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greater than 1: 1'5708, the arc Is greater than a semi
circle, and Indeterminate by this means. As the 
mtio of the arc to tbe sine Increases slower In the 
Ilrst halt of the quadrant than In the last half, the 
number of degrees may be apprOXimately ostilllJl.. 
ted by the given lengths of the � arc and �chord; 
and by a fewtrlals, the ra tlo can be found without 
going through the long process of making out a 
full table of the quadrant. A. This IR not a new 
method, but Is worth Investigation, 

(70)J. N. MeC. sa ys, in reply to seV'eral cor
respondents, who ask as to burning slack: "My ex
perience Is that slack l"eq ulres the grate bars to be 
very open. I have always used the widest I could 
get, not less than an Ineh between the bars; I have 
used bars with openings of I� Inches. The only 
secret In u�lng It with any kind of a furnace Is to 
have the grate bars open enough, so that the lire 
can be kept open from the underside of the grates, 
with the poker, Some coal, of course, will go 
through at IIrst; but coarse coal or wood can be 
used to start with, and you must rake out what 
falls through the grate, and put It In again, The 
coal will soon cake so that It will not waste. To 
build a furnaoo for the purpose, I would make It 
wider than' wlUal, with doors In the side of the front, 
similar to f�rnaoos for burning sa wdnst. For some 
varieties of coal, It will be found benellcial to wet 
the coal before throwing It Into the furnace : It 
helps It to run together. Then put In the coal at 
the side doors, and let I t  alone Ull It cakes ; then 
take your poker and roll It Into the center of the 
tire, It will then be In large lumpR and wIll not 
wH.lite; and you will always have a good lire In tbe 
"enter. NC\'er smother It with fresh coal." 

:ll[XERALS, ETC.-Specimens have been reo 
ceived from the following correspondents,and 
examined, with the results stated: 

R. R.-A \'cry highly slUceous slate, perfectly 
oompact and homogencous,-J. E .  I-:,-¥our speci
men does not contain slh·e�. 

,J. E. D. I\sks: How can I make cream candy 
for feeding weak colonies of bees during the win
ter? How Is the granular condition of the sugar 
overcome?-E. W, H. asks : How are honey locust 
seeds prepared for sowlng?-N, N. asks; Can you 
tell me how to color coral after lt has been burned? 
-Po W, says; I have a tamc frog which In summer 
lives on flies. What shall I give It In winter? 

COIDl[17BICATIONB RECEIVED. 
The Editor of the ScIENTIFIC AMERICAN ac

knowledgas, with much pleasure, the receipt of or
Iginal papers and contributions upon the following 
subJect8: 

On Steam Boiler E>:plo�ion�. By C. R. C. and by 
S .O.H . 

On Brass Bearings. By T. J. U. 
On {�tllIzlng Water Power. By H, C. K. 
Ona Cheap Locomoth'e. By I-'.G. W, 
OaSprlnglOand Wells of Watm', lIy ---. 
On TlIlmeUug, By J. H, S. 
On a Flying Machine, By M. D. E. 1I00l by L. 8. 
On PbOllphorus. By --. 
On �Iultlpllcatlon and DI\'l8loD. Dy G. D. G, 

Also enquiries and answers from the following; 

