
S. EMERSON'S PA.TENT DA.MA.SCUS TEl\IPERED SAWS THE TANITE CO., 
A Patent Planer, Clipper, Lumberman's Clipper, from clipper crosB-Cut, Universal Adjustable Saw· A STROUDSBURG, PA. 

Inside Paa-e, each insertion· •• '1:; cents a line. 
Back Paa-e, each insertion ••• $1.00 a line. 
.l!Jngravings may head advertisiJments at the sa'{M rate 

W Swage, Barid Saws for Saw Mills and re-sawing, and solid saws of all kinds. Are superior to all others . 'V EMERY W HEELS AND CR1NDERS. 
'-J Extra Thin Saws a specialty. Send your full address, plainly written, for Price List and Circular to 8 GEO. PLACE, 121 Chambers St., New York Agent; 
� Emerson, Smith & Co., Beave��alIS, Pa., Successors to Emerson, Ford & Co. 

8 0 l T Schlenker's New Machine per line, fly measurerMnt, as the letter press. Adver
tisements must be received at publication ojJfce as early 
as F'riday morning to appear in next issue. 

c'tr AltlJIO%.A'S 
COFFEE & SUGAR MACHINERY 

Revolving·Die. 

ROOTS' PATENT PORTABL.E FORGE. CUTT( R S
send f°.k

��ttJ.Te�$�� price3 

HOWARD IRON WORKS. 
______ ...-!'--... ____ B_lJF FALO,_N�. � ._ 

Coffe� Malt. Corn, Cocoa, and Graln
Drylnlr Machine. Coffee-Hulling and 
POJ1shlng Machines. Coffee-Washing 
Macblne. Helix S ugar Evaporator. 

St*�!,
s
Mes�rs:\R\H�:;¥� L2sVR'E£'l;1�52

C
M� Street, New York, are Mr. Guardiola's Agents, and they will give prompt attention to all orders for any of the 

above machines . 

FOUR GRAND PRIZE MEDALS! 

ADAPTED TO 

EVERY VARIETY 
OF WORK. 

STATE. COUNTY AND SHOP RIGHTS 
for sale of C. Koons' Patent Rat Trap; best out; oaUf.ht 
t��::,�,nl���·w¥i:�ifE·�fKJ:� t'.;:.�

e
li'::,:f.'b=�rl' t.::� 

Md. ----------------------------

$5 to $20 ner day at home. Samples worth � 
free. STINSON & CO., Portland, lIIe. 

A U'arded Our Exhibit at the Centennial! THE ONLY FORDE WITH FORCE BLAST BLOWER. 

Due's IlIIP ROVED 

PATENT ELEVATOR BUCKET, 
FOR BREWER�!Js���G�lf1fdt:J�, fc:EV A-

These buckets are made of the best char-
�f'::"�r:.ff if,�"a ��s

a
i:L�'ir���8�R 

THE ONLY EFFECTIVE FORGE MADE. 
The cost Is about the same. Address T. F. ROWLAND, Brooklyn, E. D., N. Y. 

P. H. & F. M. ROOTS, Manuf�rs, CONNERSVILLE, IND. 
$3 WATCHES. Cheapest In the known world, Sa'mlJfe watch, and outfit free to ..4 ems. 

For terms address COULTER & CO .Chfca ... o 

'BOGARDUR' PATENT UNIVERRAL ECCEN-
S. S. TOWNSEND, Gen'l Ag't, 31 liberty St., NEW YORK. I TRIC MlLL8-Forgrinding Bones, Ore.s, Sand. Old 

Crucibles, Fire Clay, Guanos, Oil Cake, "feed, Corn, 
__ � ________ . __________ ... --==:-----"-.. --=---:::-:::--::- _____ : Corn and Cob, Tobacco, Snuff, Sugar, Salts, lloots, 

