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Inside PaKe, each insertion - - - 75 ceuts a line. g�.rm;r:&�fJ��� & J��;rtiJp�,N8!,�����r:.�Mla�H�g Back PRICe, each iU8ertion - - - $1.00 R line. Machinery, f-:team Engines, Boilers, etc. Also Agenffor 
FJnqravings may hearl advertisements at the same rate 

per line, by measurement, lUI the leUer press. _1dver­

tisements must be received at publication office lUI early 

lUI Friday morning to appear in next i8811e. 

FLO'trR KILLS 
:nea1,��se t���l� m:�:c�6r�t!��. br��r AJ���. G������� with our Governors always run with the throttle wide open, and keep thp. same speed whether the steam is 40 pounds or 80 pounds, as long as there is sl1fficient to do the work. This Governor is simple in construction, not liable to get out of order, permits the speed of the en-
r��8� ;��ye dC���':� s! �:Sillh�s enn��!�r�P =:,a�aC: eSn��el: and is at ollce the most powerful and most sensitive ,governor made, 

PLAINVILLE. COXN., May�, 1876. ALLEX GO".;H.�OR Co.:-I read an account of the" Allen Governor n in the �CIENTr}l'IC AM.:RICA�, and desire to tell you what I think of it. Your Governor was attached to our large engine seven months ago. It has done more than was claimed for it. It has saved about twenty per cent. of onr coal, and added greatly to our power. 'Ve thought 
a larger engine would be necessary to run our new lua­chinery, and had partly contracted for one, but now we have plenty of power. The agent says you have saved 
USI \�'rikri��\�: �;��n�eworth a thousand .dol�ars a year to our Company. They would not part wIth It f')r that �um. I have run an engine since 1848, and ne�er saw a governur which will regulate a steam engine hke yours. W. B. REYNOLDS, Engineer of Plainville llI'f'g Co. Address GERARD B. ALLEN & CO., St. Louis. �' IlASEll & CIIALMEUS, Chicago. NEW ORLEA�S MACI!INEllY CO ., New Orleans. 
�II�iRArE�:1!ot�ih'�it;"('!���·rl�l:ion. 

Mill Stones and Corn Mills. 
Chfn�S����k���M1tfAI��rgks�sk;f�:W�e�;I,I�����;. �nad 

tho celebrated and improved Rawson & Rittin�er Hoist­ing Engine, I will furnish specifications and estimates for all kinds of machinery. �end for descriptive circular and price. Address 
.J. C. TODD, 

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

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
" B. l'R!JIID. V, Prill'!. J. I, ill.EJ, PnI't 

11 "-;:<l"'R SIr'l 

GUILD & GARlliSON, 
34 to 44 First St., WilliamslJUrgh, N. Y., Manufacturers of 

STEAM PUMPS for all purposes. 
A��l'!l�'.�IUt�:�IIIHl:�lJ�SS, Ail' ()omprt·ssol'�. 

NO);·COliBUSTIBLE STE.1.11 llOILlm .\.'iD PIPE Gearing, specially adapted to Flour Mill s. Send for , catalogue. 
J. T. NOYE & SO�, Buffalo, N. Y. COVERING 

EAGLE FOOT LATHES, 

'VITH " ,\ In SP,\('I':" .:lIl'UOy.mIENT. Saves 10to 20 per cent. CHAL-:\IERS HPRXC:E CO., Fout Eo 9th �t. �. Y.; 120'2�. 2d St .• St. Luuis, .l10. 

THE CIIKUISTHY OF GAS }IANUFAC-, TUR];]. br A. VEH "OX H.\HCQ[·HT, F.H.S., one of the 

fl! 
Improvement in !;tyle. Reduction in �letropohtan Gas Ref{,l'e(!�. An intercRting and valu­prices April :.�th. Small Engine Lathe!;, able paper; showing the Origin ()f Cual. Huw Coal was Slide Re�ts. Tools. etc. Also �croll and }j'ormed. GreateRt Depth fur Coal. Changes in Cual I Circular �aw Attachments. Hand Plan- by Heat. Oil from Coal. Gases from Coal. Other I erSt etc. :--:end for Catalogue of outfits Substances Derived from Coal. Varieties of Cuul. for Amateurs or .\rtisans. I Coal Tar and its Remarkable Produ('ts. Xavtha. Bpnzol. \V-M. L. CHASE & CO., Creosote. Anthracene Oil. Pitch Cuke. llow Aniline 

D5 & 97 Libertv St.. �ew York. �s(,Ii�����gdA�t�����:�� :--:��i.v.��W��;: N��J7��in[,t� �� 

