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produced by routing, since the irregular, sheared edges set up
stress concentrations that sometimes result in cracking durmg
the forming process.

3. Operation of Square Shear.—The square shear consists
busically of a lwrizental, stationary kuoife blade past which
anather knife Dlwle 15 moved wverdeally.  The nachine is
enuipped with gages, hold-downs, and other accessories neces-
sury for efiicient operwtion. A lurge shear 15 shown m Figl 1
| and a set of assembled blades in Fig. 2, The upper hlade o is
attached to the ram of the machine, and the lower blade b is
attached to the base.  The upper Dlude is sel al a slight angle
to the lower bBlude so that the cotting edge has a shearing or a
gradual slicing action,  The sheet stock ¢ i3 Ted nnder the npper
blade (o a predeterinined distance and sheaved by tripping the
foot treadle whicls canses the upper knife to move down past the
lower knile,  The aceuracy of the operation does not depend on
gpecial skill or manipuluion, but is doe to the hold-downs, or
Gngers, o and the rake of the upper knile blade,  When the
foot treadle 15 Lrst tripped, the holddimvns descend aul clamp
the sheet flat aguinst the top of the table. Then as the upper
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blade descends, it presses the stock against the lower Dlade
with a pressure great enough to shear {he strip.

4, The hold-downs, which are hedranlic on this machine,
exert a uniform pressure along the full length of the stoclk and
thereby prevent slippage of the metal, regardless of any varia-
tivm in its thickness.  On some machines 1he hold-downs are
mechanically operated, but most operators prefer the hydraulic
Lolddewns stnce all the plungers exert 4 unifarm pressure that
can he varied easilv so as oot Lol soft sheets, such s alomi-
nu alloy, with high holddown pressures. As a further pre-
caubion, especially for Alelad stock, special Teather or rabber
pacls are applied to the holddown plungers. Likewise, the metal
table can he covered with some material, such as filer, canvas,
or & phenalic plastic. 1o preveut seratching the sheet metal, A
cover stich as the fiber or phenolic plastic iz wore servicealile
than eanvas, since the latler 15 casily lorm by the shesl metal.
Canvas will ordinarily last for about o weele, whereas a phenolic
cover will last about & weels.  When a section ol the phenolic
cover becomies roughened, it can be replaced without replacing
the whole cover,

5. Stock Gages.—To huve fast, accurate operation, gages,
or stups, 6, Fig. 2, shonld he provided [or locating the sheet-
metal stock quickly,  Both froml and bacle gages are supplied
o mnst machines,  They may be ser parallel to or At an angle
with the lnife blades for making either square o angular outs,
Fot convenienl operation, the back gage, which is an adjnstable
bar extending acress the machine i bk of the Blades, may e
set from the Tront of the machine by means of o push-lutton
control §, Fig. 1, or it may be sel by a band wheel at the rear of
the machine,  Tn either case, the gare can be sol divectly to
az inch, ar Lner il desired, The Ironl gage is sinilar to the
hacle ggre 0 its use, and generally consists of a bar sliding in a
pair of slotted arms extending cut from the Dront of the wachine,
In this case, the frout guges ¢ are cross-bars clamped o the
work table, A sile gage 15 alqo used when cutting at right
angles w the gaging edpe of e sheet,  Other special gages that
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way be used are the sliding gage Jor shearing in successive cuts
sheets longer than the lnife blades, and the light-heam gage for
shearing to a seribed line,  The latter type operales by casting
asharp shadow aleng the seeibed Tine,

