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The present invention relates to an improved apparatus
for identifying a desired tool from a plurality of tools
~and effecting the positioning of the identified desired tool
at a tool ready station remotely located relative to the
position at which the tool is identified.

A general object of the present invention is to provide
an improved tool selection apparatus with improved tool
identification means.

Another object of the present invention is to provide an
improved apparatus for effecting selectively indexing
movement of a movable member to a predetermined posi-
tion,

Still another object of the present invention is to pro-
vide an improved tool selector mechanism capable of in-
dividually identifying the individual tools of a great num-
ber of tools. ’ '

Yet another object of the present invention is to pro-
vide an improved tool selector mechanism which is re-
motely positicned relative to the position in which it is
desired that the selected tool will be located.

Another object of the present invention is to provide a
toolholder having coded identifying members which are
adjustable - thereon for effecting a predetermined coded

_ setting of the identifying members for identifying any.

particular tool of a large number of different tools.
A further object of the present invention is to provide
a tool retaining holder having permanently mounted coded
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tool identifying members thereon which are all of the -

same structural configuration and arranged to be-selec-
tively adjustable for establishing a great number of coded
configuration settings sc as to identify any tool of a large
number of different tools

A still further object of the present invention is to pro-
vide an improved tool selector apparatus having a tool
identifying mechanism which is remotely positioned rela-
tive to a tool ready station in which a selected desired
tool is to be located so_as to simplify the construction and
operation of the tool identifying mechanism.

Other objects and advantages of the present invention
will become apparent from the following descrlptlon of
the invention and iltustrated in the accompanying draw-
ings, in which:

FIGURE 1 is a view in front elevatlon ofa portlon ofa
machine tool having a rotatable tool storage magazine, a
tool change mechamsm and a rotatably driven tool receiv-

ing spindle together with a tool selector apparatus Whlchr

is operaf_lve to identify each tool removably:carried in the
magazine for indicating a desired tool which is to be lo-
cated" at ‘a tool ready station adjacent the tcol change
mechanism;

FIG. 2:is a plan view of a toolholder showing a plurality
of coded actuators associated. with the tool, with the
actuators being adjusted to-a partlcular setting for identi-
fying the partrcular tool carried in the toolholder;

FIG. 3 is a view in transverse section through the tool-
holder, taken along the plane represented by the line 3—3
in FIG. 2, illustrating the structural conﬁruratlon of an
identifier;

FIG. 4 is an enlarged detail view in transverse section
through “the tool selector. apparatus and a toolholder,
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taken along the plane represented by the line 4—4:in -

FIG. 1;
FIG. 5 is a view in front elevatlon of one of the twin
selector mechanisms shown in VFIG 4 with parts broken

70

2
away to reveal the operating mechanism and a portion of
the selector control means;

FIG. 6 is a chart showing the partlcular settings of each
coded identifier and the condition of the binary code rep-
resentation- for the particular setting of the individual
identifiers with the binary code representation indicating
the “off” or “on” condition of the associated switches of
each unit of the selector apparatus;

FIG. 7 is a view similar to FIG. 3 showing a mod-rﬁed
form of the actuating identifier shown in FIG. 3; and,

- FIG. 8 is a diagrammatic view of the electrical control
circuit for selecting the desired tool for location at the
tool ready station.

In accordance with present productron methods it is.
the practrce to effect a naumber of changes of different
types and sizes of tools in a single machine tool to cut the
cost of manufacture and expedite production. Prior ap-
paratus is known which effects such changes automatically
and in which a plurality of different tools are carried in'a
magazine that is rotated to move each tool successively
to a tool ready position. In the prior apparatus, the tool
which is desired to be positioned -at the tool ready station
is identified at the tool ready station by a selector mech-
anism located “thereat. - With the identified desired tool
located at the ready station, the tool or the selector mech-
anism must be moved to effect disengagement therebe-
tween for the subsequent withdrawal of the tool from the
magazine, ‘This requires complex mechanism which is
located adjacent to the tool ready station-at which a tool
change will be effected and restricts and encumbers a vital
area of the machine. Also, in the prior. apparatus, in
identifying each tool,a plurality of coded identifiers are
used and are associated with the tool. To change the
coding it is necessary to disassemble the coding and re-
assemble a new coding arrangement, all of which is time
consuming and somewhat comphcated

According to this invention, a twin reader seleotor
mechanism s provrded and located remotely of a tool
ready station in a fixed position to ldentrfy each of a
plurality of .coded tool strictures stored in a relatively
movable magazine. - Identification of a tool structure in<
volves an intermeshing engagement between a code struc-
ture carried by each tool structure and code actuating
means carried by the selector mechanism precluding axial
withdrawal of the selected tool structure. When a desired
tool structure has been selected by the remotely positioned'
selector mechanism, movement of the’ magazme is con~
tinued until the selécted tool structure is located at the
ready station. ‘At this time, a 51gna1 is produced. to stop
magazine rotation, . Thus, there is no need to: effect rela-
tive movement between the selector mechanism and the
selected tool siructure to effect dlsencagement therebe-
tween as disengagement is accomplished in the course of
moving the identified selected tool structure into the ready -
station. Thus, the ready station is not encumbered with
additional mechanism and the selector mechanism jtself is

- simplified thereby materially reducing the cost of manu--.
facturing and simplifying the operation. -In conjunction™ :--

with the improved tool selection apparatus, an improved

codmg structure for identifying the individual ‘tool struc-" -

tures is provided. ~Such improvement includes-a plurality
of coded identifier members of the same structural con-
figuration having a plurality of coded portions of different
numerical values.

moval to transpose posmons relative to each other and
to the tool structure:in a code reading position to ‘consti- -
tute_an identifying structural configuration for identifying: -
the associated tool structure. -As a result.of the selective
adjustment of the identifiers, edch: present two angularly ;-

spaced, axially extending. code configured portions, e~

specnvely operanve to actuate spaced apart twm readers. o

The. identifiers are adjustably-affixed '
to the tool structure for selective adjustment without re- .-
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When a tool structure is altered, the identifying members -

need only be adjusted to a new setting relative to each
other and to the tool structure to effect a different struc-
tural configuration for identifying the new tool structure.
The term tool structure is a generic expression which ap-
plies to a tool with coding or a coded toolholder carrying
a tool.. However, hereinafter, either the word toolholder
or tool will be used interchangeably for descriptive pur-
poses. .

"Referring now to the drawings and particularly to FIG..

1 thereof, the present invention is illustrated in conjunc-
tion with a power driven tool storage magazine 390 hav-
ing a rotatable member 38 that is supported for rotation
on a frame portion 31 of a machine tool. Rotation of
the magazine member 38 is accomplished by the opera-
tion of a motor 32 located behind the magazine and fixedly
supported on a bracket 33 that is securely fastened to a
portion of the machine frame. Power is transmitted from
the motor 32 via a motor drive shaft 34 and a pinion 36
to an. internal ring gear 37 which is secured to the ro-
tatable member 38 of the magazine 30 in a well-known
manner. :

The rotatable member 38 of the magazine 30 is pro-
vided with a plurality of spaced apart tool storage sockets
41,-the axes of which are disposed in parallelism with
the axis of rotation of the rotatable member 38 of the
magazine. Each socket 41 is adapted to removably sup-
port a tool 42 and is provided with a keyway 43 adapted
to be engaged by a key 44 secured to a toolholder, such
as the holder 46. It is noted that the keyway is always
positioned in like angular relationship. to the bore of the
socket and in a plane extending radially from the axis of
magazine rotation.

* The magazine 36 is movable to position the selected tool
at-a tool ready station 51 at which a selected tool 42 is
adapted to be located for a tool change operation. Opera-
tively disposed adjacent the tool change ready station 5%
is a tool change mechanism 52 having a tool change arm
53 provided with oppositely disposed extensible tool grips
54 and 55. Thé change arm 53 is supported in a for-
wardly extending support member 57 for rotational and
translational movements. The tool change arm is opera-

tive. to engage a preselected tool 42 located in the tool-

ready station 51 and a tool [not shown] adapted to be
carried by an operating spindle 56 of the machine. There-
after; the tool change mechanism is operable to effect an
interchange of the two tools to place the previously used
tool extracted from the spindle into the socket of the maga-
zine located at the tool change ready station while simul-
taneously placing the new tool removed from the socket at
the ready station into operative engagement in the spindle.
The method and structure ‘utilized to. operate the tool

change mechanism for effecting a tool change is fully dis-

closed in a patent application to Sedgwick et-al., entitled
“Machine Tool With Tool Changer,” Serial No.. 181,226,
filed March 13, 1962. B

" As previously mentioned, each tool 42 in the magazine
38 is provided with a key 44 which is erigageable with the
keyways of the storage sockets 41. When a tool inter-
change is effected, the grips 54 and 55 of the tool change
-arm 53 are extensibly operable to grip the tools with suffi-
"cient force. to preclude angular displacement of the tools

therein. Thus, the keys 44 carried by the. toolholders are-
engageable with a keyway 57 provided: in the:working’

spindle 56, To this end, the spindle is positionied inthe
proper angular position prior to initiating a tool change

cycle, so that the keyway 57 presented théreby is angularly -

orientated in position to receive the cooperating key fixed
_to the toolholder of the tool about to be insérted therein.
The details of the controls for effecting the angular- posi-
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For sclecting the desired tool to be located at the too
change ready station, each of the toolholders 46 is pro-
vided with a coded collar 61. As will hereinafter be more
fully explained, the collar 61 is provided with a plurality
of coded identifier members 62 to provide a different
binary code signal for each of the toolholders. Thus, the
identifier members 62 provide a binary code signal to ac-.
tuate radially movable switch actnating fingers 63 carried
by a selector or tool indicator mechanism 65 comprising
two identical readers 66 and 67.