[ESTABLISHED 1846.] 

had at this office and of all newsdealers. 
���� 

Pyrometers, b��'n��rI7,il'fila�t�lp��� Boiler }iilZ�'R�Pw�HJfui:�t�P���\�l�I��;I�I�ft�:'��rer. 
I _ 

14� Broad way, 1'0.' cw York. 
i FOR ALL KINDS 01<' MACHI�];]ltY--Apply to 
I ______ s. C. HILLS. 7M Cl�I��?CrS St., New �o:�. 
I 

mON AND STEEL. BY Du. C. W. tHE-

f!��Ii� a�o�gt; oifn\}r:��ns1 r���nt���li�.sal;;i�����: ments in the Production, Working, and Application (If Iron and Steel; embracing the question of Labor in its relatiun to Capital; the Character, Value, Cost and Pro­duction uf the various kinds of Fuel, including Bitumin­ous Coals, Coke, ,\merican Fuels, Peat, Natural Gas Fuel, Liquid Fuel, Solar Fuel. .\lotive Powers and their 
�����:i��i�� b;�ie��I�)����a11�e�ra��ti���nOb:}iI!�� 
��C�;Yan�k��rS�wSe{eel�e�i���llie����lrili�!Otrurn:���� rl'he oppn Hearth Sy�tem. The Use of Ferro-�langa­nese. Use of Chromium. Production of Mild �teel. 
§lg�?��in���f.�tu�l�l.le v..� rJ�kcl�iiP��n�f )���I!lini�a1nl "��I� 
i��n� )rel.�e��t���s I :A)Cl���tec'X��Ur��tnl��);:u �Jt'��f ��g� Rust. Ainslie's Method. BartI's �lethud. Contained 

(�oJ"ee, IlIalt" Corn, Cocoa, and (;raln­Dr)'iu>! llIucltiue. ('oilce-Hulling aud POlishillg Machine",. .'ofree-'Vu(lljblllg llJucblne. Helix Sligar Evallorator. 
lUe •• I' •. (;. AIH)]"I' IlE LOW & CO., 42 Cedar Street. ;U'· •• l" .  ,111J�OZ & E"l'RIEL1,A, 52 Pine �treet, New York, are Mr. Guardiola's Agents, and they will give prompt attention to all orders for any of the above machines. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS. 
in �('H�:";TH'l(' A�lEHICAX SUPPLE.\II·;:\·T S Nos. 70 and 71 __ _ 

MANUFACTURED BY BURLEICHRoCKDRILL CD. 
SEND FOR PAMPHLET. FITCHBURG r.1ASS. 

���;J2;l��S�ach. '1'0 be had at this omce,and O�al! 

i Steel Castings, PATENT COLD ROLLED 
'" SHAfTING. 

From 7.l to 10,()(X) I bs. weight, true to pattern. An invalu­able �ulJstitute for forgings, or for malleuble iron cust­ings requiring grpat strpngth. �end for Circular and pri!'p liHt to CJn:�1'EH :--'l'EEL CA!'-''J'L.VG COMPA,NY, };\,ELI:\A �'J'ltEET, PllIl"AIJELPIlIA. l'A. 
The fact that this shafting has 75 per cent. !,rcatpr MAC H I N 1ST S' Too L s. �i1ee�1�h�:e�cicid��Si�'Ul��1�)d tit��Y;��� !itao'!ft�c����n;lci:' I NEW AND I:\tl'H OVI'�D PAT TEHNS. 'We are also the �ole lIlunufacturer� uf thp CELF.BHAT EIJ Send fur new iilustrated catalogue. 

�t��:L�n;r., A�;,�Oi:;J����da.:t�fe��n\,:greull;�l\�Il��e�ri i La tb es, Planers, Dri lis, &0. application to JONES & LA UHHLINS. I '1'ry �treet, 2d and 3rrl Avenne" Pitt,burgh. Pa. NE'V HAVEN MANl) F ,\ CTUlllNH CO., 
100Ft Canal Street, Chicago, Ill., and Milwaukie, Wis. .'ie,,, Iluven, eOIlIl. i;17'"' Stock� of thi� shafting in Rtore amI for �ale by FULL�at, liANA, & }'I'l'Z. Bt)ston, Mass. GEU. PLACE & CU. 121 Chambers St., N. Y. 

