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:Ie and Stationary Engine Builders, etc. "end for Cata. 

Inside Paac, eaeh insertion - - - 7� cents a line. ESTABLISHED 184.4. 
Back Pall'e, each in .. ertion---Sl.00 a line. I JOSEPH C. TODD 
Engravings may head advertisements at the same r·ate 

I (Formerly of Todd & Rafferty), ENGIN EER and 'MACHIN-
pe r  line, b y  measurement, as t h e  tetter press. Adver-- ��Ch�!��: s���P���t��'s, 1i�ft��s�:t�
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tiSerne.nt8 must tx: received at �licatu:n ojfice � early r:e ��1�irie�
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{�ilr�u�;:I�hl�����JJi�:t1Z��t�tAi��If��l!�1�; as Friday rnorn'tng tJJ appear 'in next U8Ue. alrkin�s of machinery. Dend for descriptive circular 

_______ ._ and price. Address 

L'tTMBER MILLS 
need exact motion. The Allen Governor gives the full 
force of the steam as the saw strikes the tog and shuts 
� o1fwhen no longer needed. It holds engines steadier 
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speed of the engine tObe changed at will. is neat in ap
pearance, noiseless, very durable, saves the engincer's 
time, saves fuel, and is at once the most powerful and 
most sensitive governor ever made. 

1,ARGE SAW AND PLANING MILL. 

Cor. Portland and Traverse Sts., Boston, Nov. 5, 1874. 
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drives two 6-f�et circular saws, two 4-feet circular saws, 
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work done by oW' engine is constantly varying, and the 
changes are very great. The engine never ran steadily 
until about three months ago, when we attached to itthe 
Allen Governor. Since then it has been governed abso-
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have been able to do more and. better work and save greatly in i fuel. H. P_\.HKER & CO. Address 
GERA TID R ALLEN & CO., St. Louis. 
�1\tv��litI�EX�t3u:��li'l:'N��'¥''fi'EPOT, New Orleans. 
PACIFIC IRON WORKS San ];'rancisco. 
]'[LER, STOWELl, & CO.".}1i!waukee, Wis.,or 
THE ALLEN GOVER�OJt CO., Bo .. ton. 

Mill Stones and Corn Mills. 

Workriny lJTodels 
tr���;r

rimenta
��i.\:��RN�ft�"6� 'i5e����'t���'i .

to 

E AGLE FOOT LATHE S, 

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

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
,. B. FRillLII, V. PrBS't. I. I. ALLEJ, Pru't 

To 11, PmR�llt �'ll' 

GUILD & GARRISON, 
34 to 44 First St., 

Williamsburgh, N. Y., 
Manufacturers of 

STEAM PUMPS 
for all purposes. 

A lso VH('llUJJl Pumps, 
Vacuuln Pans, and 

Air eompressors. 

NON·COMBUSTIBLE STEAM BOILER A!iD PIPE 

COVERING 
WI TH " ,\ IR SP ACE" IMPROVE1IlIcNT. 

Saves 10to 20 per cent. CHALMERS SPJ<JNCE CO., 
Foot E. 9th St. N. Y.; 1202 N. 2dSt., St. L O U i

S
, Mo. 

�fIJ:le�i�����is�:��I�s'g'§����':i THE CHEMISTRY OF GAS MANUFAC-
I Circular Saw Attachments, Hand Plan- TL'"Itg. by A. VER:\O� IL\ucoruT, F.lt.R., One of the 

ers, etc. Send for Catalogue of outfits MetropolItan Gas B.efprep� An intere�tillg and valu-III 
Improvement in style. Reduction in 

for Amateurs or Artisans. I able paper; showing the Orifon of Coal. H ow Coal was 
c-

WM .. L. CHASE & CO:, I ��r���t. 
Gl)1fti:�n?6��t �a��:
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in
ofg:� 95 & 97 Llbertv St .. New York. I Substances Derived from Coal. Varieties of CoaL _________ - - - ------�-- I CoalTar and its RelnarkableProducts. Naptha. Benzol. 
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'S(UE�Tll!'[C A1\fEHICAS- SUPPL}JMBNT No. 72. To be 
had at this office and of all newsdealers. 