In the even the numerical control system provides an
input signal calling for a tool; such as a drill 68, FIGS. 2
and 4, the motor 32 will be caused to operate to drive the
member 38 of the magazine 30 in its rotational movement
thereby moving the tools successively past the twin reader
heads 66 and 67 of the selector mechanism 65. -As each
tool 42 moves into position between the readers 66 and
67 of the sclector mechanism 65, the coded identifier merm-
bers 62 engage the switch actuating fingers 63 of the
readers. During this interval, the switch fingers 63 inter-
meshingly engage the coded identifiers-62, as shown in
FIG. 4, in such a manner as to preclude axial ‘with-
drawal of the toolholder either manually or by automatic
means. L

When the desired tool is moved into engagement with
the switch actuating fingers of the selector mechanism: 65
to move them in the proper combination to thereby . ac-
tnate associated switches of the selector mechanism in
the proper combination, which Tepresents the same num-
ber that has been impressed upon an electrical designation
circuit -of the electrical control system, coincidence be-
tween the designation circuit and the selector circuit of
the control is obtained.© When coincidence occurs, an
electrical circuit in the control system is conditioned so
that when the selected tool arrives at.the tool ready sta-
tion 51, the selected tool will effect. the stopping of the
rotational movement of the magazine member 38 and -the

- selected tool will be located in the tool ready station 51.
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- tioning of the spindle in proper angularly orientated posi- .

~-tion with respect to the keyway carried by the storage

socket located at the tool ready station- are fully set

forth in the aforementioned patent application to Sedg-
o , ' ' R £}

“wick et al,

After the readers identify the drill 68, to establish co-
incidence in the control system, the magazine 30 will con-
tinue to operate until the identified drill 68 is positioned
at the tool ready station 51.. The particular selected tool
identified by the coincident actuation of the readers 66
and 67 upon arriving at the tool ready station will actuate
a switch 79 mountéd on a bracket 71 and positioned at
the tool ready station 51i. ‘The switch 76, upon being ac-
tuated by the particular selected too! subsequent: to co-
incidence obtained in the control system, will operate to
effect the interruption of the operation of the magazine
motor 32 and thereby stop rotation of the magazine mems-
ber 38 with the selected tool located in the tool ready
station 51. B

The tool identifying or selector mechanism 65 com-.
prises two identical components or readers 66 and 67, as
previously mentioned,” which are supported . in facing
spaced relationship on brackets 76-and 77, respectively.
'I:‘he bracket 76 on which the reader §6 is supported, is
rigidly secured to the side of an upstanding column 86 of
the machine. . Onthe other hand, the bracket 77 on which
the reader 67 is supported; is"secured to the stationary
shaft 81 on which the magazine member 38 is rotatably
supported. Thus, both readers 66 and 67 of the selector
mechanism 65 are fixedly supported in operative spaced
apart facing .relationship on ‘either side of the path of
travel of the tools carried by the storage magazine.

‘As shown in FIG. 4; a toolholder 48, preferably - of
cylindrical configuration, s adapted to receive and se- .
curely hold a tool, such as the drill 68. The rearward )
portion 72 ‘of the tool holder 46 is of cylindrical form
that is receivable inthe operating spindle 56 of the ma-
chine -in predetermined angular refationship so that the -
key- 44, provided on the rear portion of the toolholder,
is engaged in the keyway 57 provided in the bore of the
spindle 56. - As previously mentioned, the holder 46 in-
cludes the coded collar 61 which is formed as an enlarged -
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cylindrical forward portion 84 provided at its forward end
with threads 86, as shown in FIG. 4. A circzmferential
flange 87, having a machined froat face 88, is provided
on the enlarged portion 84 of the toolholder at the inner
end thereof. Forwardly cof the flange 87, the enlarged
portion 84 of the holder is provided with a machined
cylindrical surface 89 providing for ten channels or spaces
which receive the several code identifiers 62. The iden-
tifiers 62 for each individual ‘tool comprises ten rings
which are adjustably disposed on the machined cylin-
drical surface 89 of the holder and constitute actuators
and identifying means. The channeled positioned identi-
fiers on the toolholder 46, as shown in FIG. 2, serve to
identify the size and type of the particular tool 42, which
in the present instance, is a drill 68 of a particular size.

The exemplary embodiment provides a coding based. -

on the binary numbering system :in which each digit of
the binary number is either a “0” or “1,” as represented
by the “off” or deactuated condition of an electrical
switch, or the “on” or actuated condition of the switch,
respectively, in this description. The iliustrated tool-
holder 46, as previously mentioned, is provided with
ten channels on the cylindrical surface 89 when each
channel representing two digits of the binary numbering
system. That is, the first channel that is farthest from
the tool, as viewed in FIGS. 2 and 4, represents the first
and twentieth digit of the binary numbering system, while
the tenth channel, which is nearest or adjacent the tool,
represents the tenth and eleventh digits of the binary num-
bering system. The remaining channels likewise each
represents two digits of the binary numbering system.
Thus, the second channel represents the second and
nineteenth digits of the binary numbering system; the
third channel represents the third and eighteenth digits;
the fourth channel represents the fourth and seventeenth
digits; the fifth channel represents the fifth and sixteenth
digiis; the sixth channel represents the sixth and fifteenth
digits; the seventh channel represents the seventh and
fourteenth digits; the eighth channel represents the
eighth and thirteenth digits; and, the ninth channel repre-
sents the ninth and twelfth digits. This proper coding

for identifying the particular drill 68 in the toolholder 46

is established by rotating each identifier or actuator 62
into a code reading positicn on the holder 46.

The series of identifiers 62 are retained in abutting face
to face relationship on the cylindrical surface 8% by
means of an internally threaded clamping ring 26 engaged
on the threaded porticn 86 of the enlarged portion 84 of
the holder. Thus, when the proper coding for identi-
fying the particular tool held in the holder has been
established, the clamping ring 98 is tightened on the
threaded portion 86 to clamp the identifiers between it-
self and the face 88 of the flange 8§7. When a different
identification coding 'is to be selected, the clamp ring
€0 is backed off slightly to release the clamping force on
the identifiers 62 and the identifiers are then rotated to
a different code reading setting to ‘establish the proper
coding. Thereafier, the clamp ring 28 is again tightened
to. clamp the identifiers in their selected settings.. With
this arrangement, there is never any need to remove the
identifiers from the holder for the purpose of establishing
different code settings. The twenty digifs of the binary
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and 96. The code portions 92, 85 and 96 are arcuate in
profile, while .the code portions 91, 23 - and 94 present
flat or straight line profiles. The arcuate portions 92,
95 and 96 extend different radial distances from the tool-
holder ‘axis than the flat portions 91, 93 and 94. As
shown, code portions §2 and 95, which present arcuate
profiles, are directly opposite-each other and serve re-
spectively to designate the numeral “1” in the-binary
system. The code portion 96, which also presents an
arcuate profile and which is to the right of the code por-
tion 95, as viewed in FIG. 3, also serves to designate the
numeral “1” in the binary-system. The code portions
91, 93 and 94 serve respectively to designate'a “0” in the
binary system. As shown, the code portions 91 and 94
are directly opposite each other, while the code portion
93 is directly opposite the code portion $6. Thus, each
identifier member 62 is formed so as to present four
different pair combinations of binary number representa-
tions.when the identifier is positioned into a ccde reading
position relative to the holder 46. Such positions are:
(1) a double designation of the binary numeral “17;
(2) the double designation of the binary numeral “07;
(3) the representation of the binary numeral “1” and the
binary numeral “0”; and, (4) the representation of the
binary numeral “0” and the binary numeral “1.”

The selective angular adjustment of identifying mem--
bers 62 into code reading position is made by manually
rotating the identifiers relative to the holder to align
selective code portion of each identifier with a code read-
ing position indicator mark, such as an arrow 98 formed on
the peripheral surface of the flange 87, as shown in FIG.2.

