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TAPS AND DIES.

Taps should be forged of hammered square bar steel, and
forged to as near the finished size as possible (so that they
are large enough to true up), for the reasons already given
with reference to tool steel.

The threads of taps of the smaller sizes should be finished
by a chaser, so as to insure correctness in the angles and in
the depth of the thread.

The taper tap should not be given more taper than the
depth of the thread iu the length of the tap, or it is liable to
be used upon holes that are too small, which places more
duty upon it than is necessary and than it should be required
to perform; rendering it, in consequence, liable to break
from the excessive strain, and causing the square end of the
tap, where the wrench fits, to twist and the coruers to be-
come rounded.

A tap which has clearance placed upon its thread, by the
screw-cutting tool or by a chaser, will cut very freely, and
will answer for rough work: butsuch a tap does not cut a
really good thread, and generally leaves the diameter of the
thread in the hole larger than the diameter of the tap itself,
because the tap is liable to wabble, aud the least excess of
pressure, on one end of the tap wrench more than on the
other, causes the tap to lean towards the end of the wrench
receiving the most pressure, and hence to tap a hoie larger
than iwself. Especially is this liable to occur if the tap
wrench has more than one square hole in it so as to enable
the same wrench to be uwsed on more than one size of tap;
for in such a caso, the holes being not in the center of the
wrench, the weight of the wrench and the pressure placed
on the end of the wrench will exert more pres-ure on one
side of the tap than the other, in consequence of their great-
er distance or longer leverage from the tap. The same ef-
fects (from the use of such wrenches)are experivnced in
using taps having no clearance in the thread; butthe thread
in this latter case is 8o much nearer a fit to the hole that it
serves a3 & guide and keeps the tap steady.

The only clearance necessary is to ease off the tops of the
teeth of the tap back from the cutting edge, which will give
the teeth sufficient clearance to make them cut clean, and
leave the sides of the thread to fit the thread being cut, and
thus prevent the tap from moving laterally.

The plain part of a tap, that is, that part from the thread
to the end of the rquare where the wrench fits, should be
turned down a little smaller in diameter than the bottom of
the thread (unless in the case of very small taps), so that the
tap can pass right through the hole in all cases where the
hole passes through the work, thus saving time by obviating
the necessity of winding the tap back, and furthermore pre-
serving the cutting edges of the tap teeth by avoiding the
abrasion caused by their being rubbed backwards against the
metal of the hole. For special work, where the holes to be
tapped do not pass through the work, and it is therefore
compulsory to wind the tap backwards to take it out of the
Lole, the plain part of the tap may be left larger than the
diameter of the thread, the advantage being that the squares
of several different sizes of taps may be made alike, and
therefore to suit one tap wrench.

Taps for use in holes to be tapped deeply should be made
slightly larger in diameter than those used to tap shallow
ones, because in deep holes the tap is held steady by its depth
in the hole, and because whatever variation there may be, in
the pitch of the threads in the hole and those on the bolt,
is, of course, experienced to an extent greater as the length
of the thread (that is, the number of threads) increases.

It is an excellent plan to finish the threads of a tap by
passing it through a sizing die, that is, a solid die kept for
that special purpose; but very little metal must be left on
the tap for the solid die to take off, or it will soon wear and
get larger. In making such a solid die, let its thickness be
rather more than the diameter of the tap it is intended to cut,
and make allowance for its shrinkage in hardening, for all
holes ehrink in hardening, while taps swell or become larger
from that process; an allowance for this must therefore be
made both in the case of the tap and the die. In the case of
the solid die, it will be tound that not only does the hole be.
come smaller, but the external dimensions ot the entire die
have become larger by reason of the hardening, so that while
the term shrinkage is correct, as applied to the hole, it is
incorrect as applied to the die, the fact being that the metal
of the die (the same as the metal of the tap) has expanded,
extending its dimensions in all directions, and therefore in
the direction of the center of the hole, hence causing a de-
creage in its diameter or bore.

Three flutes are all that are necessary to small taps (that
is, those up to an inch in diameter), which leave the tap
stronger and less liable to wabble, especiallyin holes that
are not round, than if it had four flutes. Taps of a larger
size may have more flutes, but the number should always be
an odd one, so that the tap will do its work steadily.

ADJUSTABLE DIES,

that is, those which take more than one cut to make a full
thread, should never be used in cases where a solid die will
answer the purpose, because adjustable dies take every cut
at a different angle to the center line of the bolt, as explained
by Figs. 31 and 32.