'II � . I " _J -JB l" •.. ,.. app_r end of February.""" . Spices, Coffee, Cocoanut, Flaxseed, AsbestO&, Mica, .A at \.'lmteA1Ua, ua�w: an" errlMling. ..-.w ew., and whatever cannot be grouna other mi1b!l. 
I 

Bliwl. Illustrated Seed Catalolme and Allla- 'i' 
teur'. Guide te the Flo .... er and K.itchen Gar-

_ 'i.J1I1"iJ1l1l1l!�":'::"v":J.!,,�� The United States ;t6'l£Jo*.P�\'it'M§8:&,�
e
iJ�����;. toaste l}lif: 3pm, (o,"s.d" labels, .. velope', etc. Larg' BUSINE SS DIRECTORY D_U_S_ , c _orn_

er
_
Of _Wh_'_·te_ an_d.E_hn_S_ ts. __ � 

:::;,rt� E=V!���U�� aseb�:�ttw1�e�ol�'i.�3 ' 
sizesfor large work. .dn�y can work them, FOR 1877. �. hm'V,,�_egOodmopanstle'Y""'byfor 'paNn« ,.�ou,"m,.anll dJ .:�. T7T.orkrlng Mode ls 

Ii 
l>!\l!�f:t':,'3'Gardener'''' Almanac and 

• taki ng " "� Thls Directory contains over 400,000 names of persons IYf' I � 

�.J�".��irt> SO y�t� Er;�;:��:::l�Er: ��ral�:
i
p:Bsfft����38�a:ffi:J1

ga�o��;�
i
��ln��: !r���:rrimentalJ��h��iCNl!i��<>Je���t��?� � d Cats logne.-l28 s a  month-

of 0ieratlons, and a price all the Jead-
:tth �;i�1 A"�1tro�1o,:-r ��II'�r"'ilO 

., 14m, KELSEY &. 00. Meriden, Conn m:\: ..:'����1e ������:d�:�h��\:e
a
�is�;;b':it'i:;n "':,'1 �---- -�-- -_. 

circulars. The edition of1877 is the third year of issue, E A G L E F 0 0 T L A THE S, 
c
'ifl\�""s Illustrated Potato catalofe contains a MACH I N 1ST S' Too L S. 

descriptive list of all the varieties recen Introduced, NEW AND IMPROVED P ATTERN8. with many other desirable sorts; also muc usefuJlDfor- i Send for new iilustrated catalogue. 
matlon upon their cultivation. 10 cent8. I L th PI D 'II & l3. K. BLISS &. SONS, i a es, aners, rl S, c. 
34 BARCLAY ST., (P. O. BOX 6712.) NEW YORK.: NEW H AVEN M ANUF,\C'I'URING CO •• 

Plasse state that you saw this advertisement in the NeU' Haven, Conn. 
Sc1ENTI1!'IC AMERICAN , < • 

WANTED.-A FIRST-CLASS MOLD MAKER ON 
Undertakers' HardWare. Address CRANE, BREED & CO, CincinnatI, O. 

[ESTABLISHED 1846.] 

lulU & CO.'S Patent '*6S. 
Tile Oldest A&,e_ for olicitin&' Patent8 In the 

l1nited Statell. 

'l'lIIBTY l'lUBS' EXPERIENOE. 
MQ:8]C PA'l'ENft h&ve been secured through thta 

p.gency, at home and abroad, than through any other In 
the world. 

They employ as their assistants a corpaofthe most ex· 
perlenced men as examiners, specification writers, and 
draughtsmen, that can be found, many of whom have 
been selectedfrom the ranks of the Patent OiIlce. 

SIXTY THOUSAND Inventorahaveavalledthem
selves of Munn &: Co.'s services In exAmlnlug their In. 
ventlons and procuring their patents. 

MUNN & CO., In connection with the publication of 

HARTFORD 

STEAM BOILER 
Inspection & Insuranoo 

COMPANY. 
w. B.I'WILII, T. PnI't. I . ..  1LLEI, l'nI't. 

