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RIETARDED FRACTURE IN TOOL STEEL.
A, paper was read before the late meeting of the Arerican

Society for the Advancemient of Science, by Wm(l. Kkent., descrîb-
Ig % pecuuhiar casp of fracture in tool steel. Froua this paper

iwe take the following p.arýigraphs :Mr. Jolhn L. Guii, Jr., of the
Pittsburgh Car WhcvI Work.s, Ahlleghaîîy City, had occasion to

juse in a machine whichi he is building a cylindrical piece of tool
isteel, 10 inches long, sud two inches in diameter, with a curved
groove cnt on oue aide and a rectangular groove on the opposite
aide, parallel to the axis. The steel was procured from a Well-
known firm, and stated by themi to be the very hest tool steel.
It wvas supposed to contaxin about 0.91/ of carýon. That the steel
was of excellent quality is shown by the fact that another piece
from the saine bar was made into a rose reailer, which has been
in use for soîne tirne in Mr. Gill's shop without shnwing a flaw.
The reamer sud the piece which broke were tempered by the samne
blacksmith, an experionced halsa.

After the piece was fornied into the required shape, it was
tempered by being carefully heated iii a wrought.iron nxuffle, then
plunged into water and cooled. lb was then ouled, and held
close enougli to the fire mnerely to burn off the oil, the object

beiuig to have the piece extremely hard. It was then laid away
on asaheif, to be used when the machine for which it, ý'as made
Iwas ready for it. The machine being delayed the piece was not

EXIBLE HAM~W.

needed as soon as was expected and it lay on the shelf for
weeks. Onîe night, at the end of the six weeks, the Wth and
of the works heard in the shop a repot hike a usket s '1tp
on going towards the sheif on which the steel had beeit Pl
snd from which. the report sounded, he found that the i0e
broken in two, one of the broken pieces falhing on th6l, Il
Rour, four feet in front of the shelf, the other having apPS lj.P
recoiled against the board wall behiud the shelf, leavllg 6 0
dent in the board. The fractures are cf a peculiar el'.-De
concave and convex Iorm, and the structure shows a fine
and superior mietal. thogl

The various theories of internai strain will at once suggest . 1 $
selves to those inquiring into the cause of this and 0'W
accidents. It is almuat certain tbat a con lition of internai' 5 t i
existed in the piece of steel during the whole six weeks tiOî
lay on the sheif. It may be posuible that the iner P0 

0of the piece during ail that tinne was compressed bY the-00
contraction of the exteriorjportion, aud that it resisted tis 08io
pression with a constant and uniform force, while the r.iied
of the exterior portion to this force radually diii"bfo
becoming weaker until it Illet go " sudden ýy, and the Pite j
with a loud report. Admitting this theory, howevetyt,'i tii'
culty arises, Ilif the exterior portion 'let go,' W h Y
interior also break, its strain being relieved 1 - The ëo
rupture " may be the answer to this querry._:%
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If we closely examine a flat, square, or haif round file, we shall AN IMPROVED FLEXIBLE HABXOW

find that tht, cutting edge of the teeth does flot corne fully up
at the corner; hence neither of them will file a clean corner, The, accornpanying engraving represents the improved fiexIbîe
but leave it slightly round. To remiedy this defect the only harrow invented by Mr. James M. Flower, of Malvern, Ark-

Jan is to grind away the edge of the flat or one side of the square Teobject of this invention is to furnisli an improved h8rl"<
Aie, xnaking it smooth, or as leset so that the teeth points wili which shadl be s0 constructed that the teeth may be wide aPart
uieet the corner. Care should l>e taken to select the worst side SO that it will not clog with stoues, sodsa, stubble, zorrn5taîi.
of the file to grind away, und this will be the side hollowest ini its &c., and which shall be simple in construction, lighi, strongt 0'
length. Soinetixues a srnooth haif round file is used to square durable, and effective ill operation, pulverizing the soul Veil
out a corner, in which case the smnoother the file the better. finely.

Safe edge files are those which have one edge left without 1 The frame of the harrow is made in four sections, each sc'
teeth, so that it will not cut, the object beiiig to etiable that being formed by arrangiug three bars of suitable lerig-th. and 5il*
edge to be moved againaýt a fiange or projection of the work in the form of the letter N - that is to say, two of thil,, bars 8
without cutting it. As a ride, however, it will be foun dthat narallel, aud are coiunected at their alternato, ends or diagotigl~
cutting the teeth on one side throws a burr over the edge, Eythe third bar. Tîte bars of each section are cn el àt
aud it is necessary, unless in very fine piles, to pasa the safé end dby a cross or brace-bar, the enuds of which are secured in
edge over the grindstone to make ut absolutely safe.

In iusing parallel files for keyways, it is often uecessary to finish ure on ocetted to e nda o theroe eaids b r. Thietu
with the end of the file only, so as to take any rouutduess in theheinprsateropnnsbyrn
keyway surface. It is to be especially noted that hy giving then Onartoe the r ineare thre oer nd the ro i Pirbe#
file a sligh t lateral motion at eachi forward stroke, aitd reversing hncnetdoghrna heue nsbyinL e9
the direction of that motion, so that the file marks cross, there cross-bars thus formng the end bars of the harrow.
wil be las liability for the file to pin, and the file will cut more The teeth are inserted in the bars about eighteen haches a!
freely, but with a lateral muotionu, t'rom right to left the file cuts so that rubbish may easily find its way betweetn wih-, fr00l th@
cleaneat. This is because the deepest serrations formiug the file pecuhiar form of tbe frane, the paths of the teeth will be o10

teeth are diagonal and nearest to the end of the file on the leit- together, and the soul will be very fiuely p-,lverized. To tii'
hand side, lience ivith a motion froîn î'ight to left there is a cross-bars at either end, is attachied a draw-bar, to which tb
partial draW-filing mo1tion]. For fiuîishing, very lighit stiokes idouble.tree is attached by a dlevis, in the usual way. -lt
should bc taken, the cross-filiuaq bteiug doue with suwooth files By this construction the harrow will be exceedingly fiex
before the draw filiiig is begun, aud to prevent pinniitg, a fre- 80 that it will accomniodate itself to any and every inequality
quent application of chalk should be given to the file teeth.- the surface of the ground.-Ainercan htvexwar.
Scient ujac Amner ican.


