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This Invention relates to a method for messur-
ing the roughness of a work surface, which is
capable of indicating the degrees of the roughness
in a morec simple and precise way than any of
the earlier methods used for shop practice. The
gist of this invention lies in that, when the In-
tensity of the angular distributfon of lfght re-
flected from a metallic surface is measured, it
makes an accurate estimate of the degrees of the
surface roughness, by mcasuring a certain range
of variations of the intensity of the reflected light
to be tridicated on the section of the characteristic
curve of the intensity of the reflected light that
represents exclusively the degrees of the rough-
ness of the work surface.

In the accompanying figures, in which two pre-
ferred embodiments of the claimed subject are
illustrated:

Fig. 1 and Fig. 2 show rough elevation sketches
of the whole apparatus of the two embodiments
of this invention.

Flg. 3 Is a vertical section of the apparatus
shown in Fig. 1 cut by line Y—Y.

Fig. 4 Is an enlarged view of the part of the
eraduated plate shown in Fig. 2,

Fig. 5 15 a plane vlew of the part shown in
Fig. 4.

Plg. 6 shows a characteristic curve of the
logarithmic variations of the intensity of reflected
llight as measured by the electric current.

To measure the roughness of a metalllc sur-
face 18 s matter of the utmost importance in
discriminating the quality of the finished surface
of & work In shop practice. Heretofore, photo-
micrography, s method of tracing the surface
with a needle, and etc. have been applied to this
purpose. ‘These methods, however, are practised
by means of apparatuses so complex in handling
that it was not easy to calculate the degrees of
roughness of surface in a simple way, and thus
to compare one with others, and to examine them
mathematically.

Taking this peint into consideration, I have
devised a method which, with the applica-
tion of a method of measuring the intensity
of light reflected from the work surface, enables
to directly indicate on a gauge the result of
measurement as figures representing the.degrees
of the surface roughness. It is therefore highly
effective for examining and discriminating the
quality of the finished surface without difficulty
at all machine shops.

Now, the novel device of this Invention is as
follows:

In Figs. 1 and 3,
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{ is a projector which projects parallel rays
of light for the surface of the work to be tested.

2 is a lght-recetving cylinder with a photo-
cell which receives only paraliel rays of light re-
flected from the work surface, and is installed at
a rectangular position with I.

3 I1s an operating lever. By handling this. a set
of { and 2 is revolved so as the rays of light may
be projected for the work surface A from vari-
ous directions.

These 1, 2, and 3 form an apparatus B which
measures the intensity of reflected light from
the surface to be tested.

On the other hand, this emboiment of the
claimed subject has a miMammeter C, with an
alarm bell which is devised to start In ringing
when the compasg needle of the milHtammeter
shows a change of a certain range in the strength
of the electric current (for instance, a change he-
tween 3.68mA and 16ma).

Now, the position of the measurlng apparatus
B that holds an angle of 3 degrees with the work
surface A, is here regarded as the starting posi-
tion. (The position in which the work surfacs A
holds 45 degrees with the rays of projected light,
Is regarded as zero.) In this starting position,
the regulator D is regulated so as the compass
needle of the milllammeter C points to the gradu-
ation of 10mA., The measuring apparatus B is
then rotated by the operating lever 3, until the
milllammeter C registers 3.68mA, which is at once
known by the ringing of the alarm bell, as it s
devised as to start in ringing when the strength
of ‘the electric current changed from 10mA to
3.68mA by a change of the Intensity of reflected
light from the surface to be tested. The rotation
of the apparatus B is then stopped, and the
angular degrees of rotation of B 13 that which
indicates the degrees of the roughness of the
surface.

In the above-mentioned appliance, the projec-
tor | of the measuring apparatus B comprises:
a source of llight 10, a convex Iens I1, and a slit
{2, so that the light started from 18 proceeds
through 11 and 12 Ih parallel rays to the sur-
face of the work to be tested.

The rays go into a lght-receiving cylinder 2
through another convex lens {2 and a slit 14,
thus only the parallel rays belng received by a
photo-cell 15,

The projector | 1s connected with the Light-re-
celving cylinder 2 by a circular-are slide-lever |6
50 a8 their optlcal axes Intersect at right angles.
The slide-lever {6 moves round unrestrictedly on
the supporting part 4° of the supporting frame
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4 which has, at the Intersection of the optical
axes of the measuring apparatus B, a window
1T for attaching the surface of the specimen to
be tested.