I. B.I'IBRCB. IIC'J. 

ROCK DRILLING: MACHINES 
AND 

AIR COMPRESSORS MANUFACTURED BY BURlEICHRoCKORlll CO 
SEND fOR PAMPHLET FITCHB URG �ASS. 

b Niagara 
Steam Pump Works. 

ESTABLISHED 1826. 
CHARLES B. HARDICK, 

No. Z3 AdalDs S t ree t, 
UROOKL TN, N. Y. 

NON.COllBUSTIBLE STEllI BOILER AND PIPE 

OOVERING 
the SCIENTIFIC AMERICAN,contlnue to examlne In- WITH "AIR SPACE" IMPROVEMENT. 
ventlons, confer with Inventors, prepare drawinE/s, spe- i Save�'oo

Wto
t E20. �

r
St
oo
.
nNt 

.. .f.H,. t�\�Ji�.fEjl!:u9�.
·Mo. 1lI1illII&l0Dtl, and assignments, attend to filing appllcatlona , .., D.... � ""'" � � 

in the Patent 0iB00, paylug the Government fees, and -----------------
watcll each case, step by step, while pendlngbeforethe 
examiner. This Is done through their Dranch 01llce, cor
ner F and 7th Sts., Washington. They also prepare and 
file caveats, procure deslgu 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
ment, furnish copies of patents, and, In fae!, attend to 
every branch of patent business, both In this and In for
eign countries. 

A special notice Is made In the SCIENTIFIC AMER
ICAN of all Inventions patented througn 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, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pertltlnlng specially to foreign pat
ents, which states the cost, time granted, and the re
quirements for each country. 

Copie8 of Patent8. 
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 OiIlce commenced printing-the drawings 
and specifications, may be had by remitting to this of
fi"" $L 

The fact that this sha.ftln� has 75 per cent. greater 
strength, a finer finish, and IS truer to gauge, than any 
other in use, renders it undoubtedly the most econonical We are also the sole manufacturers of the CELEBRATED 
COLLINS'P AT. CoUPLING, and furnish Pulleys, Hangers, etc'l of the most approved styles. Price list mailed on 
app lcation to JONES & LAUGHLINS, 

Try Street, 2d an s, Pltlsbu]'j1h, Pa. 100S. Canal StreethChi ilwaukie, Wis. 
p,- Stocks of t Is sh store and for sale by 

��ltA�� T
ZC:�b':r8 't��N. Y. 

KNOWLES' 
STEAM PUMP WO R K S, 

92 & 94 Liberty St., Ne .... York. 
Great reducllon In prices. Send for catalogue. The 

H Knowles" has always been the best steam pump made. 

PUNCHING i 
PRESSES. tonn. 

MACHINERY OF IMPROVED STYLES FOR 
malnn� S HINGLES, HEADING and STAVES; also GUAGE LATHES for TURNING HANDLES. Sole 

::t���:s 'ld��:;;: Pat. SI¥�{i�'Hj¥td&H68?I¥&r�J�N�: 

.0\. copy of the claims of any patent Issued since 1638 CHLORIDE OF CALCIUM. will be furnished for $1. FOR SALE VERY CHEAP When ordering copies, please to remit for the same as RANSOME, 10 Bush Street, San Francisco, Cal. 
above, and state name of patentee, title of invention, PERFEOT and date of patent. 

A pamphlet, containing full directions for obtalniug NEWSPAPER FILE 
United States patents, sent free. A handsomely I bound Reference Book, gilt edges, contains 1(0 pp.ges • 

: The Koch Patent FIle, for preserving newspapers and many engravings and tables Important to every pat- magazines, and pamphlets, bas been recently Improved entee and mechanic, and Is a useful handbook of refer- and price reduced. Sub!!Crlbers to the ScIENTIFIC AM-
ence for everybody. PrIce 25 cents, malled free. ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 

Address supplied for the low price of $1.50 by mail, or $1.25 at the office of this paper. Heavy board slde«.; Inscription lIUNN &; CO" .. SCIENTIFIC AMERICAN," In Idlt. .l'Ieeessary for 
Pnbllshers SCIENTIFIC AMERICAN, every one who wishes to preserve tlie paper. 

