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all such part of the immarsed solid as il in a horizontal 
plane, or call be reduced. to one. The repellent force has 
also relations to the difference in temperature between the 
solid and the molten metal on wllich it floats. The author 
then extend. his experiments to lead and solidified iron 
furnace slag, with analagous results. 

WilY SOLID IRON FLOATS IN MOLTEN IRON. 

Two explanationp, �ays Dr. Vander Weyde, are given of the 
floating of Aolid iron inmoltlln iron. The first is that the iron 
expands in solidifying,as water doe�, and that therefore solid 
iron wh�n heated is specifically lighter than liquid iron, and 
floats upon it as ice floats upon water. This supposition, 
bowever, is incorrect, inasmuch as it is based upon an erro· 
nlloua assumption. Iron does not expand in solidifying, a 
fazt of which any one may convince himeelf by brief ob­
servation in a foundery. The fact is just the reverse; the 
metal sbrinks during solidification, after having been cast 
in a mold. By casting, for imtance. a long piece in a verti­
cal mold, thl' solidified piece will not fill the mold to the tap, 
as did tbe liquid iron. The explanation given by Dr. Van 
der Weyde bimself is that the iron is surrouuded. by a film 
of air adhering toH, whicb repels tbe molten iron and pre­
vents contact; on which account tbe solid piece displaces 
more liquid metal thlln itll own weight amounts to, and 
consequently it floats. 
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PRACTICAL MECHANISM. 

Nl.'MB];:R VII. 

BY JOSHUA R08R. 

VISE WORK-TOOLS. 

Tbe tools ueed by the vise hand being nearly all supplied 
to him ready made, but few remarks need to be made to 
him upon the subject of their form. 

CALLIPERS. 

Outflide callipers, tbat is, tho@e used for measuring exter­
nal diameters, should bave larger rivets in them tban they 
are generally given, a fair proportion being a rivet of one 
balf inch diameter for a pair of callipers intended to mea· 
sure up to diameters of seven incbes. The points of such 
ca.llipers sbould be tappred to a wedge shape, the tapering 
face being on the outside edge, so that the same part of the 
points of ell�h leg will touch the work, whether the latter is 
oi small or large diameter; tbe points wbere tbq meet. to­
getber Bhould be sligbtly roundiDg, 80 that tbey will touch 
the work at tbe middle of each point. 

1"ig. A repre3ents an excellent proportion and shape for 
outEide c�lliper8. For use on 
threads, the points must either be 
made very broad, and come togeth­
Er level and even �o as to gage the 
tops of the thread, or be made very 
thin, to gage tbe bottom of the 
thread. The proper shape for in­
�ide callipers is that given in Fig. 
B. The points and legs being made 
of the form here represented en­
ables tbe callipers to have a large 
rivet and waahH. and to enter a 
smaller hole. and clear a longer dis· 
tance, than is possible where the 
points are bent round in the man­

Der commonly employed. The dotted lines clenote tbe dis­
tance the call!pers would clear when in the position shown. 

Another feature to tbe advantage of this form is that, 
"'ht>n tbe legs are extended, the poi nts are still at tbe ex­
treme end of the callipers, 80 that tbe polnt8 will measure 
to the extreme end of the hole, even though the latter is 
closed by metal, that is, terminates in the metal. This is 
not the case when the calliper ends are bent round to the 
usual extent, for the curve of the bend will touch the end of 
the hole and prevent the calliper points from reaching it. 
In measuring with oallipers, let the points be set to touch 
the work very IIgbtly Indeed, 01" they will spring from the 
pressure due �o forcing tbem over the work. 

Compass callipers, such a� illustrated by Fig. C. are 
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valuable tool�. When opened In tbe manner here shown, 
they may be emvloyed to mark oil the centers of holes or to 
try if a center a heady Existing is in the exact center of tbe 
hole. Or thl'y will mark off a face, so tbat it will fit another 
face, whether it be regular or irregular. the curved point 
being kept against tbe irrigular 1&�e, and the point descri­
bing (by moving the compass along) a similar line on the face 
t.o be fitted. They will answer Jar many of the uses to 
which a Bcribing block is put; and bdng lighter and more 
easily band!ed, and, furtbermore, capa.ble of doing duty 
witbout the u@e of a !lUrlace or scribing plate, they are in 
such caSfB far prefelable. 

The legs may be cro�sed so that the curved point inclines 
to.the straight point, in which position they will mark the 
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centers of shaftl or rods, either round, !quJ.re, or any otber furrows, will break away in piecel from the force of the 
sllape, or try such centers, when they already exist, more blow, without requiting t'l be positively cut by the chisel; but 
accurately than can be done by any other tool. They will, in care must be taken to leave sufficient metal to take a clean 
this case, mark off a line at the distance to which they are finisbing cut, for when the metal is broken away, by the 
set, round any surface; they are employed to mark off key- force of the blow, it is apt to break out below the level of 
ways, or tbe taper of a gib when tbe key and one edge olthe the cut. It is also necesflLry to nick deeply with a chisel tbe 
gib is placed, and for a variety of other uses too numerous outsidtl edges of the work at the line relJresenting tbe depth 
to recapitulate, being among the most useful tools the fitter of the metal to be cbipped off, so that tbe metal shall not 
can possibly possess. The points of callipers should be tem- break away at the edges deeper tblin the cut ill intended 
pered to a blue, and of compaBs callipers to a straw color. to be. 

