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TALKS WITH WOOD-WORKERS,

OME fine results are said to be obtained in the orna-
mental working of wood by the use of an ingraining
machine brought forwatd by . Pennsylvania inventor.
The mechanism is described as a hollow cylinder, ten
and oue-half feet in circumference, 1o which the grin of
a picce of oak ol the width of the cylinder has been trans-
ferred, this grain being covered with a soft cement which
sinks into the depressions, and in these about 200,000
bits of metal, like type, are set, above this being placed
a small, smooth steel cylinder, adjustible to different
licights ; between the two cylinders  both 1evolving, a
piece of birch, poplar, bass, spruce or maple may be
passed, which comes out with the grain of the oak trans-
ferred 10 it, after which it has passed between two other
steel cylinders, one revolving in a trough containing a
liquid consistmyg of oil, coloring matter, and another in-
gredient - not yet disclosed: -used asa “filter.”  Afier
being treated in this manner the wood is subjected to
proces.es of polishing and varnishing, and when finished

presents the appearance of choice quartered oak.
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Several references have been made in these monthly
taiks to various featurss of moulding machines, A
writer in the Tradesman furnishes the following contri-
bution on the subject, which will be appreciated, 1think,
by wood-workers: Manufacturers of moulding ma-
chines often make a great mistake in recommendiayg
too high speed for their machines and by this means
defeat their own honest intentions.  While it is safe to
assume that the average modern moulder is sufficiently
strong so faras weight and strength are concerned to
stand any reasonable amount of speed under certain
conditions, still the conditions under which the mould-
ing machine is subjected are different from the ordiaary
planing machine. With the crdinary planer the knives
are all of the same width and project an equat distance
beyond the point of the cylinder, so that thete is no
good reason why they may not be kept at all times in
good running balance, hence the cylinders of the planer
may berun to 4,000 revolutions per minute or even
wore, with but little vibmtion. Such is not the casc
with the moulding machine. There is no point to speak
of upon the cutting edge of a moulding knife, where the
distance from the point of the cutter head to the edue
of the kmfe 15 the same, conseyuently if two knives are
used, which is generally the case with nearly all stanzgdard
mouldings, the utmost care should be manifested 14 not
only the perfect corresponding shape upon the cutting
edge, but abso in the exact length of the bevel and thick-
ness 3 even then, when both may show exactly the same
weight upon the balancing scale, a very slight imperfec-
tion in the bevel when run at high speed will cause a
vibration that will plainly manifest itself upon the sur-
face of the moulding. For this reason itis not good
practice to speed a moulding machine as fast in propor-
tion 15 a planer, no matter how heavy and strong it
may oe.  In this respect the mannfacturers do not scem
1o realize the difficultics which even the best and most
caperienced moulding machine opeiators have to con-
tend with, especially where scctional cutters are used,
which is becoming acommon practice in nearly all mills,
and where a number of difierent shapes are used to form
the moulding. Thedifficul'y in combining them so asto
form a perfect running balance is greater than where
tno pericct shapes are used.
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The demand for maple flooring bas become something
cnozmous (that is, it was when there was a demand for
anything, and probably will be agsind. A fow years ago
since planing mills torned it out to arder only  Now
immense factorics, so farat least as eur neighbars to
the sonth are concerned, turn out linle else.  Special
machines are used to produce i3, among them those that
bore it for the nails and those that tongue and groove
the ends. In the words of a Jumber paper:  “ Maple
flaoring has come to be regarded as the thing indispen-
sible 1n moast public buildings, and is largely used in
private dwellings.  Such an cxtent has the demnand
reached that the large dealers are obliged to mike con-
tracts for millions of feet far in advance of requirment,
the same as is dene with pine or any other wood of ex-
tensive sale and consuniption in the building trades and
mannfacturing.” Jas.

SHAFTING.®

NEED offer no apology for bringing i subject of thns kol

before an Association of Stationary  Engineers, for wherever
you find n stationary engine you will also find more or less shaft.
ing: and ifany other excuse were required it will be found in the
fact that questions on shafting are quite frequently found in the
Questton Box at our mectings.

