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as single acting came, the foflower being returned to position
by smre outside force.

ln Fig. 25 je shown a follower, F, wbose line of motion does
flot intersect the axis of the cam, but je placed at some distance
te one aide thereof. To produce the saine motion as before the
contour muet, o! course, be modified to, suit the position of this
line. In Fig. 26 is shown a cam which ie circular in contour,
but wbose center le not coincident with its axis of rotation,
a-that in, it ie an ordinary eccentric. Sncb a cain as this will
of course, move the follower exactly the saine as if it were dri.
yen by a crank with a pitinan of inlinite length-that je pro-
vided the end of the follower is made fiat at right angles to its
line of motion and of a width exceeding its stroke, ail as shown
in the disgram. In Fig. 27 je shown the ordinary heart-shaped
cam, which gives a motion sornewbat sirnilar to the last named,
but with more endden changes at the tiines of reversal.

In Figp. 28 jes âhown a follower which je in the form of a lever
inetead of being a elide, as in the other diagram. ln this case
too, the contour cf the cam muet be modified to suit the arc!f,
which replacea the etraight line incident to a sliding follower.
Although the terni 'lfollower " may not be in very general use
1 have here adopted it as a convenient and suggestive naine
for any member of a machine which ie driven directly by a cain,
whether it blide, as in Fig. 22, or oicillate about a center, as in
Fig. 28, or whether it move lu any other line than here given,
as it might be, were it guided by irregular sufaces or by swing-
ing levers at its differenÎt ends. The two forme here sbown are,
however, almoet universally nsed in practical work.

In Fig. 29 is shown a cain which, starting et the zero point
o, will move ite foilower ont for a short time, then hold it et
rest durinsg the passage of l then out again at o', then at rest
again at s"l, then in at i, then at rest again at s", then in at
i', then at reet dnring the passage of s to, the etarting point at
o. Owing to the iack o! worde cf a definite meaning, deecrib-
ing the teeth, inclines, corrugations, jaine, luge, homes, epude,
or whatever they may be called, upon the surface of the cain,
1 have sometimes in my ewn practice used the systein of mark.
ing shown in Fig. 29, where o stands for the firet turne going
ont, o,' for the second turne, etc. The various i's stand in the
smre manner for "'in," and the s's for "estay. " The general
termi fer the irregniar surface of the cern would, according to
this method, be the 1'men and onts." This je mot effered as an
ideal eystem, but as a makeshif t which, upon further trial, înay
prove useful enough to, adopt as a standard in any drafting.
room where it je well enough liked. It je applicable to the
varions forme o! came already mentioned, but in the case of
double-action came the direction of the foliower, whether in or
eut, would have te be indicated upon the drawings.

So fer we have with one exception been considering followers
whose bearing surfaces upon their camne were theoreticaliy knife
edges. 0f course thie wiil not work in practice, and seid edges
muet be somewhat ronnded to an approximately cylindrical or
fiat form. This change of shape modifiee the forîn of the cern
in the samne way as does the insertion of a roller in the end of
a foilower, the action cf which will be presently described. In
the practical Iaying ont cf came it je usually net neceeeary te
go very far iute the mathematice cf the subject, as the " mech.
anico-graphical " method referred te, in a former paper je gen.
erally the easiest, and the ehape cf the cam can readily be made
te accemmodate itself te any kind cf a fellower surface wbich
may rest upon it.

Wherever practicable (unlees, indeed, the pressure is very
light and the speed mederate) the foliower shenld be furnished
*with a relier, preferably cf as large diameter as couvenient, and
mlot tee beavy, which relier je almeet as necessary te reduce fric.
tien sud wear as are the wbeels cf a carniage in substitution fer a
sleigh upon enewlese greund. In Fig. 30 is ebown a relier, R,
reeting upona cam, C, with a detted line, C',represen ting tbe.petti
cf the axis a' cf the relier relstively te, the cent It is evident that
thie dctted line je the real cam-that je, it je the shape which
directiy determines the motion cf a', jiuet as dees the conteur
cf C, Fig. 22, determine the motion of F by meane cf ite sharp
edge at ite lower end. A little refiection wili show that C is
net a reduced duplicate cf C', but that all peints in its surface
are throwiý in radieliy from like pointe upon C' by the amount
cf the radius cf R-that in, in the case cf a,' slidiug in a straight
radial hune. In Fig. 31 je ebown an effect that msy be produc.
ed by using tee large a relier, where the reduction in size of C,'
te suit the radius ef the relier bas made the cam impracticably
eharp. Even if the point et P could be perfectly sharp, the
sharpeet possible shape that conld be obtained at PW would be
an arc cf a circle with the radius cf R. Thus it will be seen

that there je a practical unmit te, the suddenness cf reversing
the motion cf a follower, dependent upon the relative size cf
the cam and relier, and upon the sharpuese cf edge which will
be durable uipon the cain. The remedy for such trouble as je
sbewn in Fig. 31 je found in making the cam cf larger dia.
nieter, and perbape the roller emaller.

