PUBLISHED H. TUTIYA . Serial No.
ARRANGEMENTS FOR ELECTRICALLY CONTROLLING
MAY 4, 1543, OPERATION OF MACHINE TOOLS 369,503
Flled Dec. 10, 1540
BY A. P. C. 3 Sheets—Sheet 1

=

=Y
“1
N
[\ h N
| 9
s
q
‘e
R
& -8
i
"Q\ ..%
N R :
. N
& ©
e
IN 1 o ‘ﬁ
R, 3 =
] o)
e 33

&
a2

INVENTOR.
( Tt Eryw

BY: _
¥ 7 TTORNEI’j



PUBLISHED
MAY 4, 19453,

H. TUTIYA
ARRANGEMENTS FOR ELECTRICALLY CONTROLLING
OPERATION OF MACHINE TOOLS

Flled Dec. 10, 1940

BY A. P. €.

©
9

Serial No.
369,503

3 Sheets-Shest 2

W

3
N l‘w L
Te e
y
n| - I%
L oA
N .
S Rl
N % £
R de 3

-

B55 9

[

INVENTOR.

A Tutey?

8y :
. ’ ;ATTORNEY.si



PUBLISHED H. TUTIYA Serial No.
ARRANGEMENTS FOR ELECTRICALLY CONTROLLING
MAY 4, 1943, OPERATION OF MACHINE T00LS 369,503
Filed Dec. 10, 1940
BY A. P. C. Z Sheets-Sheet 3

———-'ln
INVENTOR.

BY

<
3 A gl



Published May 4, 1943

Serial No. 369,503

ALIEN PROPERTY CUSTODIAN
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TROLLING OPERATION OF MACHINE
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Hidezo Tutiya, Tokyo-si, Japan; vested in the
Alien Property Custodian

Application filed Deccmber 10, 1340

This Invention relates to an arrangement for
electrically controlling operation of machine tools
and has for its object to automatically control
the operation of machine tool so as to work up
a work or material to a predetermined measure
and shape,

The accompanying drawings illustrate the in-
vention, as applied to an engine lathe when turn-
ing a work or material by way of example, in
which:

Fig. 1 shows a plan view;

Fig. 2 shows a perspective view of Fig. 1 with
the lathe partly broken away; and

Fig. 3 shows a dlagrammatic view of switching
means with associated parts.

Referring to Figs. 1 and 2, the bed of the lathe
is Indicated at I, the carrlage at 2, the cross slide
at 3 and the too]l post at 4. The cross slide 3
is arranged to be moved with the tool post 4 by
an electric motor § which Is drivable in elther
direction and supported on the carriage 2 or as-
sociated part by any suitable means, such as
brackets, through the cross feed shaft 6, a worm
wheel T secured on one end of the cross feed shaft
6 and a worm shaft B adapted to engage with
the worm wheel T and to be connected and dls-
connected with the shaft 9 of the motor 5 through
means of a clutch device 10. The tool post 4
Is arranged to be transversely moved by an elec-

tric motor 11 which s drivable in elther direction -

and supported on the cross slide 3 or associated
part by any suitable means, such as brackets,
through the feed shaft 12, a worm wheel I3 se-
cured on one end of the feed shaft 12 and a worm
shaft 14 adapted to engage with the worm wheel
13 and to be connected and disconnected with the
shaft 16 of the motor ?1 through means of a
cluteh device 16.