It may be, however, that there are some present who think that
as engincers they are not expected to have anything to do with
shafung.  “They may argue somethung like tins . ** Our employers
expect too much fiomus; they look for us to wheel in coal, fire
two or three bailers, wheel out the ashes, attend our engities and
a score of other jubs, as well as tind tools for the who'e establish-
ment; and it would be just as well not to know anything about
shafting, or we would be expected to attend to that too,”  1n ans.
wer to such [ would siy, that it 1s not often that a man loses s
siuation by being t0o well posted, and 10 tins world of changes
one never knows when he may e called on 10 make use of the
knowledge he possesses,

Itis of the greatest importance that all shafting shoukd be prop-
erly proportioned and correctly patup, as it not uncommonly hape
pens that great loss of power and amch annoyance results from
carclessness or ignorance, and a plant that is otherwise of the best,
rend=rad unsatisfactory,

The first quesion the engineer has 10 decide 1s what size or
strength of shaft lie requires to do a certain amount ot work,
and ‘n do'ng so hemust bear in mind that a small increase in
dismeterwill give a large increase in strength, It isuotan uncom-
mon thing to hear a man say that such a size ought to do the
work, but to be on the safe side will pat 1n & size larger, not know-
ing that hie s adding a inuch larger factor of safety than he had
any idea of. The strength of & shaft varies as the cube of its dia.
meter vanes.  Let us assume that t** shaft will safely dnve at a
given speed four horse-power; a 27 shaft will drive as much more
as the cube of its diameter in excess of the cube 1. The cube of
1“istxrxi=1, Thecube2”is 2x242=8. The cube of 3is
3x3%x3= 27 and the cube of 4 is 4> 4 X $264.

Now we assume that the 1 shaft drives 4 H. P, the 2" shaft
drives a> muich more as the cube of its diameter is in excess of
the cube 1; the cube of 218 8, therefore its power compared with
the 1” shaft driving ¢ H. P, 1s 2x2x2=8x4=32 H. P, and
companng the 3* shaft with the 17, the cube of 3" 1s 27 and the
powe-of the 1”15 4 H.P.—3x27=108 H.P%. It must be borne in
nind that these figures are comparatine and are given 1o shuw the
rapie. increase of strength in a small increase of size, tor if
we vere to use a 3 shalt instead of 2 2* we would have 108
H, P.insterd of 32 H. P

Another fact we must not lose sight of is, that the power a
shaft will dove 15 an direct proportion to s speed.  If a shaft
dnives ¢ H. P at 100 revolutions per nunute, at 200 revolntions it
will dnive 8, and at 300 1t will wive 12 H, P, The higher the
spead of the shalt the smaller the diamcter of the shaft to drne a
given H. P. Then there 15 another important consideration in
selecting a proper size for a shaft —as they arc inclined te bend and
alco to twist 1 e must take intd account the weight of che pulleys
ane the distance they are from the beanngs and whether the strn
of nc belts s down or the reverse.  The beading of a4 shaft as
v 2l as the torsion contnbutes towasds 1ts labality to break, but

ac bending is the most likzlytocauseat, The bending also causes
a considerable loss in power as well as the liability of belts running
to on- side of the pulleys. 1t follows thercfore a 3haft loaded with
pulleys must have a greater number of bearings und the pulleys
placed as nen the beanngs as possible,

To put up alarger ine of shafuing than s necessary, 18 objec-
tionable for two reasons, 1stit costs morc to put it up, and 2nd
11 custs more to run it after stus up.  The exim weight of the long
shaft as well as the large:r arcumference which has to move
through a greater distance will add materially to the friction.
There is one other fact 1 would notice before leaving this part of
the subject, and that is, that the second and third lines may be
smaller than the maindaver.  The reason of this obvious, for the
first line has not only its own machinery 10 drive but also the sec.
ond and third hines w.th the mactirsry driven from them.

To make this clear, 1 have prepared a diagram whicn 1 bedieve
will make it plain tocveryone.  We will call it a mull or factory,
and we assume that the machinery in 1t requires 100 H. P’ to
dmve. The machinery on the first floor requires 45 H. P, that
on the second, 30 H. P, and on the third, 25 H. P, Now the
shaft A and B are practically one shaft, Leing coupled together
by the gear; soarc C and D, and E and F, but while pracucally
one shaft, A has to transmt 100 H. P, while B only trmansmus 45
H. P., therefwre B may be smaller than A, B having absorbed 45
H. P, u follows that C has ouly 1o transmit g5 H. P., therefore C
may be smaller than A, The maclunery on the firs: and scoond
floors has now absorbed 7§ [, P.. leaving only 235 H, P. forthe
third floor, therefore the shaft E and F may be smaller than C,

The same arguiment will hold good with the shafis B3, D, and
¥, If the machinery which they dnve was cqually distnbuted
from end to end, then the ends furthest from the motive power
nught be «maller because they vould have less power to transmit,
but 10 practice the disadvantage would be greater than any gain
that wauld be deriven from so doing,

1 will now give onc or tworules to determine the size recquired
to dnive a given H. P,

* Paper read lefote Toronto No. 1, C. AL S. E. by Geo, Gilchria.