THE UNITED tlTATEtl NEW IRON Landing I' ier: Delaware Breakwater Harhor; huilt on Iron �rew Piles. Designed by Lieut. Col. J. D. KeHTz, U. S. Corps of Engineers. A full History, with :\lap. De­scription, Details. and Scale Drawmgs. By A. STJ.EHLE, C.E., Assistant Bngineer of the works. A valuable and important paper. \Vith 42 illustrations. Contained in 
:--:cn::";TIFICIAl\lERl('.\� �PPP LEl\1E:\'TS Kos.72 and 73. Price 10 cts. each. rl'o be had at this uffice and of all new8dealers. 

S5 OUtfit free. S.alar� guaranteed. \\'rite at once to EMPIRE NOVELI'Y CO. 3O'J Broadway, New York. 
STHO�G AND CIlEAP SPAR BRIDGES. General description. dimcn!oiions. and particulars, with 2 

f:;T:,8fg� �r��iJ��sOr?rilef{��f S�!l,:;��)rra\����� �I�e���lj�e u��: ful for crosRin� of crC't'k�, small rivers. gullies, or wherever a costly �truetllre is not de�iI'ahle. 'l'hf-' draw­ings are from the Spar Bridge exhibitpli at the Ccnten-
�l\;\I�'s�n btr7(Tg�� �r(�;rl����(��p�;s:Ji���a�l�ll�:�;:��se���I1¥. Contain<'d in HCIE:\·'.rH'IC A.\II·:UICA:" �l'PI'LK\lE:\'T X(). 71 . Priee 10 cents. Tu be had at this utlicc and of all newsdealer�. 

WorcelSter, lUass., 
Manufacturers of the lllaisdell Patent Upright Drllls and other first-class Machinist�' Tools. 

The H 0 A 0 LEV 
PORTABLE STEAM ENCrI NE . 

WITH AUTO MATI CAL CUT-OFF REGULATOR 
AND BALANCED VALVE'. 

THE BEST"�MOST ECONOMICAL ENGINE MADE 
SENO FDA c/.qCU,£,;oIIIIIR. 

Th.J.C.HOADLEY CO. LAWRENC E. MASS. 
�TATE WHERE YOU SAW THIS. 

4 
. -�� ... ���-

�IANVFACTunE Ol� AHTIFICIAL BUT-ter.-By Prof. Henry A. Mott, Jr .. :K)'-I. 'Vith six en­
SraVings.-Being a History of the Artiticial Butter 
iI!;�y�t�;�,rD'el��I�c�ti�,Yte�.,tOi��r�vl�;:��rs�lpf.��\�fS

:�� Artificial Butter Factory. Engravings of the Machinery required, Chemical Analyses of Butt.C'r and of Artificial Butter, J)ptails uf the ('()st� of setting up an Artitll'ial 
Mnnn & Gu'.S Patent Offices. Each tooth cuts more than 1,0;)) feet of lumber without sharpening. Send your full n�ll��tftr��c��J'�J�:�j':'ll�����1 �f,ql�li:;���f,���uI:�I�e�i:l����nd� {he Daily Protlt, etc. A ('omplete Hn(t reliable treatise contHined in H'[l-,NTIFlC A.UEHICAX H('Pl'LE:'tIK�fT Nos. 

48 and 4\1. Price, 10 cents each. '1'0 lJe hall at this office and of all newsdealers. address,plainly written, on a postal card for Emerson's New Hand Book of Saws, and sample 
Tooth free. Address The Oldest Alrency for 80licitiulr Patent8 in the United States. EIUERSON, S:lIITH & CO., Beaver 1<'aIl�, Pa. 

UPRIGHT PrPE�§�S. TmRTY YEARS' EXPERIENCE.: Blake's Patent Stone & Ore Crusher. MORE PATENTS havebeen secured through this, NEW PAT'l'ERXS, with important im-Iportant implt)Vt·Iw'nt�. an£! ahundant agency, at home and abroad, than through any other in : istrength. This i� t1H' only ma(,hine mwd tile world. I by the prineipal Ml·XIrIPAL. U,AILHOAH They employ as their assistants a corps of the most ex- and Ml�I:\U C()HPOHATIoX� and Co:'\:-
perlenced men as examiners, specification writers, and li���[gTnO��t�U��ri��: fo���t���ki��:��:��d ���� draugbtsmen, that can be found, many of whom have ibrittle substancps TO A�nr SIZE. Send. been selected from the ranks of the Patent Office. �ri��U�lit'l'S���t15'�:, New Haven, ct. SIXTY THO USA N D inventors have availed them- : selves of Munn & Co.'s services In examining their in-I P EltF ECT ventions and procurmg thClr patents. MUNN & CO., In connection with the pubUcatlon of 