A number of contact maker sets, each consist-
ing of a stationary contact element and a mov-
able contact element, is provided for controiling
the circuits of the motors § and 11 to control the
movement of the cross sllde 3 and the tool post 4,
as will be described later, and the stationary con-
tact elements and the movable contact elements
of the contact maker sets are indlcated at (30
and 140, i33 and (43, 137 and 147, 138 and 148,
131 and 41, 132 and (42, 136 and 146 and 139
and 149 respectively. The statlionary contact ele-
ments 130, 133, 137 and 138 are mounted on the
cross slide 3 or associated part, insulated there-
from through suitable means, such as suitable
brackets, while the co-operative movable contact
elements 140, 143, 147 and 148 are conductivity
mounted on the tool post 4, or associated part
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through sultable means, such as suitable brackets,
as shown. The stationary contact elements 131,
132, 136 and 139 are mounted on the carrlage 2
or assoclated part insulated therefrom, through
sultable means, such as suitable brackets, while
the co-operative movable contact elements 141,
142, 146 and 149 are conductlvity mounted on the
cross slide 3 or associated part through suitable
means, such as suitable brackets. The stationary
contact members (30 and 133 are shown as
mounted yieldingly through means of springs as
seen in the drawings. One contact element of
each of the other contact maker sets may be sim-
ilarly mounted, if desired. The contact elements
137, 140, 143, 138, 141, 146, 139 and 132 are ad-
justably mounted and connected to the positive
slde of a current source (not shown) by conduc-
tors through switching means enclosed In g cas-
ing 7 set near by the lathe, while the body of
the lathe Is connected direct to the negative side
of the current source by & conductor for the pur-
pose as will be described later.

It must be noted that the contact maker sets
must be arranged and adjusted in accordance
with the measure and shape to which a work or
material is t0 be turned, as will be seen later.

The switching means are diagrammatically
shown in Fig. 3 with assoclated eircuits and ap-
pliances. There are provided 8 gwitching discs
18, 19, 20, 21, 22, 23, 24 and 25 of an Insulating
material, each with Il contaet pieces, some of
which are given reference numerals 160°, 160, (61,
162, 163, 164, 165, (66, 16T, 168, 169, 1T9, 170,
180, 183, 187, ig8, 190, 183, 197, {98, 202, 204,
206, 208, 211, 212, 214, 215, 216, 219, 229 and
230’ in the drawings.

A shaft 26 rotatably extends through the cen-
ter of the switching discs, and carrieg a ratchet
wheel 27 with the same nhumber of teeth as the
number of the contact pleces, that is, Il teeth
in this case, co-operating with a paw! 28, se-
curely mounted on one end, and contactors 29,
39, 34, 32, 33, 34, 35 and 38 securely mounted
thereon in position opposite the front face of the
switching discs 18, 19, 20, 21, 22, 23, 24 and 25
respectively to co-operate with the contact pieces
on each disc.

The pawl 28 Is arranged to be driven by means
of an eleciromagnet device 37, coil of which is
conneceted to the positive side of the current
source at the one end, the other end belng c¢on-
nected to the contactor 29 of the switching dise
18 by a conductor.

With the switching disc 18, the contact piece
160’ is arranged so as may be earthed to the
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body of the lathe or connected to the negatlve
side of the current source by a conductor through
means of a Key 38, the body of the lathe being
connected to the negative side of the source by
a conductor as hereinbefore stated. The contact
pieces 180 to 169 are arranged so as may be
earthed to the hody of the lathe or connected
to the negative side of the current source by
conductors through means of the contact maker
sets 130 and 140, 131 and 141, 132 and 142, {38
and 43, 136 and (48, 137 and 141, 138 and 148,
and 139 and 148 respectively.

With the switching disc 8, the contactor 38
{s connected to the positlve side of the source
by a conductor. The contact pleces 179 and 10
are respectively connected by a conductor to
one end of the colls of electromagnetic devices
39 and 40 for operating respective core 39’ and
40’ secured to elther end of a belt shifter 41
for controling the operation of the main spin-
dle 42 of the lathe (Fig. 1). The other ends
of the colls are arranged so as may alternately
be earthed to the body of the lathe or connected
to the negatlve side of the source by conductors
through means of contacts 43 and 44 and a con-
tactor 4% co-operating the contacts, one end of
the contactor being pivotally connected at 46
so as may bring the other end into engagement
with the contact 43 or 44 when the shifter is op-
erated. The contactor 30 Is connected to the
positive side of the source by a conductor, the
negative slde being connected to the body of the
lathe by a conductor.