A safety guard A 1s provided Lo protect the operator,

6. Cutting Small Parts in High-Speed Shear,—Cutting
small parts that have heen preshearcd i oa large macline can
be dome rapidly inoa small, high-speed shear, With this mecline
there is no ddie cost, as there would be with a punch press, and
s e 15 Inst while the tooling is helugr maude, Straight pieces
can be shearcd from strip stock with great rapidity, and i a
mimiher of different cuts are to be made on the swme plece, the
stock gages cun be arrunged so that the work can be slid quickly
from one position 1o another without lfting it from the table,
An aperation of this kimd is shown in Fig, 5. The ahusimau-
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Fig, 4

alloy stripstock @, which has previously been sheared to the
proper width an a large machine, is to be ot into 2 number of
smalll, rectangular parts, with one corner sheared off at an angle.
Two cuts are required to produce each part, 1o insure that
thesc cuts are made at their correct angles, two guides & and ¢
are clamped to the tuble which is arranged with a series of
tapped holes dor that purpose. The angular ent iz macde firse
by Incating the sirip stoclk against the puide & and also against
a back gage which cannat be seen. One corner of the stock is
cut at an angle, as shown in Fig, 4. The stock is then slid
against the guide ¢ for the squaring eut. A back gage is again
used to locate the stock endwise. By a series of such alter-
nzbing euts, the strip can be sheared quickly into small parts.

SAWING AND NIDBBLING i

While the two cuts are heing made, the stock is held Dy
spring-operated holddowns d and ¢, which are adinstable along
their cross-rail, A comb-like guard Tence [ is set i front of
the Imife blades to prevent the operalor from getting his fingers
cauglil between the koives,  Iustead of sud a comb fence,
shears are often fltel acrnss their front with a transparent
plastic shield that prevents any aceident 1o the operator, yot
permits bim 1o see more clearly any lines seribed on the sheel
being shearel.

7. Re-Entrant Cuts on — 3 Atin Hesus
Square Shears.—Allliough
by far the grealer wmmber
of cuts made on sguare
shivars are exterior ents, it
is possible 1o make Te-
entrant cuts wmuler certain
eonditions.  Far example,

i tting el the plece
shown m IMig, 3, the three
straipht exterivr sides o ean he casily sheared.

Fia; 5

However,
shearing sides & and ¢ is more diffienlt but can be done by
st drilling or panching a hale, at least | inch in dizmeter, al
the apex of the corner and then shearing into i, The upper
Llade 1= set at an angle by means of its vertical adjustment so that
it descends just far euough to cut the necessary distance across
the shieet; that s, the upper blade does not pass the lower blade
for its full length, as in square shearing. but only far enough to
cigl Lo the drilled hele, Since this sEling operation is slow, huwe-
ever, it shonld be avoided whenever possilile,

8. Cireular Shears— Circular, or totary, shears, which
operate I shearing the sheet tmetal hetween twn cirenlar kuile
Blades, are wsed to o limited extenl i the airerafll jodostey for
curting blanks iroin Hat sheet stock with e aid of templets
that are ol e reguired size and shape.  Clrenlar shears, luow-
ever, are used far more for trimming lormed sheet-metal parts,
They are slow in operalion and not especially avcurate, but
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placed i the fixture that was assembled to facilitate (he appli-
cativmy of the trim templet & The templet is held Drmly against
the part by clamps ¢ that are operated by their individoal
levers o, Curving the clunps to Ot the different contours aids
in hulding the part firmly in the fixture,  Besides having the
same shape as the hnished part so that it can be vsed for mark-
g the trime lines, this partienlar templer also has holes e muld
serves as a dreill templel. The heles n the templet are larger
than those to be dolled, so that the hand dnll that 1s wsed can
be provided with a hele positioner aroumd] the drill.

The haole posttioner w, T, B 15 tapered and can readily be
centered in the fempler holes, Tt s mounted on »ospring &
extending Tromy the by of e drill o0 As the drill s pushed
dovwn to drll the hole, the spring closes and alluws the drill
to pass theough [or cooupl to Onih the hole, When all the
hles, as indicated by the templet, have been drilled, trim lines
on the part are marked with peucil arcund the ostside edges

BIOru.col
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of the termplel, The part i3 then removed from the fixiure aned
finish tritmued either 1 circular shears or by other methods,

11. Unishears. 1Tnishears are made in two (ypes—the
portable and the stativtary, Tach type consists Lasically of
two small blades, set vertically upposite cuch other. The upper
Wadde whivh is sharpened at an angle so that its cutling clee 1s
diagonal 1o thal of the lwer Blade, 12 oscillated rapicly, by an
eccenlric wotion, past the lewer blade, thercly shearing the
matertal in a serics of small cnes,

The portable unishear shown al o in Fig. 10 s operated by
following a trim line warked on the part. It should be held
upright and moved slowly alemyg the Tme. O this particular
P, oowindow Trame, the center pertion s to be cul out. To
enable the operator 1o Legin the ents o hile large enough to
receive the Blade guide & omast st be d=illed ot one corner of
the cut, I'arts up o 064 nch n thickness thal are too large
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oo luweclle, parts thot wre not vigid enough for handling, amd
pecrts requiring trinming onts il s el be made by other
metheds, can be sheared reacdily with portable vshears.