Fig. 31 represents an ordinary screw. It is evident that
the pitch from « to B is the pame as from C to D, the one be-
ing the top, the other the bottom, of the thread. It is also
evident that a piece of cord wound once around the top of
the thread will be longer than one wound once around the

bottom of the thread, and yet, in passing once around the

thread, the latter advanced as much forward as the former,
that is, to the amount of the pitch of the thread. To illus-
trate this fact, let @ b,in Fig. 32, represent the center line of
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the bolt lengthwise, and ¢ & a line at right angles toit: then
let from the point, ¢, to the point, f, represent the circumfe-
rence of the top of the thread, and from ¢ to g, the circum-
ference of the bottom of the thread, the lines, 2 2, repre-
senting their respective pitches; and we have the line, %, as
representing the angle of the top of the thread to thecenter
line, a b, of the bolt, and the line, /, as representing the an-
gle of the bottom of the thread to the center line, @ b, of the
bolt, from which it becomes apparent that the top and the
bottom of the thread are atdifferent angles to the center line
of the bolt.

The tops of the teeth of adjustable dies are themselves at
the greatest angle, while they commence to cut the thread on
the bolt at its largest diameter, where it possesses the least
angle, so that the dies cut a wrongangle at first, and gradu-
ally approach the correct angle as they cut the depth of the
thread.

From what has been already said, it will be perceived that
the angle of thread, cut by the first cuts taken by adjustable
dies, is neither that of the teeth of the dies nor that re-
quired by the bolt, so that the dies cannot cut clean because
the teeth do not fit the grooves they cut, and drag in conse-
quence.

DIES FOR USE IN HAND STOCKS

are cut from hubs of a larger diameter than the size of bolt
the dies are intended to cut; this being done to cause the
dies to cut at the cutting edges of the teeth which are a! or
near the center of each die, so that the threads on each side
of each die act as guides to steady the dies and prevent them
from wabbling as they otherwise would do ; the result of this
is that the angle of the thread in the dies is not the correct
angle for the thread of the bolt, even when the dies are the
closest together, and hence taking the finirhing cuts on the
thread, although the dies are nearer the correct angle when
in that poeition than in any other. A very little practice at
cutting threads with stocks and dies will demonstrate that
the tops of the threads on a bolt, cut by them, are larger
than was the diameter of the bolt before the thread was
commence to be cut, which arises from the pressure, placed
on the sides of the thread of the bolt. by the sides of the
thread on the dies, in consequence of the difference in their
angles; which pressure compresses the sides of the bolt
thread (the metal being softer than that of the dies) and
causes a corresponding increase in its diameter. It is in con-
sequence of the variation of angle in adjustable dies that a
square thread cannot be cut by them, and that they do not
cut a good V thread.

In the case of a eolid die, the teeth or threads are cut by
a hub thecorrect size, and they therefore stand at the proper
angle; furthermore, each diameter in the depth of the teeth
of the die cats the corresponding diameter on the bolt, so
that there is no strain upon the sides of the thread save that
due to the force necessary to cut the metal of the bolt
thread.

Recent Researches on Flame,

M. G. Hirn has been experimenting upon the optical proper-
ties of flame, and theorizing upon the incandescent bodies of
the sun’satmosphere. (Ann. Chim. Phys., XXX, p. 319.) In
considering thesv researches we must remind the reader of
Davy’s theory of the luminosity of flame. It is that, if any solid
substance be ignited to a sufficiently high point,let us say
1,000° Fah. it becomesluminous,while gaseous matter requires
amuchhigher temperature. Butif solid particles be intro-
duced into a gas of a high temperature, they instantly begin
to throw off light in all directions; and a8 the temperatureof
the particles rises’so does the color vary throughall thegrada-
tions of the colors of the spectrum. Thus, commencing with
a redheat, it passes through yellow and what is termed a
white heat, while a very intense heat produces violet rays.
Such is Davy’s theory, which, to a certain extent, is accepted
at the presentday. It has, however, been qualified by the re-
searches of Dr. Frankland, who was first to pointoutthat we
can have highly luminous flames which do not, or would not,
probably, contain solid particles. As examples, let us take

the pretty familiar experiments of the combustion of phos.
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phorus or bisulphide of carbon in oxygen. Most of our read-
ers8 who haveattendeda course of lectures upon chemistry wi 1
remember the dazzling light given off in these experiments.
So rich are the lights obtained in this manner in actinism
that they have been used very successfully in taken instantan-
eous photographs.

The researches of Dr. Frankland may be generalized as fol-
lows: That gaseous substances havea point of incandescence
which depends chiefly upon the density of the gas, and it
follows that gases of low density become luminous much
more readily than those of a high density; also, that gases
which are not luminous at all at our ordinary atmospheric
pressure (let us say hydrogen, for instance), when submitted
to increased pressure become luminous. Thus ajet of hydro-
gen, burning in a vessel in which the pressure was increased,
gave a light, by which a newspaper could be read two
feet from the flame, on producing a pressure of two atmos-
pheres.