3'1 Park Row, N. Y. Address 
BRANCH OFFICE-Comer of F and 7th Streets, 

WaShington, D. C. 
MUNN & CO,. 

Pnbllshers ScmNTIFIC AlIIER1CAN. 

and has already received a largely increased patronage 

G 
With Scroll and Saw Attach-

�c�hi'ob;:.!fl��Swlb.�
b
!�'iid their order before the book . . in�� 'E.��:'-:� c.; a�i.�':� Is iSSUed

G�·OO. Neatest des,-», LoU' O. DE COLANGE & C08'B��\\,f.��ew York. "rice... Our _ escrlbes 

ELOCUTIONIST'S· JOURNAL �ves choicest 
' �::'�=�0�V:��! �e::rtoVlor the 

slandard and new pieces for professIOnal and ama- 911 & �Milt;,g�t�
E

/��ork. teur Readers and Speakers, and interesting articles on appropriate subjects. Just the thln\f1nted. 1 g cta. of 
��i

w
���l�rJ:�y:::,�.L JESSE NEY & 0., 119 

NOYE'. 
MILL FURNISHINO WORKS 
are the largest In the United States. The), make Burr Millstones, Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, PUne];S and Gearing, specially adapted to fiour mill� . .r.'� 'bt':li/.i.,at'8w.u :�lo, N. Y. 

The H a A 0 LEY 
PORTABLE STEAM ENGINE. 

WITHAUTOMATICAL CUT-OFF REGULATOP. 
AND B A.I ANCED VAL" I 

THE BEST "�MOST ECONOMICAL ENGINE MAO£ 
SEND FOR C/RCULAR 

TheJ.C.HOADLEY CO. LAWRENCE MASS. 
STATE WHERE you SAW lHI J 

IMPORTANT FOR ALL CORPORATIONS AND 
MANE'S CONCERNS.�Uuerk'liI Wa tcb

man's '!,lIne Detector, capable of accurately con
trolling the motion of a watchman or patrolman at the different stations o�his beat. Send for circular. 
J.E.BUERK,P.O. Uox9'79, Boston,Masll 

N.R-The suit against Imhaeuser «< Co.,of New York, 
::�e '{,�����.:��

a:�.iln�'f:l�';:��· & IJ'gc;o"r<l,\�fi� 
�yg��n;��,;:eo�d:-y0i!��n1��il :"e';r:l� U��! 
according 10 law. 

ESTABLISHED 184-'. 
JOSEPH C. TODD 

(Formerly of Todd & Ra:!ferty), ENGINEER andk01JIN-1ST. Flax, Hemp" Jute, Rope, Oakum, and nagging 
Alae Engines, BOilers, etc. Also Agelltior d improved Rawson & Rlttin!rer Hol.t

furnish specifications and estImates for 
achlnery. Send for descriptive circular and prioe. Address 

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

A CycloDedia of Mechanics and Engineermg, 
FOR SALE. The few copies of the Author's Extra 

:.?ltl������r:,j �i 'TI:::
r
�����s rn���at�:,'n�a=:gl ���ri�' with an account of European manufaeturing 

The volume contains over 4.50 pages, and contains 223 
wood-cuts and plates. Please send orders for copies at once. Price, $4.00. 

F·(tl�����lE�. 
HOBOKEN, N. J. 

Pyrometers. 
BOller�1£l�:

H�U
a�IJ

d
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OF THE 

SOIENTIFIO AMERIOAN 
For IS?']' , . ' 

THE MOST POPULAR SCU1NTII'IC·· ..... PilB IN 

THE WORLD. 