With the switching discs 20 and 2i, the con-

nectlons of the contact pieces 180, 163, 107, 188, :

190, 183, 197 and I88 are such that shown iIn
Fig. 3, in which 11 represents the motor with an
armature colil 41 and field coils 46 and 49 for mov-
ing the tool post 4 as stated hereinbefore, 16
the cluich device for connecting and discon-
necting the worm shaft 14 with the shaft 15§ of
the motor 11, 61 an electromagnetic device for
actuating an armature 82, whereby the clutch
device may be actuated, 50 an electromaghet
device for actuating an armature 50’ to discon-
nect the circult of the electromagnet device GBI,
and the contactor 31 and the armature 50’ are
earthed to the body of the lathe or connected to
the negative side of the source by conductors,
one end of the fleld coil 48 and the coll of the
electromagnet device 01 is connected to the posi-
tive side of the source, and the contactor 31 is
connected to one end of the fleld coll 49,

With the switching discs 22 and 23, the con-

nectlons of the contact pleces 201, 202, 204, 200, :

209, 214, 212, 214, 216, 216 and 219 are such
that shown In Fig. 3, in which 5 represents the
motor having an armature coil 51 and fleld colls
62 and 53 for moving the c¢ross slide 3 as stated
hereinbefore, 10 the clutch device for connect-
ing and disconnecting the worm shaft 8 with the
shaft 9 of the motor 5, 54 an electromagnet de-
vice for actuating an armature 5%, whereby the
clutch device may be actuated, 56 an electromag-
net device for actuating an armature 57 to dis-
connect the circuit of the electromagnet device
54, and the contactor 34 and the armature 67
are earthed to the body of the lathe or connected
to the negative side of the source, one end of
the fleld coll 62 and the core of the electromag-
net device §# is connected to the positive side of
the source, and the contactor 33 is connected
to one end of the field coll 53.

With the swltching disc 24, the contactor 35
is connected to the positive side of the source by
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& conductor, and the contact piece 229 is con-
nected to the actuating coil 58’ of an operameter
68, the other end heing earthed to the body of
the lathe or connected to the negative side of
the source by a conductor.

With the switching disc 25, the contactor 36
is connected to the positive slde of the source
by a conductor, and the contact plece 230’ is
earthed to the body of the lathe or connected
to the negative side of the source by a conductor
through & pllot lamp 59 inserted therein.

In Fig. 3, parts are shown as being in inopera-
tive position, and In operation, a work or ma-
terlal, such a cylindrical body to be turned is
attached to the msain spindle 42 of the lathe,
and then the starting key 38 is pushed & short
time, whereby the eircuit for energizing the mag-
net 37T extends from the positive side of the
source, the coil of the magnet 37, the contactor
29, contact plece (60’, the key 38 to ground onh
the body of the lathe or negative side of the
source. The magnet 8T operates the armature
37’, whereby the pawl 28 is actuated to step the
ratchet wheel 21 secured on the shaft 26 one
tooth. The contactors 28 to 36 are thereupon
moved from the first contact pleces on which
the contactors are standing In Fig. 3 to corre-
sponding second contact pieces, such &s (60, (70,
180, 190, and the other idle contact pleces In
clockwise direction.

‘The circuit for energizing the magnet 40 ex-
tends thereupon from the positive slde of the
source, the contactor 30 on the disc 19, contact
plece 119, the coll of the magnet 40, contact
43, contactor 45 to ground on the body of the
lathe or the negative side of the source. The
magnet 40 operafes the core 40’ to move the
belt shiffer 41 to the right in Fig. 3, whereby
the main spindle 42 of the lathe is set In mo-
tlon, and at the same time the contactor 45 is
swung from the contact 48 into engagement with
the contact 44 to deenergize the magnet 40 ready
for the case of stoppbing the motilon of the main