" The code reading position indicator arrow 98 is formed
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numbering system represented by the ten channels on. =

the cylindrical surface 82 provide for all numbers up to

1,048,575 so that 1,048,575 different tools can be identi-

fied by 1,048,575 different combinations of code settmvs
Under this arrangement, the binary number
00000000000000000001
will identify tool No. 1, while the binary number
1111111111111 4111811 -
will identify tool No. 1,048,575.. :
Each identifier 62 is of identical conﬁﬂuratlon and one
of the identifiers is shown in detail in FIG. 3. " As shown
in FIG. 3, the identifier 62 i generally ring shaped
havingsix coded peripheral portions 91, 92,°93, 94, 95

0

75

-eral surface of the identifier.

on the flange 87 and is aligned with the key 44, hence
radial with respect to the axis of the magazine 39, as are
the readers 66 and -§7, with their respective groups of
switch fingers facing radially inward on opposite sides of
the circular toolholder. path- of travel. Thus, when
holder 46 is disposed within a tool storage socket of the
magazine and that particular socekt is located between
the readers 66 and 67 of the selector mechanism 65, the
code portions of the' identifiers that are in -alignment
with the arrow 98 will be disposed so as to actuate-asso-
ciated fingers 63 of the reader 67, while the opposite code
portions of the identifiers will actuate the opposite asso-
ciated fingers 63 of the reader 66.

To simplify the selective adjustment of the identifiers
62 into code reading position, the code portions 91 to 96, -
inclusive, of the identifiers are provided with identifying. -
indicia, as shown.in FIGS. 2 and 3. To this end, the code -
portions 81 and 924, each of which represents the numieral
“0,” are provided with the indicium letter “A” which is
impressed -upon the peripheral surface of the identifier.
Likewise, the code portions $2 and 95, each of which

. represents the numeral “1,” are provided with the indicium
letter “D” which is similarly impressed upon the. periph-

eral surface of the identifier. . The code portions 93 and
$6, which represent the numerals “0” and “1,” respective-
ly, are provided with the indicia. letters “B” and “C, re-.
spectively, and which are also impressed upon-the periph- -
"1‘11e indicia S“‘A’QS ‘5B,7’ “C!,
and “D,” which are provided on the peripheral surface
of the identifier to simplify the selective adjustment of the
identifier into a code reading position will hereinafter

‘be referred to as identifying the various code portxon

that these indicia are associated with.

To illustrate the selective adjustment of the identifiers
62 for identifying a tool,.such -as the drill-68, which is
identified by the decimal number 732,302 and represented .
in the binary systen by the binary number :

© 10110010110010001110

the identifiers 62 will be mdmdually ad;usted on the
toolholder so that the identifiers 62A 16 627, inclusive,
as viewed in FIG. 2, present code portions “B,” “C,”
‘LD k1] “D 3 “A ki) ‘GA £2 3 54B k2] GSC 2 6‘B77 and “B ks reSpeCdVely,
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in.alignment with the code reading position indicator ar-
row 98.
With the tool identifying number established, as repre-
sented in FIG. 2, the two axially spaced groups of switches

respectively carried by the selector mechanism are simul-- 5
tancously actuated, as illustrated in the chart of FIG. 6,

in predetermined coded combination by the present code
identifiers 62A to 627J, inclusive. Each of the code iden-
tifiers ‘simultanecusly coacts with a separate radially
spaced apart pair of switches according to their opposed 19
“channel” position relative to the toolholder, as herein-
before explained.

To simplify reading the binary number obtained by the
described preset condition of the ten identifier rings, how-
ever, the chart is arranged to be read in accordance with 15
the reverse sequence of switch designations respectively:
assigned to the groups of ten (10) switches carried by the
readers 66 and 67. B

The relationship of the bits, and the decimal values at-
tributed to each, are illustrated by the following chart: 20

Channel Channel
Value Value
Switch | Chan- | Iden- | Bit {For“On”| Bit |For “Ofi”
nel tifier |Value or Value! or De-
Actuated actuated 25
Switch Switch 49

110-20 11624

110-19 2| 623

110-18 3| 62C

110-17 4! 62D

Reader 110-16 5| 62E
66 110-15| - 6| 62F
110-14 7 | 62G

110-13 8 | 62H

110-12 9 | 62[

110-11 10 | 627

110-10 10 | 627

110-9 9 | 62I

110-8 8 | 62H

110-7 7| 62G

Reader 110-6 6 | 62F
67 110-5 5| 62E
1104 462D

110-3 31 62C

110-2 2| 62B

110-1 1] 62A

_ Thus, reading from the least to the most-significant digit,
the code portion “B” of identifier 62A in channel 1 repre-
sents the numeral “0” in the first digit in the binary tool
number; code portion “C” of identifier 62B in channel 2
represents .the numeral “1,” which is the second digit of
the binary tool number; code portion “D” of identifier 62C
in channel 3 represents the numeral “1,” which is the third
digit of the binary tool number; code portions “D;” “A,”
“A,”. “B,” “C,” “B” and.“B” of identifiers 62D 'to 627
inclusive, in channels 4 to 18, inclusive, respectively,
represent the numerals “1,” “0,”.%“0,” “0,” “1,” “0” and
“0,” respectively, which are the fourth to tenth digits,
respectively, of the binary tool number. ‘The numerals
ul’u ”1,” uo’» “1,” :{0’:: ’“O:T’ “1,?’— f‘l,”, rrou and “1,”
which are the eleventh to twentieth digits, inclusive,. of
the binary tool number, are represented by the opposite
Code Pofﬁons “C,” “C’yi “B,” “C,” “A,” “A,” “D,” “D,”
“B” and “C” of the identifiers 62A to 62J, inclusive. . It -
is to be noted that the. reference made as to digit place 60
in the binary tool number has been made from the stand-.- .
point that digit place is.counted in the binary tool number
from right to left, or from the least significant digit to the
most significant digit. That is, the first digit, counting..
from right to left, is the least significant digit, while the
twentieth digit, or last leftward digit, is the most significant .
digit. ) C
With the identifiers constructed and arranged as:de- -
scribed above, there is no need of disassembling and reas-
*_sembling the coded identifiers on the toolholder 46 in order
to change the coding for identifying a different tool. -
Thus, if a tool of a different size and type from the drill
68, shown mourted on the ‘toolholder in FIG. 2 is- in-’
serted in the holder, the identifiers on the toolholder need
only:to be rotated so as to-align appropriate code por-
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tions with the indicator arrow 98. For example, it will
be assumed that the drill 68, shown in FIG. 2, is removed
from the holder 46 and replaced by a tool which is of a
different type and size, and is identified by the decimal
number 732,301, which is represented in the binary sys-
tem by the binary tool number 10110010110010001101.

As previously shown, the identifiers on the toolholder,
which identify the drill 68 depicted in FIG. 2, had been
adjusted into a code reading position to indicate the binary
tool number 10110010110010001110, which represents
the decimal number 732,302.

A comparison of the two binary tool numbers shows
that the first and second digits, counting from right to
left, of the two binary tool numbers are different while
the third to twentieth digits of these numbers are the same.

_Therefore, in order for the identifiers 62 on the holder 46

to identify the new tool, the particular identifiers 62A
and 62B, which-represents the first and second digits of
a binary number, must be selectively adjusted to a dif-
ferent setting. Thus, the identifier 62A will be rotated on

“the tool hoider to align a code portion “D” with the

arrow 98 to represent the number “1,” which is the first
digit of the binary number of the new tool. It will be
recalled, that the identifier 62A represents both the first
and eleventh digit in a binary number. Therefore, when
the code portion “D” of the identifier 62A is aligned with
the arrow 98, the opposite code portion “DB” will be auto-
matically positioned to represent the number “1,” which
is the required eleventh digit in the binary number of
the new tool.

The identifier 62B will also be rotated on the tootholder
46 so that its code portion “B” is aligned with code read-
ing position indicator arrow 98.  With the code portion
“B” of identifier 62B aligned with the arrow 28, the second
digit of the binary tool number is represented as “0,”
which is the desired number, In aligning the code por-
tion “B” of the identifier 62B with the arrow 98, the oppo-
site code portion “C” of the identifier, which represents
the number “1,” is automatically positioned so as to repre-
sent the twelfth digit of the binary number of the new tool,
and which is “1.” _

- To retain the several identifiers 62 in a selected setting,
a plurality of detent mechanisms 161 are provided in the
enlarged cylindrical forward portion 84 of the holder 46.
The detent mechanisms 161, one for each of the iden-
tifiers 62, are disposed in the holder along an axial line
which corresponds to the code reading position; as indi-
cated by the arrow 98. As each identifier 62 is rotated
to selectively position a code portion thereof in code read-
ing position, the detent mechanism 101 associated with
the particular identifier will be resiliently urged into en-
gagement with a detent receiving groove 182 formed in .
the surface of the axial opening of the associated iden-
tifier.  As shown in FIG. 3, each identifier. is provided
with six detent receiving grooves 162 which correspond
to the associated coded portions formed on the perimeter
of the identifiers. Therefore, when any code portion-of
an identifier is located in code reading position, the asso-.

