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My invention relates to improvements in &
safety device for machine tools and more par-
ticularly to the use of a photo-electric tube put
under the confrol of the cutting tool for con-
trolling the operating motor, and has for its ob-
ject to provide a photoelectrically controlled
safety device for machine tools which is slmple
in construction and positive in operation for stop-
ping the feed of a work at once when there oc-
curs an accident to cause objectlons to the oper-
atlon of the machine tool owing to some failure
such as break down of the cutting tool and the
1lke causes.

In machine tools such as milllng machlne an
article to be machined, that is & work is fed to the
cutting tool while the latter is rotating and if
some teeth of the cutting tool are broken the
revolving tool should be stopped at once. Here-
tofore for this purpose a frictlon clutch or slip-
ping belt has been used in some driving part of
the machine tool in order to protect the cutting
tool by allowlng the driving mechanism to slip.
But If in such a case the work 1s fed to the cut-
ting tool either the work or the cutting tool might
be damaged, In order to avold such danger the
work should necessarily be stopped as soon as the
cutting tool 1s stopped.

This Inventlon is to satisfy the above require-
ments by means of photo-electric current using
alternating current amplifiers, fliters, rectiflers
and relays to control the work feeding motaor.

In the drawing, Fig. 1 I5 a diagrammatic ele-
vation of a plano-miller to which is applied my
invention; Fig. 2 is a diagrammatic view show-
ing an arrangement of my Invention and Figs. 3
and 4 are characteristic curves of the current
taken for the explanation of operation of my in-
vention.

Referring to the eccompanying drawings, |
represents & cutting tool such as a milling cutter
and 2 is an article to be worked or machined. 3
is & working table which is moved to-and-fro
by means of a half nut 4 secured thereto and a
screw shaft § which latter is driven by a work
feeding motor 8 through gear wheels Tand 6. 3
represents an electrlc motor for driving the cut-
ting tool | through the gear wheels 10, friction
clutch 11 and a train of gear wheels 12 and (8.
The friction clutch 11 is designed to slip auto-
matically when the resistance of the cutting tool
| increases over a predetermined value so that
the tool may be safely protected, but it 1s very
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dangerous if the work 2 is not stopped Imme-
diately In such a case.

In saccordance with this invention, a Ilght
source 14 is arranged in a certain relative position
to the cutiing tool | itselt to project the light
beam through a lens 15 and the clearance space
between teeth of the cutter | upon a photo-elec-
tric tube 16 as shown in Fig. 2. 'The photo-elec-
tric tube is connected to the amplifying unit 1T
consisting of an alternating current amplifler
which is excited from an exciting sottree through
the lines 18, & filter and a rectifier. The output
terminals of the amplifying unit 17 is connected
to a relay 19, the contact 20 of which controls
the circuit of an electro magnetic device 2f oper-
atlng the main switch of the work feeding motor
8. In this case the teeth of the cutting tool them-
selves are taken advantage of a light Interrupter
for passing or interrupting the light beam pro-
lected from the light source. As a modified em-
hodiment of my Invention, instead of using the
cutting too] itself as g lght interrupter g slotted
disc may be arranged to rotate at a speed pro-
portional to that of the cutting tool and to pass
and interrupt the light beam projected to the
photo-electric tube continuously.

In the above described device of this invention,
the photo-electric tube 16 generates pulsating
current as shown by the curve A of Fig. 3 during
the normal revolution of the cutting tool, so that
the substantial amount of alternating current is
amplified, filtered, and rectified in the amplify-
Ing unit {7 and the rectified current is supplied
to the relay 1§ to hold the power switch of the
motor 8 to the closed condition, If some teeth of
the cutting tool | are broken causing a greater
resistance to allow the clutch 11 to slip the cut-
ting tool I is stopped or driven at & slow speed.
Then the voltage induced in the photo-electric
tube 16 will become a pulsating voltage of very
low frequencies as shown by the wave form of the
curve B of Fig. 4 so that the current may be
impeded by means of fllter in the amplifying unit
IT1. Accordingly the relay 19 is practically de-
energized and interrupts the current supplled to
the motor 8 and the sliding table carrying the
work 15 stopped.

Thus the present invention has characteristics
of safely protecting the machine tool by positively
stopping the feed of work to the cutting tool when
the latter is stopped or is under abnormal oper-
ative conditions.
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