12, On the siantionary type of unizhears, the operalor
feeds the stocl to the hlades in much the same wanner as with
the circular shears, Siuce no gnides or stops are provided, 1he
sheet stovle must he marked along the hoe of oot asnadly by
rnning a pencil around the Tavant templet, The sheet 8 then
fed thirough the entlers, as show o Fige DL ab oo speed of ahont
15 feet per minite,

Dath straiglt o curved cuts can be macde with o wmshear
on varions twelinls, Sheer steel npoto 125 el in thickness can
b et rewdily, wlhorens e masimum thckuess of alominum-
allow sheet that van Lo sheaved 12 less hecanse of its tendency
to buekle,  Sinee the shearing iz actoally a tearing action gt
temids o bened down the nosupported sade of the sheet, mctal

that Tacks stilfness 35 difiicnll 1o cut ou e vnishear,  The shear-
ing action also canscs dhistortion of the metal, especially in
slender parts,  The stationary unishear is therelore nsed mostly
Tor trimmitg lotmed patts that are strong enemgh to withstand
the warping ctfeer, and Tor entting sheers into Banks Tor subae-
quent [orming,  The accuracy of the sheared parts depends an
the skall of the operator and cin gencrally be maimntained 1o
within a tolerance of 03 incle The edge condition, however,
is wsttally et aceeptihls on Anished parts, beeanse of the slight
nicks, especially on the curves, but 1t ean be remedied when
necessary Ly burriny the sheared edges,

13. Hand-Operated Shears—In all airczutt plants, 4 com-
siderable amount of sheet metal iz cut by hand-nperated shears
af either the hand o beneh type. Several Kinds of had shears,
or mwelal snips, are used fur rough-trimming formed parts and
for entiing ot small quantities of hlanks from sheet-metal
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slock,  Straight hand shears are wsed or making straicht culs
Lhat are oo short (o warraul the wse of @ square shear and for
ctitting ot curved parts of fairly Jarge rlivs, More-irregular
shapes are generally cut with aireraflt leael shears, which are
miade in Dol right-hand and leit-hand types, Thes right-hand
shear makes o enrved ent to the left, whereas the left-hand shear
cuts to the right,

14, PBench shears are also commonly used Jor trimming
forwed parts, This type ol shear cousists of 1 fixed Blade amd
a movahle Dlade 1hat 15 attached to a handle and hinged aL s
back end, so thar it can he pulled by hand past the fxed blade
twocut the sheet metal.  These shenars are made with either
straighl or curved blades, depending v the kind of cuts to he
wiele.  The cutting should be done by maling o sories of shart
cuts in arder to aveid tearing the sheet at the end of cach ent.
The curved-hlade type, which is known as the throatless shear,
cuts with less distortion thun dees the straight-hlade shear, amd
leaves an eldge that generally requires no buering or Oline. Tt is
oiten used for the finish trimming of purts thoe have first been
rimgh trimmed in 3 band saw or o unishear,  Either before or
alter rougl trimming, a trim templet is applied o each part
arel trimt lines are seribed around the trim templet 10 acl as o
guide in {he [inish trinnuing operation,