: ciajtqd detent 301 will engage in an associated detent re-
“cetving groove 102 to retain the identifier with its code

portion in alignment with the code reading position indi-
cator arrow 98. o
As previously stated, the toolholders 46 with their asso-

“ciated tools are each’ inserted into one of a plurality of’

sockets 41 mounted in a rotary member 38 of the storage
magazine 30. The coding formed by the selective settings

- of the several identifiers on the tools in the sockets 41. are

read by the selector mechanism 65 illustrated in FIGS. 1, -
4:and 5. The selector mechanism 65 comprises the Tead-
ers 66 and 67,  which are identical in conmstruction ‘and .
operation, . and ‘therefore, only the reader 67 will be
described and such description will also .apply to the
reader 66. R .
The reader 67 includes. ten movable fingers® 63-which
are yieldably urged forwardly and are engaged by the -
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code portions of the several identifiers 62 selectively posi-
tioned in the code reading position, as indicated by the
arrow 98, FIG. 2, as the several tools are moved past the
fizxedly positioned readers 66 and 67 during rotational
movement of the tool storage member 38.  Each of the
fingers 63 is carried by a separate rod 196 which is en-
circled by a spring 17 that serves to urge the fingers 63
towards the identifiers 62 on the several tool holders 46.
The inner end of each rod 196 is connected to a movable
contact bar 188 of a switch 118, which is a-double throw
switch provided with stationary contacts 111 and 1312
that form a part of an electrical system upon which is
impressed the mumber of the particular tool desired for
positioning at the tool ready station 51 for the next suc-
cessive machining operaticn. The swiiches of the read-
ers 66 and 67 are generally identified by the reference
mumber 110, while the individual particular switches are
identified by the general reference number 118 followed
by a number suffix. Thus, the switch which corresponds
to the first digit of the binary tool number is identified
by the reference number 118-1, while the switch which
corresponds to the twentieth or last digit of the binary
tool number is identified by the reference number 118-29.

As each of the tool holders 46, removably supported in
the magazine 38, pass the fixedly positionéd selector mech-
anism 63, the code portions of the identifiers 62 in the
channel positions on the surface 8% of successive tool-
holders engage the fingers 63 and force them rearwardly
against the pressure of their cooperating springs 167 to
actuate the associated switches 110. The ccde portions
marked “A” and “B” of each identifier 62 do not extend
radially far enough to engage the fingers 63 for actuating
the switches 138. Accordingly, when a channel on the
surface 89 is occupied by an identifier having one of its
code -portions “C” or “D” positioned in code reading
position, the corresponding switch 119, which represents
the same digit of the binary tool number, is actuated as

the tool holder passes by the selector mechanism 65.

On the other hand, when the identifier 62 in the same
channel position 4s selectively adjusted to a setting where-
in cone of its code portions “A” or “B” is in code reading
position, the correspending switch 110 in the splecfor
mechanism' 65 is not actnated when the toolholder is
moved past the selector mechanism and the switch te-
mains in its normal position.

Since the toolholders 46 are each provided with ten
channel positions for receiving ten identifiers 62, each of
which simultaneously represent two digits in the binary

number system, the readers 66 and 67 are each provided
" with ten switches 118. Ths ten individual switches of the
reader 67 are identified by the reference numbers 110-1
to 119-10, inclusive, and represent the first to tenth
digits, respecnvely, in the binary number. Likewise, the
ten individual switches of the reader 66 are identified by
the reference numbers 128-11 to 11829, inclusive, and
represent the eleventh to twentieth digits, respectively, in
the binary tool number. The identifiers 62, presenting
different axial configurations on both sides of the - ‘tool,
comprise separate code switch actuators for actuating
the twenty switches 119 in different combinations depend-
ing upon the selective settings of the code portions thereof.

The number of the tool to be selected for location at the

tool ready station 51 is first impressed upon the electrical
control system, diagrammatically illustrated in FIG. 8.
When the switches 119 are actuated in the combinations
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which represent the same number that was impressed‘;
upon the confrol system, coincidence is obtained in the
contro] system. -When coincidence between the tool desig- -

nation circuit and the tool selector circuit of the control

system. is Obtained, an electrical- circuit in the control -

system is conditioned so that when the selected tool ar:
rives at the tool change station 51, it will actuate the

switch 70, FIGS. 1 and 8, and the rotation of the tool :
'75,

storage member 38 is automatically stopped: with the

10

spec1ﬁed tool located in the tool ready station 51 in
position to be withdrawn from the storage magazine and
transferred to the spindle 56 of the machine by the subse-
quent opération of the tool change mechanism: 52.
Referring more particularly ‘to FIG. 4 and to the
chart of FIG. 6, it will be noted that the individual
identifiers 62ZA to 627J, inclusive, have been selectively
adjusted-so that their respective code portions “B,” “C,”
“D,” “D’” “A,” “A’!’ “B’” “C’” “B” and “B” are in
code reading position in alignment with the indicator
arrow . €8, as shown in FIG. 2.. With this condition es-
tablished, the code portion “B” of identifier 62A will
not actuate the switch 11§—1 and it will remain in its
normal position to indicate the numeral “0” of the first
digit of the binary tool number. The code portion “C”
of identifier 62B will -actuate switch 118-2 to indicate
the numeral “1” of the second digit of the binary tool.
number. Similarly, the code portions “D” and “D” of
the identifiers 62C and 62D, respectively, will actuate
switches 119-3 and 1194, respectively, to indicate the
numerals “1” and “1” of the third and fourth digits, re-
spectively, of the binary tool number. “The code por-
tions “A,” “A” and “B” of the identifiers 62E, 62F
and 62G, respectively, will not actuate their associated
switches 1165, 110-6 and 11¢-7, respectively, and they
will remain in their normal positions to indicate the nu-
merals “0,” “0” and “0” of the fifth, sixth- and seventh
digits, respectively, of the binary tool number. The code
portion “C” of the identifier 62X will actuate switch:
1319-8 to indicate the numeral “1” of the eighth digit
of the binary tool number, while the code portions “B”
and “B” of the identifiers 621 and 62J, respectively, will
not actuate their associated switches 110-9 and 118-10,
respectively, and they will remain in their normal po-
sitions  to Indicate numerals “0” and “0” of the ninth
and tenth digits, respectively, of the binary tool number.
With the identifiers 62A to 6273, inclusive, selectively
adjusted as described, their code portions “C,” “B,” “D,”
“D,” “A,” “A>” “C,” “B,” “C” and “C,” respectively,
which are opposite to the code portions of the identifiers
which are aligned in code reading position, are auto-
matically set for indicating the proper code reading for
the remaining ten digits, eleven -to twenty, inclusive.
That is, the opposite code portion “C” and “C” of the
identifiers 627 and 621, respectively, will actuate switches
31611 and 3110-12, respectively, to indicate numerais
“1” and “1” of the eleventh and twelfth digits, respec-
tively, of the binary tool number;  The opposite code -
portion “B” of the identifier 62H will not actuate switch
118-13, and it will remain in its normal position to in
dicate numeral “0” of the thirteenth digit of the bmary~
tool number. On the other hand, the opposite code por-

“tion “C” of the identifier 62G will actuate its associated

switch 11014 to indicate numeral “1” of the fourteenth
digit of the binary tool number.. The opposite code por-
tions “A” and “A” of identifiers 62F and 62F, Tespective-
ly, do not actuate-their associated switches 110-15 and
116-18, respectively, and they remain’ in-their normal
positions to indicate the numerals “0” and “0” of the
fifteenth and sixteenth digits, respectively, of the binary
tool - number. On the- other hand, the opposite code
portions “D” and. “D” of the identifiers 62D and 62C; "
respectively, actuate - their ~associated : switches 110—17‘
and 118-18, respectively, ‘to indicate the numerals “1”
and “1” of the seventeenth -and eighteenth digits, réspec-
tively, of the binary tool number. The opposite code -
portion “B” of -the identifier 62B" will not actuate its
associated switch 110-29 and it will-remain in its normal .

