
A. V. K. asks: How can the horse power of 
a boiler of given dimen.lon. be a.certalned? An.wer: 
Already an.wered In earlier number.. Abont one horse 
power for each twelve feet of total heating .nrface I. 
a common proportion In the boiler. of good bnllder •• 

F. F. M. asks: 1. What diameter of cylinder 
and what length .troke mu.t I give the engine tor a hor· 

Izontal boiler 12 x SO, of � Inch Iron, with no 1Iue.? The 
engine I. to rnn 100 to 150 per mlnnte. 2. What pre •• nre 
can � Inch Iron .tand, and what hor.e power wonld .nch 
an engine be? An.wer: 1. About a 1� or 1� Inch cylln· 
der hy 8 or 4 Inch .troke. 2. It wonld be .afe, If the 
head. were well .ecnred and work well done, at 175 lb •• 

c. S. C. says: I have a small English toy I Jaw. of falling bodle. that the .paeethrough which the body 
locomotive, and I cannot make It go. It Is eighteen falJa Is equal to the acceleration multiplied by the .quare of 

Inche.ln length, and run. on eight wheel. ; two of them the time and divided by two, or h=!aI'. Sub.tltutlng In 
are the driver.. The cylinder. are about two Inche., this the value given tor t ( = 10 seconds) and the value of a 
and o.c\llate from the end. The trouble I. a. follow.: from equation 4, we have: The dI.tance=h=2·68X100+2= 
When I get up .team .u1llclently to run It, I turn on 18NI feet. The principles Involved In this problem are .ub. 
.team, but the engine wl11 not go ; If 111ft It up .0 that .tantlally the same as those upon which the act! t th It will not touch the track, the wheel. go around with on 0 e 

lightning .peed; but a. ooon a. I let It down on the track, well known Atwood'. machine Is expJslned. 

they .top. I alway. keep on.u1llclent quantltyofs team. MINERALS.-Specimens have been received 
Can you .ugge.t a remedy? An.wer: Probably the I th f 11 • d t d valve may.be .et with too much lead. rom e 0 OWing correspon en s, an ex-

D. K. asks for an explanation of the phe- amined with the results stated: 

nomena of polar attraction and magnetic variation. In H. W.-Bothare cry.tallne hornblende, of no value. 8. Perhaps � hor.e power. 
T. F.A. -Iron pyrite., of no value. 

COJl[llUNICATIONS RECEIVED, 
H. C. J. asks: 1. Will a boiler, under which 

there may be the u.nal amonnt of 1Ire, make or lo.e 
.team If the blow 01f or .afetyvalve I • •  uddenly opened 
Wide, or the engine .tarted In the .ame way. 2. Have 
yon ever publl.hed a report of a trial In regard to 
los. of weight and heat In coal from being .tored In 
the open air? If .0, plea.e tell me where I can 1Ind 
It. An.wer: 1. The rapidity of generation of .team 
wonld be temporarily Increa.ed by opening the .afety 
valve or Increa.lng the .peed of engine. The pre •• nre 
would not bc increa.ed, although the ma •• of .team In 
motion may carry a qnantlty of water with It .u1llclent 
to .trlke a dangeron. blow npon any .urface agaln.t 
which It may be thrown. 2. We cannot call to mind any 
snch trial. 

thl. latltude, 400 N., variation weot has Increa.ed 1· In 
fourteen year.. Why I. It that the annual prece •• lon I. 
not the .ame everywhere? A. you are .uppo.ed to 
know everything, I think that you can give a more .at· 

I.factory explanation than can be found In ordinary 
treatl.e. on .urveylng. An.wer: The direction. of the 
magnetic and the geographical or true meridian do not 
coincide becan.e the geographical and magnetic pole. 
are many mne. apart. The variation I. we.terly In the 
ea.tern .tate., and ea.terlyln the we.tern .tate •. The 
line of no variation I. nearly .tralght, pa •• lng In a north 
northwe.t direction from the extreme ea.tern point 
of Sonth America, throngh Cape Hattera., Cleveland, 
0., and Erie, Pa. The change. of variation are 
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J. T. says: I cannot underAtand the answer 
to the crank qne.tlon: 1. What do yon mean by a line 
perpendlcnlar to both the line. of the .haft and of the 
crank? 2. Have I found the proper thlckne •• of cylln· 
der. In the two following ca.e., acwrdlng to Van 
Buren'. formula, t=il8'\1'DP1 A 10 Inch cylinder with 90 
lb •• pre •• nre, I found to be 0·9Inche., and a 72 Inch cyl· 

Inder with 25 lbJ. pre •• ure, 1'27. 8. Please give me a 
plain, .Imnle rule for obtaining the right .Ize of a 
wrought Iron connecting rod for any pre •• ure of .team, 
and (4) also the right diameter and length of a parallel 
wronght bar to re.l.t any pre •• nre wlthont de1lexlon. 5. 
Plea.e let me know where yon get the 8C6,000 when cal· 
culatlng the collap.e of 1Ine.. 6. How doe. Van Bnren 
arrive at hi. formula ? In yonr answer draw all yonr rea· 
.onlng right from the foundation or the .trength of the 
materl9l,.o that I may kllow where andhow.\lverynnm· 
ber I. fonnd. An.wer.: 1'.'Pnt ou'anothercrankat rlght 
angles to the 1Ir.t, and It will be at right angle. both to 
t'Iat crank and to the line of .haft. 2. We make'OS '\I'DP 
_0'9 and_1'88for the two examplc •• 8. We know of no 
.Impler rule than that given by Profe •• or Thur.ton,ln an 

• ecnlar, annnal, dlnrnal, and Irregular. The latter may 
be comparatively great, are liable to occnr at any time, 
and are .nbJect to no known law. The dlnrnal change, 
thongh .mall in amonnt-a qnarter of a degree at mo.t 
_I. qnlte enongh to prodnce annoying dl1ference. In 
.urvey. of the.a me line taken at dl1ferent time. of the 
day. Thl. change of a qnal'ter d�gree amonnt. to abont 
25 feet In a mile. Annual change. of thl. dinrnal varia· 
tlon are noticeable, thl. change being twice a. great In 
Bummer 8S in w�nter. The secular variation extends 
over a period of centnrle., and the amonnt of thl. 
change I., In Pari., where It has been longe.t ob.erved, 
over 54 degree •• 'The.e change. corre.pond to and ac· 
company the .olar 1l!ovements. The Irregnlar are fre­
quently-althongh not Invarlably-prodnced by .olar 
phenomena. The dlnrnal accompany the rotation of 
the earth, which thn. pre.ent. It • •  Ide • •  ncce •• lvely to 
the .nn'. ray.; the annnal follow- the motion of the 
earth In her orolt, and the .ecnlar probably have a clo.e 
corre.pondence In period with .ecnlar change. In the re­
la tlon of the .nn and the earth. The.e variation. have 
dl1ferent magnltllde. at dl1lerent point. on the earth'. 

approxlmate formnla: d-
'
'\I' D'pb' +i"D. Rule: :M:nl-

20000 
tlply together the .qnare of the diameter of cyllndur In 
inches, the maximum steam pressure, and the square of 
the length of the rod In feet, between center.; divide 
the prodnct by 20,000 and extract the fonrth root of the 
qnotlent. Add i. D, and the rc.nlt I. the diameter of 
the rod In Inche. at Its middle. 4. No rod can be made 
to bear any pre •• nre with absolntely no de1lectlon. 5 
806,OOIlI. a coe1llclent derived by Mr. Falrbalrnfrom ex-. 
perlment. 6. Van Buren'. formnla. are ba.ed npon the 
re.nlt. of experiment. made by trn.tworthy anthorltle., 
and by comparison with the experience of practical ap­
pJ!catlon. 