) spindle of the lathe.
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At the same time, the circuit for energizing the
fleld colls 48, 40 and the armature coll 47 of the
motor I{ in series extends from the postilve side
of the source, the colls 48 and 49, the contactor
31 and contact plece 180 on the disc 20, the ar-
mature coll 47, contact plece 190 and contactor
32 on the disc 21 to ground on the body of the
lathe or the negative side of the source, whereby
the motor (1 1s driven In normal direction. At
the same time, the circult for energizing the mag-
net 50 extends from the contact plece 190 on
the disc 20, the coll of the magnet 50 to ground
on the body of the lathe or the negative side of
the source. Upon energization of the magnet §0,
at the armature 50 the circuit for energizing the
magnet 91 extending from the positive side of
the source, the cofl of the magnet 61, the arma-
ture 50’ to ground on the body of the lathe or
the negative side of the source Is interrupted to
release the armature §2. Thereupon, the clutch
device 18 Is coupled by means of a compression
spring 18’ to connect the worm shaft I8 to the
motor shaft I8, The tool post 4 iz thereupon
trangversely fed by the motor || through means
of the worm shaft 14, worm wheel 13, and feed
shaft 13. When the tool post 4 15 moved to the
cutting position of the one end of the work or
material to he turned, the contact element 140
engages with assoclated contact element 130 of
the contact maker set, and the energizing circuit
of the magnet 37 extends from the positive side
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of the source, the coil of the magnet 37, contactor
18 and contact piece 160, contact maker set 180,
140 to ground on the body of the lathe or the
negative side of the source, Magnet 37 operates

to step the raichet wheel 27 one tooth and to ..

rotate the shaft 26 to bring the contactors 20 to
36 into engagement with corresponding the third
contact pieces, that i1s, the contactors 20, 83 and
34 into engagement with corresponding contact
pleces 181, 201 and 211 and the other contactors
into engegement with corresponding idle contact
pleces. The eclreuit of the motor {1 is thereupon
interrupted, and the motor stops, and at the
same time the magnet b8 deenergizes to close the
circuit for energizing the magnet 81 at the arma-
ture 48, The magnet 81 operates thereupon to
uncouple the clutch device 18 against the spring
18’ by means of the armature 49. The traverse
feed of the tool post & thereupon discontinues.
At the same time, the eireult for energizing the
fleld coils 52, 58 and the armature coll 51 in serles
extends from the positive side of the source, fleld
colls 52 and 53, contactor 33 and contact plece
281 on disc 22, ermature coil 51, contact plece
211 and contactor 34 on disc 23 to ground on the
body of the lathe or the negative side of the
source, and the motor 5§ thereupon is driven in
normal direction. At the same time, the circuit
for energizing magnet 58 extends from contact
piece 281 on disc 22, the coil of magnet 58 to
ground on the body of the lathe or the negative
slde of the source. TUpon energization of mag-
net 66, at armature 8T the circult for energlzing
magnet 54 extending from the positive side of
the souree, the coll of magnet 54, armature 57
to ground on the body of the lathe or the nega-
tive side of the source is Interrupted to release
armature 58. The clutch device (8 thereupon is
coupled by means of compression spring (0° to

connect the worm shaft 14 to the motor shaft .

18, The cress slide 3 1s thereupon cross fed with
the tool post 4 by the motor 5 through means
of the worm shaft 8, the worm wheel T and feed
shaft 6, whereby the end of the work or material
is cut. At the end of the cutting, contact ele-
ment 141 will engage with associated contact ele-
ment 131, and the circuit for energlzing magnet
31 extends from the positive side of the source,
the coil of magnet 3T, contactor 29 and contact

plece 181 on disc 2%, contact maker set 131 and ;

i41 to ground on the body of the lathe or the
negative side of the source. Magnhet 3T operates
and the ratchet wheel 2T is stepped one tooth to
rotate the shaft 26 to bring contactors 29—36
into engagement with corresponding fourth con-
tact pieces, that Is, contactors 29, 38 and 34 into
engagement with corresponding contact pieces
162, 202 and 212 and the other contactosrs into
engagement with corresponding idle contact
pieces. ‘The circuit of the motor 5§ extends there-
upon from the positive side of the source, field
coils 52 and 53, contactor 33 and contact piece
202 on disc 22, armature coil 51, contact piece
212 and contactor 34 on disc 23 to ground on the
body of the lathe or the negative side of the
source, and the motor 5 thereupon is driven in
reverse direction due to reversal of the current
flowing through armature coil 61 of the motor
5. At the same time, the circult for energizing
magnet 56 extends from contact plece 202 on disc
22, armature coil 5§, the coil of magnet 58 to
the ground on the body of the lathe or the nega-
tlve side of the source. Upon energization, mag-
net 56 at armature 57 interrupts the elrcult for
energizing magnet 54 to release armature 55.
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The cluteh device 10 thereupon coupled by means
of compression gpring (8’ to connect the worm
shaft 14 to the motor shaft 15.