Bridge, trulR, L. L. Buck .•••.... , .................. 1�,19i 
Bridge, t run, J. B. Wlnte"' ........................ 158,3n 
Buckle, harnes8, P. Burn8., ............ , . . . • . .  , . • . • .  158,198 
Burner,lamp, J. Curzon .• . . . •• . . .• . . . . .  < •• • • • • • • • •  158,25£ 
Butter bucketfa.tenlng, ete .• Thlelepape et al • . . .  1�,3S1 
Cap, etc., knitted, P. L. Slayton ................... 158,321 
Car axle box, }�ryer andHall •• 0 .................... 158,16 9 
Car coupling. G. R. }Ioore ............ ............. 158,219 
Car coupling, E. Stone ........ .... . .. . . . .. . .... . .. 158,350 
Car coupUng,-v.r• H. Ward ....................... . ' 158,227 
Car coupling, C. C. WIl.on .......................... 158,346 
Car. dumping. J. E. Berni .................... ..... 158.236 
Car, dumping, R. Eaton, .. . , ........................ 158,002 
Car freight. R. Eaton ................................ 153,261 
Car .prlng,.1. W. Cochran................. .. .... 158,2� 
Carriage. child'., Beln and Ulrich (r).... ... ....... 6,19 9 
Carriage handlel chlh1!8, C. F. Lauer .............. 158,288 
Churnpower,.lo'.Rauh . . . . . . . • • . . •. • • •• . . • ••• • . • • .  , 15RtSll 
Cigar mold, L. Prentice .................... .. '.... 1!58,:!O9 
Clock., .trlklng mechanl.m of, r� Clark ........... 158,165 Clod cru.her, D. 11. BarueL _ _  ........... . . _ _  ' " ... 158,�3S 
Column, Iron, L. Klrkup ............... " .. " _ _  ..... 1'>8,285 
Cooler,lardand llquor, A. F. Che.ebrougb ...... 158,246 
Cooler, water, W. }'. Garrl.on .... " .. " ............ 15�.269 
Cotton wonn pol.on dl.trlbutor, W. T. Willie .... 158,315 
Culinary .teamer, W. M. Smith .................... 15S,323 
Cutlery,manufacture of, W. H. &; G. W. }llller (r) 6,1% 
Da.h bOMrd, W. C. Peel.... .. .. _ _  ................. " ISil ,182 
Dental engine flexible .haft, E. T. Starr .... 158,SU,I5.�,325 
Deutal engine hand piece, J. W. Gilbert .... " ..... 158,1.0 
Derrick for nuld can., S. :'<'. Blodgett ............. 15�,1\16 
DC!'I:kl 8chool, F. )I. GIlchrl8t .................... ,. 158,27 1 
Digger and eulth'ator, potato, A. Cro.by .......... 1!;;l,251 
Doorplate, K Avey ................................. 15R,2S0 
Drill tube clamp, J. Fleming .................... " .. 15",168 
Drying animal charcoal, L. Colwell ................. 158,166 
Egg carrler,.J. L. Steven8 ..................... ..... 158,827 
ElevRtor oafety attachment, H. �:. Bathrlek ....... 158,:1:14 
Elevator safety lock, H. Carlile". .. .......... 1;;II,2H 
Embankments, comrtruct.lon of, E. BU8h . . . . •. . . .  15R,24 2 
Englneand pump, rotar}', �mlth Rnd Roblchon ... 158,22'l 
Engine, fIItationary, C. 8. Crane tn . ..... ". .. . ... 6,194 
Engine, balanced valve, n. Wright .. . H .. .. . . .... . . 158,191 
Jo:nglne governor,)I. )fuchlu ..... , ........... , .. , ..... 15B,:nl 
Eyecup,P. S, Stephen ............. ................ 158,224 
Eyeletlng machine, J. E. Wiggin ................... 158,813 
Faucet, beer, Steves and Brederlow .............. .. 158,326 
Fenceplcketmachlne, I. Levy ............ ......... 158,291 
Fence, portable, J. W. Hartlcy" ................... 158,210 
Fifth wheel, S. B. Hltt ........ ............. " ...... 15 S,212 
Firearm, breech,loadlng,}" Smltb ................ 158,221 
Firemen' •• hleld, E. Low ... ........................ 158,211 
Flour bolt , G. T. and A. Smith (r) ........... 6,197, 6,198 
Fork, egg, C. A.Read" ............................. 158,812 
Fruit drier, W. H. Plummer ........................ 158,808 
}�urnaceand fIItol'e, J. H. Tnomp8ou ....... " . . .• . .  158,33.,) 
Furnace, boller, J. C. Ramsdcn .... .. , .......... ,. 158,:.nO 
FUrnaee bollel" oven, blafllt, H. HarrIR . . .• • . . . • .• . . .  l;�,:?09 
FUrnace grate 1 H. A. HutchlnAon ..... ...... , .... 15.'1,279 
Furnace, hydrocarbon, C. E. Hobln�oll . • • • • . . . .••• 15M,3 15 
Ga., coal, M. W. Kldder .................... _ _  ....... 158,216 
Ga. regulator, Detwll�r and }<·aJen .... .... . ...... 15Il,2.'Xi 
Ga. retort., lininI':, E. G. Wellman ............. ... 158,2'lS 
G1a •• , duplex dre •• lng, H. S. Wood .. ' ............ 15R,8� 9  
Grain cleaner andscourpr, A. Hough." ' • • . , , ..... 1!»R,m 
Grate, �I. Mahony . . .. . . . . •• . . . .  ' .......... " •••..... 158.2� 
Grate, Ilre place, J . �. LesWr ................ , .. rt. •• lSS, � 
Grater, almond, J. I .. ev)· ..................... .. .... 15RI290 
Griper, IIrtlng, H. H. Htuart. . . . . .... .... . . . .. . . ... l�oIl,B32 
Hammerl bUAh, R. K. CtlrptlUh�r .. u . ... ..... h - • • • 15R,199 
Harvet;ter, .J. P. Mann)· . . . • . • •  b, ... .......... . . . . . 15M,n7 
Harve.ter rake, T. G. G1o'·er .... ........ ... .. ... t58,212 
Hay t<odder, H. �roore ........................ .. .... 15R,IBO 
Hinges, cover tor butt, H. T. Blake . . . . . . . . .• . . . . . .  15�,2 37 
Hoe and chopper, combined, C. H. Gaylord ....... 158,2.0 
Hog·hohllnglmplement, A. L. HIll. ................ IStl,211 