J. G. H. says: I am nsing 3 plain cylinder 
boiler. for grinding pnrpo.e., wfih a plain 211de valve 
engine which work. very well. The obJectl<ln I. that 
we n.e too mnch wood. Two of the boiler. are .Ide by 
.Ide; the third I • •  eparated by a brick wall, and .0 con­
.truct.ed that we can shut o1fthe feed water and .team 
connection., and n.e 2 boller. only; but we cannot keep 
up .team unless we have the be.t wood. What I wl.h to 
know IS: Would It be .afe to leave, and .hould I gain 
power by leaving, the .team pipe open from the boller, 
with the feed pipe .hut 011' and no fire under It? Would 
It an.wer for a .team dome, It being Icvel with the 
boller, or would It be dangerous and dl.advantageou.? 
What I. the cau.e of the .moke .tack getting red hot? 
It I. 8 Inche. ln diameter, of � Inch Iron, 25 feet long 
horizontally, thea 4 feet high. An.wer: The trouble Is, 
fir.t, that a plain .lIde valve I. not an economical ar· 
rangement, although eminently .atl.factory on the 
.core of expen.e for repair.. If It has lap enough to 
cut o1fat about two thlrd • •  troke, and both pl.ton and 
valve. are tight, nothing can be done to Improve It, prob· 
ably. If the .team pipe and cyl:nder are lagged, to pre­
vent radiation of heat from them, the exterior 10 probably 
all right. The boiler. have too little heating .urface In 
proportion to the amount of wood burned, and there' 
fore cannot ab.orb the heat generated, which con.e­
quently e.cape. through the .moke .tack, heating It a. 
de.crlbed. More heating .urface I. wanted. The ar· 
rangement propo.ed to Increa.e .team .!Iace would, 
probably, .Imply re.ult In filling that boiler with water 
from conden.ed .team and priming. It would be better 
to keLp both .team and feed pipe. open, but even then 
we .\lould not expcct, on the whole, an advantage. 

H. T. L. asks: How can I estimate centrif­
ngal force? For In.tance, what will be the centrifugal 
force of a one pound welght,revolvlngat 100revolutlon. 
per minute In a 4 foot circle around a perpendicular 
.hatt, and what I. the rule by which I can get at the force 
of any weight at any .peed In any circle? Plea.e give me 
an arithmetical an.wer, a. I do not under.tand algebra. 

An.wer: Multiply the .quare of the number of revolution. 
per minute by the radlu. of the circle In which the body 
.wlng., and by It. weight In pound., and divide the pro­
duct by 100,000. Thirty-three time. the re.ultlng figure 
will be the centrifugal force In pound.. Thl. rule, ex­
pressed algebraically I.: F=·OOO88WRN'. In tht. case, F= 
·OOO38X1X2X100X100=6·6Ibs. If our correspondent were 
to take the time and do .ome hard work In learning the 
principle. of algebra, he would never regret .uch u.e of 
hi. time. A little patience and earne.t e1l0rt would ac· 
compll.h .. great deal even without teacher •. 

W. W. says: 1. My employers and I appeal 
to you to decide a que.tlon about the hor.e power of a 
fil·.t class horizontal .team engine, cutting 01f .team at 
a point that will give It the mo.t power. The .Ize of 
cyllnderl. l0xl8, pre •• ure of .team 60 lb •. at boiler; the 
engine run. at 80 revolution. per minute, or 240 feet 
.peed of pl.ton; there I. a 2 Inch steam pipe 8 feet long. 
We are about ordering a new engine of a good firm, 
whence thl. dl.pute has arl.en. I maintain It will give 
u. nearly 20 hor.e power, If properlycon.tructed. They 
.ay I am greatly In error In overe.tlmatlng It. I al.o 
maintain that,1f we .peed It up to 100 revolution., It will 
give u. 24 hor.e powel. 2. I would al.o like to know 
your opinion a. to themo.t economical coal to u.e under 
a 25 hor.e power boiler (tubular) with a good draft. We 
are u.lng large Lehigh. It I. thought that a cheaper 
coal would be better. An.wer.: 1. We think our corre.­
pondent right on the que.tlon of power. 2. It I. generally 
economy to u.e the best coal. The dl1lerence In price I. 

arely .u1llclent to compen.ate for the dl1lerence In heat­
Ing power, and for the annoyances attending the use of 
poor coal. 

• nrface,ln con.eqnence of the fact, already .tated, that 
the geograp!llcal and magnetic pole. and meridian. do 
not coincide; and henlle, while the needle at Cape Hat­
tera. may polnt tlorth, at the north pole It wonld point 
.onth. The north magnetic pole I. In 700 N . lat. In the 
Earl of Ro •• Strait. If onr corre�pondent w:U trace 
meridian from It on a globe, he w\ll readily .olve all the 
problemo which occnr to him. 

J. R .  L. says: We have a gin connected 
with our mill. IiI It po •• lble to extlngul.h fire In a lint 
room with .team? If .0, how should It be applied, with 
.tatlonaryplpe entering at bottom or top of room, or 
with ho.e? We only u.e forty pound • •  team when r;ln· 
nlng. 2. In cleaning out the furnace, I notice drop. of 
water .tandlng at one .eam of boiler; I. that a .Ign of 
ru.t or burning? It I. clean and .mooth In.lde. No 
water runt after the lire I • •  tarted. An.wer.: 1. Steam 
will extlngul.h fire In a lint room, or In any other apart· 
ment where It can De .u1llclently well confined to thor­
oughlypervade the enclo.ed .pace. It would be be.t 
applied by leading pipe. Into the room and making them 
fixture.. In an emergency a ho.e pipe could be thru.t 
through a .mall hole cut In the door or a partition. and 
steam carried by ho.e, of gum or well grea.ed leather. 
The nozzle should, of course, be covered with canvas or 
other covering to enable It to be handled. Fortypound. 
pre •• ure, or even four, would be ample for the purpo.e. 
2. No. 

H. S. M. wishes to know where an indica­
tor c.m be purcha.ed, what It will probably co.t, how It 
.hould be applied, and what there.ultwlll be. An.wer: 
A treatl.e upon the conotructlon, method of application, 
and the Interpretation of the diagrams ebtalned by the 
.team engine Indicator ,weuld occupy far too much .pace 
for our column.. We have prepared a brief .ketch for 
the general reader, but for .uch full account. "s every 
engineer .hould make hlm.elf familiar with, our cor­
re.pondent mu.t con.ult .ome such work a. that of 
Cha •• T. Porter on the Richard. Indicator. to be ob· 
talned through any book.eller. The In.trument can be 
purcha.ed of Elliott, of 1,ondon, or of the dealer. In en· 
glneer.' .upplle. In New York or Bo.ton. A pair of good 
in.trument. co.t about a hundred dollar •. 

C. B. N. sends the following solution of the 
problem propo.ed by E. C. M., wno .ald: .. A body 
weighing 5 lb •• de.cend. vertically and draw. a weight 
of Glb •. up a plane who.e lncllnatlon 1.450," and wl.he. 
to know" how far the fir.t body will de.cend In ten .ec· 
ond •• " Let A B C, In the figure, repre.ent the Inclined 

61hs. 