The cross slide 3 is thereupon cross fed back
with the tool post 4, and when contact element
142 engages with associated contact element 132
the circuilt for energizing magnet 37 extends from
the positive side of the source, the coll of mag-
net 37, contactor 29 and contact plece 162 on
disc 28, confact maker set 132 and 142 to ground
on the body of the lathe or the negative slde of
the source. Magnet 3T operates and the ratchet
wheel 27 i5 stepped one tooth to rotate the shaft
28 to bring contactors 29—36 Into engagement
with corresponding fifth contact pleces, that is,
contactors 29, 81 and 32 into engagement with
corresponding contact pieces 183, 188 and 193
and the other contactors into engagement with
corresponding idle contact pieces. The circult of
the motor § is thereupon interrupted and the
clutch device 10 is uncoupled, so that the cross
feed back of the cross slide 3 discontlnues. At
the same time, the eirecult of the motor {1 for
driving In normal directlon extends as hereinbe-
fore traced, excepting contact pleces 180 and 190
belng replaced with contact plece 183 and 193
respectively, and at the same time the clreuit for
energizing the magnet B0 extends from contact
piece 193 on disc 20, the coll of magnet 50 to
ground on the body of the lathe or the negative
side of the source.

The motor 11 is thereupon driven In normal di~
rection and the clutch device (8 is coupled, so
that the tool post 4 is transversely fed.

When the tool post 4 is transversely fed to a
predetermined position of the work or materiai
to be worked, contact element 143 will engage
with assoclated contact element 133, Similarly
to the above stated manner, the circuit of mag-
net 37 is closed, and the magnet operates to step
the ratchet wheel 2T one tooth, whereby the shaft
26 Is rotated to bring contactors 29 to 36 into
engagement with corresponding sixth contact
pieces, that Is, contactors 26, 83 and 34 Into en-
gagement with contact pleces 184, 208 and 214
respectively and the other contactors into engage-
ment with cerresponding idle contact pieces.

Obvlously, the circult of the motor It is there-
upon Interrupted, the clutch device (8 uncoupled,
and the traverse feed of the tool post 4 discon-
tinued, while the circult of the motor 5 is closed
to drive the motor in normal direction, and elutch
(0 coupled, whereby the cross slide 3 and hence
the tool post 4 are cross fed to cut the end of
the work or material to he worked.

At the end of cutting of the work or material
to predetermined size, contact element (41 will
engage with assoclated contact element 131, and
obviously the circuit of magnet 37 thereupon is
closed, and the magnet operates to step the ratch-
et wheel 27 one tooth, whereby the shaft 26 is
rotated to bring contactors 29 to 36 Into engage-
ment with corresponding seventh contact pleces,
that is, contactors 29, 33 and 34 into engagement
with contact pleces 168, 205 and 215 respectively
and the other contactors into engagement with
corresponding idle contact pleces.

Obviously the circult of the motor 5§ Is closed
to rotate the motor In reverse direction, and
the cross slide 3 is thereupon cross fed back with
the tool post 4 until contact element 142 engages
with assoclated contact element 132. Obvlously
the circult of magnet 37 Is thereupon closed to
step the ratehet wheel 27 one tooth, whereby the
shaft 26 is rotated to bring contactors 28 to 36
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into engagement with corresponding eighth con-
tact pieces, that Is, contactors 28, 33 and 34 into
engagement with contact pleces 168, 206 and 214
respectively and the other contactors into en-
gagement with corresponding idle contact pleces.

Obviously the circult of the motor b 1s closed
to rotate the motor in normal direction, and the
cross slide 3 is cross fed with the tool post # until
the tool post is in predetermined position oppo-
site the work or material to be worked, and then
contact element 146 engages with assoclated con-
tact element 136, whereby the circuit of magnet
37T is closed and the ratchet wheel 2T is stepped
one tooth to rotate the shaft 26 to belng con-
tactors 28 to 38 into engagement with corre-
sponding ninth contact pleces, that s, contactors
28, 34 and 32 into engagement with contact
pieces 161, 197 and 197 respectively and the other
contactors into engagement with corresponding
idle contact pieces.