In Figs. 2, 4, and 5, 6 13 a slide-indicator which
moves along the graduated curved plate b at-
tached to the supporting frame # of the appara-
tus B shown In Fig. 1. 1 is an acting-peg which
rotates with the revolving body of B, and acts
upon the slide-lndicator 6. Around this peg Is
colled a coll of wire 8 through which runs an
electric current for measuring the roughness of
the work surface t0 be tested. The peg has also
a spring 8 at its end. And when the electric cur-~
rent Is above 3.68mA, the peg is pushed out on
the graduated plate, and thus it acts upon the
indicator 6; but, when the electric current be-
comes 3.68mA, the force of the spring makes
the peg separate from the graduated plate, and,
thereby from the indicator 6, thus leaving the
indlcator where it 13.

Therefore, if we design the measuring appara-
tus so as to start from the position that holds 3
degrees with the surface of the work to be tested,
and rotate it, sending an electric current of
' 10mA at this position to measure the surface
roughness, then the indicated degrees of the in-
dicator 8 that remalned on the graduated plate
is that which indicates the roughness of the
surface of the work. Thus the roughness of the
work surface s measured in quite a simple way,
and that, without any difficuities.

What Is called the degrees of the surface
roughness here in this Invention, means 1/8
which 1s the reciprocal of g in the following ex-
pression to be shown as a characteristic expres-
slon of the electiric current as measured by the
above-mentioned apparatus B that measures the
intensity of the reflected light,

I=he—" 4-Iie— 1)

Here, Iie—* shows the guality of the ground
layer of the surface of the work; Ize—*?¢, the de-
grees of surface flaws; and &, angles of rotation
of the measuring apparatus B,

The reason why this invention has defined the
foregoing 1/8 as the measurement of the degrees
of the surface roughness, and why it has adopted
the aforementioned contrivance as a method of
measuring the roughness of the surface s as
follows:

The characteristic curve of the intensity of
the reflected light i3, a3 shown in the expression
1, one in which two curves, Iie=" sand Ize—*’,
are put together. Of these, I.e—*?* that shows
the guality of the ground of the work is not a
matter of greatest importance from an industrial
point of view, but I:e—* that shows the degrees
of the surface flaws is such that it should be
regarded as of the utmost importance in practi-
cal surface finishing, To measure g which
shows the characteristic of the flaws, therefore, is
indeed a matter of the utmost importance in
shop practice.

I have therefore defined 1/8, the reciprocal of
this 4, as the degrees of the surface roughness,
and contrived a unigque method for measuring
this 1/8 in quite a simple way, which greatly
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facilitates the comparison of the quality of the
surface between any two finlshed surfaces,

Now, while, in the case of the ordinary finished
surfaces, the characteristic curve which repre-
sents the intensity of the reflected light 1s seen
to curve, when indicated by logarithm, in the
neighborhood of zero, it is Indicated by a llnear
charge from somewhere 2 or 3 degrees onwards.
And this Hnear part is that which corresponds
to what 1s indicated by Ine—*?. (See the accom-
panying Fig. 6; Iin which I(=le—* {-Jse—#*)
shows the measured values of the work surfaces
indicated by the milllammeter C, and the lateral
axls ¢ represents the angles of measurement rela~
tive- to the work surfaces. The curves M and
N show the measured values of such surfaces
M’ and N’ as shown under the respective curves.
A long tralled line which indicates only Ize—f?
part, as shown in the curve M shows the work
surface has deep flaws.)

It 1s therefore possible to determine g by meas-
uring this linear part indicated by logarithm.,

For instance, the difference in measured values
of two points on the foregoing line will be shown
1Y

log Ta—log Is=—p{(84—88) log e

Hence,

1. log e
8 (65 BA)log I,—log Is
If, therefore, Ia and Is are taken such that
Iq
I_B =e

(for example, fa=10mA, and Iz=3.68mA4), then
we have

log ¢ =1
log Iq—log Ts

Hence,
1
—=fg—@
ﬁ B A

(This result may also be derived by a method
other than the above-described one.)

From this, It will be seen that 1/8 will be rep-
resented by angular units. Thus, in the above-
mentjoned example of a preferred embodiment
of the clalmeq subject, I have fixed #a, the base-
angle of measurement, at 3 degrees; the range
of change on the measuring apparatus C, at
between 3.68mA and 10 mA; thus enabling to
read on the gauge the degrees of roughness of
any finished surfaces by measuring ¢s5—84, the
angle of rotation of the apparatus B between
these two ends.

And this 1/g which is indicated 1n this inven-
tion as the degrees of roughness of surface, has
proved quite sultable in shop practice as & means
of measuring the roughness of a work surface.

The measurement of this 1/8 will be possible,
too, as Is suggested in the above-mentioned state-
ment, by confining 65—#a, that is, the angular
change of rotation of the measuring apparatus,
to a certaln definite dimension, whereby reading
on the gauge the change of the logarithmic values
of the electric current, log T4— log I5.
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