THE S'l,UARE. 

TLe square is too common a tOlll to require any description 
of its fOlm. The best method to make one is to make the 
back of steel, and in two halves, on� half being the thickness 
of the blade thicker than the othu. The filot for the blade 
must then be filed in the thickest half, to the depth IIxactly 
equal to tbe thickness of the blade. The two halves cem­
posing the back must then be riveted together, and the edg.'s 
fiurfaced each true of itself (using a surface plate to try 
them), and also true with each otber. The blade, wbich 
should be made of saw blade, may tben b, put into its place. 
ready to bave the holes for the rivets drilled. It should be 
placed so that the outer end is a little depressed (on the in­
side angle) from the right angle; this IS done so that wba(; 
ever there may be to take off the blade (sfter it is rivetfd to 
tbe back), to make H8 edges form tight angles to the back, 
will require to be taken off the outer end of the inside angle 
and the elld of the blade forming the corner of the outside 
angle, so tha.t no work will require performing on the blade 
in the corner, formed by the blade entering the back on the 
inside angle, where it would be difficult to file or scrape with­
out injuring the edge surface of the back. The best way to 
t rue a square is to turn up a piece of round iron equal in 
lengtb to tbe square blade, being carefnl to make it quite pa­
rallel, and then true up the end of the iron, making it bolo 
low towards the canter, or cutting it away from the ceuter to 
witbin an eighth of an inch of its diameter, so that it will 
stand steadily on its end. If the piece of iron ba then stocd 
on its elld on a surface plate, its outline on each side, which 
represeDts its diameter, will form a true rigbt angle to the 
surface of the plate, and hence a gage with which to true 
the equare. 

�rilE SCRIBING BLOCK. 

This tool is made in a variety of ferms, but the simplest 
and best form iM that shown in Figs. D. E. and F. Fig. D is 
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the block complete, tbe 
scriber being a simple 
piece of round stefll 
wire. The dotted line 
on the foot Is the dis­
tance to which the foot 
is hollowed out to make 
it stand firm. Fig. E 
is tbe bolt and nut; the 
bolt has a flat side filed 
on each sice of it to fit 
it to tbe slot in the scri­
bing block stem, so that 
tbe bolt cannot turn 
whell it is being tigbt-
ened. Fig. F is a face 
and edge view of the 
piece or c:amp for the 
scriber w bich paS6es 
through the hole in the 
dot. 

The advantages pos­
seased by tbh form over 

otber forms of scribing block are that it is eaoy to make, and 
that the scriber, being a piece Df wirp, is easily renewed. H 
holds tbe �criber very firmly indeed, and the scriber may be 
moved back and forth without the nut becoming slack, an ob­
ject of great importance not attainable in the common form 

of this tool. 

CHIPPING. 

The cbisel require8 special notice, siDce it i8 frequently 
made olthe mo�t ill-advieed shape(for I'lther cutting smootbly 
or standing the effects of the blow), tbat I�, hollow. as in Fig. 
33.ln which case there are two sections of metal, represented 
b� the dotted lines, a a, which are very liable to break, from 
their weakne88 and from the IItrain outwards placed upon 
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them by the cut, which, acting a8 a wedge, endeavors at each 
blow to drive them outwards instead of inwardp, S8 would 
be the case in a properly shaped chisel, as shown in Fig. 34, 
a being the cutting edge. 

When using, hold it firmly against the cut, and it will do 
its work smoother and quicker. 

The cape, or, as it is sometimes called, crOBs·cut chieel, is 
employed to cut furrows across the work to be chipped, 
which furrowf, being cut at a di�tance from eacb otber hell 
in widtb thlln the breadth of tbe bt chisel, rElieve the flat 
chisel and prevent its corners from" digging in" lind break­
Ing. If a la,rge body of metal requires to be chipped oII 
cast iron or brasp, the use of the cape chisel becomes (spe­
ciallyadvantegeous, fM" the metal, beixlg weakened by the 
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FILING. 

Large files should be fitted to tbeir handles by making the 
tine of tbe file a low red heat and forcing it iDtO the band Ie , 
eo that it will burn its way into the ha1Jdle, and tbui pre­
vent the hsndle from splitting, as it would do if the Ille tine 
were driven i n; the file and bandle should be turned in the 
hands occMion�l1y to guide lhe eye in detecting whether tbe 
file is entering in a line with tbe length of the handle. Care 
sl ould be taken to wrap a piece of waste aroulld tee end of 
the file, and to keep it wet'ed with water eo as to avoid sof­
tening the teeth of tbe file while heating the tine. For IImall 
files, it is sufficient to bortl a fIDall hole in the handle and 
fone the tine in by bar:d. A file should be held so that tbe 
butt end of the file bandle presses against the center of the 
palm of the band, the forefinger being beneath the body of 
the file handle. 