Obviously, the circuit of the motor 5 is In-
terrupted and the clutch device 10 is uncoupled
to discontinue the cross feed of the cross slide 3
and hence the tool post 4, while the circult of
the motor Il is closed to rotate the motor in
normal direction and the clutch 16 is coupled
to transversely feed the tool post 4, until the
work or material to be worked is turned to pre-
determined diameter. Then contact element 147
engages with associated contact element 131, and
obviously the circult of magnet 37 is closed to
step the ratchet wheel 2T one tooth to rotate
the shaft 26 to belng contactors 29 to 36 Into
ehgagement with corresponding tenth contact
pieces, that is, contactors 28, 31 and 32 into
engagement with contact pieces 169, {69 and 198
respectively and the other contactors into en-
engagement with contact pieces 168, 186 and 168
The circult of the motor Il s obviously closed
to rotate the motor In reverse direction, whereby
the tool post 4 {s transversely fed back until
contact element 148 engages with associated con-
tact element 138. Then the circult of magnet 37
is obviously closed to step the ratchet wheel 21
one tooth to rotate the shaft 28 to bring con-
tactors 29 to 36 Into engagement with corre-
sponding eleventh contact pieces, that is, con-
tactors 29, 80, 33, 34 and 36 into engagement with
contact pieces 189, 179, 209, 219 and 229 re-
spectively and the other contactors into engage-
ment with corresponding idle contact pieces.

Obviously, the circuit of the motor (1 is there-
upon interrupted and the clutch device 8 is
uncoupled to discontinue the traverse feed back
of the tool post 4, while the circult of the motor
B 1s closed to rotate the motor in reverse direc-
tion, and the clutch device 18 is coupled, whereby
the cross slide 3 and hence the tool post 4 are
cross fed back. PFurthermore, magnet 39 ener-
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glzes through the circult extending from the
positive slde of the source, contactor 30 and con-
tact piece 179 on the disc 19, the coil of magnet
38, contact 44 and contactor 43 operated as
herelnbefore stated to ground on the bedy of the
lathe or the negative side of the source. Magnet
39 operates core 39’ to move the belt shifter 41
to the left, that is, the original position in Fig. 3,
whereby the motion of the main spindle 42 of the
lathe {s discontinued. Magnet 58 is also ener-
gized through the circuit extending from the
positive side of the source, coniactor 36 and con-
tact plece 228 on the disc 24, the coil of the
magnet to ground on the body of the lathe or
the negative side of the source, whereby one
working cycle number s added In the operameter
58.

Thus, the cross slide 3 and hence the tool post
4 are cross fed back to return to the original
position as Just above stated, and when contact
element 149 engages with associated contact ele-
ment 139, the circuit of magnet 37 is obviously
closed to step the ratchet wheel 27 one tooth,
whereby the shaft 28 is rotated to bring contac-
tors 20 to 36 into engagement with correspond-
ing first or original contact pieces, that is, con-
tactors 29, 30 and 36 into engagement with con-
tact pieces 160°, 1T0° and 230’ respectively and
the other contactors into engagement with cor-
responding idle contact pleces. The circuit of
the motor § is obviously Interrupted, and the
clutch device 10 is uncoupled to discontinue the
cross feed back of the tool post 4, whereby the
cross slide 3 and the tool post 4 are returned to
the original position, At the same time, the pilot
lamp 59 is lighted through the eircuit extending
from the positive side of the source, contactor
36 and contact piece 230" on disc 26, the lamp
to ground on the body of the lathe or the nega-
tive side of the source. A cycle of turning the
work or material to be worked is completed, and
the parts restore in positions as shown in Fig. 3.

It will be understood that even if other contact
maker sets than a contact maker set defined to
be set In operation at the end of each feed or feed
back of the cross slide and the tool post makes
contact, when or hefore the latter contact maker
set makes contact, no objection is ralsed due to
the idle contact pleces of the switching dises,
particularly one contact element being yieldingly
mounted.

The Invention is not intended to be limited to
the exact embhodiment herein selected for pur-
poses of illustration, but should be regarded as
covering modifications and varlations thereof
without departing from the scope of the inven-
tlon.

HIDEZO TUTIYA.