fORUCN SU8SCRI8fRS. 
The fact that this shafting has 75 per cent. greater 

strength. afiner finish, and is truer to gauge, than any 
otherin use, renders it undoubtedly the most economicaJ 
We are also the sole manufactW'ers of the CE I,EBRATED 
COLLINS'P AT. COUPLING, and furnish Pulleys, Hangers, 
etc.! of the most approved styles. Price list maiI(->(t on 
app ication to JONES &LAUGHLINS, 

r:i'Ty Btreet, 2d and 3rd A venues, Pitt�lmrgh, Pa. 
190 S. Canal Street, Chicago: Ill., and Milwaukie, Wis. 

liT' Stocks of this shaftIng in store and for sale by 
FULLJ!JR, llANA, & F'I'l'Z, Boston, Mass. 
GEO. PLACE & CO. 121 Chambers St., N. Y. 

For the convenience of subscribers 
residing abroad, we have p repared 
the annexed table, exhibiting the 
subscription price of the SCIENTIFIC 

AMERIOAN and SUPPLEMENT in the 
}Jl'irwipal foreign currencies: 

$)) Outfit free. Salar�guaranteed. \\'rite at once to • •  EMPIRE NOVl<JLl'Y CO" 309 Broadway, New York. , ----- i 

The prices here given arc, 
for One year's subscription, 
including thc postage. 

Paints, Roofing� StealD Pipe and' Boiler Co v- -------------. 
t� rhlgs, �tt�aln Pa('kill:!, Sheathin(Js Fire Acid, and 
Waterproof Coatings, Cements, etc. Send for Samples, 11- Austrl'a lustlated Catalogues, Price I.lists, etc. '-' 

. 
. • • • . . .  0 • • • • •  

S'r MAIDEN LAI'H�, NEW YORI". Belgmm . . .. . .. .. .. .  . 
TUbe Cleaners for cleaning Boiler I �������:: .. '. '. : : : :  : : : 
TIONAL STEroL 'I'CBE CUANIOR Co. ��r:'9th §tr�N

N;� , German �l�lpire ..... . 
---- , Great Bntam . • • . . . . .  \",TOOTlWOHTH >'GI{!<'ACFJ PLANFJRS, $125. Planer .. I IIolhnd \ and Matchers, $:\50. S. U. HILLS, 78 Chambers ' . . . . . .  , • • . . •  , . 

Street, New York. Italy . . . . . • • •• . • • . • • •  -O-RO---P·· F()Ji(nxG�';I�(1 . . ---- 1N0r>yay . .... . . _ . _  . . . .  

�PECIAL lUAClITXRH,Y, HusSla . , , . , • • • • . •  ' 
• .  THE HULL & BELDEN CO., i Sweden ............. . 

__

_
___

__
____ 

Danlmry, Conn. ';'l\vitzerland ........ . 
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I S. Flori ns !J 1" ,) 
I Francs 201 3\J 
Kroner 15 2:1 
Francs 2°130 
R. M. 16 25 
Shillings 16 24 
H. F. 9 ]4 
Francs 20 30 
Kroner 15 23 
Houbles 5 8 
Kroner ];}, 23 
.Francs �()I�O 
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! 46 
35 
46 
37 
36 
21 
46 
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35 
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LeCOUNT'S PATENT 
Machinists' Tools. 

