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lu,ldol'all'e, eReh insertion - - - ",Ii eent.. a,line. 
Back Pall'e, each insertion _ .. - $1 .• 00 a Jine. liJngra,1Jing8 may head advertillements at the same rate 

. per line, !Jy mea$Urement, as the letter press. Adver· t� must be received at publication ojfice as early 
as F'riaay morning to appear in next iII$Ue. 
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, lD print cards, labels, etc., at rter rlnter's prices. , e press .. for circUlars, etc., $r sent two 3p. stamps fOr catil101lUe. 
KELSEY & CO., M'f'rs, Meriden, Conn. 

Har:t-fson's ,SJ'stem .of Grinding! CutBrassGears,JlsUree. GrMt,l94Bevel'lySt;;!JOston. 

Illustrated Catalogue Now Rea y, 
NE,W SPANDARD FLOURJ.NG lIlTLLS. -., 
Old Theories, Horizontal Grinder8, Slow Runners,' Fully ExPlodea. Fine Flour, High Speed, and Econo • micalMillflig FUlly Established. ' 

A NEW Copy For All. 

ROCK DRILLING MACHINES 
liND 

AIR COMPRESSORS 
MANUFACTURED BY BURLEIGH ROCK DRill CO Millers and Editors please,address 

EDWARD HARRISON, 
No. 131S Howard Ave. New Haven, Conn. 

Steel Name Stamos. 
N. Y. ISJ'ENUJL WURKS, 87 }oassau St" N. Yo 

SENG FOR PAMPHLET FIT018UR', pJlASS. 

Mill Stones and Corn Mills, 
We make Burr MlIlStOnea Portable IIfiUs Smut Machlnes, Packers, Mill PlckS , iVater Wh'!;�!�, PUJleys, lUld 

Gearing, specially adapten to Flour 4l1ll S. Senn for 
catalogue. 

J. T. NOVE & SON, Dutralo, N. V. 

�THE TANITE CO .. 
. .. . STROUDSBURG, FA. 

ENIERY WHE£LS AND CRINDERS. �EP. PLAPE, 121 (Jhambers St., New York Agent; 

Model Engines. 
� � lC AIDsrTN"G s' 

2ii NEW YEAR CARDS, with name, 2{)c. 2!i Extra Mixed, lOc. Geo. 1. Reed & Co., NasSRu, N. Y. MAC H I N 1ST S' Too L s. it��eR':-!ntJfy?t��Th' i.?1':.Prn8r.!t��r�a�g� employees of every branch of service. Subscription $1 a year. Send for a specimen copy. H. :R.. 'WORTHINGTON. 239 BROADWAY NEW YORK. Hydraulic Works, Van Brunt Street, Brooklyn, ManufactUres Pumping Engines for Water Works. In dally use at 100 stations. :Also Steam Pumps, Water Motors and Water Meters. See ScIENTIFlO AMERICAN 
��I�l�:'�i?' January 27th,1S77. Priceslargelyreduced 

ADVERTISERS :�o�i� When their advertising is properly placed. For list of bef}t medlUttl., address 

EDWIN ALDEN'S A����lgir�G 
'74 ELM STREET, CINCINNATI, O. �Be!lt rates tn tile beRt papers.� 8en� for catalogue. Estimates and informatlon free. 

TUNNELS AND ROCK· BORING MA· 
Drakall'l Gornar �or Coffins and Ca�1r0tl'l CHINERY. By John Darlington. Partloular. Dimen· \.I III \.I 1 1 ill 0 Il lII 11, slons, and Methods employed! in the Mont amls, St. 
Th� annexed engraving exhibits a new corner for Gothard, Hoo�ac. Sutro, �lusconetcong1l and Severn 
offins or caskets, which is strong easily applied, om... Tunnels. Rapldity of Work, Performances and Cost Of 

mental and is productive of considerable economy in Va,riousMacliines, Amount of Water, Compressed Air, 
moe. No.1 represents foot end of smallest comn, and . e�c., required, and nine illustrations. The Altenberg 
No. 6 that of the largest sized casket, the relative sizes I Zmc Mines, Au.la-Chapelle

j
· Perseberg Mines, Sweden; 

showing the proportions. Nos. 2, 5, 4, and 5 represent I Shaft at Salzberg Altenwa d' Marie Colllery" Pierre 
IntermedIAte sizes. The corner Is offered to manu_ I Dennis Pit ; stahlberg Musen,l.>iWi8laJ Gouley Colliery; 
facturers at a moderate royalty per coffin or casket. It �rook Iron Mines ; Sir Francis JAvel, Yorkllh!re; 
will be found Indispensable to IIJJ who once use It. Ad. I Frede.rlchsegenWrexamMln�ralMines; Johann Colliery, 
dress the patentee, LEWIS W. DRAKE, Hazelton, Pa. ��if�
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Jarvis Gas Consuming Furnace. Tor Setting Steam Boilers. Will burn screenings with 
�all mlxtUl'e of soft coal without blower, also uree11 wet J*It. Three boilers set thiSW'1.will make as much steam 
lIS five old way. Address A. • UPTON, �';.¥�h, Mass. 