';,!f:. 
rx� I JLI� _�%u.Y _ ·/--,-",ih(" 5=, . .B 

[ii@x 
plane, and H and K the weight., Jc Ined by a cord which 
work. over a pulley at C. Let I-length of the plane, 
h_hlght ofthe plane. FromH, draw a line H E, per­
pendicular to A B and let It repre.ent the pre •• ure of 
the weight at H. Then re.olve H E Into component., 
H F and F E, parallel and perpendicular to B C. The 
component F E will be counteracted by the reaction of 
the plane and only the component H F will produce 
ten.lon on the cord. To find the value of H F, we have, 
HE: HF:: I :h;or 6: 111!':: '\1'2: 1; or,HF-6+ '\1'2-8'\1'2. 
To findthe acceleratlon of the de.cendlng weight at K, 
we have the general principle that the ma •• multiplied 
by the acceleration I. equal to the moving force: or, 

representing the acceleration by a, Ma-t, or&-� (1.) 
In thl. case, f, the moving force, I. the dl1ference be· 

tweenthe weight atKandHF, or f-5-(8 '\1'2). (2.) The 
whole ma •• moved I. equal to the .um of the weight. K 
and H F divided by g, the acceleration due to gravity; 
or M=(5+B '\I'2)+g; or, .lnce g=82l feet at New York, 
M=(5-t3 '\I'2)+82k. (8.) Substituting the values oft and 

t 
M (equatlona2and 8)ln equatlon 1,we havea=M=(1l-8'\1'2) 

+(1l+8'\1'2)X82��2'68 teet. 4.) Again we have from the 
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Acid ve •• el cap, J. Matthew •.•.••..••.••..........• 11!8,171 
Baby Jumper, A. F. Spooner ...........•.••..•..•...• 188,209 
Barrel., etc., roiling, B. V. Tamplin ..•....•.••..... 188,055 
Bed bottom, .prlng, Thomp.on & Kendrick ....... 188,C58 
Bed .prlng fa.tener, D. A. Scott.................... 188,203 
Bed.tead, Invalid, G. W. Grote ......•...•.•••....•. 188,068 
Bell, door, J. Harrl.on.............................. 188,151 
Belt fa.tenlng, J. E. Richard ...•....••••••••.......• 188,194 
Boats, detaching, J. M. Kilner ....•••.••.......•..•• 188,165 
Boat., detaching, F. M. Mnnger ••••.•.......••....• 188,041 
Boller, wa.h, R. Langenbach .......•.........•••.... 188,167 
Bolt mechanl.m, T. R.& J. PuJII •..........•••.•... 188,099 
Boot heel .tl1fenlng, Darrow & Walt .••.....••..... 188,010 
Book ca.e, folding, E. Ha.kel!. .....••......••...... 188,022 
Book, pocket, L. Wendt ....•••..•.•.....•.••••...••. 188,217 
Boot, plow, C. H. Ricker ..•.•..................•.... 188,196 
Bottle, nur.lng, G. R. White ..•..................... 188,219 
Bottle wa.hlng apparatu •• Schllch & Feyh .......• 11!8,046 
Box cover, blacking, J. B. Shaler .••......•••...... 138,102 
Box opener, L. Mill •.......••...•..•...•.•........... 188,177 
Blltton,F. Wa.hbourne ....•...........•.•...•.•.... 188,107 
Bridge, draw, L. Schneider (r)...................... �,S72 
Bridge balu.ter, Seller • .r. Manly ........•.•.....•.. 188,049 
Bru.h, P. Wagner.................................... 188,2 18 
Canal, H. HIlI........................................ 188,156 
Car brake,J. N. Bru.h .•......•.•••......•••.•••••••. 188,126 
Car brake, E. Farn.worth ........................... 188,141 
Car, convertible freight, T. Fogg ....•.... .••••••.•• 138,142 
Car heater and ventilator, C. F. Whorf .••.....•••• 188,062 
Car wheel, H. Merrill ...........•..•....•....••.••..• 188,086 
Card machlne,po.tal, J. M. D. Keating ....•.••.... 188,028 
Carriage axle box ,Jone. & Dunkerley •....••.•.•• 188,091 
Carriage door, J. Cunningham .••..••.....•••.•..... 188,008 
Cart, dumping, B. Fitzhugh .............•.•...••••.. 188,018 
Cartridge., etc., capping, J. F. Nettleton ..•....•.• 188,180 
Cement forrootlng, G. Howland .•••..•.•...•••••.. 188,1�9 
Chair, folding, A. C. Boyd •....•.. ....•.•....•.••..• 188,124 
ChOir, .chool, E. J. Piper ....•.•••.•.....•.••...••.• 188,190 
Chocolate, soluble, J. C<lrell .•.....••••..•••.•..•••. 138,007 
Churn, W. H. Hold"m ............................... 188,069 
Churn, reCiprocating, M .  Litty ..................... 188,168 
Cigar holder, T. J. Lewl •....•.•.....•..••..••..•.... 188,082 
Clothe. pounder, S. Hlnkel .. .........•.•..••••.••.• 188,024 
Clothe. pounder, D. W. Raw.on •....•..•.•.••••.••• 188,044 
Clothes wringer, R. S. Cathcart (rj................. 5,360 
Clutch for machinery, W. B. Duckworth •.•...•..•• 138,139 
Clutch, friction, J. J. Coburn ..••....••••••••••••..• 188,075 
Cock, etc., blow 01f, E. G. Cu.hlng ••..•••••..••.... 188,077 
Co1lln handle, C.Strong (r).......................... �,S74 
Cooler, beer, A. F. Rick ....•..••.••....•.••.••••••.• 188,195 
Cooler, mill<, W. Hodgdon ..•...••..•••••••..••....• 188,086 
Corn .heller, Brown & Shang Ie .••...•••••...••••••. 188,125 
Coupling, unlver.al, H. S. Leland •...•.••••••••••.• 188,OSl 
Cradle, automatic, I. Goldman .......••.......•••.•• 138,144 
Cultivator, J. Helm .................................. 188,085 
Curtain fixture, T. Symond •...•..•..•••.....•••.•.•. 138,054 
Curtain roller holde�, B. G. Fitzhugh •...••••••.••. 138,0 14 
Cutter bars, bolding, W. H. DanIels .......••••••... 188,186 
Dentl.t'. tool, C. P. Grout ......••.......•....•••••. 188,150 
Derrick, J. E. Wal.h ...•.........••••.•...•••••..••.. 188,215 
De.k and .eat, A. E. Robert •...••••.•.•••.••...••••. 188,015 
Drawer, B. J. Greely •.•.•••...•.••••...••.••••.•.•••. 188,017 
Dredger, E. B. BI.hop ....•.•..••••••.•••• : •••.•.•.•. 187,998 
Drill, grain, J. King ....•..•••••....•••••.•.•••••...•• 138,168 
Door lock, J. Scott .................................. 188,048 
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Dyeing aniline black, J. Hlggl....................... 1S8,l55 
Eggbeater, N.C. Miller ........•..•....•.•.••.•••••. 188,084 
Eleva tor, A. C. Herron.............................. 188,154 
Elevator, grain, H. Merrill •..•.•..............••••.. lS8,17� 
Eyelet, S. W. young ................................. 188,221 
Fabric .elvage., uniting, T. Beven .•.........•••••. 187,99'1 
Faucet, .elf-clo.lng, A. & E. Buckman ....••••.••. 188,128 
File, paper, R. Henning ........•...•••.•...•...••.•.. 188,086 
Fire arm, Holt & Mar.halL. •••••..•............•••. 188,15V 
Fire arm, D. Smith ..•....••.........•...•...•........ 188,2(n 
Flre arm,revolvlng,G. W. Schofield ...•.....•.•..• 188,047 
Fire e.cape, G. H. Shaw ........•..•..•.........•.•. 138,051 
Fire extlngul.her, J. D. Bre.nlhan .•.•......•••.•.• 188,0!i8 
Fire place back, G. W.Cummlng •......•••...•...• 188,135 
Fireproof ceiling, etc., J. W. Ba •• ett ....••••.•..• 188,118 
Fireproof t1oor,etc., W. Neracher ....••.•....•.... 188,C96 
Fork, hor.e hay, H. C. Stou1fer ..................... 188,211 
Fruit ba.ket, S. B. Cononr (r)..................... 5,861 
Furnace, cupola, J. B. Pear.e ........•.••.....•.... 188,184 
Furnace, hot air, C. L. Pierce ..•...•..•.•....•...... 138,188 
Furnace, hot air, C. L. Pierce ................•..... 188,189 
Ga. light Indicator, etc ., W. W. Goodwin ....•••.. 188,01 
Gate, automatic, N. Long ..........•....•.....•..... 1a8,OSS 
Gate, Iron fence, C. T. Bu.h .••...•.•.••............ 188,OS7 
Generator, ga., D. H.ltland ........................ 188,160 
Generator Injector, steam, S. Rue, Jr ........•••.•. 188,198 
Generator Injector, .team, S! Rue, Jr ••••••••.••••• If8,l99 
Generator, .team, R. Hooper •...•......•.......•... 188,02� 
Grater, G. Booth ....•.••............................. 188,122 
Grater, nutmeg, A. L. Platt .•••.••••••••.•.••••••••• 188,191 
Grater, vegetable, G. Booth .............••.........• 138,123 
Gun lock, C. Gordon ................................• 188, 145 
Hame tug clip, J.P. Welptoa (r)................... 5,876 
Harne •• collar, H. B. Morrl.on ..........•........... 188,089 
Harnes. check hook, H. A. Carlton ..........••.... 188,003 
Harve.ter, S. L. McCollock ....................••.... 188,172 
Harve.ter, corn, S. Patton ..........•.••....•....... 1Sd,1 81 
Harve.ter,cutter, C .  Pomeroy ......••............• 188,192 
Hat ear co.-erlng, B. R. Motbe ......•................ 18S,040 
Heater, .team, E. Ru •• ell .................•......... 188,2CO 
Hedge trimmer, S. B. Turner ........................ 188,106 
Hemmer,E. S. Yentzer ............................... 188,064 
Hinge, gate, W. G. Franklln. ....•.......••••......•• 188,OSl 
Hinge, lock, M. C. Lee ..........•.............•.•.... 188,092 
Hor.e hoof., paring, G. W. Schafer ..•••......••.... 189,101 
Hor.e power, A. G. Waterhou.e .....•........••.... lllS,lOS 