REDUCED PRICES. Dell08it either of the above amounts 
S�F IrRn D.?gS'�:ngtt�:: _ !�::l31 in any of the important post offices in 

.. St,fel:: t�\��\�·.', _ _ _ _ _ _ 1�:�' Great Britain or Ireland, or in any 
--------

Iron & Steel Clamps, Die Dogs, ClampDogs,Vice Clamps, • 

_ Expanding Mandrels, &e. Send for latest Price I,ist to country on the Oontment of Europe c. w. LE COUNT, South Norwalk, Conn. , 
Pyrometers, Fo
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Boiler Flues�o.:::..uper-Heated steam, Oil HUlls, &C. 
HEN"Y W. BUI,KLEY1'nSB
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HI.;GUT�A'l'ORS GAUGl� COCKS . . & 00 New York city and send us '" MURRILL & KEIZER, 44 HOLLIDAY ST., BAL'rnWHE '
I 

" . . " , • 
-- - - --- -- ----- - - -

_ 

- - - ---- --- the receIpt, WIth the name
. 

of the 
[ESTABLISHED 1846.] [u>k J'LANERSA�_ [�ik PLANER SAW - -� 'sender? and the a?dress to wInch the 

.sIt C-�H .,�.� � '
1
'---: paper IS to he malled. 

Mnnn & Go'.S Patent Offices. 
The Olde .. t AlI'ency for .. olicitinll' Patent .. in the 

United State ... 

Wanted 10,000 Lumbermen and Sawyers 
!r'd �:t��f;[;���!:r!a1��e\? :::����� ����:�l��!�g�h�
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Hand Book; or, Sawyers Own Boo", FRKE. 
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ROOA1WlS' PNl'EYl' U:\TYEH8AL ECCEN
- ) TRIC MILLS-For grinding Bones, Ores, Sand Old Crucibles, Fire Clay, Guanos, Oil Cake, :B'eed, Corn, Corn and Cob, Tobacco, Sn Uff, Sugar, Salts, Roots, SpICes, Coffee, Cocoanut, Flaxseecl, Asbestos, Mica, etc., and whatever cannot be ground by other mills. Also for Paints, Printers' Inks, Paste Blacking, etc. JOHN W. THOMSON, successor to JAMES BOGAHDUS, corner of White and Elm Sts., New York. 

E;nERSON, SIUI TH & CO., Beaver }<'all .. , Pa. 

THIRTY YEARS' EXPERIENCE.I 
MORE PATENTS have been secured through this 

agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps olthe most ex
'(lerienced men as examiners, speCification writers, and 
draughtsmen, that can be found, many of whom have 
been selected from the ranks of the Patent Olllce. 

SIXTY THOUSAND inventors have availed them-

----

Machines 
AND 

Wheels 
Guaranteed, 

Send fa .. 

Illustrated 

Circular, 
Wei." .... port, 

PA. 
selves of Munn & CO.'s services in examining their in- __ � __________ _ 

ventions and procuring their patents. i PUNCHING Drop Hammers ang Tli\'s',f�'r ,\,ork-
MUNN & CO., in connection with the publication of I mg Me�alH, &�:" �ln� .. �llLJi..� & 

the SCIENTIFIC AMERICAN, continue to examine in-, PRESSES. �tn�KER PRE�S CO., Mlddletown, 
ventions, confer with inventors, prepare drawmgs, spe- ' 
cifications, and assignments, attend to filing applications 
in the Patent Office, paying the Government fees, and 
watch each case, step by step, while pending before the 
examiner. This is done through their branch Office, cor
ner F and 7th Sts., Washington. They also prepare and 
file caveats, procW'e design patents, trade marks, and re

Use Carey's Champion Adjusta ble SteamPipeand Boiler 

COVERING. 
Best i n  use. Address 

PHIL. CAREY & CO., Dayton, O. 

issues, attend to rejected cases (prepared by the inventor ENGINE BUILDERS, MACHINISTS, OR or other attorneys), procW'e copyrights, attend to inter- Manufacturers. in ,"vant of an experiell ce(l Ine
ferences, give written opinions on matters of infringe- ('hallieaJ Engineer and Draughtsman as Mam:ger, De-
ment, fW'nish copies of patents, and, in fact, attend to iii¥�.t�t��;�§lfar;��Eli.��b��

r
gr����ltr!�rt·M�: every branch of patent business, both in this and in for- : 

eign countries. I 
A special notice is made in the SCIENTIFIC AMER- ' HORSE STALL FLOOR, 

