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Mfan prefers to make bis own drills, snd from personal expe rience
'e bave found no hetter drills than those thus made, to do whicb
il a' simple process. For example, a drill-chuck being fitted to
the lathe, withi a round hole one-fourtb inch in diameter, and a
fixiing.screw.; have always at baud a bar of round cast steel ofthe correct (liameter, to fit tbe bole, and cut off a length asreqnired. If the drill is to be made of a large diameter, iL must
be fiattened out at the forge to the desired size, and thenfiniabed with a file. Mogt workman, nowadays, sîmply f'orge
their drills and griud tbem into shape ; this answers every
Purpose for work that does not require any finish, ahl that isliecessary is tbat the tool sbould run pretty true in the latheaud cut well. In boring a hole in thin work it becomes neces-
8arY to make it fiat at the bottom. To do this a small half-rOund bit placed in tbe saine chuck answers the purpose. This
'a essential wbere the bole bas to be topped, as iL shlows of oneor tivo more tbrrads being made by the top. If the drill isrequirf,, to be sinaller in diameter than the steel from, wbich it
!1 iMade, it is a simple matter to turn down the end and then fileIt fiat on botb sides, to the saine shape as the larger previously
!neitioned. A great point with regard to drilling is te hbarden-
'fig of tbe drills. * * * Iu using ail drills for boring a holebetween the centres of the lathe, it is a most essential thing to
let the work turn round occasionally in the baud. A certain
WanY of boring a true hole of large diameter, say three-fourth to
on1e inch, is to fix in the chuck a well-made cylinder-bit, and
car'eftilly fix tbe work ou the saddle of a self-acting lathe, and
place on the cbange-wheel used for a fine finishing cnt. * * *1eor very sinaîl work the bow drill is a very useful tool. Bows
are iMade in mauy ways, and from différernt materials. Thosefor sale are of steel, with a hook at the end, over which a thin
caItgut is looped, with -another book near the bandle, and to
alter the tension a îsmall toothed wbeel with a detent is used.

* The Archimedian drill is also used for many sinaîl pieces
Of Work. This is moade from piuion-wire carefully twisted intotbe formi of a very quick screw ; and to tap the nut for it a
811nilar short piece must be made and the end tapered off to the

iftor as if it were of the thread. This d 'ne a hole must bediied in the pieces of metal that is to torm the nut, sud the
tap a we will eall it, be driven tbrongb it. This will forin a

Coresondngscrew for the long one to work in. * * * ToklOwhwsuch a thread is put into a piece of metal may be ofsevice for other purposes.-Forge and Lathe.

BLACKSXKITHS' HAIXM SIGNALS.
Weu tbe blacksmith gives the anvi] quick, ligbL bkws, it is

8a l for the belper to use the sledge, or to strike quicker..
Utie force of tbe blows given by the blacksmitb's hammer in-dicates tbe force of the blow it is required to give the sledge.

Xeblacksmitb's helper il supposed to strikethe work in thenhiddle of the width of the anvil, and when this requires to be
Varied the blacksmith indicates where the sledge blow are to
faîl by touching the required spot with bis baud bammer.

If tbe sledge is required to bave a lateral motion while de-
Scending, the blacksmitb indicates the saine to the helper byd6livering band hamruer blows in wbich tbe band hammer

iles in the direction required for the sledge to move.
i f the blacksmith delîvers a heavy blow upon the work andItinterrmediate ligbt blow upon the anvil, iL denotes tbat heavy

"Ivuge blows are required.
If here are two or more helpers, the blacksmith strikes a blow

etWveen each helper's sledge hammer blow, the object beiug to
n'erely denote where the sledge blows are to faîl.
hWhe the blalcksmith desires the sledge blows to cease, lie lets

bhe halid hammer head faîl upon tbe auvil sud continues its re-
t~'nd upon the same until iL ceases.

1Tbus thbe movements of the hand hammer constitute signaIs tothe helper, an d what appears desultory blows Lo the commo ob-
blrver coustitute the method of communication betweeu thelith aud his helper.

%DING CAST STEEL.-Tbere are so maoy grades or tempers
that ~ teel now in use (from steel rails to surgical instruments)

b atere il a great difliculty in understandiug what is nicant
C8atsteel. The old systemi of steel- making was the converted

tWice 8f nted process ; the converted bars were welded once orvecthen called single or double sheer-steel, according Lotretraeet reccived. In the Huntsman or crucible process, theýiOi1Vemted bars were broken up into smaîî pieces sud cbarged
Ciblee along witb oxide of mangauese, &c., and whencased Mt into ingots, heuce the -"tenu"'L cast, to distinguish