, NEWSPAPER FILE the SCIE�Tn'IC AM�;IlICAN, contrnue to examrne rn-
ventfons, confer with inventors, prepare drawmgs, spe- ----- ....,-----
cifications, and assignments, attend to filing applications m���i��"��lll�a�:�p��rR. £?t� fi���e�����tryei��f,�g��'il in the Patent Office, paying the Government feep;!, and and price reduced. t'ubscribers to the SCII<;:\TU' IC AM­
'�atch each case, step by step, while pending before the EHICA:\, anll S(,H:STH'ICA�IEHJ(,AX SPP.PLE)lE:";Tcan be supplied fur the low price of �1.50 by mall, or �"!.25 �lt �he examiner. This is done through their branch office, cor- office of this paper. Heavy board �i<Ie�; mscnption ner �� and 7th Sts., Washington. They also prepare and 

I 
.. SCIEN1'UnC AMERICAN," in �ilt. Necessary for 

file caveats, procure design patents, trademarks, and re- every one who Wishes to preserve t e paper. 
issues, attend to rejected cases (prepared by the inventor Address 

MUNN & CO or other attorneys), procure copyrights, attend to lnter- ., 
ferences, give written opinions on matters of infringe- _____

_
_ Publitshers SCIEXTIFIC AMERICAN. 

ment, furnish copies of patents, and, in fact, attend to WOOD & LIf'!.HT every branch uf patent business, both in this and infor- \.l eign countries. Machin e Co. 
A special notice Is made in the SCIENTIFIC AMER- WORCESTER, MASS. 

leAN of all inventions patented through this agency, ! !-rlanufacture all kinds of with the name and residence of the patentee. Patents: Iron-W9rking are often sold. in part or whole, to persons attracted to : Machinery, the invention by such notice. I including many novelties. Patents obtained in Canada, England, France, Belgium, . 
Germany. Russia. Prussia. Snain, Portugal, the British : Shaf�ine, Pulleys, !::. 

t t . Send fOT Circulars. ColonIes, and all other countries where pa en s are i ____ 
� __ . 

granted. at prices greatly reduced from former rates. : -----. BURY-DRILl. ('HUCKS. Send for uamuhlet �ertH.ining specially to to reign pat- I:> ..A. N"  l'erfected amI Pripe reduced. ents, which states the cost, time granted, and the re- , Manuf'd by the HULL & l!ELDE:-; CO., Danbury, Ct. quiremen ts for eac h country. 

I PATENT SCROLl, A"D B.\XD fL\W �lACHIX�]S A Copies of Patents. speciality. CORDESMAN, �;UAX & CO., CinCinnati, O. 
Persons desiring any patent issued from 18.1Gto Novem- --- - -- ---

ber 26 1867 can be supplied with official copies at rea'" IT l' A YS to sell our Ruhbpl' Hand Printin:.r Stamps. 
sonabie c�st, the price dep.endi�g upon the extent of i l.'erms free. G. A��.\ ��)�H. & BRO., �leveland� drawings and length of speClficatIOns. I -

Any patent Issued since Novemb�r 27. 1867, at w�lch $50. OO�'��tIbEri�-��s����t
.�of�r

T
cil.!'::��ES-

�.ime the PatentOffice commenced pnntlng.the dra':Ings 
I fl. L. SHEPAHD, Cincinnatl,O and speCifications, may be had by remittlDg to thIS of-I 

lice ,1. I BIG PAY to seli our RennEH PnrXTIXG ST AMPS. 
.'\. copy of the claims of any patent issued since 1836: TerlDsfree. TAYLOR & CO.,Cleveland,O. 

wi[[ 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 fuB 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 handbook of refer­ence for everybody. Price 25 cents, mailed tree. 

Address 
MUNN &: CO., 

PubBshers SCIENTIFIC AMERICt\N, 
3'7 Park Row, N. Y. 

BRANCH OFFICE-Comer of F and 7th Streets, WashlngtQn, D. C. 

BELLEFONTE 
Water Wheel. 
This whpel is offerpd to the public with the fulle�t con­fldenc(l on the part of the proprietors that, after 12 years' the tur-

DVNCAN & CO., Bellefonte, I'a. 

BRADFORD MILL CO, 
�ucoe880r. to Ja.s. Bra.dford " Co. 

MANUFACTURERS 01' 
French Buhr Millstones, 
Portable Corn & Flour Mill .. 

Smut Machine., etc. Also, dealers in Bolting Cloths ant. 
Geueral Mill Furnishing. 

01llce&Factory.158W.lld8t. 

'!!�=r::i�C�I, �x.�()'.�x� X A'I'I, O. 
• W.R.Duula.p,&e. 