E. S. V.-K.-M.-.I. n.-L. R. C.-W. H, L.-T. A.J. Hook, .nap, G. Reynold . .. ............ .......... 158,22 
-Po B. S.-L. W.-1. E. Y.-C. O'B. Horsepower, R. Stlles ................ ........... 0 0 · .  158,929 

HINTS TO CORRESPONDENTS. 
Correspondents whoee InqUines fall to appear 

5hould repeat them, If not then published, they 
may conciude that, for good reasons, the Editor de
clines them. The address of the writer should al-
...-ay� be given, 

Enqr.lrles relating to patente, or to the patenta
blUty of Inventions, aSSignments, etc" will not be 
published here. All such qU,estions, when Initials 
only are gh'en, arc thl'own Into t,he waste basket, as 
It would till half of our paper to print them all; 
but w e  generally take pleasure In answering briefly 
by mail, If the wpter's address Is given. 

HundredH of enquiries analwous to the following 
are sent; "Who makes balloons? Who sells ma
chlnllt! for hulling barley, and also for grinding oat
meall Where can machines for marking boxwood 
rules be obtained? Are there any makers of nill
way tlcket printing machines In the United States 1" 
• \U such personal enqUiries are printed. as will be 
obserVed, In the OOlumn of "DuslneesandPerson
al." which Is specially set apart for that purpoee, 
subject to the charge mentioned at the bead of 
that eolumn. Alm08t any desired Infonnatlon can 
In this way be expeditiously obtained. 

[OFFICIAL.] 

Horse.llOe,Klntzlng and Hopper ........ ........... 158,2114 
Hydrocarbon a toml�er. C. E. Robln.on ............ 1511,816 
Indicator, T. S. Keunard __ ........................ 1:;8,281 
In.ect de.troyer, F. A. Eldr[dge .................... 158,26 � 
Knife, chee.e, Phillip. and Young .. .............. 158,80.� 
Knlfe·grlndlng machine, Hill and Proctor .......... 158,1� 
Knitting macblne, Reedand Mulligan ...... " ...... 15iI"JI� 
Knitting machine, P. L. Slayton ...... .... ....... 15�,1R5 
Leather, etc., beading, Walden and PlattA . . . . . ..•• 15.S,l90 
Lens·selectlng device, G. Meyer ................... 1:;H,li9 
Lock,door, J. H. Kinsman (r)..................... 6,196 
Lock,seal, and Indicator, J. L. Howard ........... 158,17" 
Loom for pile fabrics, J. Cochrane, Jr ............. 1511.:102 
Loom plckcr rod, Kent and Parkcr ............... 15R,:I82 
Lubricator, M. Evan ...................... .......... 138,21>1 
Lubricator, picker .plndle, W. Taylor ............. 158,18 9 
Malt crusher, A. Dobler ............................ 158,25i 
Mill .plndle, W. S. Bacon ........................... 15�,1�2 
Mirror attachment, H. S. Wood ..................... IStl,:\JB 
Mower, lawn, A. Grosch, Jr .... .................... 158.27 8 
Needle blanks, etc ..  swaging, W. Trabue ......... lSti,22S 
Nut lock. A. F. Dimond ................... ......... 158,256 
Organ reed board, R. Burdett ........................ 158,II>[ 
Paper and twine holder, B. F. Eaton ...... ........ 158,200 
Paper arUcle.,formlng, J. W. Jarboe .............. 158,�15 
Paper, ruled, H. D. Cone .... .. . ................. 158,249 
Paper.wlndlng machine, B. F. Eaton ................ 158,2i}j 
PhotographiC plate, P. Nelr ......................... 158,301 
Pipe coupling, C. E. Dulin ........................... 158,259 
Pipe., JOint for lead, C. F. Mayor ................... 158,291 
Plane, bench, C. Nordell................. .. ........ 158,an 
Planter, .eed,J. R. Sample ............ ............ 158,3 18 
Pliers, cut-tlng, T. P. Farmer ....................... 158/205 INDEX OF INVENTIONS Plow, H . D. Smltll ................................... I58,18 6 
Plow, gang, }1. S. CurU ............................. 158,253 