from shear-steel. We have three methods by which. cast steel is
produced, i.e., Bessemner, Siemens, and Huntsman (crucible)
prcesses, and the varions qualities and tem pers mnanufactured
hy these are-legion. Somne of these steels will weld iwithout any
difliculty, and some witb only thc greatest difficulty ; some
kinds will harden very bard when plun ged into water at a red
heat, and others, wvhen subject to the samne treatnient, will bend
over and over without sbowing any signs of a fracture, the
suidden cooling having made no perceptible difference ;yet both
are cast steel, and probably inay have 1een made from the saine
process. Cast-steel rails are sold at about $9 per ton, cast steel
for tools at from $60 to $140 per toi). This wili show «" Panour-
gia " at once that there is a great difrerence in cast steel ;and
if " Panourgia" will only specify the kind of steel bie bias a
desire to weld; what purpose hie bougbt it for ; what class of
steel it is, tool, Siemens', or Bessemer, 1 will advise himi as to
treatment of the saine to accomiplisb bis desire. Some kinds of
cast steel will weld as easily as wrought irvun, notwitlistanding
the assertions of "«Hartlepoolian," wbo says " Steel may be
stuck together, but, in my opinion, cannot be welded ; " and
quotes, in support of bis theory, the rollincg of tires in lieu of
welding. In the manufacture of wrought-iron tires, they are
first piled, fagotted, theni built up, conseqnently this is a
welding process from beginning to end. These tires are fast
being replaced. by steel ones; steel being considered a more
suitable nietal for tires, axIes, &c., but no attempt bas been
made (that 1 amn aware of) to weld cast-steel tires as yet. But
steel axies are welded and bnilt np in the saine manner as ironi
ones. Steel cranks are made at the Mersey Iron and Steel
Forge, Liverpool, by weldinig slabs or blooms of steel together,
and when complete weigbs several tons (see Mr. Ratclifl'e's
paper before the Iron and Steel Institute at Liverpool last
autnmn). Now, this steel is cast a certain teinper for the
purpose, and let mie here inforni " Ilartlep)ooliaii" that in the
bands of a man wbo knoivs its reqnireinents, this metal will
weld as easily as either Leeds or Governmiit iron, and is
"stnck" together with as mucb certainty as ordinary wronght-

iron.-English Mlccltanie.
WELDING CAST STEEL. " Panourgia " asks, can it be suc-

cessfully welded ? Yes, it can, as far as welding goes, but the
success depeuds on the use it is put to after. For cutting tools
or rods for machimery no use whatever. For welding, into iron
for bricklayers' chisels, di gging forks, and similar tools it
answers very well I have had practical experience in each
case, but remember nothing but practice will give the reqnired
resuits wbat the flux used. Wliat 1 use is 10 parts of borax to
1 of sal-ammoniac fused together in a sheet-iron pan, and when
cool crush fine and use as sand. Or 2 parts of borax to oue of
saltspernella ivith sand process as above. Now prepare to weld,
baving the anvil in a close and convenient position. lst. Upset
the ends to be welded, and have plenty of stuif to work upoD
und scarf a little longer than for iron ; if more than one, pre-
pare themi ail in this way first, as you can keep the colour of the
heat better in your eye whieu welding close one after the other.
2nd. Blow up a fice, clear fire, fiee from su] phur as possible,
and heat the pieces to a peculiar yellov, thten dip in flux lightly
and heat tili you see it fiow, aud it becomnes a ligiit yellow
without sparkling. 3rd. Take out and strike with a light sharp
blow, and follow up witli quick sharp) blows (nlot heavy) ; if the
scarves are bnried pene over, take ligbt beat, and work to pro.
per size.-.English Vechanic.

To GAIXÂNIZE SMALL ARTICLEý, 0F ILION. A correspondent
of the Mlanufatlirei- aud Buder describes, as follows, the dif-
ficulties hie eiicountered in trying to gralvanize some sinaîl iron
hooks :" I could not make the zinc take to the iron. 1 used a
pint of snlpmuric acid, pint of nuriatic acid, pit of sal-ammo-
niac, and zinc enough to cover the hooks. I first dissolved the
zinc with inuriatie acid, then I reduced tbe sulphuric acid witb
water. I then dissolved the gal-amimoniac, then I dipped the
books into the snlphuric acid, then after washing it off I then
dipped it into the muriatic acid ; after taking it ont and letting
it stand for some time I then dipped it into sal-ammoniac;
after taking it out and letting iL stand some time 1 then dipped
it into the zinc, but on taking it out the zinc would not stick
to it. Can you tell me where the trouble is ? ' The editor an-
swers bis query as follows : dean the metal by pickling in the
dîlute acid, and scouring (or tumbling) with moîst sand, if ne-
cessary. RinQe quickly in pure water, pass through the cblo.
ride of zinc solution, and then transfer to the.zinc pot. Keep
the melted metal covered witb dry sal-ammoniac. Moist iron
rusts very quickly when expused to the air, and nnless the sur.
face is perfectly freed froin this oxide it will not take the zinc.

191