THIRTY-BEGOND YB.A:Il; 

VOLUD XXXVI.-NEW SERIES. 

The pUblliIhets of Rre SCmNTIFIC 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 
predecessora. 

To the Mechanic and Marmfaeturer. 
No person engaged in any of the mechanical pursnits 

should think of doing without the 8cDelTIFIc AMEBICAN. 
Every number contains from six to len&ngraving& of 
new machines and inventions which cannot.be fOIUld in 
any other publication. 

TERMS OF' SUBSCRIPTION. 

One copy of the 8cIENTrFIC AMERICAN will be sent 
for one year, 52 numbers, POSTAGE PREPAID, to any 
subscriber in the United States or Oanada, OR receipt of 
three dollars and twenty cents by t)J.e publishers, 

.. ��-----_�. One extra copy of the 8cmNTIFIc �OAN will be 
Tube Cleaners �b;��anl�LBoB.r. supplied gratis for every club Of five 8'Uhscribers at $3.20 
TIONAL STEEL TUBE CLEANER Co. 814 E. 9th St., N. Y. each; or six copies for $16.50 without extra copy. 

TO INVENTORS 
AND MANUfACTURERS 

Postage free. 

The Scientific Alllerican Supple lllent. 

A weekly paper, uniform in size with the SCIENTIFIC 
AMERICAN, but a distinct pUblication. It contains work-

FOLLOWS & BATE, Manchester, England, Hardware ing drawings of engineering works, and elaborale trea
and Machinery Merchants, are prepared to buy Ameri- tises on every branch of Science and MechaniCS, by can Goods for Cash, and to act as Sole Wholesale A ... ents. eminent writers, at home and a broad, An illustraled 
ALCOTT LATHES, for Broom, Rake and Hoe Han- cover protects the handsomely printed sheets. Price, dIes. S. C. Hil.LS, 78 Chambers St., N. Y. $5.00 per annum. Single copies 10 cenle. 

LeCO U NT'S PAT E N T One fXYJJ1I Of the ScIENTIFIC AMERICAN and one fXYJJ1I Q/ 

Machinists' Tools. the ScIENTIFIC AxmuCAN SUPPLEMENT will be sent for 
REDUCED PRICES. one year, postage prepaid, to any subscriber in the 

S'l� Irlln D!lgs, � ig i f�:' _ - - - _ �.� United States or Canada, on receipt of seven Dollars by 
:: S��l:: 3-8 to 2 in.; - - - - _ tiro 

3-8 to 4In., - _ _ _ _ _ 1300 the publishers. 
Iron & Steel Clamps. Die Dogs, C1ampDogs Vice Clamps The safest way to reIll1't is by Postal-Order, Draft, oI Expanding Mandrel�..!c. Send for latest Price List to' C. W. LE COul'OT, SouthNorwalk

�
,
�
Co
�

n
�� .. __ Express. Money carefuJly placed inside of envelopes, 

DAMPER B EST AND LEVERS securely sealed, and carefully addressed, seldom goes REGULATORS GAUGE COCKS. 
MURRILL & KEIZER, 44 HOLLIDA.Y ST., BALTIMORE. astray; but it is at the sender's risk. Address all letters 

Brayton Ready Motor 
It has no boller, Is safe, economical, started by any 

�:u���:"3'.:r=y,�;:'V:l�sp��� Sr£jre':d gives an 

Penna. Readv Motor Co,. 
20 N. 4th St •• PhlladeJphla. Pa. 

and make all orders, drafts, etc., payable to 

MUNN &00., 
3' PARK ROW, NEW YORK. 

�-------

THE "Scientific American" is printed with CMS. 
ENEU JOHNSON & CO. '8 INK.. Tenth and Lom

bard Ste., Philadelphia, and 59 Gold St., New York. 
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