Hor.e fiy guards, .u.pender, G. Sheltoll •...•....... 188,205 
Hub, vehicle, A. Warner, (r)........................ 5,866 
Injector, engine, S. Rue, Jr .......................... 188,198 
Injector, engine, S. Rue, Jr ..•••..............••.... 188,199 
Iron beam, wrought, L. Klrkup .............•....... 188, 02 9  
Iron and .teel. puddling, J .  G. Blunt, (r)........... 5,867 
Jack,lIftlng, W. M.Doty ..•........•................ 188,078 
Jack, lifting, H. H. Warren •.................•....... 188,059 
Journal, antl.frictlon, M. E. Dayton ••••••••••••••• 188,011 
Knife, corn .talk, J. M. Brick •........•••••.......•• 188,069 

Knife, pocket, H. Staude ..........••................ 188,052 
Lamp, G. Brownlee ...•••......•...•...........•..... 188,070 
Lamp, J. A. Pea.e ..••.•.....................•........ 138,185 
Latch handle, Ambrun & Olfermann ...........•... 188,112 
Lathe for wood, C. A. Ble •• lng .........•............ 187,999 
Leather, boarding, O. Coogan .................•...•• 138,188 
Lock for drawer., etc., E. G. Gory ............•••... 188,148 
Loom .huttle binder, Hammond & Tucker •........ 188,020 
Loom, lappet, F. W. Newton, (r)................... 5.865 
Loom temple, N. Chapman ............•...•...•..... 188,004 
Loom for wire, S. Hold.worth ......•.••..•.•.....•. 188,090 
Lubricator, Lunkenhelmer& Meehan ....•.•• ••..• 188,169 
Marble, molding edge. of, J. Finn .....•....•......• 188,079 
MI11 hopper, grinding, G. S. Thomp.on ...•..••...• 188,212 
MI11 pick, E. S. Forgy ..•...•................•..•.•... 188,080 
Mill, roiling, J. E. Atwood .......................... 188,114 
MIlI.tone dre •• , J. P. Harris ..............•••........ 188,0-.11 
MIll.tone .plndles, oiling, J. J. Chubb .••••.•...... 188,074 
MIlI.tone., cooling, Shanton & Shaver •..••........ 188,050 
Miner'. bar, R. B. Platt ....•........••.••..•..•...••. 188,098 
Mirror, .Ignallng, M. M. Kenney .....•••.....•.••... 188,162 
Molding machine, J. W. Gheen ..............•...... 188,Ol� 
Mu.lc notation, E. P. Stewart .•••..••.•.••..••...•.. 1&8,104 
Neck tie, R. R. Parker ..................•.....•.. •.. 188,097 
Nut lock, W. B. Walt •.•.•.....................•...•.. 183,214 
Nut machine, J. Braun .................•...••.......• 188,085 
Ordnance, C. Gordon •.......•......••....•••••••..... 1S6,146 
Ordnance, E. A. Sutcll1fe, (r) ...•..••......•..•.••••• 5,875 
Oven, bake, J. J. Piggott. . •.. . ••.. ••. .. .. . .. . .•••. .. 188,042 
Oy.ter dredge, I. A. Ketcham .......••..•.••.•...•.. 188,164 
Paper machine .uctlon, W. McLaughlin ...••...•.• 188,178 
Pavement, D. C. Heller .•.......•.................... 188,028 
Pavement, cvncrete,J. W.& H. W. Krau.e, Jr •... 188,080 
Photograph., cutting out, J. Schotleld ..•.•........ 1ll8,202 
Pianoforte bridge, W. C. EIII ••..................•••. 188,012 
Plano hammer., capping,!. Bullard .........•...... 188,001 
Pipe tong., A. H. Jareckl.. .............•...........• 188,161 
Pipe., mold for earthen, P. McIntyre ..........•••. 188,085 
Pipe., etc., heating, Grimm & Corvin ..•...•.••...• 138,062 
Planter, corn, G. O. Houck ....••.....••••.•.••....•. 188,158 
Planter, cotton, W. Price ..•............ . . ..........• 188,018 
Planter, .eed, 1. T. Sugg ••.••..•.....•.•....•..•..... 188,105 
PlOW, J. M. Cobb ....•....•.•.....•...•.•....•........ 138,131 
Plow, J. Roop ........•....•.•..•....••...••....•..... 188,197 
Pool., etc.,cleanlng ce •• , W. C. McCarthy •......• 188,081 
Pre •• , embo •• lng, G. CII.bee ........................ 188,lSO 
Pre •• , hay and cotton, G. W. Stewart ...•.•........ 188,210 
Propeller, .crew, J. Montgomery, (r).............. �,864 
Propeller, operating .crew, A. Lee, (r)............. 5,871 
Pump, mining, G. E. Mill •.......•................... 188,087 
Punch, portable, J. J. Safely ..•........•....•.•..... 188,201 
Railway snow plow, O. D. Baird .................... 188,116 
Rake and tedder, R. J. Colvin ...........•..•.•....• 188,182 
Refrigerator, D. Mulcahy ............•••..•....•..... 188,095 
Rule, .quare and bevel, C. M. He1fron ..•.•......... 138,152 
Sa.h holder, L. A. Tuttle ......•........•............ 188,057 
Saw mill carriage, B. F. & J. B. Smith ...••..•.....• 188,206 
Saw .croll, H. B. Smith .....•••......•............... 188,108 
Saw., .harpenlng, Davld.on & Winningham •...••• 188,187 
Sawlngmacbfne, band, O. Bonney,Jr •............. 158,121 
Sclssors, A.1YlIu ... cmore ............................. 138,001 
Scow, dumping, A. T. Morrl •......••............•... 188,179 
Screw making machine, J. Braun •.•................ 188,067 
Scroll., drawing, E. E. Stebbln • ......•...•..•.•.... 188,053 
Scrubbing machine, S. H. Bu.h .....••......••.•...• 188,129 
Scythes, rolling, H. Water •.......................... 188,216 
Seat, J. Peard. ............•.........................•. 188,183 
