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110W TO TEST A LATHIE.
Te test if the eoue spindle is paralle]. with the wvays or shlears,

bora a long hole il, a pica of cast ironi, usingc a stout tool hiolder,
8atd a short stiff tool, taking, a fine cnt with a tool hiaving its
eltting edga slightly rounded, with a feed of 16 to an inch, at a
BPed of 25 ft. par minute. Let the tool feed througrh the bole
and back agrain, so that it rnay ha definitely knowni that the tool
4oas not spDrilg away from thé work. Than, witbout mioving the

~0lfrom the eut, wviîîd the tool to the entrauce of the hole, and
'et it stand there while the lathe muis forty or fifty revolutions.
'Traverse the tool to the other end of the liola, aud let it stand
'fhila the lathe us agaýin. Then stop the lathe and traverse the
tO, (Wîthout taking it from the eut) alonig the hole, and if it
n1atks a lina stronger at one end of the liole thian at the other,
the tool bas spruuig and another fine cut niust ha taken as before,
buit if not and the whole is parallal, the spindle is triue.

.To avoid the wear of the tool it miust ha made as bard as pos-
aible. If the eut was started at the front and the bole bored is
81liallest at the back. another eut should ha taken, commencin g
".t the hack and faading toward the front. If the hola is stui
81lialleat at the back, the lathe cone spindie is not paralal with
the ways

TO det*rianina wlietber the cross slide is at a rigbt angle with
th' Ways or shears, take a fine eut over a radialI face, such, for
0e5nll às the largest face plate, and test tha finisbaed plate with
staih dg. If the face plate runs truc and shows truc wiltb
8taih cdge, s0 that it is unnacessary to taka a eut over it,

erithe a pieca of steel a littia counding on its end, and fastan it
Inthe t ot or clamf, witb tbe ioundad end next to the face

el't- Le theroun eued beabout J inch away from teface
I4te, and then put the feed motion into ar, and, with the steelnea th. priperyofthefac pltele th cariae fedup until

the l5Oundd steael and will just grip a piace of thin paper against
the face plate tigbht anough to cause a slight strain in pulling the

thPer out, then wiind the tool in toward the latha centre and try
ric-tion of the papar thara ; if aqual, the cross slida is true.

Qilll taking a eut dowu a radial face, to test the truth of the cross
theof tha reat, the cut sbould ha startad fron the periphery, for
,tfoliowing reasous : It is obvious that to soma dagrea (however

Sliht it 'nay, undar careful manipulation, ha) the tool will
beca dullad as the cut proceads. Now witb hn equal dapth of

su ad undar aqual conditions, there is more strain and waar
tte01te tool cdge whan eutting the largar than when cutting
e sltualler diameter.

th'To test the workmanship of the back head or taiistock, place
e fO'rafi ugar on the sp india close to the hub whance it amargas,

&ndObserve how much the baud whael eau be moved without
tCO'Ving the spindie ; this will show how much, if auy, lost motion

er'e is betwaan the scraw and the nut in the spindle. Naxt
1 d the baek spindle as far as it will go, take hold of the dead
,ther aud pull it back and forth, wban an imperfeet fit betwean

h5Pfdle and the hola in which it slidas will ha showrn by thet''l 'notion of tba daad eenter. Wind the daad cauter in again,
1d tighten and loosan the spindia clamp, and sea if doing s0

olçdv8the 8 *indle in the sockat. 'Wind the daad centar ont again
fiaslide tetailstoek up the lathe bed until the daad canter

4ealy touchas the liva oua, and after bolting the tailstock to the
he bed, bring the center points closa together and sea if tbay
iee If the tailstock sets over for turning tapers, the setting

T* rnay ha operated to adjust the cauters.
letO examine the slide rest, 'mova the screw handlas back and

kort fidhwmc hyna emoe ihu iigmto

bettw alides ; this will determine the amount of bost motion
se 'nthe collars of the screws and batweeu the scraws them-

'IOvabald the nuts in wbich they operata. To try the fit of the

Z% Vbe alides in the stationary slidiug ways or Vs, remove the
W8 anld move the slida so that only about one-baîf incb is in

ton4et With the Vs, then move the slide back and forth latarally
thý if there is any play. Move the alida te the other end of

a, V8, and maka a siînilar test, adjusting tEe slida to take up
the Pl ay at aither end. Than dlean the bearing surfaces and mova
ýt Slide back and forth on the Vs, sud the marks will show the
NN1,.hile the power required to move the slida will show the

If elist of the Vs.
to th-latha carrnage bas a rack faed, operate it slowly by baud,
fi gr lu if it Can ha fed sbowly and ragularly by baudâ, whirb is

01pat îmnportaîacc. Then put the automatic feed in gear, and
ePr(t he ted (,par back and forth, to detarmine how much it
thea MOved without moviug the alida rest. To test the fit of
the 'Pd. seraw to the feed laut, put the latter in gear and oparata

yllrackmotion I>ack and forth. It hias b aen assumed in this
%1Y WaOf tcstillg that means of adjustinent are provided whereby

< Y in- the «oure spindla hearin;gs xnay be takan ut.