ICAN of all inventions patented through this agency, Patented through the Scientific American Patent 
with the name and residence of the patentee. Patents Agency, June 4th, 1872. Rights sent by mail, with full 
are often sold, in part or whole, to persons attracted to instruction show to make and use, on receipt of $100; two 
the invention by such notice. for $150. It will keep the stall cleaner and the horse 
Patents obtained in Canada, England, F rance, Belgium, much more comfortable than any fioor in usc. Itrequires 

Germany. Russia. Prussia. Suain, Portugal, the British less thanone-half of the mmal amount·of bedding. Any 
ColonIeS, and all other countries where patents are man can make them with very little expense. A liberal 
granted, at prices greatly reduced from former rates. discount to carpenters or stable keepers in quantities of 
Send for uamuhlet uertftining specially to foreign pat- twelve ormore. This floor is used throughout the New 
ents, which states the cost, time granted, and the re- England States, and many parts of the South and West. 
quirements for each country. State, County, and Townrights forsale. Agents wanted. 

Copie .. of Patent ... 

Persons desiring anypatent issued from 1836 to Novem
ber 26, 186'Z-. 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 Office commenced printing the drawings 
and speCifications, may be had by remitting to this of
fice $1. 

... 0\ copy of the claims of any patent issued since 1836 
will be furnished for $1. 

G. W. GORDON, 
256 Broadwuy, Che lsea, lUa .. s. 

'. TO I N\iENJqRS < 

AND MANUFACTURERS 
'. 

FOLLOWS & BATE, Manchester, England, Hardware 
and Machinery Merchants, are prepared to buy Ameri-

DUC'S IMPROVED 

PATENT ELEVATOR BUCKE� 
FOR BREWER�rl«s

O
, �

�G�iFR�rl�J�, fkEV A- -
STRONG AND CHEAP SPAR BRIDGES. 

coir����fA�\���e ��di�� �:r�;�\��ar� General de�cription, dim�nsi9ns, and. particulars, with 2 
outwear six of the ,\ Or�DSTYL}!; BUCKE'l'S." pages of dra'Yings, co ve�lng l11ustratlOn� of a�l the de
The cost is about the sa.me. Address tails, for a brl�ge of 100 feet span or ]e�s. speClall.y u�e-

T F ROWLAND B kl � D N Y ful for cr OSSIng of cn�eks, small rIvers, gullIes , or 
• • • roo yn, .JJ.I. ., • 0 1' where ver a costly structure is not desirable. 'rile draw� ------ ings are from the Spar Bridge exhibited at the Centen-

C'tTARD10LA'S nial, in the U. S. Department of Military Engineering. I These hridges are wholly composed of undressed stutl:. 
COFFEE & SUGAR MACHINERY· g�
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Coffee, Malt, Corn, Cocoa, ao d Grain
Dryin2: Macbine. Coffee-Holling and 
POJishing Machine... C'offee-Wa"hing 
Maehine. Helix Sugar Evaporator. 

Me .... r ... C. ADOI,PHE LOW & CO., 42 Cedar 
Street, lUe .... rs. JI l:NOZ & E�PRIELLA, 52 Pine 
Street, New York, are Mr. Guardiola's Agents, and they 
will give prompt attention to all orders for any of the 

newsdealers. 

1872, 1873, 1874, 1875, 1876, 

SCIENCE RECORD. 
above machines. 
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?oU:lyp����: Persons desiring a condensed history of the most inter-ROCK DRILtING MACHlNES 

AND · 
. AIR COMPRESSORS, ' �ANUFA�TURED BY BURLEICHROCl<DRILL' CO. 