_position to indicate numeral “0” of the nineteenth digit

of the binary tool number. *Lastly, the opposite code
portion “C” of the.identifier 62A will actuate .its asso~
ciated switch 116-26 to indicate the numeral “1” of the L
twentieth digit of the binary tool number. R

- Thus; the-birary tocl number for the Particular dnll 68,
in’ contact w1th the selector =

shown in FIGS. 2 and 4,
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mechanism 65 is 10110010110010001110, and if this is
the same binary number that was impressed upon the

electrical control system, coincidence will be obtained -

and the electrical circuit which includes the switch 70
will be conditioned to stop the movement of the magazine
30 when the identified selected tool arrives at the tool
ready station 51. This is a result of the action of engaged
fingers 63 producing respective corresponding coded
actuation of the switches 11¢ which they control. When
the fingers 63 are engaged by the code portion “C” or
“D” of the identifiers 62, the numeral “1” of the binary
coding is indicated, and when fingers 63 are engaged by
the code portions “A” or “B” of the identifiers 62, the

numeral “0” is indicated. Likewise, when the fingers 63

are engaged by the code portions “C” or “D,” the movable
contact 108 of the associated switch 110 is moved into
engagement with the stationary contact 112 of the par-

ticular switch 116, as illustrated in FIG. 5. On the other

hand, when the fingers 63 are engaged by the ccde por-
tions “A” or “B” of the identifiers, the movable contact
108 of the .associated switch 11§ remains in electrical
contact with the stationary contact 111 of the particular
switch,

From the foregoing description, it will be understood
that the rotary member 38 of the tool storage magazine
30 will continue to rotate to successively bring the several
toolholders 46 to the stationary selector rnec‘lamsm 65,
which is remotely located relative to the tool ready sta-
tion 51. As each toolholder reaches the selector mecha-
nism, the several fingers 63 engage the coded portions
of the selectively adjusted identifiers 62 disposed on the
cylindrical surface 89 of the several toolholders 46 and
this operation continues until such time as the coded in-
formation contained on the toolholder in which the desired
tool is contained matches the coded information im-
pressed upon the electrical confrol system. When the
desired tool has thus been selected the control system
is made operable to condition a circuit thereof which in-
cludes the switch 78 for subsequent operation. by the
selected desired tool. With the desired tool selected by

the selector mechanism 65, the rotary member 38 con-

tinues to rotate until the selected tool actuates.the switch
70, which is located at the tocl ready station 51.° When

the switch 79 is actuated by the selected tool, the control’

circuit operates to shut off the driving power of the

rotary member 38 and the selected desired tool is in

position at -the tool ready staticn 51 to be transferred
to the spindle-56 of the machine tool.

Referring more particularly to FIG. 7 of the drawings,
there is shown a modified form of an identifier. As
shown, an identifier 62, in the form of a ring, is provided
with six equally spaced detent receiving grooves 182’
formed in the inner surface 163’ thereof. The grooves
162’ operate in ccoperation with a detent 161’ provided
in a-toolholder 46’ which is in' all respects identical to
the holder 46 previously described. Three radially ex-
tending code projections 92’ 95’ and 95’ are provided
on the periphery of the identifier -opposite associated
detent receiving grooves-192’. The ‘projections 92’; and
95’ are disposed directly opposite each other and each
serves to designate the numeral “1” in the-binary system.

The projection 96°, which is to the right of the projection’

95',.as viewed in FIG. 7, also serves to designate the nu-
meral “1” in the b!nary system. - Thus, the projections
927,95’ and 96’ will serve the same purpose as the coded
‘portions 92, 95 and 86 associated with the”identifier 62.
With the identifier 62’, the designation of the numeral
“0” in the binary systern is effected directly by the pe-

ripheral surface of the identifier 62 at positions directly

opposite dstent grooves 192’ that are not associated with
radial projections. - Thus, the -Ting identifier 62’ is pro-

vided wilh three code surfaces %1’, 93’ and 94’, each of
which designafe the numeral “(” in the bmaw system

~and which serve“the same purpose as the code portions
91, 93 and 94 associated with the 1deﬂt1ﬁex 62, As pre-
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viously mentioned, the code projections 92’ and 95" are
directly opposite each other so that when the identifier
62’ is adjusted into code reading position wherein one
or the other of the code projections 92’ or $5’ is aligned
with the indicator arrow 98 on the holder 46, the identifier
62’ will serve to designate two binary system digits having
the numeral “1.” On the other hand, the code projection
96’ is disposed directly opposite the code surface 93’ of the
identifier and thus, when the projection is aligned with
the arrow 98, the identifier 62’ serves to designate the
numeral “1” and, also, the numeral “0.” It is apparent
that if the code surface 93’'is aligned with the indicator
arrow 98 of the holder, the identifier will designate the
numeral “0” and the numeral “1,” but in a reversed order.
from the previously described setting. Lastly, the code
surfaces 21’ and 94’ are directly opposite each other so
that with either of these surfaces aligned with arrow 98,
the identifier 62’ will operate to designate two binary
digits of the numeral “1.”

The code projections and surfaces of the modified form
of the identifier 62’ are also marked with identifying in-
dicia to simplify the selective setting of the identifier into
code reading position. - Thus, the code projections 927,
95’ and 26’ are marked with indicia “D’,” “D’ ” and “C’;”
respectively, while the code surfaces 91’, 93’ and 94’ are

‘marked with indicia “A’,” “B’ ” and “A’,” respectively.

The identifiers 62 and the selector mechanism 65 have
been described for operation wherein tools are consecu-
tively numbered from 1 to 1,048,575. However, the iden-
tifiers 62 and selector mechanism 65 are not restricted for
operation, in the manner described. It may be preferable
for facilitating tool classification to divide the tool coding
into two groups with the first group identifying a partic-
ular tool category and the second group identifying the
individual tools within the category. For example, with
the twenty operational switches 118 of the selector mecha-
nism €5 available it would be convenient to divide the
twenty switches into two groups of ten operational switches
each. This could be readily accomplished since the se-
lector mechanism 65 includes the two reading heads 66
and 67, each having ten switches. Thus, the ten switches
of the reader 67 will serve for the first group to identify
tool category, while the ten switches of the reader 66
will -serve to identify the individual tools of a category.

If the switches are divided into two groups in this man-
ner, the coding of the identifiers 62 on the toolholder 46,
in FIGS. 2 and 4, represents a different tool number. In
this respect, the code portions of the identifiers which
are in alignment with the code reading position indicator
arrow 98 will serve to identify the tool category.. On
the other hand, the opposite code portions of the identifiers
will serve to identify the individual tool in the category.
Accordingly, this coding arrangement has the capacity of
identifying 1023 dlﬁerent categories of tools and 1023
different tools in each catef’ory to provide for identifying
1,046,529 tools.

If the coding is divided mto two groups in this manner;
the identifiers 62 on the toclholder 45, FIGS. 2 and 4,
represent a different tool number, as previotusly men-
tioned. Code portions “B,” “C,” “D,” “D,” “A,” “A
“B,” “C,” “B™ and “B” of identifiers 62A to 62¥ 1ncluswe,
respectxvely, will produce the binary code expression -
0016001110, which represents the decimal number of 142.
The opposite code portions “C,” “B,” “D,” “D,” HATCAY
“C,” “B,” “C” and “C” of the 1dent1ﬁers 62A to 627, in-
clusxve, respectively, will produce the binary code expres-
sion. 1101601101, which represents the decimal number
of 715. 'The. tool identified by the identifiers 62 in the

-code setting shown in FIGS. 2 and 4, would therefore be

tool number 715 in tool category 142,

-"An electrical fool designation circnit that _operates in
conjunction with - the tool se lector 65 for eﬁectmg -auto-
matic selection of ‘a desired-tool is illustrated. in. FIG.
8. 'In the diagram of FIG. 8, the direct current com-
ponents cbtain- power from a direct current ‘power line.
DC-1 and are connected. to frround represented by the line
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DC-2. The alternating current components are con-
nected across a pair of alternating current power lines
AC-1 and AC-2, as illustrated in FIG. 8. The power
lines are energized from a source [not shown] in a well-
known manner.

Fach of the electrical components is shown in the wiring
diagram in one of a plurality of conductors or lines that
are connected across the power lines with each of these
lines being identified suiccessively by references L1 to

1.36, inclusive, so that the components may be readily .

located in the diagram. The contacts of the various re-
lays are identified by the same reference numeral as
eir associated relay coils with an additional numeral
suffix added for the purpose of distingnishing each in-
dividual confact from the other. )

To effect movement of the toecls 42 contained in the
magazine 38 past the selector mechanism 65, the motor
32, shown in FiIG. 1 and diagrammatically in line L3 of
FIG. 8, is energized to effect rotation of the rotatable
member 38 for moving the-individual tools past or be-
tween the reading heads 66 and 67 of the selector mech-
anism 65. Energization of the magazine motor 32 is
effected by depressing the button of a manually operated
start switch 351 in line L3. With the button of the start
switch 5% momentarily depressed, a circuit is established
and current will fiow from the DC-1 power line along
the line 1.3, throngh the closed contact of the start switch
151, through the coil of a relay 152 and thence io the
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magazine motor 32, The current will continue to flow -

from the magazine motor 32 along the line L3 and
through a normaily clesed contact 153-1 of a deenergized
motor stop relay 153, the coil of which is shown in line
1.36, and thence to ground represented by the line DC-2.
The relay 152, upon being energized, will operate to close
its normally open contact 152-1, in line L4, to establish
a holding circuit around the contact of the start switch
151, through a conductor 154, line L5, the closed contact
152-1 of now energized relay 152 and a conductor 156 for
maintaining the coil of the relay 152 and.also the mag-
azine motor 32 energized upon the release of the button
of the start switch 151. With the magazine motor -32
energized, the rotatable member 184 of the magazine 39
will be rotated and the tools contained therein will be
moved between the stationary readers 66 and 67 of the
selector mechanism 65 in a continuous rotary path of
travel until such time as coincidence is obtained between
the designation circuit and the selector. circait, and the
switch 79 in the stop circuit is actuated by the. selected
tool. When coincidence is obtained, the stop circuit will
be conditioned so that upon subsequent actuation of the
stop switch 79, the motor 32 will be deenergized to stop
magazine rotation and the indicated or selected desired
tool will be lccated in the. tool ready station 51.° The
designation circuit and selection circuit- 'of the control
system are illustrated diagrammatically. in FIG. 8 for
operation with the binary coding being employed for
identifving the tools which are numbered consecutively.

