catalogue of outfits |
for Amateurs or Artisans.

WM. L. CHASE & CO.,
95 & 97 Liberty St., New York.

S. GUITERMAN, EXPORT AND COM-

mission Merchant, No. 4a Lawrence lane, Cheapside
London. New York office, Guiterman Brothers, 454
Broadway. Bestofattentiontointroduce Merchandise,
Pa t/ents. etc.,inany part of Europe

THE BEST

AND MOST ECONOMICAL

Boiler Feeder

FRIEDMANN’S INJECTOR,

MANUFACTURED BY

NATHAN & DREYFUS, New York.
108 Liberty St.

GEO. PLACE & 0.

Send for Circular,

ALUMINIUM —ITS CHARACTER

Weight, InduﬂtrmlUseS Alloys. Method of Manufacture

and Cost in A" vuluable paper. SCIENTIFIC
A\n RICAN q(TPl'LF\(E\T No. 35. ce, 10 cents. To be
had at this office and of all newsdealers.

o el
'?Jx r—or

Sm’\ll 'l‘oolsot all kinds; also GEAR WHEF’LS. parts
of M LS, and materials_of all kinds. Castin,

THIRTY-SECOND YEAR.

VOLUME XXXVI—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the sixth day of January, 1877, a
| new volume was commenced. It will continue to be the
aim of the publishers to render the contents of the
new volume more attractive and useful than any of its
predecessors.

To the Mecharic and Manufacturer.

No personengaged in any of the mechanical pursuits
should think of doing without the SCIENTIFIC AMERICAN.

'Every number contains from six to ten engravings of

new machines and inventions wkich cannot be found in
any other publication.
TERMS OF SUBSCRIPTION,

One copy of the SciENTIFIC AMERICAN will be sent
for one year, 52 numbers, POSTAGE PREPAID, to any
subscriber in the United States or Canada, on receipt of
three dollars and twenty cents by the publishers,

One extra copy of the SCIENTIFIC AMERICAN will be
supplied gratis for every clud of five subscriders at $3.20
each ; or Bix copics for $16.50 without extra copy.
Postage free.

The Scientitic American Supplement.

A weckly paper, uniform in size with the ScCIENTIFIC
AMERICAN, but a distinct publication. It contains work-
ing drawings of engincering works, and claborate trea-
tises on every branch of Science and Mechanics, by
eminent writcrs, at home and abroad. An illustrated
cover protects the handsomely printed sheets. Price,
$5.00 per annum.  Single copies 10 cents.

One copy of the SCIENTIFIC AMERICAN and one copy of
the SCIENTIFIC AMERICAN SUPPLEMENT will be sent for
one year, postage prepaid, to any subscriber in the
United States or Canada, on receipt of se en Bollars by
the publishers.

The safcst way to remit i by Postal-Order, Draft, or
Express. Money carefully placed inside of envelopes,
securely sealed, and carcfully addressed, seldom goes
astray ; but it is at the sender's risk. Address all letters
and makc all orders, drafts, ctc., payable to

MUNN & CO.,
37 PARK ROW, NEW YORK,
HE ‘‘ Scientific American”™ B printed with CHAS,

g of
bmull Luthes, Engines, Slide Rests, etc. Catalogues ree
GOODNOW & WIGHTMAN, 23 Cornhill, Boston, Mass.

© 1877 SCIENTIFIC AMERICAN, INC.

ENEU JOHNSON & CO.’S . Tenth and Lom-
bard Sts., Philadelphia, and 59 Gold St., New York.
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