HOW TO USE A FILE.
Bïý JoSHUVA UO1sE, M.E.

The excellence of a piece of work operated upon by aL file is
only liimited by the skilfulness of the operator, because a file can
he madIe of any reqiuired form and size, and the quantity of metal
it will cut away and the location of the marne tnay be varied at
will ;hence it is evident that it is possible to l)erforin witb the
file every cutting operation assignable to steel tools.

The legitimiate use of the file may be classed under four head-
ings :-1. The reinoval of surplus matai. 2., To correct errors in
the truth of work that has been operated upon by such machine
tools, as the planer and shaper. 3. The production of small
intricate or irregular forms. 4. To fit ivork together more
accurately than can be done by the use of other tools. With
reference to the first, the domaîn of the file has of lata years beau
graatly circumscribed by the introduction of special machines
which. will finish small work sufficiently accurate to render subsa-
quen t filing unriecassary. As a corracting process, however, filing
stili miaintains a pre-etinent position fromn the fact that no
other tool can be so delicately or minutely applied, and it
is found that work produced by speciai or other machine tools,
though sufficiantly true for ordinary purposas, yet require
correction in ail cases wliera the utmos t attainabla exacti-
tude and smoothness arc requirad. One of the main reasons for
this is to be found in the fact that work to ba operated upon in
spacial machines requiras to be held or clamnpcd firmly, and as a
rasult is a]most inevitably sprung. Another reason is that in
filing, the work, unciamped and therefore unsprung, may be tried
to its place or to gauge, &c., and any datactable error ramedied.
On large work this is aspacially the casa, and for this reason the
file is almoat the only fiuisbing tool. In the production of small.
intricata, or irregular forms, the file is aither used to originate a
cutter or tool to ha used in a machine tool, or if but few of the
pieces are required, it is appiied direct to get ont the work,
machine tools baing amployed to rough the work ont somewhat
near to the required shape.

It is always desirable that the surface to be filad should lie
horizontally level, and for ordinary work the face to be filed
should ha about the samae height as the operator's elbow. If
the work is large and raquires a long raach, it i better to be
lower, while if it is vary srnall, so that but little pressure i.s
required upon the fila, it may ha placed higbier, so as to render
lasastooping necassary, and the eye may ba able to add its scrutiny
to the sense of feeling of the baud, upon whicb prineipally
successful practica dapanda. Whan the work is levai witb the
albow, the flrst joint of the arm is in a lina with the force required
to push the file, wbich. places iess strain upou the arm. This is
of great consaquance in filing chipped surfaces or ramoving a
quantity of maetai.

The teetb of a file are unequal in haight, and as the file warps
in hardening, it is avidant that, aven supposing the o arator to
move the file in a straigbt lina, the surface filed wouFid nt be
straigbit ; hanca files to ha used upon fiat surfaces should be
tbickast in the middle, and thinuer at each end of their lengths.
This givas to tha surface of the taath tops a curva or swaep in
tha length of the file, so that if it should warp slightly in the
hardaning process, the affect is to merely lessen tthe sweep ou
oneaside and increasa it on the other. This is of but littla cernse-
quence, becausa by altering the haight of the raspectiva en.ds of
the file to the work, any part of the file may ha brought into
contact witb the work, ans its action located to any raquired part
of the work. If the fila is moved in a straight lina it will file
fiat so long as the surface is eurved ; but if the fila is hollow in
its length, it cannot undar auy circumstances file a fiat surface,
and oua of the grastast objections to recut filas is that the
origiual curve is not niaintained. The most expert machanic,
howavar, cannot mova a fila in a straight lina, and the curva of
the file is usually about sufficient to compensata for the variation
of the strolce from a horizontal plana. The levai of the taath
across the fila may aithar ha fiat or slightly rounding, but in uo
casa should it ha hollow, for in that case the two fila edgas
would eut two groovas.

For convex surfaces a fiat fila is usually amployed, but for
concave surfaces the fila must ha given a eonvexity greatar than
the concavity of thae work, se that any desirad part of the file
may ha brought into contact with the work, notbwithsqtanding a
sligbt irregularity in the curva of the file. A round file should
always ha a trifle smallar in diameter than the bole it is to ha
uised upon, and before insarting it in the liola the eye should ba
cast along the length of the fila while the latter is revolvad slowly
iii the fingers. By this means wc may select the curve in tha
length of the file, and bring it te bear upon the work so as to
avoid filing the cdges away. [UContinued on page 3I76. ]
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