As previously mentioned, the selection of a desired
tool is effected automatically from.recorded data con-
tained on a record such as magnetic or punched tape 157
which is read by a tape reader 158, shown diagram-
matically in line'L1 of FIG. 8. Automatic selection of
a tool is effected by the clesing -of a manually operated

automatic mode selector switch 159, in line L2, to'com--

plete a circuit to the coil of an automatic relay 161, shown
in line 12, TEnergization of the coil of the relay 161
will condition the electrical circuit for operation in re-

gponse to signals received from the record and the closing™

of the relay contact 161-1, in line L1, serves to complete
a circuit for effecting the operation of the tape reader
158. - The tape reader 158 is electrically connected in the
circuit and will operate to produce the appropriate elec-
tricdl signals in response to the information contained
on the tape 157
cally.

for effecting a tool selection automati-'

30
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Energization of the coil of the relay 161 also operates
to close another of its contacts 162-2, in line L&, to com-
plete a circuit from the power dine DC-1 so that current
will flow along the line L6, through the closed contact
161-2 and line L7 to a vertical conductor 162 to energize
the conductor for the subsequent operation of the various
electrical components connected thereto. .

In a tool selection operation, the initial step is to indi-
cate in the electrical control circuit which one of the
tools 42 is to be mnext selected for location at the tool
ready station 51. Tt will be recalled that each of the
tools 42 is identified by a decimal number and is coded
in accordance with the binary numbering system having
twenty digits. The ten channels of each of the binary
coded tools has an identifier provided with coding which
in any code reading setting represents two digits in the
binaty numbering system and are adapted to be moved
past the readers 66 and 67 of the selector mechanism 65
so-as to actuate the twenty switches lin accordance with
the binary code system for identifying the. tool. -~ Since
there are twenty switches and each may have two different
values of “1” or “0,” 1,048,575 different numerical values
are provided for a capacity for identifying 1,048,575 .
tcols, each of which is represented by a’binary number.
The binary number ‘of the desired tool may be impressed
upon. the elecirical control system automatically in re-
sponse 10 signals from recorded data, such as the tape 157.

Automatic indication of the desired tool to be selected
for location at the tool change station is accomplished
through operation of a plurality of normaily open con-

*tacts 171 to 128, inclusive, which contacts are closed in
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response to signals from the record, such ‘as electrical
signals produced by the tape reader 158 from the tape:
157. The automatic contacts 171 to 199, inclusive, will
be closed in response to a signal from the record, the
contacts being ‘closed sither singly or in any combination;
to indicate in the electrical control system the particular
tool that is desired to be located at the tool ready station

51.  The contact 171 represents the first digit of the tool
binary number and each succeeding contact represents a

sticceeding - digit, with the contact 190 representing the
twentieth digit. .

With the automatic mode selector switch 159 in the .
‘on” position, as previously mentioned and as shown in
FIG. 8 line L2, the coil of the automatic tage control
relay 561 is energized so that its contact 161-2, in line
1.6, is -closed thereby completing the circuit to the ver< °
tical conductor 162 to energize it so that any of the com-
ponent relays, which are connected to.it, may be en- =
ergized in response to the closingof any of the associated
automatic contacts 171 to 199, inclusive, by cperation of
the tape reader 158. . The automatic contacts 171 to 199,
inclusive, operate to complete circuits for selectively en-
ergizing the coils of a plurality of relays 271 to 299, in-
clusive, respectively. -Thus, if tool No. 1 'is desired 1o

e selected for location at the tocl ready :station 51;:the’
automatic contact 171 will be closed to indicate the
numeral “1” for the first digit of the binary tool num-
ber, while the remaining automatic contacts 172 to 120,
inclusive, will' remain’ in their normal open: position to.
indicate 0" for. the remaining mnineteen-digits of the
binary tool number. ~A circuit will therefore be. com- .
pleted from the energized vertical conductor 162 through
the closed: automatic -contact 171, the coil of relay 273,
line L8, "and thence to ground representéed by the line
DC-2. . Energization of the coil of-the relay 271 will
represent the numeral “1” of the first- digit of .the binary
tool number; - The remaining automatic contacts 172 to
199, inclusive, will remain’ open, as previously mentioned, '
and the coils of their- associated relays 272 to: 289, inclu-
sive, respectively, will be maintained desnergized. 'Thus,. '
the binary tool number indicated in the electrical control
system: wiil be-0000000000000000001 and tool: No. 1 will’
be indicated as the particular tool to be selected for loca-.
tion in the tool ready station 51.- SE =

&
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It will be recalled that the reading heads 66 and 67 of
the selector mechanism 65 were previously described as
having ten movable fingers 63 each, which engaged the
binary coding on the tools as they moved in their cir-
cular path of travel past the sclector. It will also be
recalled that each of the fingers is connected to operate
an individual switch whenever it was shifted by an iden-
tifier 62. The twenty individual switches of the selector
65 are shown diagrammatically in FIG. 8, with the switch
116-1 representing the first digit of the identifying binary
tool number while switch 110—29 represents the twentieth
- digit of the identifying binary tool number.

Each of the switches 116-1 to %116-28, inclusive, op-
erate in conjunction with a normally open coatact and a
normally closed contact of one of the twenty relays 271—
290, inclusive, with each switch functioning with the con-
tacts of the relay which represents the same digit of the

binary number that the switch does. . Thus, switch 210-1,

line 1.29, operates in conjunction with a normally open
contact 271-1, line 128, and a normally closed. contact
271-2, line 136, both of which are actuated by the ener-
gization of the coil of the relay 271 in line 1.8, Similarly,
switches 116-2 to 110-29, inclusive, lines 129 and 133,
operate in conjunction with normally épen contacts 272—1
to 290-1, inclusive, respectively, lines 128 and L32, and
normally closed contacts 272-2 to 290-2, inclusive, re-
spectively, lines 130 and 134, which are actuated by the
energization of the coils of their associated relays 272 to
299, inclusive, respectively. The operation of the switches
110-1 to 119-20, inclusive, in combination with the op-
eration of the associated relays 271 to 296, inclusive,. re-
spectively, will indicate in the electrical. control circuit
“when the desired tool has been selected for location in the
tool ready station 51.° - .

In the present example, it has been -assumed that tool
No. 1. is desired for location at the tool ready station.
Therefore, only the coil of the relay 271, line L8, has been
energized. As a result, its normally open contact 2711,
line 1.28, is closed and its normally closed contact 271-2,
line 136, is open.  Since the contact 273—2 is open, a cir-
cuit cannot be completed to the coil of a tool selection in-
dicating relay 292, line 1.33, which, when energized, in-
dicates that the desired tool has been selected. There-
fore, with the coil of the relay 292, deenergized, its nor-
mally open contact 2921, line L35, remains open and a
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circuit cannot be completed to the coil of a stop circuit. |

conditioning relay 293, line L35. They relay 293 is pro-
vided with a normally open- contact 283-1, line 1.35,
which, upon energization of the relay coil, will close after
a time delay, through operation of a timer 294, to partially
condition the stop circuit for subsequent energization of
the coil of the stop relay 153. :