Separator, middling., A. R. Guilder •. . . . . . . . . . . . . . .  188,019 
Sewing machine, M. H. Kernau!. ..•..........•.•.•. 188,163 
Sewing machine chair, F. Chlche.ter •.•............ 188,073 
Sewing machine ru1ller, D. C. Carey, (r)........... 5,8(8 
Sewing machine .huttle, W. Cooney •.•••.......... 138,184 
Sewing maohlne thread cutter, Henry & Wood •••• 188,158 
Shaft hanger, W. Belli •....•....•...•••••.•.••••..•.. 188,119 
Shafting bearlng.,ca.tlng, J. Miller ..•...••......•. 188,176 
Shoe fa.tenlng, I. Banl.ter ...•••.....•.............. 18S, 117 
Shoemaker'. tlnl.hlng tool, WII.on & Fo.ter ...... 183,068 
SIzing compound, T. Gorrel.... . •.. .. .. .•. •.. . ... ... 188,147 
Skate, roller, W. P. Gregg ....................•.•..•. . 188,018 
Siate frame., tlnl.hlng,J. H. & G. S. CoMn ..•.••.• 188,005 
Slate wa.her, W. We.tlake .•........•.•.•........•.. 188,2 18 
Snow .hovel, H. C. Cole ............•...•••.•.••.•... 188,076 
Soda water cock, etc., W. Gee ......•.........•••... 188,143 
Soda water fountain attachment, W. R. Cady .•••.• 188,002 
Soldering apparatu., J. Gulden (r) ••••••••••••••••• 5,862 
Spikes, pointing, Waldron & �OQre ••.. , •••••••.... 188,058 
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Square, try, W. F. Arnold ........................... 138,li3 
StampB . •  mxlng, BenBeman & Slocum .............. 128.120 
Stereotyping, rubber, G. H. Cooke ................. 138,006 
Stone, dresBing. G. R. Ray .......................... 138,100 
Stove, cooking, A. C. BarBtow ...................... 137,996 
Stove, cooking, D. G. Littlefield .................... 138,093 
Stove, reBervolr, H. F. T. Hale (r) .................... 5,369 
Table leaf Bupport, G. Payzant., .................... 138,182 
Tanning, DavlB & ArmBtrong ........................ 138,138 
Telegraph line, E. H. AuBtln ........................ 138.115 
Tblll coupling. G. W. Hobart ........................ 138.087 
Tobacco boxes, receBBlng, I. M. ReameB ........... 138,193 
Toy, T. Morley ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . ...... 138,038 
Toy bouBe, J. B. Smith ...................... , ....... 138.208 
Trunk, M. H. BIIBB.................................... 138,000 
Turn table, W. SellerB (r)............................ 5,373 
Vault cover,T. Sharts ................................ 13f1,204 
Vehicle wheel, Wright & JoneB ..................... 138,�0 
Ventilator, S. C. Maine (rl........................... 5.368 
VeBBelB, conBtruction of, W. F. Morgan ........... 138.178 
Wagon. dumping, J. H. A<!rlaanB ................... 188,111 
Wall, plaBter, M. F. LyonB ........................... 138,170 
WaBh board, G. EIBey ................................ 138,140 
WaBher, Bprlng plate, F. R. Gridley ................ 183,149 
WaBhlngmachlne, J. C. Burgner .................... 128,128 
WaBhlng machine, N. O. Wilcox .................... 138,110 
Watch pinion, reversible, F. Pkkert ............... 138,187 
Watchman'B time check, T. Hahn .................. 138.081 
Weatber Btrlp, J. & G. Bacon ....................... 138,065 
Well boring, arteBlan, W. McPherBon .............. 138,174 
Windmill, W. Peck ................................... 138,196 
Window, S. Darling ................................... 138,009 
Window button, A. D. Judd (r)..................... 5.370 
Wire cloth, drying painted, C. H. WaterB .......... 138,060 
Wood, etc., bundling, H. A. HOuBe ................. 138,026 
Wood, etc, bundling, H. A. ROuBe .................. 138,027 
Wood flnlBilIng compound, F. Web.ter ............. 138,:09 
Work Btand, C. S.Caple .............................. 1S8,On 

EXTENSIONS GRANTED. 
23,750.-ANIMAL TRAP.-A. S. Dlake. 
23,771.-CUFFB, ETC.-W. E. Lockwood. Three patentB. 
23,792.-GAS PIPE CUTTER.-J. E. Stanwood. 
23,795.-PuMP Box.-F. & J. Stock. 

DESIGNS PATENTED. 
6,591.,-CARPET.-J. FIBher, Enfield, Conn. 
6,595.-COFFI!i,UANDLE.-N. Hayilen, EBBex, Conn. 
6,596 to 6,OO2.":CARPETs.-H. Horan, Newark, N. J. 
6,608.-REED ORGAN CAS •• -J. R. LomaB.New Haven, Ct. 
6,604 & 6,605.-CARPETS.-L. G. Malkin, New York city. 
6,606 & 6,607.-CARPETB.-E. J. Ney, New York city. 
6,60S.-CARPET.-H. Nordmann, New Yor,k city. 
6,609.-FRAJIIE.-B.H. SluBBer, L.PearBon,South Bend,Ind. 
6,610 to 6.612.-CARPETB.-J. H. Smith, Enfield, Conn. 

TRADE MARKS REGISTERED. 
1,218.-S0AP.-R. W. Bell & Co., Bulfalo, N. Y. 
1,219 to l,222.-WmsKIlI:B.-Du Vivier & Co., N. Y. city. 
1.22B.-HAIR DREBBING.-E.A.E.Meyer,Watertown,N.Y. 
l,224.-COBMETIC.-Mliler Brothers, New York city. 
l,225.-YEABT POWDER.-PreBton & Merrlll,BoBton,MaBs. 
l,:I26.-STARoH.-Proctor & Gamble, Cincinnati. Ohio. 
l,227.-CIGARB.-Scldenbcrg & Co., New Yok city. 
l,2'/B.-MINERAL WATER.-A. L. Kane, Milwaukee. WIB. 
1,229.-FLouR.-Jonc8. WlillamB & Faxon, BOBton, MaBB. 
l,'l3O.-GRINDING MILLB.-StraubJdIll Co., Cincinnati, O. 
1 ,231.-0PERA GLABBEB, RTC.-SuBBfleld& Co., N. Y. city. 