Isle oi Man. For each Mine or Tunnel Is given the Number of Holes in Heading, Character of Rock, Labor Employed, Time, Cost, etc. Contained In SCIENTIFIC AMERICAN SUPPLE MENT No.1 09. Price 10 cents. To be had at this office and of all newsdealers. 

FRIEDMANN'S PATENT 
INJEOTORS and EJEOTORS 

Arethe Most Reliable and Economical 

BOILER FEEDERS 

NEW AND IMPROVED PATTERNS . Send for new Illustrated catalogue. 
Lathes, Planers, Drills, &0. 

NEW HAVEN MANUFACTURING co., 
Ne'W Hav ... , Conn. 

HARTFORD 
STEAM BOILER 

Inspeotion & Insuranoe 
COMPANY. 

W, B, FRANKLIN, V, Pres't. 1. WI. ALLEN, Pres't. 

1. B. PIERCE, See'y. 

MECHANICAL DRA WING.-BY PROF. 
c. W. MacCord. A series of practIcal le •• on8 In MeChan
Ical Drawing, acco,npanled by carefully prepared example" for practice, With dlrectloDs, all Ilt sfmplt! and 
plaID character, Intended to enable anll persll� :rOUDS 
?';g�ldN�k!��ri's'iv�'l:l��e�'ka���jf:vo�;e"drt Anr:;: 
son with slate or paper may rapidly learn. The series 
embodies the most abundant illustrations for all descrip
tions of drawing, and forms the most valuable treaU<1e 
¥t��e t�:s::i'g���::':rr.f'J�l:,f,;egsj:�up%'ii:E�i:'Fr't!: 1,3,4, 6, ��9, 12, 14, 16,18,20,22,24,26, 28, 30. 32, 36, 3"'1 38, 39, 40, 41, 42, 43, 44, 4;'S; 46 47, 48; Pr ce 10 cts. each; or, $3 tor tne en
tire series of thirty-three numbers. To be had at this 
office and of all newsdealers. Steel Oastings, 

From l-i to 10,000 IbS. welght, true to pattern. An Invalu
able Ailb.t!tu� for forgings, or for malleable Iron cast· !!!!fa res'tulrin&:&ea t Btreni\:1il. Send for circular and 

And Wate� Oonveyors P.B:t.AISDliJI.I. � 00., 
ilPu'IJl S'l'Ifi:lrT,8i-llt'r��]�;Jr:.p If' 

�tNTS) 
(JA. VEATS, COPYRIGHTS, TRADE 

MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica' 
tion of the SOIlIiNTIFIO AME RICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
lAventors. 

Iuthis line of business t hey have had OVER THmTY 
YItA�,;IIXPERIENOE, and now have unequaled facilitia 
for the preparation of Patent Dmwings, Specitkations, 
and the Prosecution of Applications fox P.atents in the 
United States, Ca�dti, and Foreign Countries. Messrs. 
Munn & Co. also IIttend to the preparation of Caveats, 
Trade :Mark �Iations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special eare and promptness, on very moderate 
terms. 

We -m tree of charge, on' application, II pamphlet 
containtngfnrtberinformation about Patents und how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents,Appeals, ReisEues, In· 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. . 

. IN EXISTENCE. Worcester, Mas •• , 
MANUFACTURED EJICLUSIVELY BY 

NATHAN & DREYFUS, Manuf cturers of the Blaisdell Patent Upright Drills 
and other fi at .. class Machinists' '.r0018. 

NEW YORK. PUNCIDNG DroPM�=-��.an'i-�.s¥'iL�gr� Also Patent Oilers and Lubricators. PRESSES, �connR'E. R 'pRESS CO.,Middletown, Send for Cataloll'ue. 

PATEN'I'S AT 
AUCTION. 