However, when a tool having its identifier number 62A
adjusted so that a code portion “C” is in code reading posi-
tion in alignment with the indicator arm 98, and the re-

maining identifiers 62B to 627, inclusive, adjusted so that
their code portions “A” are in-code reading position; ar-

rives at the tool reading position, the-finger 63 associated
with the switch 110-1 will be moved to-actuate the switch
which represents the numeral “1,” the first -digit of the
binary. tool number. - The remaining fingers. 63 of the
selector mechanism 65 will not be moved and their asso-
ciated switches. 116-2 to 118-20, inclusive, will Femain
in their normal positions to indicate “§” for the remain-
ing nineteen digits of the binary tool number. ‘Actuation
of the switch 110-1 will move its cooperating contact bar
168-1, line 133, out of engagement with .the contact
1111 and into engagement with its contact 112-1. When
this occurs; coincidence is obtained and a circuit will be
completed-to the coil of the relay- 292 and current will
flow from~the energized power line DC-1: through the

contact bar 108-1 of switch 110-1, the closed contact bar-

271-1, the contact bar 188-2 of the switch 110-2, and
- thence through the contact bars of the other tool number
switches 110—3 to 110—29, inclusive; in lines 130 and L34,
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. deenergization of the coil of its associated

to the coil of the relay 292 and thence to ground, as rep-
resented by the line DC-2. The coil of the relay 292,
upon being energized, will operate to close its normally
open contact bar 292-1, line 135, to complete a circuit
along line L35 to energize the coil of the relay 293. The
completion of the circuit along line L35 will do two
things. First, it will establish a maintaining circuit to the
coil of the relay 292 around the tool number switches to

maintain the relay energized after the desired identified

tool has moved out of selector engagement by the con-
tinued rotation of the magazine member 38, as previously
mentioned. Second, the completed circuit along line L35
will effect energization of the coil of the relay 293. The
relay 293, upon energization of its coil, will be condi-
tioned so that its normally open contact 293-1, line 136,
will move to a closed position after a time delay. This
time delay interval, for the closing of the contact 2931, is
just sufficient so that when the desired tool in the tool
reading position actuates the proper number switches to
establish coincidence between the automatic designation
circuit and the tool number selector switches, a different
tool is in the tool ready station and has actuated the
switch 70 to clesed position. However, the tool that is
in the tool ready station 51 and actuating the switch 70 is
not the particular desired tool, Therefore, with the con-
tact 2$3-1, line 136, held open for a short interval, the
the member 38 of the magazine continues to rotate after
a teol selection and the unwanted tool will move out of
the tool ready station 51 releasing the switch 70. At this
time, the contact 293—1 will close and the switch 79, line
L38, will be open so that when the identified sclected tool
is moved iato the tool ready station 51, it will actuate the
switch 78 to close it and complete the circuit along line
1.36.. When this occurs, current will flow from the en-
ergized power line DC-1 along the line 1.36 through a
closed contact bar 296 of the start switch 151, the closed
contact bar of the switch 7¢ and through the now closed )
contact 293-1 to the coil of the stop relay 153 and thence
to ground, as represented by the line DC-2." With the coil
of the relay 153 energized, it will operate to open its nor-
mally closed contact. 1531, line L3, to interrupt the cir-
cuit along line L3 to stop operation of the magazine mo-
tor 32 with the desired No. 1 tool located in the tool ready
station 51. C

Assuming now that the signals produced by the tape
reader 158 from the tape 157 are such as to designate tool
No. 732,302 as the next tool designated for selection and
location at the tool ready station 51. The automatic con-
tact 171 will’ immediately be opened thereby effecting
relay 271 caus-
ing the contacts 271-1 and 271-2 of the relay to move
to their normal positions. Since previously selected tool
No. 1 had moved out of selector mechanism engagement
after being identified and selected, the switch 1161 had
been released so that its contact bar 108-1 was returned
to its normal position in engagement with the contact
113-1.  As a resuit, the designation automatic contacts
and the tool number selector switches are conditioned
for a subsequent operation. However, at this time, the
coil of the relay 292 is maintained energized through the
maintaining circuit established along line L35. There-
fore, the coil of the relay 293 is energized and its contact:
293-1, line 136, is closed, therefore, the coil of the stop -
relay 153 is maintained energized and its contact 153-1,:
line 13, is in open position so.that the magazine motor
circuit along line L3 is maintained interrupted.

-This condition remains whether or not the previously
selected No. 1 tool.is in ths
too linterchange has been effected to interchange the No.

- 1 tool with the préviously used tool in the machine spindle

and. placing the previously used tool. in the magazine
in the tool ready station. “For example, if the previously,
selected No. 1 tool is in the tool ready station, the switch
70 will be actuated so that the coil of relay 153 is ener-
glzed - This' interrupts the magazine motor circuit which -

tool ready station 5% or a
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also effects deenergization of the coil of the relay 152 in
line L3. Thus, the maintaining circuit to the coil of the
relay 152 along line L4 is interrupted because the con-
tact 1521 is opened upon deenergization of the coil of
the relay 182. If a tool interchange has been -accom-
plished, the withdrawal of the No. 1 tocl from the tool
ready station 51 will cause switch 78 to be deactuated.
This, of course, would cause the circuit along line L36
to be interrupted to effect deenergization of the coil of the
stop relay 153. When this occurred, the contact 183-1
of the relay in line L3 would be returned to its normally
closed position. However, the circuit to the magazine
motor 32°is still interrupted because the coil of the re-
lay 152 has been previously deenergized. Therefore, the
magazine motor 32 will not operate. On the other hand,
upon a tool interchange, when the previously used tool
withdrawn from the machine spindle 56 is inserted into
the tool storage socket of the magazine in the tool ready
station 51, the switch 7@ will again be actuated. This will
once again complete the circuit along line 136 to once
again energize the coil of the relay 153 which again op-
erates to open its contact 153-1 in line L3. This is true,
because the coil of relay 292 is still maintained energized;
as is the coil of the relay 283.

It will now be assumed that the signals produced by
the tape reader 158 from the tape 157 are such as to
designate tool No. 732,302 as the next tool designated
for selection and location at the tool ready station 51.
It will also be assumed that the designated tool No.
732,302 is located in a position other than the tool read-
ing position and the tool ready station. Now, the sig-
nals produced designating tool No. 732,302, represented
by the binary tocl number 10110010110010001110, will
effect the closing of the automatic too! number designa-
tion contacts 172, 173, 174, 178, 181, 182, 184, 187,
188 and 199. With automatic contacts 172, 173, 174,
178, 181, 182, 184, 187, 188 and 199¢ closed, the coils
of their associated relays 272, 273, 274, 278, 281, 282,
284, 287, 288 and 259 are energized. Energization of
the coils of these relays will effect the closing of their asso-
ciated normally open contacts 272-1,273-1, 274-1, 2781,
28i-1, 2821, 2841, 287-1, 288-1 and 299-1, respec-
tively, lines 128 and 1.32, and the opening of their asso-
ciated normally closed contacts 272-2, 273-2, 274-2,
2732, 281-2, 2822, 284-2, 287-2, 2882 and 280-2,
respectively, lines 136 and 134, However, even though
the coils of the relays which are associated with the au-
tomatic contacts which represent the particular digits
of the binary number of the desired tool No. 732,302
are energized, coincidence between the automatic desig-
nation contacts and the reader or selector switches is
not obtained because the desired tool No. 732,302 is not
in position to be read by the selector mechanism 65, but
some other tool, or no tool, is in reading position. - Thus,
the particular switch combination which represents the
desired binary tool number will not be actuated, accord-
ingly, coincidence does not exist.

However, with the binary tool number

10110010116010001110,

representing tool No. 732,302, impressed on the designa-
tion circuit as the next desiréd tool to be selected by the
selective actuation of the automatic. switch contacts 171
to 199, inclusive, the button of the manual start switch
151, line 13, is depressed. With the button of the start
switch depressed, an associated contact 296 in line L36
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is moved to open position. The opening of the contact’ ;

286 in line 136 operates to interrupt the circuit along
line 1.36 to deenergize the coil of the relay 153. With
the coil of the relay 153 deenergized, its associated con-
tact 153-1, line L3, is moved to its normally closed po-
sition. As this occurs, the circuit to the magazine motor
32 is completed and the motor will operate to drive the
magazine member 38 in its rotational movement.- When
tool No. 732,302 carried in the member 38 is moved

18

into engagement with the selector mechanism. 65, the
coded identifiers 62A to 627, inclusive, having code por-
tions “B,” “C,” “D,” “D,” “A,” “A,” “B,” “C,” “B” and
“B” respectively, adjusted in code reading position in
alignment with the indicator arrow 98 on the holder will
cause switches 116-2, 110-3, 116-4 and 110-8 to be
actuated, while switches 110-1, 110-5, 119-6, 110-7,
110-9 and 116-18 are not actuated and remain in their
normal positions. The opposite code portions “C,” “B,”
“D,” “D”? “A,” “A,” “C,” “B,” “Cn and “Cn Of the ideﬂﬁ-
fiers 62A to 62J, inclusive, respectively, will actuate
switches 110-11, 110-12, 119-14, 11017, 110-18 and
110-29, while the switches 118-13, 119-15, 118-16 and
110-19 are not actuated and remain in their normal
positions. The actuated switches represent the second,
third, fourth, eighth, eleventh, twelfth, fourteenth, seven-
teenth, eighteenth and twentieth digits, respectively, of
the binary tool number 10110010110010001110, which -
represents tool No. 732,302, i

Thus, with coincidence obtained between the  auto-
matic tool designation contacts and the tool selector
switches, the circuit to the coil of the relay 292 is com-
pleted to enmergize the coil and effect the movement of
the associated contact 2921, line L35, to a closed po-
sition to indicate the selection of ‘the desired tool.