Some connection may beobserved, between the theory of
Davyand the experiments of Frankland,from the experiments
of Dr. Andrews, who has latelydemonstrated the continuity
of the liquid and gaseous state; or in other words, that, when
operating upon gases capableof taking the liquid form with
great pressure,a certainstageis at last reached where there is
no perceptible phyeical difference between the liquid and gas-
seous conditions. Dr. Draper, of New York, inexperimenting
upon Davy’s theory, has, however,found that, if, on heating
astripof platinum toa temperature of 1,280° by the voltaic
current, a red heat wasobtained which extended up to the line
F (yellow)in the solar spectrum, at 1,325° the spectrum was
proionged into the bluish green; at 1,440°, beyond the line
(t; and at 2,190° a pure and intense spectrum, reaching as
far as H in the violet, was obtained. These high tempera-
tures were measured by the expansion of platinum wire it.
self.

Now, itis extremely easy ‘‘ in the mind’s eye” to conceive
the intense actinic power of the rays emanating from the in-
candescent vapors of the sun, whose beams are the storehouse
of actinic power which actuates, we may safely say, this world
of ours. Wemay extend these theories on luminosity to the sun
itself without a great stretch of imagination; for it would
seem to bemerely one gigantic maes of incandescent elements,
similarin every respect to those we meet with in our earthly
experience. But here the temperatures which we would con-
sider intense are only to be compared to the color spaces
observed upon the face of the sun; the red and white
heats of our forges would appearblack bycontrast to the
intenselyignited mass beyond if placed upon the face of the
sun. What were some few years since thought to be breaks
inthe photosphere of the sun are now known to be incandes-
cent cloudsof vaporofalower temperature than the brilliant
background. There is hardly a gaseous element, even at a
low pressure, which is not capable of becoming intensely
luminous; in fact, we can conceive no limit to the phenome-
non.

M. Hirnacceptathe theory of Davy, and believes that the
greater part of the luminosity of flame is due to solid particles
being formed or precipitated into the incandescent flame. If
there were opaque solid particles in flame, light would be re-
flected and would become polarized. Arago, years ago, ob-
served that light from a flame is not polarized,and M. Hirn has
confirmed these observations. Therefore, the latter named
experimenter comes to the conclusionthat the solid particles,
as they became incandescent, become perfectly transparent:
andtherathercuriousobservation that a flat flame, such as we
meet with in a fishtail gas burner, radiates light quickly in all
directions, although 8o irregular in shape, is thus explained.
Thereal shadowsproduced by particles of carbon, says M.
Hirn, which have escaped combustion, orthe fumes of burn
ing phosphorus, when corrpared with the striatedand feebly
colored shadows given by flames of very considerable solidi-
ty, show that the precipitated particles do not affect the
transparency of flame, and, consequently that, when they be-
come incandescent,they become at the same time diaphanous
(transparent).

A slight contradiction is noticed in connection with the mag-
nesium light, which projects a real, and not simply a striated,
shadow. Were this radical change in the optical proper-
ties of the solid particles not to take place—that is 1o say,
the change from opacity to tranaparency—it is obvious that
not only would such particles hinder the transparency of
flame, but they would onlyilluminate from a very thin enve-
lope.

It is easy to perceive the importance which these facts ac-
quire when the temperature of an incandescent body, such
ag the sun, isstudied. If the particles were opaque, they
would serve as screens, one for another, of all those situated
in a straight line. Only the nearest to us would send out
light; and these, besides being under less pressure, would be
really less luminous.

It must also be recollected that other investigations than
those referred to above tend to show that the upper layersof
the sun’s atmosphere are the coolest, and consist of hydrogen,
sodium, and magnesium; that we have layers of iron and
calcium at a higher temperature; and again, layers of nickel,
eobalt,copper, and zinca ta higher temperature still. M. Hirn’s
observation about magnesium is curious, and hardly seems
to agree with the observation of Mr. Lockyer in the examina-
tion of one of- the bright stripes called ‘‘faculz.” In this
bright surface upon the sun’s disk, Mr. Lockyer observed a
cloud which his spectroscope determined to consist of magnes-
ium vapor. We, however, see at once how the different lay-
ers of vaporspass rays throughtheirdiaphanous or transpar-
parent brethren, and thus we get the full effect of the incan-
descence of those metsls which are so rich in chemical force,
—British Jowrnal of Photography.
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