To find the power a shaft will transmit, cube the dianseter and
wultiply by the number of tevolutions per minute, and by tw.. f
It is the first line from the engine, and by three if it is the second
and divide by 100

The crank shaft being the first or prime wover. what power
will o 2" shaft transmit ns a second mover running at 300 revolu.
tions per minute? 2%2x2:8+300=2400xX2=4.800+100
H. P, Ifsteel add 30 per cent.  If this shaft was to be used 13
second hine then it would be: x2x2=8Bx 300=2400Xx3~7 2 (v
+100 -72 11, . Where the power required is known and nun
ber of revolutions is given and the size of shaft is wanted, proead
as follows:  What diasicter of shaft is nquired as a prime move
1o transmit 75 H, P, at 175 revolulions? 75 x 100=7.509+ 17¢-
42 86--2=ar.43. ‘The cube root of 21,43 is 2.75, (2.7776) the 2
meter tequired,

‘The same problem with the shaft used as a second hae, woud
be: 75%x100=7 §90--175=42 86:3=1428, The cube root o
14 a8is 2.42 (2.4261) the diameter required.

Hawing got the size we want, the next thing 1s to get it put uj
and itis nght here where many failures and nustakes are made
‘There s perhaps no patt of the plan which should be more car
fuliy looked after than the proper ling of the shafting Lecause
is 2 never-cnding source of aanoyance if out of line.  The i~
govermng the putung up of shafting are few and very simple

1st, Besure that your shaft is exactly at right angles with the
engne pulley; and, sce that atas dead level ; and 3rd, be sure
that it s as strught as a hinecan make 1. The same rules shoy's
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be observed with intermediate and counter.shalts, they must b
parallel with main shaft ~ All shafts carrying pulleys must b lese!
a shaft dnven with gear from = horzontal shaft must be at ngt
angles with 1t but may be run at any angle from the honzonta.
and the same if dasen from a perpendicular—in this cise 1%
driven shalt must be level, but may be runin any direction.  Hix
building is likely to settle the adjustable hanger should be used
but where there is no danger of setiling, stationary beancp
should be used, especially for dynamos and all heavy machines
which ought to be a rigid as possible,

1 do not think 1t advisable to give any rule for the distances
which beanngs should be set, as circumstances vary in almes
every case, but would state that for a a 3" shaft the disaase
should never be more than 15 feet, and fora 2° shaft not meie e
11 or 12fect. These distances in both cases are for shalts wthos
pulleys.

We have stated that second and third lines of shafting may
smaller than the first, but this applies only where they pnatiled

same or at higher speed, and does not apply where the speed o}

reduced for the purpese of driving heavy and slow speed machs
ery or biing heavy woights.  Let us try 10 make st plun,  Leis
assume we have a weight of 33,000 Ibs. to hift and a one H. P
engine to lift it with; we can raise the weight one foot highz

onc minute, b . if our weights ten times as heavy, or 330,000 lts. §

it is evident that to lift this with the same engine it can only &

donc by a sac Jfice of time, or in other wonds & reduction of speetf.....

(bear i mun. that to lift a weight greater than the motve pose
can only be do.= at a sacrifice of time).  Now what are we gocf
1o do? Our weight is 330,000 Its., and our enginc 1s only 1 102
the power required to lift it. It is evident we must construct a sy
tem of reducing gear,  We will assume that we require thice
ductions—the first reduction will be from the engine to the &2
shaft, and so on until we rexch the third or last shaft which s
ports the weight. Now the necarer we get to the weight t
stronger must the shafting be, and the same with the gear, be§
cause as each shaft is reduced in speed it is capable of transmitt
less power, and therefore must be increased in size,

Precisely the same principle is clearly shown in the use of i
lever—2a man can lift 2 heavy weight with a lever, but it is alwap
at a sacrificc of time or speed. It is also well understood that i
end of the lever o which the man rests may be very much snule
than the end which rests on the fulcrum, because on it rests
whole weight.
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