B. OGARDUS' PATENT UNIVERRAL ECCEN· 
TRICMILL8-For nlndlng Bones, Ores San(l .Old Crucibles. Fire Clay, Guano" ... Oil Cake, Feed, Corn, {)pm and Cob, Tobacco, Snun, Sugar, Salts, Roots, Spices. Cofl'ee, Cocoanut Flax.seed Asbestos, Mica, etc" and .whatever cannot be ground! biJ other mills. 

�o�.P.r:il����;""'�r fo
a
Bj��ckA�Glit DUB, orner of· White and Elm sts" New York. 

Patent �tmospheric Gas Burner, 
for softening paint with GIIS. OiIe man removll!l1 t]vo square feet of paint-In ono minute. The ONLY BURNER 
tliat will burn wltlt Its mouth downward and not heat back. 

A. H. WATKJNS, 294 Harrison Ave., Boston, Mass. '.' Send for Circular with Testimonials. 

Regular Monthly Sales the 1!rst week of each month 
by George W. Keeler, Auctioneer, at his salesrooms, 
53 Liberty ·Streei, N. Y. For terms, etc., address The 
New York Patent Exchange, Room 11, 55 Liberty S_t. 

Bound Volumes 
OF THE 

Seien tine Ameriea,n. 
OLD SRRI:£S. I NEW SER� 

I
_N_E_W_SE_R_ I_ E_S_._ 

VRI. � . . . . � COl/ies. VRI. � . . . � COI/Ies. VRI. Ib8 C01/1es. 
H 11 .. ::6 U U 8::-:" II " 28. �10 " II 13 . •. •  4 u 4 . . . 7 u 32 •• 18 II 14. •••• 1 u 7 .. . 8 

Vols. of the Old 
Series contain one year's numbers, 
and the New Series six mon:ths. 

u 8 ... 6 u 9 . .. 6 u 10 ... 11 II 
u11 . •• ' .�� 
.. 12 . . . 11 
.. 18 ... 11 
.. 14 . .. 9 

A;r�;e���tc�����Mrs ��pres. on reCeipt of price. 

·1874, 1875, 
SCIENCE RECORD. 

H.W.JOHNS� PATENT. 

f\S/aEST OS 
IVlATERIALs . . ) 

Liquid 1"alo18-a1l shades, finest In the world. 
Fire Proof Paint, for Wood work, &c. 
Roof Paint. for Tin Roofs, Iron WQrk, &c. 
Roofltlil', willi white Fire Proof Coati ng. RoofCOBltinl[" for restoring and prosernll&' old roots. 
SCement81 for ReoortsjFnrnnce e, Leaky Roofs,&c. team PIpe and Boi er Cover in lis. Steam Packing, Asbestos Boards, Fire PrOOf Coatings, Sheathinll's and RooOnA' J!e't�. &c_ These artIcles are ready for use, and can be ew,uyap. pll$d by anyone. Send for Sample!, Pamphlets, Price L18ts. &c. 
H. W, JOHNS MANUFACTURING COMPANY, 

8'1 Maiden Lane, Ne--w York. lPHILADEJ,p
.

HIA B:RANCH ... 400 Arch St. 
Also DOWNIE TRAINER&.CO . ,  .. moon . 
for

. 
S- W. HEMPS'l'ED & 00., Columbus, Obfo. 

sale by M. M. BUCK & CO., st. LoulJ!-�HiilAl6�����8N,�:: �ea::oo. 
RAILWAY &. MACHINISTS' SUPPLIES. Pat. Luhricant, Bolts, Nuu,. Washers, Lag S rews, I'lUlI Blowers, Jaclt.Screw� P&ckl!llf. ete. ALBERT "RIDGES, 46 Cortlandt �t., N, Y. 

BRADFORD MILL CD. SUcce!!:IOI'l foo Jas. Bradford. M C9w 
JlANUFACTUB-ER8 0.

French Buhr lfillatonel. 
Portabl. Corn & Flour Milia, 

8m .. t Machin •• , etc. AlIo, dealer. in Boltinl Cloth. aDd General Mill Furnishing. 
Olllce&FactolT,l�8W.Dd8t. 

CINCINN A·.'I, O. 
I.R.SteW' .... L,Pru. W.RDunlap,Set. PllIOJIW':iSTli,A'O""'1' ON APPLICA'l'lON, 

D.A.N"B���fI,!,IdL�rI����!e�: Manu1'd hy the HULL & BELDEN 00., Danbury, at. 

OTIS' SAFETTIIOISTIlfG 
Machinery. 

OTIS BROS . '& CO., No; 848 Broadway, New York. 