SCHEDULE OF P ATENT FEE�, 
On each Caveat ......................................... 810 
On each Trade·Mark ................................ ... 823 
lin filing each application fora Patent (17 yearB) ... 813 
On 1 .... lngeach orlglnaI Patent ........................ $20 
On &ppeal to ExamlnerB·ln·Chlef ...................... 810 
On appeal to CommlBiloner of Patent ............... $20 
On application for RcIBBue ............................. S30 
On &ppllcatlon for ExtenBlon of Patent ............... 830 
Ull g".n tlng the ExtenBlon ............................. 830 
On filing a DlBclalmer .................................. 810 
On an application for DeBlgn (3jiyearB) .............. 810 
On an application for DeBlgn (7 yearB) ............... 813 
On all appllcD Mon for Deelgn (14 yearB) . ....•........ 830 

VALUE OF PATENTS 
And How to Obtain Them. 

Practical Hints to Inventors 
ROBABL Y no InveBtment of a Bmall Bum 
of money brlugB a greater return than the 
expenBe Incurred In obtainIng a patent even 
when the lDvention IB but a Bmall one. Large 
InventlonB are found to pay correBpondlngly 
well. The nameB of Blanchard, MorBe, Blge· 
lOW, Colt, ErlcBBon, Howe, McCormick, Hoe 
and others, who have amassed immense for­
tuneB from their Inventions, are well known. 
And there are thouBandB of 9therB who have 
realized large BumB from their patentB. 

More than FII"TY THOUBAND Invent orB have availed 
themBelveB of tbe BervlceB of MUNN & Co. during the 
TWENTY·SIX yearB they have acted aB BollcltorB and 
PubllBherB of the SCIENTIFIO AMERICAN . They Btand at 
the head In thlB ciaBB of bUBlneBB ; and their large corpB 
of aBBIBtantB, mOBtly Belected from the rankB of tbe 
Patent Omce: men capable of rendering the beBt Bervlce 
to the Inventor, from the experience practically obtained 
while e:<amlnerB In the Patent Omce: enableB MUNN & 
Co. to do everything appertaining to patents BETTER 
and CHEAPEa than any other reliable agency. 

HOW T' 0 _;gj ThlB IB the 

OBTAIN � k �� ;I
��

I
:: 

�� 
� nearly eve· 

ry letter, dCBcrlblng Bome Invention willch comeB to thlB 
omce. A P08i1i'" anBwor can only be had by preBenting 
Il complete application for a patent to the CommlBBloner 
of PatentB. An application conBIBtB of a Model, DrAW· 
IngB, Petition, Oath, al!d full Specification. Varlou. 
omclal ruleB and formalltleB mu.t alBo be 0 bBerved. The 
etrortB of the Inventor to do all thlB bUBlneBB hlmBelf are 
generally without BucceBB. After gre.t perplexity and 
delay, he I. uBually glad to Beek the aid of perBonB expe­
rienced In patent bUBlne •• , and have all the work done 
over agala. The beBt plan IB to Bollclt proper advice at 
the beginning. If the partie. consulted are honorable 
men, the Inventor may safely confide hlB Idea. to them: 
they will advlBe whether the Improvement IB probably 
patentable, and will give him all the dlrectlonB needful 
to protect hlB rlghtB. 

How Can I Best Secure My Inventlon1 

ThlB IB an Inquiry which one Inventor naturally aBkB 
another, who haB had BO,"" experience In obtaining pat­
entB. HIB anBwer generally IB aB folloWB, and correct: 

ConBtruct a neat model, not over a foot In any dlmen­
Blon-Bmaller If POBBlble -and Bend by expreBB, prepaid, 
addreBBed to MUNN & Co., 87 Park Row, togf)ther with a 
deBcrlption of ItB operation and merltB. On receipt 
thereol, they will examine the Invention carefully, and 
advlBe you as to ItB patentability, free of charge. Or, If 
you have not time, or the meanB at hand, to conBtruct a 
model, make aB good a pen and Ink Bketch of the Im­
provement aB POBBlble and Bend by mall. An anBwer aB 
to the proBpect of p. patent will be received, uBually, by 
return of mall. It IB BometimeB beBt to have a Bearch 
made at the Patent Omce; Buch a meaBure often eaveB 
tbe COBt of an application for a patent. 

Prellmlnarv Examination. 

In order to haye such Bearch, make out a written de­
Bcrlptlon of the Invention, In your own wordB, and a 
pencil, or pen and Ink , Bketch. Send theBe, with the feo 
of $5, by mall, addreBBed to MUNN & Co., 87 Park Row, 
and In due time you wlll receive an acknowledgment 
thereof, followed by a written report III regard to the 
paten tabllIty of your Improvement. ThlB Bpeclal Bearch 
IB made wIth great care, among the modelB and patentB 
at Washington, to aBccrtaln whether the Im(M"ovement 
preBented IB patentable. 

Relssoes. 

A relBBue IBgranted to the original pateatee, hlB helrB, 
or the aBBlgneeB of tbe entire IntereBt, when, by reaBon 
of an InBumclent or defective Bpeciflcatlon, the original 
patent IB Invalid, provided the error haB arlBen from In­
advertence, acc1dent, or mistake, without any fraudu· 
lent or deceptive Intention. 

A patentee may, at hlB option, have In hlB relBeue a 
separate patent for each dlBtlnct part of the Invention 
comprehended In hlB original application by paying the 
req1l,lre,1 fee In each caBe, and complying with the other 
requlrementB of the law, aB In original appllcatlouB. 
AddreBBMuNN & Co., 87 Park Row, New York, for full 
partlculare. 

Value oC Extended Patents. 

Did patenteeB realize the fact that thelrlnventlonB are 
likely to be more productive of profit during the Beven 
yearB of ext en. Ion than the flrBt full term for which their 
patentB were granted, we think more would avail them­
BelveB of the extenBlon privilege. PatentB granted prior 
to 18S1 may be extended for Beven yearB, for the benefit 
of tbe In ven tor, or of hlB helrB In caBe of tbe deceaBe of 
fomer, by due application to tbe Patent Omce, ninety 
daYB before the termination of the patent. Tbe extended 
time I nt.reB to the benefit of the Inventor, the aBBlgneeB 
under the first term having no rlghtBunder the extenBlon 
except by Bpeclal agreement. The Government fee for 
an extenBlon IB $100, and It IB neceBBary that good profeB' 
Blonal Bervlce be obtalne" to conduct the bUBlneBB before 
the Patent Omce. Full Information aB to extenBlonB 
may be had by addreBBlng MUNN & Co .• 87 Park Row ,N ew 
York. 

Caveats. 

PerBonB deBlrlng to file a caveat can have the papera 
prepared In the BhorteBt time. by Bending a Bketch and 
deBcrlptlon of the Invention. The Government fee for 
a caveat IB $10. A pamphlet of advice regarding appllca· 
tlonB for patentB and caveatB IB furnlBhed gratlB, on ap· 
plication by mall. AddreBB MUNN & Co., S7 Park Row, 
New York 

Des1&n Patents. 

Foreign deBlgnere and manufacturers, who Bend gOOdB 
to thlB country, may Becure patentB here upon their new 
patternB, and thUB prevent otherB from fabricating or 
Belling the Bame gOOdB In thlB market. 

A patent for a deBlgn may be granted to any person, 
whether citizen or allen, for any new and orfglnal deBI� 
fol' a. manufacture, bU8t,statne, alto rellevo, or bail reUet, 
any new and original deBlgn for the printing 01' woolen, 
Bilk, cotton, or other fabrfcs, any new and orfglnal 1m· 
prc",,(on, ornament. pattern, print, or plcturp, to be 
printed, painted, caBt, or otherwlBe placed on or worked 
Into any article of manufacture. 