ON APPLICATION. 

11. BICKFORD, Cincinnoti, O. b Steam ���a;a Works. 
i ESTABLISHED 1826. . CHARLES B. HAItDICK, 

"''''''' " :.. No .2 3 "'dan." S treet. .. � __ BROOKLYN, N. Y. 

B:J;�i;:�e)It�li�n A����t��, 
IS I �lJPERIOlt TO EVERYTIIIXG J<'OR. FRIED��F�:;UR�N:yECTOR, 'Packin[, Boar�, GOIDon!, Etc. 

NATHAN &. D REYFUS, New York. 
108 Liberty St. 

Send Cor CirclIlar. 

Imported nnd 1'01' �nle by 
llIcCULLAGIl &; CO., ,HI Beaver ",t., X. Y. 

1872, 1873, 1874, 1875, 1876, 

SCIENCE RECORD. 
tr:t!�� ��J>i:'�;e�p��e rN�.e�:�:� )\�g;:Sve ��i��IYpI�I���� Persons (ipsirin:.r a conclen!'e I hh-tnry of the most inter-Clipper Vertical Engines, oifand on Wheels. estill/! }1�acts and Di�cllverips in tile Arts, Bdenccs. anll Price, on wheels, 6-horse power, $485; 8-horse, on Inventions, for the years from 1.>172 to 187H, will Hnd them wheels, price *700. Dry Stram Horizontal Engines. S- revonied in the tive volumes ot the SCIE.:...'!'.; HEt'OU)), Horse Power Climax, on wheels, �J2,i Builders of �ta- now otJered at half the original price. g6�W�I ���i��=: �\��esFi�i�ii �lI:d ��t�tfsemf�i���: Ul����,rKnIJl�baer1���;t�;lt�i\��:t��:l!;i(��'�;1\��(' ���ll�a'�tY:I�� Crank :o:tationary and Plain l!'initshed Engines, Boilers, 'tre not only faithfully dpscribpcl lJut lIl'lDV of the sub Ci�cular �aw Mills .. etc.. ,. . jects are illu!oitratc(i with t1n(:I}; executed engravtng8� t-'uccessor� to Utica :-;teum Engllle Co., formerly \\ ood prepared expressly fnr these Annuals. & Mann. Established )�7. . . : Amung the subje(-t�. the following art' the mORt note-We hav� the large.st .hne EngIne Patterns in UnIted Worthy. {'xhilJiting in a eon<lense<l form a gcuerul ac-Stateti·TA\.91:0JtP�llA�(l:t�{V;'l?���\dc� CO., : (;(l!fi�:�l�hr};lrfo��� 01, �!�l��{rY�l?l{(; Y, \Ve�tl1lin8tel', Uu,·yland. 'I MECHANICS AND ENGINEEUING. -�- . .  -- ------ ------__ ... _ _ . _ EJ·EPI'IUCITY. LIGH'I" HENI" S(IUXD, ThCHNOLOGY, '!'HE USEFUL AWl'S, BUT A:\TY AND I1011TlCULTUl:E, AGlUCULTUHE, 

BUY YOUR llOILER AND PIPE 

COVERING 
direct from the Manufacturers. 

ASHES'rOS FEL'rING CO., 
FrontSt., near Gouverneur, N. Y. 

UURAL AND HUUSEHOLD ECONOMY, MA'l'EIUA MEDICA. THEil APEUTIC>'. HYGIE�E, NATUHAL HI�TOHY A�D ZOOLOGY, METEOHOLOGY, TElmE�T[aAL 1'1lYtiICS, GEOGHAI'HY. GEOLOGY AND MINEHALUGY, A>'TIWNO)IY, BIOGRAPHY AND NECHOLOGY. Each yearly volume contains about GOO octavo pag-e� 
;P�!���:hguA�{rg �������iia�f a�gn���g��;;�g��'(l{���� and will be mailed un receipt of $1.25 each, ur$/j for the set of five volumes. They were published and heretofore sold at $2.50 each, or $10 for the set. �tate, in r('mitting for a Ringle volum(�, whidl year, from 1872 to 1B76, i!'! rlesired, remembering that the date of the volume c()ver� the events and di�coveries uf the previous year. :-;ent by mail on receipt uf price. Address �lU:\'N & W·p,��IH�;'.���".:v York city. 
����� 

THE " Scirntific ATllt'riean". i� printed with CRAS. 
ENEU JOHN�ON &0 CO.'S INK. Tenth and Lom­

bard S18., Philadelphia, and 59 Gold St., New York. 

© 1877 SCIENTIFIC AMERICAN, INC. 
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