15, Edpge Burring—When sheet melal is sheared, or
blanked v by ather methods, the edges of the Dlanlks are lable
w be uneven or rough becanse of sharp fragments of wetal lofe
along the cdwes. These fragments, or burres, should he removed
belore the forming operation to preveut cracks from developing
al these points, especially where the sheel 13 hent at 2 rough
spot. The orrs can be removed by seraping, filing, or hy
machine methods,  Twao types of edge serapers, or hurring tools,
are in conunon use, One consists of a pacee of hardened st
approximately & inclies long, with o Veshaped notch in nne end
that s drawn lightly along the edge of the shest to scrupe off
the burrs.  The other type bas two small, hardened cutting
wheels that are altached, fangent to cach other, 1o a Loandle

lan
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To burr a sheet. the wheels are slid along s edees, bot pot 1oo
heavily since tou unmell pressure may remove enough melal b
chamfer the sheet,

16. A eonvenient method of burring sheet-metal parts is
illustrated in Fig. 12, The spindke a of the burring machine is
wrapped with steel wool which s then covered with an ahrasive,
such as emery cloch, The emery cloth is applied to the spindle
by rolling it cone-shaped, sliding it over the steel waol, as shown
in Tig. 13, and tying it riginly in place. The sheet-metal parg &,
Fig. 12, which in thiz cuse bas been ronted 1o shape, 1s barred
by running s edges arsmd the rotating borr so that the emery
clath sands off the rough projections.  Since the edges of the
part cut througl the smery cloth, the steel wool underneath
polishes them to a smwooth Guish,  The nse of such a machine
makes the slower hand-hurriag operatinn unnecessary,  Another
burring machine that warks well consists of two scerrated rolls
throngh which the sheets are pussed to remove the bures,
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17. Band Saws. “The band sows used in the aiterail
ndustry for cutling both ferrons and non-ferrous nctals are of
two types, tamely, the ordinary wood-shap band saws, and 1he
spectal contour saws, such as the Do-Al awd other malaws. The
winnl-shop saws are wsed Tor rough trimnsing formed parts that
are latet Lo be finish trimmend un a shaper, for entting ahunium-
alloy bar, plate, or extruded stock, and for performing siwilar
operations,  The comtour saws can be emploved S entting
aluminume-alloy stock that is teo heavy [or the ordinary hanil
saw, but they are wsed b more for the precision cutling of
alwmnum alloys ane sreel, such as s required in die and tem
plet production. Band saws can be used [or close worke by
special care i feedigr, but the resulting edge condition 3= rough
and not satisfactory on finished parts,

18, The usual band saw consisis ol an endless blade travel-
ing n the manner of a belt over two wheels, or disks, set ane
ahove the other.  These disls, which are couipped with brakes
for quick stopping, range irom 12 (o 30 inches in diameter, with
the 30-inch size being nwst popular for the general ron of air
eraft work,  Muny bond saws have only vne operating speerd,
which 15 wsually aboet 1,500 [eel per timre for sawing alumi-
mnn-alloy sheer,  The speed of the larger machines, however,
may run up lo several thowsand feet per comite, and some
medts of changing the speed 15 desirable, The liwer disk,
wlhich 15 motor driven, drives the ear Blade down pasi the worl
that 15 placed on o table located belween the two dizsks, The
Llacle a, Fiz. 14, passes through the center oi the tahle §, which
can be sel al right angles 1o the hlade [or vertical cuts or al an
angle to the blade Tor angular evrss Too o prevent chatter and
vibration, the blade should be supported by a guide o

When a large part, quch as the aliminnm-alliy door frame of,
must be trinaned on its inside contoar, 1t i often conveniout to
place the part down over lw upper disk and set the table at an
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angle that will wfTord good support for Lhe lower edge of the
part. 10 the pare s toes stadl to e plced over the apper disk
when its inside edge is 1o be irimmed on a baned saw, the endless
Blade must be cut, tweaded threugh the hole, and then welded.
Special welding devices are provided on contour saws [or this
purpose, bul leinuning of inside edges usvally can more cot-
vemdently boe done by other methods. When several parts are
ganged and cut at one time on a hand saw, they sl be fasiened
securely together to provent the blade [rom weaving in the cut.