FOR WH1CII PlOW, wheel, I. R. GlIbert. ...... ................... 158,201 
Le.&terw Patent or the United Statell were 

Pocket, .afety, P. Smith ............................. IStl,I S 1  
Power b y  fluid., tran.mlttlng, H .  Plcq ............. 158,005 
Pre •• , hay, J. Wiley ............... " ................. 158,3" 
Printed .heet •• dry pre •• lng, C. H. We.ton ........ 158,310 
Prunln� .hear., J. J. Ilrl.tow ....................... 158,210 

Granted In the Week endln� 

December 29, 1874, 
Pump, G. H. Laub ............................ " ...... 158,�87 
Pump, torce, W. W. Green ..... , ................... lS.�,l 7 1  AND EACH BEARING THAT DATE. 

[Tho.e marked (r) are rel •• ued patent •. l Pump •• bucketforchalu, W. C. Barker ............ 158,191 
Pyrometer, E. S. Hawley ................... ' . . _ _  .... 158,21 •• 

Air and ga., carburetlng. A. W. Porter ............ 158,184 Range, E. O. BrlnckerhoIL ..... _ _ . . .. .............. 158,2:19 

Stool, foot, E. H. Crooker .... ..... ...... . ........... U8,250 
Stoll·doubllngmacblne, etc., W. �fa.ter.on ........ 158,295 
Stove , J. H. Blake .................................... 158,195 
Stove. heating, M. Curti ............................. 158,252 
Table,foldlng, N. S. Tiemann ......... ........ . .. .. . 158,S-'l6 
Table .lIde, exten.lon ,J. Pleukharp ................ 158,807 
Thill conpllng, O. J. Shannon ....................... 158,820 
TlmberframeJolnt coupling, E. �Iartl n  ............ 151\,211.\ 
Trap, �y, J. W. & T . S. Bray ........................ 158,2:!>i 
Trunk hinge and .tay, A. Romadka ................ 15�,31, 
Trunk, traveling. Moore & �\lll . .................... 15tJ,299 
Twine, halling, I .  A. Str[ngfellow ................... I�,a:ll 
Valve, globe, J. X. Matlock ......................... 158,296 
Yalve, hydranllc ... fety, J. F. Taylor ............... IStl,S83 
Vah'e, RUde and steam,J. Anderson .... , ........... 158,229 
Vehicle wheel, A. B. K. King ........................ 158,283 
Vehicle wheel, W. Montgomery ................ .... 1�,298 
Vehicle wheel, A. Wletl l.bach ...................... 158,IH2 
Vent plug for beer barrel., J. A. Nunn . ........... 158,800 
Ve.t., de"lce for laying out, J. Bauer ........... .. 15S,19� 
Wa.hboard, W. Whitford ............................ 158,344 
Wa.hlng compound, J. Braddock ................... 158,163 
Wa.hlng machlne, E. 5atzlger ...................... 158,I�1 
Watch du.t cap,O. F. Stedman ..................... 158,m 
Waterproollng compound,A. Starr ................. 15UIll! 
Waterwh�el,W. H. & D. Y. Holcomb .............. 1!IIl.211 
Weather .trlp, W.O. Chamberlain .................. IStl.21 5 
Weather .trlp, J.ynch & Stowell ..................... 158,2112 
Well boring hor.e power, M. Steward .............. 158,328 
Wheel, trartlon, G. W. �·Itt ......................... 158,206 
Whip hanger, W.Hall ................................ 158,� 
Yoke and polp, neck, M. Dunham ................... 158,260 

DESIGXS PATENTED. 
7,957 & 7,OOR.-SODA. WA.'rERApPARATl'"S.-G.F .�(eacham. 