In selecting a file, cboose one that Is tbickeet in tbe c�nter 
of its length, and of an evenly cnrv�d �weep from end to end, 
S!) as not to make the surface of the work round by filing 
away the edges. Files tbat have warped in tbe hardening 
may be u�ed on very narrow surfaces. or on round or oval 
work; or, if they are �mooth files, tbey may be used on latbe 
work. Keyways or 8Iot�, especially, requite an evenly round­
ed file; and if the keyway is long and the file pBrallel or un­
even upon it! purTaca, tbe end ofthe file only �bould be ufed 
to ea�e a way tbe cent!'r of the keyway or the high ppot!'l. H 
is also hi�bly advantageous to rab chalk au t�e teeth of the 
Ille, BO tbat, after a littl� ueing', tbe eye can detect tbe part of 
the file which is higbe.�t, and govern its use accordingly. 

Half round file� sbould be rounded Itngthwl!e of the 
bait round fide of tbe tile. because H is difficult to file out a 
sweep evenly, even with a well sbaped file, and it ie impossible 
to doeo with a file �bose half round surface is hollow inthe 
direction of its lengtb. 

TLese files must be ueed with a side 'weep, caused by gra­
dually bending the wrist at every stroke of tLe file, eo tbat 
tbe file marks are not at a rigbt angle to the curvp, the 6weep 
of the file being varied occapionally from right to left or 
from left to rigbt, so tbat tbe file marks craBS one another, 
otherwise tbere will be high ridges or waves in tbe curve. 

In draw filing. be careful to note the higber parts of the file 
and uee tbem only for flat surfaces, also to clean the filing8 
out occasionally to prevent scratcbes in the work, and tl ltl.b 
cbalk upon the file, which will prevent the filiDg8 from get­
ting locked in the teeth; tben, after every few strokes of the 
file, brush the hand over it to loosen the chalk and fi1ings, 
and strike it ligbtly against the screw box or other safe part 
of the visE', wbich is more expeditious tban, and Equally as 
effective as, using the file card every lime; wht'n, howev.�r, 
the file req uires chalking again, which will easily bf come ap­
parent, tbe file card may be advantageously applied before 
applying the chalk . 

Rough or baEtard files are used to take off metal in quan­
tity; but if tbe sur/ace of the work is unusually hard, a 
second cut file will bettH answer the purpo!e. For finish­
ing word: very finely, cross file it with a emooth file and then 
draw file it with the same; tben cross file it with a dead 
smooth fill', an.! draw tile it with the samp, using very ehort 
strokes of the file and applying cbalk to it. 

A worn dead smooth will finish tiner tban a new onp, and 
better !f8UltS will be obtained by finishing tbe wnrk cro�s­
wise of tbe grain tban in a line witb it, because any in.qllal­
ity in the texture of tbe metal will u8ually rUll with the 
grain, and the file teeth will cut tbe softer parts more readi­
ly when following in their length than when merely cros8ing 
them. 

EMERY PAPER. 

In applying the emery paper, use at first No.1 paper both 
along and across tbe wOTk, and repeat the procell! with No. 
O. No. 00, No. 000, or No. 0000, according to the flDenefi of 
the polish required, bearing in mind that, the more tlle eme­
ry clotb or paper has been used, the finer is tbe polillh it will 
gin, the reaeon being that it becomes coated ",tth a glazed 
surface, composed of particles of tbe metal it bas been rub­
bing; and all metals polish finer and blighter with fuch & 

lIurface tban with any other. If the filler grades of elLery 
cloth or paper cannot be readily ot.tained, take the finellt 
grade at hand, and wear it down by using it on a rod or pieC'e 
of metal In a lathe at a high epeed, wiping tIle rod onca 
during the latter pllrt of tbe operation with a pltce of ng or 
waste elightly oiled, which will cause the oil to PMS to the 
emery paper, and tue latter to rehin the partichs of metal 
upon ite surface. If this metbod of polishing be carefully 
executed, the work may be kept velY true and even, alJd pOI!­
Bees a finer finish and polish than by applying oil etoue or by 
any other known method. 

Before commencing any piece of work, meUUIe It all over; 
and if it has a rectangular part, apply the equare to it fO all 
to be afsu!€d, before any work has been done \0 it, that it 
will clean up to the l£quired dimtnllions. 
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MANUFACTURE OF LAMP BLACK.-J. H. BottfnbHg. Ra­
venna, 0., provides a nvolvirg cylinder, wblch is kept 
cool. "\'ithln is a BHies of gas jets, which deposit carbon on 
t10 interior of the e]linder, whkh calbon is removed by 
IIcrapera 1'1 the tu.rnil1 go of the cylinder. 
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