19. When formed parts are trimmed on a band saw. tho
tahble of the saw may be equipped with a small pedestal for sup-
porting the parl. Thus the table o of the saw in Fig, 15 ha
clanmped on il o small qeadestal & thar is slid over the saw Dlade,
The formed part o0 which s a skin punel for 2 bomb-bay door,
is then supported on this pedestal and 1he flanges are wimned
off,  Without sueh o pedestal, many parts cannot be well sap

o v LN ALY NLInL DI 4
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ported on the table al the peint of cutting and therefare wonld
vibrate too wwch for acourate trimnivg, On this saw 1oo, the
Wlaile is supported just above the work by a roller guide & that
alsa acls as a guard.

20. Band-Saw Blades.—The hand-saw blade that should
he used for any particular operation depends on the Lind and
shape of the material to be cut.  or aluminuwm allovs, 1he Dlade
shionld Lo mediun hard and have from L2 to 32 teeth per inch of
the straizht or wave type. Stralght teeth are set to alternate,
cne toth o 1he right and the next o Lhe Left, whereas wave
tecth alternate in groups of teeth.  As o general rule, &osolt
allay requires fewer teeth per inch than does o hard allny, and
thin stk requires a greater mambher of Leeth per ioch than dogs
thick stock so that at least Lwo teeth will always be in contact
with the work. ‘The least momber of tecth per inch that will cut
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satisluctorily shiould be selected Lo roduce Inchion aed to ohtain
the maximem chip clearance,  The woount of clip elewsiee s
eapecially impartant for S0 stock sinee such soit material s a

lendeney o clog the teeth.

21, Bawd saws may be Olked with o variely ol hlades of
dilferent widths, the type to be vsed depending an whether
straichi or contour cutting (s 1o be done.  General praclice 35 1o
wse as wide o blade as possille in oeder to got maximum blade
stremgth Tor heavy feeds, but the curvature to be cut limits the
width of the blade that con be nsed.  In Table T 1 shown the
proper widlly for the corresponding romumun radins of corvs-
wire, the teeth dn this cwe hiaving o width of 042 dnch with
approximately Q07 ineh on o side. By careful handling, smaller
raclit than those specilicl o the table cam De ool withe hese
blaelees.

The 205 radins listed mothe whle 7o a -3 -inch saw blade -
cates that with & saw of this tvpe, an approximately right angle
corner can he our,

TABLE I

MINIMUM ERADII FOR VARIOUS WIDIHS OF SAW NHLADES

Widsh n?

r Al Radiiis
Iade Tarkes ol Levalure—loches

s an=
. = — -

iz ﬂ"

1 3

Ui 1

3 gt

3 24

22, Butt-Welding Fixture on Contour Saw.—\Vhen inside
cuta on a part are 1o be nade with a coulour saw, the blade of
the saw is cut, theeaeded thrngh o hile that has previously been
cut out or drilled, and then welded together.  Firat, a slide fn the
table 15 removed and the upper part of the blade 13 talken from
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s wuides. Tlee Dlade is then cut with ordinary had clippers
awd the lower part of the blule 12 passed through the hole 0 the
wirk,  The ends of the Blade are pexe squred on the grinding
wheel a, Hign 16, either by grinding eacly end on the side of the
wheel, or by eriuding e on the face of the wheel,  Very little
grinding is necessary when the Wade has heon out cerefully. 1o
15 gl practice 1o grimd hoth ends in one operation by holding
them together so that the teeth point in opposite divections.
The two eiels will then march perfectly wlhon twroed over,
regarclless of the angle of eriuding,

23, The ewcls of the hlade b are camped i the a-welding
fxture ¢, Fig. 16, with the rear edge of the blade againse the
leglgree Drele of the werwiuals. This ledee lines up the ewds, =0
that the blade will T straight after welding,  The two ends
showld meet at the center of the welding sip, with oo offsct
cither in ihickness or across the width,  An overlaoping weld
will ot Liold, ol i the teeth of the Blade are not in line, e blade
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will ot saw smoothly,  When a blade of L inch or Tess in width
is welded, the upper gap of the fxture b, insteadd of the lower
cne gs shown, is wsed, the ends of the bliule being clamped by -

Cserewing the thumb serews d and their attached plates upward.