Newton. �Iass. 
7 ,959.-BuC1U.Eij.- Y. Price, Woodfillde, N, Y .  
7,960.-gTATtlAlty.-J. Rogers, :'<'ew York city. 
7.961, -MAlITIXQALE RING8.-H.F.Cornlng, HarttordlCt. 
7,962.-PAPlUl, :ETc.-B. Lawrence, �;ew York city. 
7.!l63.-STOCXl1W F ABlllC.- W. }fartln, Philadelphia, Pa. 
7,9M._CoA.1. SCt:"T TL E.-C. H. :\Iort'e, Rochester,N. Y .  
7,966.-HEATING STOVE9,-S. S .  Vedder, Troy, 'S .  Y. 
7,!l6fj.-HA"l>LR TIPa._H. W .  Wright, G 1aatonbury, Ct. 
7,967.-SAD IROX- HAXDLlt8. - W". J. Reagan, Royer1ft 

Ford, Pu. 
7,96R·-pzx.-H. F:. Cannon, LeXington, Ky. 

TRADE MARKS REGISTERED. 
2,11O.-LABlEL •. -Allen, Lanr. « Scott, Philadelphia, Pa. 
2,UI.-CIGAIl9.-Gold.mlth & !\cwhurgh, Clnclnnatl, O. 
2,IU.-.IRT.-Holzlnger & Bruckhelmer, Sew York city. 
2,U3.-BITTXIlB.-'. Keck, :S-ew York elt,·. 
2,IU.-CI.oTH�NG.-A. :'<'Ico II , Brooklyn, N. Y .  
2,U5.-CIGARR.-W. H. Romerman,Jacksonvllle, Ill. 
2,U6.-SRIRT IIOBO"".-S. Slhley, Bo.ton, :lIa ••. 
�,147.-Roo)l'IXG.�.\.. H. Soden, Newton, �laA!J;. 
2,UB.-CORRXT�.-Comtort C'0111.ct ('0" Boston, �1&8., 
2,1-t9.-YARNISHXH.-H)Tatt & Co., Newark, "!'i. J. 

";CHEDULE O}l P A TE�T FEEl'!. 

On each Caveat ........................................... l0 
On each Trade mark .... . _ _  ........... ................. 82 IS 
On tHing each appllcatlon for a Patent (I; year.)., ... '11S 
On I •• ulng eacb ortginal Patent. . ..................... ll24J 

On appeal to Examlner.·ln·Chlef ...................... '10 
On appeal 1<> Commla.loner ot Patcnt .... .. . ......... . � 
00 appllcatlon for Rcl •• u� ............... ............. '30 
On flUng a Dl.daimer ... . .... . . . .. ..................... BUt 
On an appllcatlon for De.lgn (3)<; year.) .............. 10 
On application for De.lgn (1 yea") ................... Ill) 
On appllcallon for De.lgn (14 year.) .... .............. 30 

CANA IAN PATENTS. 
LIST 010' PATENTS GRANTED IN CANADA, 

DECEMBER 28 to DE(,E�mF.R 21}, 1874. 

4,205.-H. �mllh, Hambur�, Waterloo county,Ont. 1m· 
provem�nts In wind wheels, called U �mltbts Impro\'ed 
Wind Power Wheel." nec. �M, IBn 

4,200.-J. Tes"eman and P. Smith, Dayton , Montgom· 
erycounty, Ohio, t', }.;. Jmprol'ementA in nlve gear 
tor steam englnp.Rltud pumpH, called U Impro\'ementfll 
In Stcam Pump Yah'e Gear." Dec.:I8, 18H. 

4.:�)j.-Jt�. P. lfackelcan,Montreul, P .Q. Impro,'ementson 
a machine for pulllng �tump8, clllled ·4.Tbc Fllrmert� 
Stump �18chlnc." Dec. 28, 18H. 

�,:l()!.- W. G. P. Cn •• cl •• Toronto City, Onto Impro\'e· 
ments In stoves, callcn" The Improle,1 Water }hapo· 
rator.n Dcc, 28, IHi .. 