With a given diaineter cf cern, rotating a given speed, there
je, cf course, a lirnit te the velocity at which the fellower can
be driven, based upon the fact that if the inclined plane je tee
steep the side stress and the coneequent friction upon a follow-
er driven npward by it becomes se great as te preclude its pra.
ctical use. This angle (marked 4501 in F. 18) should, in the
writer'e opinion, neyer exceed that figure where it i3 upoit the
"«driving " side cf a cain teotb, and a greater angle, eay 60'
or more, je still better. 0f course upon the " following " aide
it can be mnch more acute, providing the follower ie pnshed
dewn fast enougli te etay in contact with the cain, and net
possees the fauît, which many followere have iu real life, cf
moving sluggishly on accoun t cf being pushed by eprings wbich
are tee weak, or, cf an attempt te niake gravity work faster
than nature deeigued it should. Sncb feilowers are apt te
strîke very unpleasant hlows upon the cam at a peint where
they were intended to-gylide smoothiy. Witb a curved incline
upon a cern, as sbewn in Fig. 22, the contour sheuld not be at
any point lese than 45Q with a radial line wbich may be strtick
from the axis through sncb point-that le, upon the driving
side, as befere said. Whenever it je found that the deeired
epeed cf motion necessitates a lese angle then this, the only
remediee are either te make the cam rouate faster or to enlarge
its dia.meter, se that it mey bave a greater suface speed.

Note.-In the article precedîug this, in June Mechanics, on1
page 164, second columu, 2j inches from the top, immedietely
alter the word 1'Philoscpby," the follcwing wasuufortnately
omitted :' 0 f course a mucb more complete and ecientific
aualysie cf this whole matter may be found in the works cf
Reuleaux upon Kinernatice, and inany new ideas mnay be ob.
tajned by an inspection ef bis cabinet cf modelseat the Gewerbe
Akadenuje, in Berlin." This awkwarEd mietake made the writer
eppear te say that medels cf the " 507 mechanical meovements "
referred te, had been brought te Corneli University, instead cf
the Renleaux inodeh, as inteuded.-Mech.

14 x 20 Ft BORING AND TURNING MILL.

We illuetrate berewitb a new boring and tnrning mili recent.
ly breught eut by the Nules Tedl Work: cf Hamilton Ohic.e

This machine hes been designed te meet the wauts cf shop
whose occesional neede require a machine te turu work cf 20 '1

diaineter or more. For the crdiuary requirements cf these ebope
a iljl te swing 14' is ample, put at the saine tjme it le impor.
tant wheu the need arises, they can operate ou much larger
work. The purchase cf a miii 20 'swings3 involves a very large
cntly, toc large an investinent in eue machine for the aunount
cf work there us te do. Constructed as thie mill je the addition-
ai investint te enable it te operate on large uvork is but
litie greater than the necessary investimnt iii e 14'1 mill and
hence dees not tie up a large emount cf money for rnachinery
te meet an occasional want.

This miii je a 14'1 boring and turning mili, provided wîtb
exteution bed.plate and power apparetus for moving the hou-
.singe and entire upper works back se as te tae in work over
14. ' diaineter. Trhe miii is exceediugly well arrenged for
this purpose. Ail the movenuents required are made by power
and the changes frein 14'/ te 20 ' cen be mede very quickly.

The mill le made very strcng and substantiel and bas ample
power te, carry twe good cute et the extreme swing 20' The
extension bed.plate cen be made for any required swing 20
bowever je as large as le usnally required.

The machine as illustrated, is buit te, takre ini work V' high,
but this enu be increased if desired, mille baving been built te
take in work 10 ' high. Table je 10 ' diameter. The driv.
ing cone bas nine stepe sud je strongiy back geared, effordiuig
18 changes cf speed. The bcring. bers have 48", traverse.

They are counterweigbted and bave quick returu. The bars
are connterweighted by a single weighit, arrenged se that the
strain je alweys directly throngh the axis cf the bar. This de.
vice je patented sud je au important feature cf the Nules miille.

The bers are easily nnd quickly handled sud isrdup. weer in
the bearing preveuted. Each head bas quick baud traverse by
rack sud pinion. The bars rnay be set over te, operate et any
angle. Tliey are brenght exactly te the center cf the miii, so
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