DeBlgn patentB are equally aB Important to cltlzenB aB 
to CoreljroerB. For full particularB Bend for pamphlet to 
MUNN & Co., 87Park Row, New York. 

Trademarks. 

Any perBon or firm domIciled In the United StateB, or 
any flrm or corporation reBldlng In any foreign country 
where BIlIlliar prlvllegeB are extended to cltlzenB of the 
United StateB, may reglBter theIr deBlgnB and 0 btaln pro­
tection. ThlB IB very Important tomanufacturerB ln thlB 
country, and equally BO to forelgnerB. For full partlcu­
ars addreBB MUNN & Co, 37 Park Row. New York. 

Canadian Patents. 

On the first of September, 1872, the new patent law of 
Canada went Into force, and patentB are now granted to 
cltlzenB of the United StateB on the .ame favorable termB 
aB to cltlzenB of the Dominion. 

In order to apply for a patent In Canada, the applicant 
mnBtfurnlBh a model, Bpeclflcatlon and duplicate draw· 
IngB, BubBtantially the same aB In applying for an Amerl· 
can patent. 

The patent may be taken out either Cor five yean; (gov· 
ernment fee $20), or for �en yearB (government fee $40) 
or for fifteen yearB (goTernment fee $60). Tile five and 
ten year patentB may be extended to the term of fifteen 
yearB. Tbe formalltieB I'or extenBlon are Blmple and not 
expensive. 

American InventionB, cven If already patented In tblB 
country, can be patented In Canada provided the Amerl· 
can patent IB not more than one year old. 

All perBonB who deBlre to take out patentB In Canada 
are requeBted to communicate with MUNN & CO., 87 Park 
Row,New York, who will give prompt attention to the 
bUBlneBB and furnlBhlulllnBtructlon. 

To Make an Application Cor a Patent. 

The applicant for a patent Bbould furnlBh a model of 
biB Invention If BUBceptible of one, although BometimeB 
It may be dlBpensed with; or,lf tbe Invention be a chem· 
leal production, he mUBt furnlBh BampleB of the Ingredl· 
ents of which hlB compoBltion conBIBtB. ThcBe Bhould 
be securely packed, the inventor's name marked on them, 
and Bent by expreBs, lire paid. Sm�ll models, from a dlB· 
tance, can otten be Bent cheaper by mall. The BafeBt 
way to remit money IB by a draft, or pOBtal order, on 
New York, payable to r.he orderofMuNN & Co. PerBons 
who live In remote partB of tbe country can uBually pur· 
ehaBe draftB from their merchantB on their New York 
correBPondentB. 

Foreign Patents. 

The population of Great Brf·taln IB 81,000,000; of France, 
S'l,COl,IXlO; Belgium, 5,000,000; Austria, S6,IXlO,IXlO; Pru8sla, 
4O,ooo,OOO,and Rua.la, 70,000,000. Patent. may be .ecurea by 
American cltlzenB In all of the.e countrfeB. Now," the 
time, when bUBlneB. I. dull at home, to take advantage of 

theBe ImmenBeforelgnfleldB. Mechanlcal lmprovementi 
of all klndB are alwaYB In demand In Europe. There will 
neTer be a better time than the preBent to take pateotB 
abroad. We have rellablebuBlneBB conncctlonB with the 
prlnclpalcapltalB of Europe. A large Bhare of all the 
patentB Becured In foreign countrfeB by AmerlcanB are 
obtained through our Agency. AddreBB MUNN & Co., 87 
Park Row, New York. ClrcularB with full Information 
on foreign patents, furnlBhed free. 

Copies oC Patents. 

PerBonB deB Iring any patent IBBued from 1836 to Novem 
ber 26,l867,can be Bupplled with omclal copleB at a reaB­
ona ble COBt, the price depending upon thc extent of draw­
IngB and length of Bpeclflcatlon. 

Any patent IBBued Blnce November27, 1867, at which 
time the Patent Omce commenced printing the drawlngB 
and Bpeclflcatlons, may be had by remitting to this of­
tlce $L 

A copy of the clalmB of any patent IBBucd Blnce 1836 
will be furnlBhed for ,1. 

Wilen ordering copleB, plcaBe to remit for the Bame aB 
above, and Btate name of patentee, title of Inventlon,and 
d ate of patent. AddreBB MUNN & Co., Patent SollcltorB 
87Park Row,New YQrk. 

MUNN & Co. will be happy to Bee InventorBln perBon, 
at their omce, or to advlBe them by letter. In all caBcB, 
they may expect an lwnut o1llnlon. For Buch conBulta­
tlonB, oplnlonB, and ad Vice, no cl/,al'ge III mad._ Write 
plain; do not UBe pencil or pale Ink; be brief. 

All bUBlneBB committed to our care, Dnd all conBulta­
tlonB, are kept 8ecret and strIctly colljld .. ,lial_ 

In all matterB pertaining to patentB, Buch aB conducth:;g 
Interferences, procuring extenBlonB, drawing aSBlgn­
ments, examlnatlonB Into the vallrlfty of patentB, etc., 
Bpeclal care and "ttentlon IB given. For Information and 
for pamphletB of InBtruction and ad vice 

ArldreBB 
MUNN &; VO •• 

PUBLISHERS SCIENTIFIC AMERICAN, 
37 Park Row. New York. 

OFFICE IN W ASHINGTON-Coruer F and '1th 
nects,oPpoBlte PatentOmce. 

�tltrtftiStmtutso 
RATES OF ADVERTISING. 

Back Pa&,e - - - - - - - 81.00 a line. 
In8ide Palle - - - - - - '13 centll a lin e. 

l!Jngramng8ma y head ar:l"erll8emenl8 at the 8ame rae. r er 
Uno, bll measurement. as the/etter· pr .... � 2 5 A WEEK GUARANTEED. Reliable 

a�entB. 0 f eltberoex\:r wanted to canvaBB for 
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Bomely pJi Dted, finely III uBtrate� and ably 
edited. Many of our agen tB are !DakinI'< ,10 

Cer day, and $211 per week can be made the year round 
y any perBon willing to work. Sample copy and In­

Btructlon! mailed FREE. Apply at once for an agency. 
AddreBB IRON WORLD PUBLISHING CO., PlttB' 
burgh, Pa. 

MANUF ACTURERS, �2:tE��� I��R 
brancheB of the MetAl TradeB, Bbould keep thoroughly 
pr8ted by taking tbat Invaluable journal entitled the 
IRON WORLD AND MANU�'ACTURER. ItB Metal 
Price Current IB thoroughly reliable. It IB edited with 
ru'i.rJ:B
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nent Scientific Men. Its manufacturing neWB IB obtained 
�?i �:�rl';,'� cgp3':: ����

I
�r� �o

W�g�����
t
. u\�

a
';,'1,��� � 

BelectlonB from the Bclentlflc and mechanlcaljournalB of 
thlB country and Europe. ItB cIrculation IB IncreoBlog 
rapldilit not onll} througbout the StateB but In thfl Provo 
lfI"ir"im 
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Hardware, Machine and Metal TradeB. TblB valuable 
weekly journal will be Bent 

FOUR MONTHS ON TRIAL FOR ONE DOLLAR! 
Try It ! AddreBB 

IRON WORLD PUBLISHiNG CO., 
Pitt8bnrllh, Pa. 

WAYNESBORO' 
STEAM ENGINE and 
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BOILER WORKS. 
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Stationary and Portable EnglneB, Superior Balanced 
Slide Valve, all kind BolierB, Clrcular SawmlllB, Farm 
E'}!lJ��:BB 

For llluBtrated Circular 'IIHbel�t,
ct

�·, 
Waynesboro't Franklin Co., Po.. 