�,2Q9.-M. G. WIl.on aU!i J. H. L. WlIoon, Sherbrooke, 
P. Q. Impro\'p-mente in hollerSI ("ailed U WilBon's Veg· 
etable Bollcr." Dec. 2li, ISH. 

4,210.-H. D. Glbhs, Batavia, Henesee county, X. Y.� r .�. 
Improvements In de\'lces tor connecting the neck yoke 
with the draft pole. of vcblcle., called "Glbb.' 1m. 
proved Neck Yoke Cla.p." Dec. 29,tRH. 

�,2 11.-F. H. C. )Iey, Bullalo, Erie county, N. Y ., U. S . 
ImprovementBon grain and malt dryers, called Hlley's 
Grain and Malt Dryer." Dec. 29,IKH. 

4,212.-G. Wblte, London Town.hlp, �lIddle.ex county, 
Onto Improvemeuts on part� of carriages. called 
uWhlte's Improvement!'!: On Carrlagc Axles, Spring!, 
�batt Couplln��, and Tyre8." Dec. 29, 1 8 74. ' 

",21S.-T. Gavin, )Iontrelli. P. Q. "Amelloratlonsaux 
boltefll a tamh,er les cendres de charbon de teM'f., par 
Thomas Gavin," called U Improvements In Sitters tor 
I:'lftlng Coal A.he •. " Dec. 29,1871. 

�,2H.-D.W. Slprell,Rlvl�re d u Loup, Tcml.couata county, 
P. Q. Impro\'cments on T'8ckreamers,called uSlprell 's 
Improved Reamer. t' Dec.�. 1874. 

UI5.-F. H. Date,Nlagara, Vncolil county, Onto 1m· 
provements on tbe manutacture ot lllumlnaUng JI:QS. 
called "Date'" ManutActure of lUumlnatingGas. ,0 Dec. 
29,181>1. 

�,216.-C. �LClIntonand L. Wood,bothot Itbaca,Tompkm. 
county, X. Y., E. C. Gregg and C. P. Gregg, Trumans· 
burg,TompklnAcounty, N. Y.,l). S. Improvements ln 
wheeled horse rakes, called" Clinton and Wood's 1m· 
proved Horse Rake. \. Dec. 29, 1Bi4. 

Ammonia, mauutacture of, L. S. }�ales . .. . •. . . .. .. 158,265 Screw taps, cutting, W. Tucker . . ... • . • . • • . .  , ....... 158,338 
Atomizer, hydrocarbon, C. E. Robln.on .......... 158,816 Screw.threadlng device, C. W. Hobert ............. 158,3H . �4tttt1i�tmtntfJ. 
Auger, carth, Hitching. and Eynon ................ I;M,�;6 Separator, grain, G. & J. R. Beachler .............. 15�,�35 1 _____________________ _ 

Augers, twl.t, W. Tuckcr ......................... 158,331! Hewing machine, T.�. HUntl
,
ngton ................. 1�,tU: Back Pace _

_
_

_ _
_ '1.00 a line. lIag., Oiling, J. D. Platt ....... ...................... 158,� Sewing machine needlc b.r, (:. A. Palrtleld ........ 15R,�61 , 

Inside Pall'e _
_

_ _ _
_ t� cent .. a line. Rale tle, W. G. Cain . ................................ 158,243 Sowing m�chlne welt gage, �. D. Ballou ........... IStl,�� I 

') 

h--" ru:lVtrtiBe mrds at the 807M rate Harking wood, machine for, O. W . Clark ... ....... ):;<1,2-17 Sboe, C. ." . HIlI. ........ .............................. 158.2'0 1£ rgravin(/ll may <uu 
ltarr"' head., planing, E. And B. Holme., ......... 158,218 Shoe fa$lenlng, G. )lerrllL .......................... 158,178 per line, by meaBU'I"�ment, IUl t1td.dterprellll. Adoor-
Beef.teak cru.her, J. W. Jame ..................... 158,280 Sleigh fender,J. J. Cobb ............................ 158,�1 tl8emenb! mmt be �(Ved at publfc<ltfm� oJftre all 
Beer barrel., ,'ent plug for, J. A. Munn ........... 158,im Sleigh thill, L. Lyon ........................ " ........ 15�,116 OOI1'ly lUl1l'r111.aymont(ng to appear in next flIIrrUl, 
Beer cooling hou,e, �tc., .1. J. Schillinger ........ IStl,319 Roap, making, R. Freeland ................ " ........ 158,� 