Tror Dlades from 7' to 7 inch in width, a gap ol approximarely
o inch should he left between the ends to avedd piling up metal
al the weld,

The spring pressure of the moving jaw is selected, according
to the width of blade, by the knob ¢, and the Tne vollage s
regulated by the screw-ilriver wljustment switch f The switch
lever g is then pressed down undl the weld iz made and Las
cooled below a red heat,

24, Since the steel in the welded area air-hardens and
hecomes brittle, the weld must be annealed to obtain the original
harduess, The Blade is reset in the clamp ¢, Fig, 16, in the
annealing pasition, which is at the frant of the lower gap,  The
button f is pressed to heat the blade to a dull, cherry red and
then released to allow the blade to cool,  As sow cooling is
desirable, the button can be pressed intermittently at progres-
sively longer intervals until the weld is completely coul. A heat
that is too high, such as a bright red, results in a brittle weld and
should be avoided.  The flash of the weld is then ground off on
the grinding wheel until the welded seetion of the blade is no
thicker than the hlade dtsclf, so that it will pass freelv through
the saw guides. The thickness al the welded section 1s tested
in the gage £ To avoid Lwisting the blade in order to grind the
top side of the weld, the wheel guard s cul away at the bottom,
One side of the weld can then be ground on the top of the wheel,
and the other side on the bottom.  The weld should be ground
all until the blade fits casily nto the gage slot.

25. Bpecial Band-Saw Applications.—Tiv the use of var-
ous types of lxtares, band saws may often be used [or special
applications. A fisture designed to hold and guide wingspar
caps while they are being sawed is shown in Fig. 17, The spar
cap @ is elamped tooa long table b that can be moved lengthwise
ot Tollers ¢ Along ane side ol the able there is a templer with
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Tig. 1%

a groove d thal has the same lensthwise contonr us lhe desired
cut.  As the table careving the spar cap is fod toward the band
saw, a4 statiomary guicde thal fts i the groove moves the table
cross-wise on the rollers accordny to the contour of the groove,

After e spar cap is clamped in place on the fxtare, the hne
This backet has a pencil

inseried in one end, and oo the other end i Las & goide block

of ent s marked by o bracket e
that fits e the wroove d. By moving the bracket along the
groove and keeping the pencil in contact with the worls, the line
al ent ean be deawn, This Bine serves as a cheelk on the actual
et being unude, Thus, in Fig, 18, the band-saw blade f 13 cut-
Ling exactly on the line as the work is being led lengthwise to
thi saw and guided cross-wise by the guide gin the groove d of
the fixturce.

26. Table Saws—Another wood-shop machine that is nsed
to good advantage m the aireraft imdostry for cotting soft metals
is the table circular savw,  This tvpe of saw is employed for cat-

an

& for
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ting solied stock, extrosions, and lormed pares np to a depth of
3 inches,  The circular saw blade is suppotied on a horizontal
arbor beneath the table, with only the cuttg segments prateod
'i'ng alwrve the table,  To make smgular cuts, some saws have
taliles that wlt, whereas on other woaclhines the sow blade and s
The wark is held
againsl stecl table guides or special work holders while it s fed
1 the saw blade,

arbior can be tilted the roquited amount,

The vse ol o whle saw [or cutting a lormed part is iustraced
in Fig, 1% The hlwde o is adjusted vertcally so that it projects
just far encugh to make the required et The patt & i placed
an the wouden Oecture ¢, which has a puide Gling e slot in the
Luble top. The fisture can then be fed forward to saw the Tear
cornetr d of the part to the same shape as that o which the front
corner ¢ has already been ent in oo previous, stimilar operation,
The save blade 15 lubricated aeeasionally with the block of parai-
fm o TTeavier cutting operations may Toqaive a more eifective
lubricant, such as a light oil mixed with kerosene, or any ol e
coanportided cutting Qaids recomended by Weir wannfactorers,

27, SBliding-Frame Saws.—Un slicling-[rame saws, a cirou-
lar saw blade and 125 maotor are mounted m oo frame 1
moved as a unit across a lony table.  The saw is moved Lorward
areed backoward by hand, and for cross-catling operations i drasn