[MAY 
FOURTH 

CINCINNATI 

Industrial Exposilion, 
1 8 73. 

OPENS SEPT. 3, CLOI!.'IES OCT. 4, 1813. 

P ROPOSALSfor ENGINES and BOlLERS. 

PROPOBALB will be received, till June IBt, from Steam 
Engine Manufacturers, .or tbe Bupply for UBe during the 
ExpoBltlon, of 

FOUR FIRST CLASS STEAM ENGINES, 
to furnlBh power for macblnery In motion. each to be 
not leBB than 12 IncheB In diameter of cyUnder. The 
prominent dlBflay of the EnglneB IB regBr�edaB full com-
c�

n
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o�:�r��:'r:e :':B��i�g����\B�� 
aB to frelgbt, cost of erection and running. 

PROPOiALB will be received. alBo, for tile eupply of BOILERS (for thc B ame length of time) ha vlng In the aggregate 400 horBe power. 
Address FRANK MILLA WARD, 

Chairman Machinery Department. 

TheCANADIAN PATENT OFFICE RECORD 
AND MECHANIC'� ltIAGAZINE, 

P'lbl1Bhed Montbly, contalnB: 1. Short claIm and Dla-
g,rg;�h�,
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IIBbed omclally. l. Original and Belected artlcleB on 
every branch of Engineering, MechanlcB and Manufac­
tureB, profuBely flIuBtrated. 'rhe who Ie forming a band-
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4
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tr��e��gr�ri\';: 
chan(c8, manufacturers, architects, builders, chemists 
and otherB. Two Dollar •• U. S. currency payable In ad· 
vance, cover cni/ear'B 8t'bscrlptloD, IDciudtD5 Canadian 
rg:i:.rwlll °fl'::a tbr.
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lllu.iratlonB of Important InventionB InBerted at Bpeclal 
rateB by contract. Tbe" Scientific American" of April 
19tb, speaking of tblB publication, BaYB: ,. A new p"bllca­
Hon. under tbe above title, baB been recently commenced 
��.i':m��'NeB<i,"a�:�:.' blt ��b���e:��";,'ln���lll��r';;l'!Si 
patentB granted In Canada, wltb tbe clalmB and reduced 
dlagramB of tt.e dra wlngB. Added to tblB l.il1 department 
of mlBcellancouB Information, containing llluBtratklnB 
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wblch reflectB tbe hlgheBt credit upon ItB enterprl.lng 
publlsher, and deserves 8ucces8." 
to�'1.'b1r�li: 
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OFFICE OF THE 

lJNITED STATES 
CENTENNIAL COMMISSION, 

No. 904 Walnut Street, 

Philadelphia, April, 1873. 

PROPOSALS FOn PLANS 
FOR THE 

CENTENNIAL ANNIVER8ARY BUILDINGS. 

ARCHITJCOT8, ENGINEERS, and others, are hereby lnvl· 
t�1.M,:'�':i b�
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for tbe International ExblblUon In 1876. 
SPECIFICATIONS and otber documentB prepared for 

tboBe deBlrlng to compete for the deBlgn, 
toqether with information as 10 1M SUmB 10 b. palr:lfor 

1M plaM which mall be 8electer:l. 

will be furnlBhed on aopllcatlon to LewlB Wain Smith 
Secretar<\', of the Centennial CommlBBlon, No. 904 Walnut 
S
t,m�l�n�l;:.d

.:'�f��a placed In the handB of the Secretary 
of the CommlBllon 

BEFORE NOON ON THE FIFTEENTH DA Y OF 
JULY, 1873. 

After wblch time no deBlgn. will be received. 
tc�lur'1:�ectlon of the Committee on PlanB and Archl· 

A. T. GOSHORN, Cba$o· man. 
C!ECOND HAND Machinists' and Wood 
o ToolB for S�I". LIBt and d'Bcrlption furthBbed by 

S. F. QUINBY, 163 Pearl St., New York . ,i'.'. GLASS OIt3.�lf�!?:Wo'z�':.� Machinery. 

'iX. Sample by mali
E 

35 CtB. ClrcularB free. Guaran· 
����;����.

Ie. Ight yea't.1i�tOL�St'lD�f oil, 
No. 1 ChamberB St., New York. 

JUDSON'S . THE 

PATENT LATHE CHUCK. SOIB:NO�ORBBCOBD 
THE STRONGEST CHUCK M ADE OF 

THE �AME �IZE AND WE IGHT. 1 8 7 3 
CONSTRUCTED on ENTIRELY NEW PRINCIPLES: • 

each _law being independent In action. and BO arranged A Compendium of tbe Scientific ProgresB and DlBCOV8 
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600 pageB, 

hoi Jlng the work more Becurely than any other buc� Pr � 
now In uBe, with the Bamepower expendedon the Bcrew. 

THIS NE W AND SPLENDID BOOK is now 
ready. ItBcontentB will embrace themoBt IntereBt­

Ing FactB and DlBcoverleB In the varlouB ArtB and Sci­
ence.that ha,-e tranBplred durlngtbe precedln� year ex. 

The Jaw. are of CaBt Steel, tbe SCI"eWB are of Lo>! 
Moor Iron, CaBe Hardened, 'lnd thO NutB of Malleable 
1I'0 n. The workmanBhlplB allflrBtclaeB. The CaBtlng!B 
�)fl�� ���lB1���: :l1"n:.�

e
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a
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f acturer. Omce and Factory, Wythe Avenue, corner 
Hewe. St.,Brooklyn,E.D., New York. Send for circular. 

r���!nfot\��rn"g 'jj:;a:fri',e����ral ProgIeBB of he World 

1.-CP";MISTRY AND METALLURGY. 
2.-MECHANICS AND ENGINt,;t,;RING. 
3.-ELECTRICITY, LIGHT, HEAT, SOUND. 
t.-Tt,;CHNOLOGY. -Embraclng New anrl UBeful [nven 

5.-g&'¥'A�¥ .f::8°1I"6��'{6�r�fr��.THE ARTS ; 

t=�gli��xllW�i.lUSEHOLD ECONOMY. 
�:=N.N'lfRit ?ft��.fgtt'yTlm��t16¥:bW�: HYGIENE. 

10 & ll.-METEOROLUGY, TERRESTRIAL PHYSWS 
GEOGR.\PHY. 

12.-GEOLOGY ANlJ MINERALUGY. 
1a.-ASTRONOMY. 

14 & 15.-BIOGRAl'HY. 
In�'tt'N):;'�:B::1 �g�
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copy of SmRNCE RECORD FOR 1878. It will be a mo.t In· 
tereBting and valuable llOOk! and Bhould have a place In 
every HouBebold, In every L brary. 

:,' 600 P'lw.eB. Octavo. HandBomely Bound. Many Engrav-
In

�:nt b�'i:i;.f�io all partB of the country, on receipt of 
the price. A liberal dl.count to the trade and to can· 
va.BerB. For Bale at all the prinCipal Book.toreB. 

MUNN & CO., PUBLISHERS, 
3'1 Park Row, New York City. 

TIm SCIEN7IFI C  .AHER1C� wUi be .ent one y ear 
and one copy of S CIE.biCE RECORD FOR 1873, OD 
receipt 0 f ,,·ro. 

SCIENCE RECORD FOR 18'12 unlfol'll1 1I'lth the 
,bove., Price $2. Library binding , ii.60. 

© 1873 SCIENTIFIC AMERICAN, INC. 
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