----
-

-_. '--
' .-.-.---Belt .hlfter, Hill and Proctor ........................ 158,113 Soda fountain, J. W. Tuft .................. " ....... 158,2'.l6 

Blacult board, A. P. �·orman ........................ 15�,266 Soda water cock, H. �·ra.er ......................... 158,261 
Blind .top, W. A. Clark .............................. 15�,:IOO Hplnnlug mule., clearer for, S. Mock ............. . . 158,218 
Boller, agricultural, J. G. Smith . . ....... . .......... 15ij,322 Spinning ring, J. G. Lamb ........................... 158,:186 
Dolt, door, F. W.Bruck.leper ..................... 158,2U Spring tor.lon, R.Dudley ............................ 158.258 
Bootand .boe chal, el opener, F. D. Ballou ....... 158.292 Spring., manufacturing door, C. S. Van Wagoner. 158,339 
Bread, compound for, J. C. Pooley ..... " ......... 158,183 SlOne, dreselng, F. L. King.................. ....... 158,1� 

SRORT.HASD-Burn.' System. book. and "JOURNAL." 
' .. _ Send !o!.�lrclllaro-,-�!,RNS �CO .,.!"ubll.ber.,N, \.:. 

'fJ!' • f Polishl"t, Can Opener 
; t - "g"nl eSl,arpener. Agontewanted 

jr Z Centonnial Noyolty 651 N. 7th St. Ph,lo, Po, 
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THE PRINCIP{Egw��,oMitrn��h�, AND THEIR Appllcatlon to Prime Move"" Naval Architecture, Iron Brldge.,Water Supply, &c. By W. J. }llllar,C.E. Crown BVO.iClotb. 11.50. All! AS }'UEL: or, PETRO ,EUM '" OTHER MINERAL 
��\�����e�d 'gy ����r�t.t��:o\:'.,a�t t���.eg�[�t In-E. &- F:N._SPQN,.4!6.Br"ome�treet ,�.y. 

E. :u. :lIAYO'� PATENT BOI,T CFTTER. 
;r �.'nd for Illn.trated Circular, Clnclnnatl. Ohio. 

�!!�-!��J''! 
t.o PhlladeIPhl".Hr !�ullc . .'Y..:'r.l<-",J>'::.elln" St" l'I!lIa"f'&' 

STElBL OA.STDTGS, Solid and Homogeneouo. Guaranteed unalle strength, � 
tuno to ;luare Inch . An Invaluable 8ubRtltnte tor expev 
�t;:d iF;r cY��ul�� �g� ���� ll�nt.:"qulr1ng great stren"" 

;l.le RAFFlE STEEL CO., Evelllla St., Philadelphia. I 
THE 

t200cheaper than any Engine 
�1:mriap������,:,��! nDmfeai. Warranted nr.t class in e\'ery respect. Semt for Catalogue with te.tlmo_ nlal •. 

• Y. 
\""ORCE,,n:r: num r:;'''l''fTt'TE.-A SCHOOL-OF PI!ACTlCAI, l<C[EXCE.-APPRENTICF. CLA!'» ENTEn JANI'.\.HY :'1.). 

(�. O. THOl[PSOS, "'ol'c",,ter. :lIft .. ". 

�Iod In. bore, S tn. stroke, price"': 
dlt!o 21n. bore, 41". e, prill. *10, ""me style a. cut. 

e.talo""c of Small and Materials free. 
GOODNOW & WIGHT�IAN, 

23 Cornhlll, Bo.ton, �Ia ••. 

D'E�C��TUR 

A�ric ul tural forks 
Pc::»:r Sa,le. 

IS ACRES GROC',D-CO)DIODIOes BUiLDISGS-ALr. N'ItCJt9SA"Y MACHI�:&R"f-C"PACITY 200 HA:"'o13-RAIL ROAD FACILITIES UNSl:RPASSED-AB�"DA"T WA, T EIl-CUEA .. FUEI.-COST BO,M DOL LARS. Will be i:'old at a Great Bargain If taken .oon. .\ddre •• 
I .. BURRO\\'fo!. i'I .. ,,')', Decatur. 111. 