'�ENlkfOR PAMPHLET.,�WITCHBUR(1. MASS. 
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recorded in the five volumes of the SCIENCE HECOHD, 
now offered at half the original price. 
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are not only faithfully described, but many of the sub
jects are illm;trated with finely executed engravings, 

-�--------------- - -- -.-.-- prepared expressly for these Annuals. 

St I C te Among the subjects, the following are the most note-

e e as Ings worthy, exhibiting in a condensed form a general ac
count of the Progress of the World: 

'I CHEMISTRY AND ME'I'ALI,URGY, . I MECHANICS AND ENGINEERING From � to 10,000 Ibs. weight, true to pattern. An lllvalu- ELEC'rmCITY LIGH1' BENl' SOtJ"D able substitute for forgings, or for malleable iron cast-' 'l'ECHNOLOGY THE USEFUL 'AR'l'S ' ings requiring great strength. Rend for circular and, BOT AN
. 
Y AND ' HORTICULTURE 

' 
price list to CHESTER S'l'EEL CASTING COMPANY, AGIUC'ULl'URE ' 
EVELI'�!c_i"\'I'l{EE'l', l'HILAIJELl'HIA, PA. HUBAl, AND U'OUSEIIOLD EC'ONOMY, 

MA'l'EHIA MEDICA, THERAPEUTICS, HYGIENE, MAC H I N 1ST S' Too L s. �1:Hmif6LIJlf-J.oflR��fT�Pll'�ThVslcs, 
NEW AND IMPROVED PATTE RN S. GEOGI{APHY, 

Send for new iilustrated el1tulogue. x���g�J�ff.
D MINERALOGY, 

Lathes Planers, Drills &0. BIOUHAI'HY AND NECROLOGY. 
NEW HAVEN

' 
-ANUF \ C'.·IIR

' 
I"'G CO Each yearly volume contains about 600 octavo pages, 

.HI. • .l �, .- ., ,including a large number of hands:ome engravings. Ne", Hav en, Conn. I They are bound in substantial and handsome bindings, 
and will be mailed on receipt of $1.25 each, or $5 for the 
set of five volumes. 

They were published and heretofore sold at $2.50 each, 
or $10 for the set. 
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of the volume covers the events and discoveries of the 
previous year. Sent by mail on receipt of price. Address 

MUNN & ��p!r�BJ'��EJ':W York City . 
When ordering copies, please to remit for the same as can Goods for Cash, and to act as Sole Wholesale Agents. A :��
v
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A pamphlet. containing full directions for obtaining iI:��la�t��e�
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United States patents, sent free. A handsomely NEWSPAPER FILE i��t��l�r�'J>f::
i
�a�i�;I�:(]j����g;:�{�tse tl��h?�;� bound Reference Book, gilt edges, contains 140 pages -- .... ---

, 
required, Chemical An.tlysc� of Butter and of _Artlficldl 

and many engravings and tables important to every pat- The Koch Patent Inle, for preserving newspapers, ������'F��t6�1;, ��i
h
c�at�\Sr��ti'ii���rh���feri��lf\��� entee and mechanic, and is a useful handbook of refer- �arp��:sre���CcF���;gti���s��e�h�e8����Ti�f�·0�r� �UPERIOR TO EVEI�YTIIING FOR C t f f d ence for everybody. Price 25 cents, mailed free. r�HI(' AI\" and SCIEXTH'l{, AMEUWA x SUPPLEMli�NT can be 
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Address 
MUNN & CO ��J>�
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., I "SCIENTIFIC AMERICAN," in gilt. Necessary for , and of all newsdealers. Pubhshers SCIENTIFIC AMERICAN, every one jVho wishes to preserve the pa per. ' "  I I ___ ___ _ ___ _ _ ___ _ _ ___ _ _ 3.,. Park Row, N. Y. l Address I MUNN & CO Imported and for sale by l-'HE II Scipntitic American" is printed with CRAS. 
BRANCH OFFICE-Corner of F and 7th Streets" , ' ENEU JOHNSON & CO.'S INK. Tenth and Lom· 
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