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cutter-bead. It is obvious that the distance from sbaft M
tu cutter J must be equal to the sum of tbe distances m 1
and j 1, or J M.

Another way of determining the distance of circle 1 is
to run the cutter-head into a board, which is left ini tbe
planer wben that machine is stopped with the knives in the
cut. Take measurements, f rom shaf t m to the edge of the
curve in tbe plank. Add to this distance, as sbown by the
calipers, the distance ît is desired that the bead-cutter
projects, and set that cutter the distance fromn the sh.aft as
found in the maniner described. If carefully done, this is a
most excellent way, of setting supplemezitary cutters as
sbown by Figs. i and 2.

An inspection of Fig. 2 %%ill reveal somne things to wbich
the planer mnan should pay very close attention. Among
thesc littie things is the mazzner in which the platier-knife
ia ground as sbown at n. Lt wiil be noted that there la very
littie clearance betweenii the heel of the knife and'the circle
in wvhich the cutting edge revoives. After the knife bas been
whet or flled a numnber of times, the heel will be drawn
closer toward the cutting circle, and, particuiariy if the
knife is ground a littIe 'too "lstunt" to begin witb, the heel
of tbe knife may stnike the wood, and then there will be
the mischief to pay. The cutter-head will rattie and jump;
the surface of a board cannot be planed smooth, no matter
how sharp may be the 4nîves or slow the feed per minute.

Aniother and similar trouble which is frequently met
with is the use of a boit at d, one wbich was too thick a
head aud touches the wood back of the cutters. Thia somne-
times causes a great deal of trouble before it is detected.*
It is often caused by stretching of the kuife boîts. These
boîts stretch iinder the strain of pianing and of the wedging
of chips under the cutter-'kuife. The stretched boit touches,
the bottom of the hole, and to make that boit screw up tight,
the planer mani sometirrnes, puts a wasbe.r or two under the
boit head. This raises the head so far that it strikes the
wood the saine as the heel of the kuiife struck, and with
the same resuits-poor pianing, and lîttle of il at that.

Stili another trouble-and an exasperating one, too-
that of a new cutter-knife whicb proves so wide that the
back edge strikes the cuttinig circle. Sometimes this can
be cured by setting the knife out a trifie more than ia other-
wise realiiy desirable beyond the cbip-breakers. The eut
wUll flot be quite as smooth on cross-grained lumber, but
as the kuife speedily wears narrower, it wili not be long
before the kuife eau be set ini its proper place again.

The planer maxn shouid beware of impenfect boita in
the. cutter-head. Many a good pianer-knife has been
rùulued by beiing thrown out of the machine wbien flie boita
break. The amount of ceutrifugal force developed hy a
high-apeed cutter-knife is very great. When the boita are
unduly strained by tightening up with a large wrench, there
is liable to be trouble when the knives strike a heavy cut.
Do flot tlghtexi the kuife boita too much. A ten-iuch wreneh.
ia plenty large enough for tightening planer-kuife boita
iuatead of the fourteen-inch wrencjs often used for thnt
purpose.

Planer-knife boita should be made of ver-y soft miid
steel or Norway iron. The latter is4ýeferable, but hard to

neyer give trouble by stretching. But, although that trouble
îs effectively cured, anotber and worsc defect soori becomes
manifest tu the user of tool steel planer-knife bolts; they
ivill break short off under a heavy strain instead of
stretching a littie and then holding fast under the strain.

Tool steel wiii flot stand'up under strain when it carnies
any sharp corners or angles, and, as the presence of threade
makes angles and corners a necessity, "snap" goes the boit
under strain, and it is found to be worse and more dan-
gerous than the softest iron boîts that soon stretcb ail out
of shape.

just compute the strain put upon a 3'4-înch planer boit
when a man pulls zoo pounds on a 14-inch wrench placed
upon the head of the boit, which bas twelve threads tu the
inch. A man turning a nut or a boit with a 14-inch wrench
will probably apply bis power about twclve inches f rom the
centre of the boit, the remaining two inches of tbe wrencb
heing used for obtaining a proper hold. This makes the
power applied, îoo pounds, move in a circle 24 inches in
diameter. As the power moves around the circumference
of a 24-inch circle, its travel will be 75,138 inches; wbile
the weîght or load on tbe screw is advanicing 1-12 inch.
Thus the leverage is 7.38 to 1-12, or 904.6 to z. When zoo
pounds pull is applied to the leverage, the power exerted to
screw up the boit is 904.6 x zoo, or 90,46o pounds. Allowing
one-haîf of thîs amount to be used up in friction of the
screw, there remains the very tidy sum Of 45,300 poutids
pull on that bolt-,head. This is more than enough to break
any 3'4-inch boîts ever put into a planer head.

Boit atrngth.
The strengtb of any boit may be easiiy calculated. A

%-inch boit hias a diameter at tbe bottom of the thread of
about 51 inch, and the cross section of the metal at the
bottom of the thread is 5b X ýi X .7854, or about ~. i1104
square inch of metal. Iron breaks under about 45,000)
pouw.Is pull to the square incb. Soft steel breaks At about
6o,"o pounids, For planer boits there shouid be aliowed
a factor of safety of five, thus bringing the safe atrain dowu
between 9,000 pounds for iron boîts and 12,000 pounds strain,
for steel to each square inch of cross section.

As there can be but .110i4 square inch of -ion in the
boit, it eau, of course, be expected tu carry only .1i04 X
9,000, Or .1104 X 12,000, amounting to between 9,936 and
1 3,248 pounds, according to the materiai f rom which the
boit is made. Aiiowing an equai amount of "1wouid-be
pressure" to be expended in friction of the boit 'and its
head in the thread and on the planer-knife, and caicuiating,
the larger strain of the soft steel ,only, it ia found that the.
power exerted by the screw should equai about 26,4o6~
pounds. Dividing this amount by 12, the length of the
short arm of the screw lever (multiplying by 1-12), it iS
found that the quotient is 2,208, which represents the pro-
duct of the power applied and the long aria of theç lever.
As the power supposed to be exerted is ioe pounds, the long
aria of the lever, the distance through .which, the power
traveis, MUSt be 22.08 inches. This represents thec circum-
ference o1f a circîe of about 7' iuches in diameter. There-
fore, the necessary power can be appiied oxily 3,1, iuches
from th.e centre of the boit and the necessary pressure givcn
with ioo pounds pull. This meana that a 6-inch wrench ia
amuple for tighteniug 1/2-inch planer boita. Imagine the
damage done whezn a big man pulls for ail hie is worth on
the end of a 14-inch wrench wheu tightening planer-knife
boita. Is it any mabder that these boita break as often as
thiey do, or is it flot to be won'dered at that, planer-boits.
stad the trouble as long as they do?
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