THE 

Pants' Strotchor. 
rOver �U.OOO IN trSE.) 

aJahye �mi ����cfo�::,�t ... I,rJlk���c:�:lp�gt� In proper shape. To be had In all IIr.t class genttt' turnl�hlng and fancy goods stores, tal 1or�. stationers, etc. Parties ordering good. on collectlon or .ollcltlng tbe agency must enclose their buslneflls rard. PIlICl<9�.f.:g���ee�::::· :'.:::'.: :'.:'

.

:: :::'f:� 
Welghh ... . ...... ... ... . ..... . 50 

I'. DEl. VALLE HAI.8El.-, 1�� Church �t., N. Y. 

Useful and Rare Chemicals. 
Gl� •• 

ATf�taa"n�IW����Ir�'::�nbJes{grie�a.tlng Label. on 
2. 'rtoe �oluble Gla •• Liquid and Jelly for s0riS' Ceo m��tH�d��g��ri�J':.��' ��:re, �r�J.I:1���:!,��uW.o . 
�. �lckel-Pla!lng Malcr[al., S.lto, Anode., !touge,&c. 5. Gla.. Manufacture",' Article.. Manganese hlghe.t .trenglh. Zalrre, Oxide. of Conal!. Uranium. TIn, Copper, A�.

ttn�(:,. ';I:ls�lJlt�la��C��iy��IF� �nu�I:'Ft::�fIIto�e1inefilt 
Silex, Cryolite. Talc,A.be.to., ye\':'ow cadmrum. Pha· roah SerpentR. 

L. FEVCHTW ANGER at CO., IIlO �'ULTON ST., NEW YORK. 

M�!;,!�.!'g a!f T!!���!!!�!�ll 
�tH";nB. �t'if����ds;j�rskt� .. ��i�:���. Y. Send tor Catalogue. {liB LIberty St .. N. 1. Cl!y 
NEW & 1�IPROVED PATTERNs=i!AcHINISTS' TOOLS-Mil .t.e.�at low prj ..... 
E, (�OULD, 9ttol13N.J .R. R. Ave., Newark, N.J. 
A·- FORTUNE-�'oll -ALL'j'iltlie Rubbl!-r-Stamp Bu.lne... Addre •• DORMAN'S 

STENCIL AND STAMP WORKS, Bal�lmore, Md. 
Maehlne!,Y of lmproved i!!trJetl forlIl"k� 

BHINGLEtS HEADING. aND STAvES Sole makers of the well known IMPROVED LA wts PATENT �1I1l:GLE ASD HEADINO SAWING MACHIXE. ForclrculaM\ addre.. TREVOR & CO., Lockport. N. \:. 

RICHARDSO�, MERIAM & CO., 
Manufacturersoftbe late.tlmproved Patent D ... lel.' and Woodworth Planing Machine. Matching, saoh and 

��'l!�u��'W.?I�WI� :)i��gF�e����: tJ.?ltttf.;, l�h�: 
r�� a��w�o�� ��ln�t�h�" a:..� �:rrio�: oN.��b�r:�. orWocd.worklngMachlnery. Catalogue. and price lI.t. sent on application. Manutactory. Worcester, Mass. Warehou.e, 1(17 Llberty Street. New York. 17 
A--DVEH.T IS�;RS!-8eiiiftw.niy:-l!vecent8- to GEO.-P. HO WELL & CO., 41 Park Row, New York, fort heir 
Pamphlet at oue hll"drefl TJaQe1h containing lI�tB of 3.('-0 newepapl'rs, and estimates tJhowlng cost of advertlslng. 

. If'.ON T' IJlI111�-.J WRuUGHl 

fir 4MS & GIF.!{i)i€F.:S 
THE Lnion Iron Mills, Pittsburgh, Pa. 

The atten'I�� of En!llneer. and Archltecto I. called to our Improved Wmught·Iron Beam. and GIrders (pat· tented), tn which tbe compound weld. between the .tem 
�odd!"onf�oiriu����:Ii,����:��:&�It;J:��I:!��?��na��ep��� pared to furnl.h all .I�e. at term. a. favorable a .  can be 
����nir�,elll�";;.��r� C��r u�1��r!r��v�m�'1t?J'�u�g:f{" 
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