
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� 
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[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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the head of .. Bu.lne •• and Per.onal," which I • •  peclally 
devoted to .uch enqulrlee. 
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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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