1wt can he

across the stock, which may he an extsion, mling, or 4 similar
rart,
swutlyr ahout borizontally, so that the saw can oot either single
Since this type of saw is wased
o parts of small eross-section, uo lubrication need he nsed,

The Blade can be ulled vertically or ihe ann can be

or componnil angles as desived,

28, Miscellaneous Saws.  Other saws that lnd ase o the
atreraft induster are the swing saw and the power haele saw.
Dural extrosions aml tmbing can be quickly cot by swing saws,
whivle are s mewnted oo frane thar they can be swang down
by o B lever to bring the blace o contact wich wark Tying
o the talle of the wachine.  Angular euts may be wade By ali-
e the saw Dlade, Power Lack saws are vsed for entting many
different metals aud ol their greatest application in cutling raw
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stock intn convenient lengths, They ave net used for cutting
sheet muctal, bul primarily for cutting rod and bar stk in the
maching shop,

29. Special Trimming Saw. Many atreralt plants have
Laile special saws for particular operations that are difhenlt or
impossible to perform on the regular types of saws, An exam-
ple of such an operation 1s the trimming of a part that lis been
formed to a double contoar,  As shown im Fig, 20, a civoalar
saw Dlade @ is mounted on the spinddle of an clectric motor b
that eperates at about 1725 vevolutions per minute, The saw 1=
Inhricated Ty gravicy Teed Trom an ol reseryoir ¢ to a sump of
just lemeath the Blade. As the saw blade passes throngh the
soluble-ail misture in the sup, 0 picks up enough il for
proper lubrication and cooling,  The sump is butll mle soine ol
the work fetures that are used on this machine,

SAMWING AND NIBELING g

The part # to be trimmed s goided past the saw Blade on the
Kirksite, or zinc-alloy, fixture fo A rubler disk g, owhicly is
pivested at Boandd weighted at the nuter enrd of is shalt, holds
the work firmly against the feoure and prevents is springing up
as the cut s being wade,  For trimming sther paris, the work
listure may e replaced by fixrures that are adapted to the parts,
the rubber hold-down disk wmy be changed (o another st if
necessary, ad the pressure exerted ou the worke by the hald-
down digk may be varied to suil the part by changing the weights
on the cud of the shait.
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30. Machine Nibbling.—Nibibling machines are used for
the rough cutting of parts made from heavy gage steel and
alwninum-alley sheet, for some trinnuing operations, amd for
cutting the ends of tubes to Gt into truss steactures, The nib-
bling wachine shown i Fig, 21, is set up for cutting the end of
the mbe o witl the aid of the nibbler pattern, or templet, & to a
fish-month shape for welding into the structure,  This machine
operates on the swne principle as a puuch press. The cutting is
done by a rameoperated puuch generally % or 1 duch in
chiamcter, that fits into 2 bale in the die d and cues out o series
of overlapping holes as the metal is fod ine it The die o s
held at one end in the Wlock e and is made of suel size that the
tnle will just (it over it and e well supported luring the nib-
hling operation,
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A u being made 15 shown mo Fig, 220 The operator {eeds
the robe g and templet & over the dig mosuch @ manner that the
pinch will cut along the edge of the tetplet to make the required
cut-vme,  Even thongh small bites are taleen from the meral, the
edge will he slightly serrated and, lor purposes other than weld-
i, will require filing or hnisling on a disk or belt sander,

The tvpe of nibbling shown in Fig, 23 has ao upper ram
carrving the puuch; instead, the cutting is done by a punch a
reciprocating pist i outting wiye on the de b The part ¢ is fed
Letween the puneh anid die and then rotated to trin along the
winer edoe,

31. Hand Nibbling.—Niblling of whing and sheet-metal
parls can also be done by hand nibblers that operate aneh in the
same manmier as the nibbling machines,  The hand nibblers are
driven by integral clectric motors ad arve fed into the warle hy
liand,  Cutside and insule edges can he trimmed casily by fol-
lowing trim Tines seribed oo the formed part or by guiding the
nibbler around a templet that 1= climped to the work,  Holes as
amall oz 1 inch in radivus can be cut ont withont catting in from
the edges of the stocl
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