Foreiyn Patents.-We,lIlso �end,f1'8!l Of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents In all the principal' coun· 
tries of the wo ld. American inventors shouldbellr in 
mind that, as a general rule, any invention that is valu· 
able to the patentee in this country 1S worth equally as 
much in' England and some other foreign countries. 
Five patents-embracing Canadian, English, German, 
F ench, and Belgian-w!ll secure to an inventor the eX· 
c1usive monopoly to his discovery among about ONE 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. 'Ple facilities' of business and 
s!eam communication are such that patents can be 0 b
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English pateDt is 
$75; German, $100; French, $100; Belgian, $100; Cana· 
dian, $50. 

JOHNp�S���:V13, New York. ESTABLISHED 1m PATENT SCROLL AND BAND SAW MACHINES A 

JOSEPH C TODD 25 EXTRA NEW YEA.R. CARD S, with 2Octs. speciality. CORDESMAN,EGAN & CO., Cincinnati,O. 

Copies of Patents.-Persons desiring any patent 
issued from 1836 to November 26, 1867, can be supplied 
with official copies at reasonable cost, the price de· 
pending upon the extent of drawings lind length of 
specifications, 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw
ings and specifications, may be had by remitting to 
this office $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 
as above, and state name of pateutee, title of inven· 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A handsomely bound 
Reference Book,giJt· edges, contains 140 pages and 
many engravings and tables important to every pat· 
entee and mechanic, lind is a useful hand book of refer
ence for everybody. Price 25 cents, mailed free. 

, Addr811S·· 1llJJrlJ & CO" . 
publishers SCIENTIFIC. AME�ICAN, 

3", Pal'k Row, N. Y. 
·BRANOH OFFIOt!J-(]Q1'M1' of F-ona,,'1t11; Str66t8, 

Washington, D. Co 

. . . '  .'. ,. Sample&8c. . J,�HUSTED,N.u8Au, N.Y .  
(F.ormerly ofTodd&Rafferty),ENGINEE RandMACBIN- ----=-------'--R-----M-'---'-��;,hl:���: ���, I1I;;'!r�:a�18eoil�:;.��rc: Y'�s�,:c:,� averse otIOn facture Baxter's New Portable Engine of 1877, of one 
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horse power, comElete for $125; can be ""en Inoperatlon , lar and price. Address ... (). TODD, 
10 Barelay St., New Yo?,k, Or Paterson, N. J. 

Pvrometers, ���n�hfrol'%afft e�tpe�: BOI1erFlUeA ... Superheatedl .Steam, Oil Stills, &c. 
HENR •. W.BULKLEY, Sole Manufacturer. 

149 Broadway, N. y. 

w. W. SHARPE & {)()., ADVERT'ISING AGENTS 21S PARK ROW, NEW YORK. 
Advertisements written, appropriately displayed, and 

��Ji:!�' fr�: �rJg:.��� c���Ye�JI:;�:��gi Pe�e��J'g'� file forthe accommodation and inspection of �dvertfsers. 
){)E A'I.' $1.00 PER TON. 

The PICTET ARTIFICIAL ICE CO., 
LIMITED, 

Room 51, Coal and Iron Exchange, P. O. Box 8083, N. Y 

TO ADVERTISERS! �:!:� A YE
e
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PERFECT 
NEWSPAPER FILE 

The Koch Patent File, tor preserving n61rBpapera, , m::razlnes, and P8lli§hlet8. hna been recently Improve4 
��IJ'l�,,!�d�t'l� TI����r:C�N��=':�g,!:; 8�Plle�forthe low price of $�.50bymall, or 11.2:5 at the I � ssr:JkT\�rcpal'NERI�lN1' 'rn\'
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Ad(lress 

Addu .. 
D. JL nuy • CO., Detroit, Jltich. 

FOR ADVE�ISERS. 1601Ioo.pp..Morecomplet, than an}" which Lave {Jreceded it.. Oive8 the na.m� circulatIOn, and advertlBin .. rates of several thOtl8&D� ne spapers in the United States and Canada,. an" contains more infonnation of value to an advertiser than can be found in any other publioation. AU'lists have. been carefully revised, and where practicable prices have been reduced. The special offers are numerous and unuauaJ.b' advantageous. Be. sure to sand for it before 3pencfinL�ttY mQ_��'n De," &�I" advertising. Address N. W. AYE] ON,. AlIYP'l'lnN« A«lCN'tS. Times BuUdmc. ' !phla;. 
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