Closing of the contact 292-1, line L35, will complete
the circuit along line L35 to energize the coil of relay
293. With the circuit completed to energize the coil of
the relay 293, its contact 293-1, line 136, will be moved
to a closed position, after a time delay, so'that an un-
desired tool is moved out of the tool ready station and
releases the switch 70. The continued rotation of the
member 38 will move the identified desired tool No.
732,302 into the tool ready station 51 which thereupon
will actuate the switch 7@, line 136, to effect deenergiza-
tion of the coil of the relay 153 and the resulting de-
energization of the magazine motor 32. The rotation
of the magazine will stop with the selected desired tool
No. 732,302 located in the tool ready station 51.

The preceding description of a tool selection operation
has been given with the assumption that the designated
desired tool No. 732,302 was located in a position other
than the tool reading position and the tool ready station.
It will now be assumed that the designated tool is lo-
cated at the tool reading position. In this assumed posi-
tion, all switches, relays and circuits will be in @ con-
dition as previously described. Therefore, when the but-
ton of the start switch 151 is depressed momentarily,
coincidence is immediately obtained because the desig-

‘nated desired tool No. 732,302 is in engagement with the

tool selector switches and they are actuated in a proper
combination to establish coincidence.. Upon. coincidence
being established, this would normally effect the energiza-
tion of the coil of the relay 153, line L36, to thereby in-

5 terrupt the circuit along line L3, so that the magazine

motor 32 will not operate. This is true, because with the
designated tool assumed to be at the tool reading ‘posi-
tion another different tool would be located at the tool
ready station 51 thereby actuating the switch 70 to closed
position. - With the switch 7@ in closed position, a circuit
to the coil of the stop relay 153 is normally completed.
To insure that this condition does not occur, when the
start switch 151 is depressed momentarily to start the
magazine motor, the contact 286 thereof, in line 136,
is opened, so that even though the switch 70 is closed
and the contact 2931 of relay 293 is closed, the coil of
the stop relay 153 cannot be energized. Thus, upon

- ‘coincidence being immediately established by the-desig-

70
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nsted tool being in.the tool reading position; the maga-

zine meémber 38 will be rotated to move the tool at the

tool ready station out of position thereby releasing switch
79. - Thereupon,-when the button of the start switch 151
is released, the switch 70 will have been released to
its open position and it will operate to keep the coil of
the stop relay 153 from being energized until such time -
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as the demgrrated tool. is moved iritc the tool leady sta-

tion 5 The motor 32 will thus operate; as before; mov-
ing the sélected tool No. 732,302 out of selector engage-
ment and into the tool reéady station 51.- When the se-
Iected desiréd tool is moved into the tool ready: station,
vthe swrtch 70 will be actuated and rotation of the maga-
zme will stop with tool No. 732,302 located in-the tool
ready statron 51,

LIt will now. be assumed that the desxgnated desired-tool
No 732 302 is locatecf in the tool ready station 51. With

the condition existing, the button_of the start sw1tch will

be depressed and the motor 32 will be energized to rotate
the magazine moving the designated desired tool ouf of

the tool ready station 51. Magazine rotation will' con--

tinue until such time as the designated tool has been ro-

tated. into- engagement with the selector' mechanism 65

to establish coincidence between the automatic designa-
tion contacts and- the tool selector switches and the desired
tool No. 732,302 has once again' been moved into the
tool ready station 51 to again actuate the -switch 70
upon the subsequent identification of the tool. - .

From the foregoing explanation of the arrangement and
operation of the illustrative embodiment of the invention,
it is-apparent that thére has been provided an improved
system for identifying the individual tools of a large num-
ber. of - different tools.
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It is also apparent that there has -

been provided an improved means for coding the teols in -

which the coding need never be disassembled in order to
change the particular tool identifying coding.

Although particular structure has been shown and de-

scribed in considerable detail as exemplary of the man-
ner in which the invention may be practiced, it will be
apparent to those skiiled in the art to which this invention

30

relates that various meodifications of the structures here- -

in shown may be effected without departing from the spirit
and scope of the mvepmon as defined in the subjoined
claims.

The pr 1nc1ples of this invention having now been fully
explained in connection: with the foregoing description,
I hereby claim-as my. invention:

1. In a tool identifying and selection mechanism for
identifying a desired tool from a group. of tools for loca~

tion ‘at.a tool ready station positioned:in spaced apart'

relationship to- a tool 1dent1fymg station;

a tool sterage member carrying the group of tools and
being movably supported for moving the tools suc-
cessxvely through the tool identifying statlon and the
_tool ready station; - -

a source of power connected to drive sa1d storage mem-

. ber in its path of travel;

a pluraiity of designation clements actuatable in dif-
ferent combinations to designdte the number of the
tool to be located at the tool ready station;

a- plurality ‘of- electrical control elements positioned
at’ the identifying station for actuation in different
combinations, said designation elements and said con-
trol elements being connected to indicate-the. de-
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20 :
and. provided- with- a plurality -of predeterminately;
spaced apart code receiving means;

a plurality of idéntical code members having a plurality’
of different code portions adjustably carried by said-
code receiving means, said code members being pre-
determinately adjusted relative to each other and to:
the receiving means.in a ‘manner that the composite:
cade portions of the code members provide a coded:
structure - representing- a -specific distinguishing nu--
merical coded value, each of the. coded structures:
being operative to initiate a coded output signal
for identifying a position on the storage member- that
corresponds to the associated code receiving means;

~a code indicator remotely positioned relative to the
index station -and disposed in operative proximity.
to - said storage member, said code -indicator being
esponsive to. coded identifying signals. originated by
said.coded structures carried by the storage member;
means - for effecting relative movement between said
storage  member and said code indicator for identi-
fying.a position on the storage member which is de-
sired to be located at the index station; and,

a stop device responsive to the coded structure indi-
cated by said code indicator to terminate the rela-
tive. movement between the storage member and said
code indicator with the desired position on the stor-’
age member located at the. index station. )

3. In a tool selection mechanism for selecting a de-

sired- tool from. a plurahty of different tools for location
at'a tool ready station;

a source. of power;

a rotatable tool storage magazine operably connected
to be rotated by said source of power relative to a
tool ready station;

a plurality of different tools removably carried by said
magazine for rotation-therewith to be moved in-
dividually in succession to the tcol ready station;

code actuators on each of said tools for identifying the
associated tool;

a. tool selector device comprising a. pair of spaced
apart reading heads located remotely from the tool
ready station and pesitioned so as to be actuated
simultaneously by the code actuators of each of
said tools as said tools move with said magazine for
identifying the tools;’

control means operab‘y connected to control the move-
ment of said magazme and,

a stop device connected in series. with said tool selector -
device and operable when actuated in series. relation-
ship -with 'said- selector device by an identified tool
to effect operation of said control means to stop the:
movement-of said magazine with the identified tool
= located. at the tool réady station.

4. In a tool selection’ mechanism for selecting a desired:

tool from a group of tools at an identification station for
subsequent positioning location of the identified tool at a.

~tool ready station;

sired tool to be located at the ready station when said

conirol elements are actuated in the combination
. which  coincides with the combmatlon of actuated
- designation elements;
a plurality of coded 1dent1ﬁer members arranged in
code fashion associated with each- tool to identify
.- the individual tools and operable to actuate.said con-
trol elements as the tools move. past said “control
elements in the identifying station; and;

a stop element positioned at the tool ready station for'

60

-actuation by the indicated desu'edrtool and condi---

.. tioned to be'operable in combination with the proper-
* = predetermined tool identifying operation of said con-~
~trol elements- to- terminate ‘the. movement. of said: -

storage member -with ‘the desned tool located at the
tool ready- station.:
2. In a machine tool;:

-an mdexable storage mémber havmg an mdex statlon,

75

.a’ plurality of des1gnatlon elements actutable in differ---
ent combinations to designate the number of the tool
" to be selected;
a plurality of connol elements at the 1dent1ﬁcatxon sta--
“tion for actuation in different comb1nat1ons in binary;:
code fashion;
a plurality of identifier members havmg a plurahty of :
- binary - coded " identifying - portions associated - with:
: each tool, said identifier niembers being arranged to:
present a distinctive coded: configuration to. identify:
.. - the number of an associated tool and operable. to:-
- actuate said control elements as sald tools move past,
said control elements; .
power means connected to produce: relatlve movement,
- between said tcols and said control elements so that
- said identifier-members will actuate said control ele-
ments in. accordance Wlﬂl the number of: the -tool;
and,
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a stop device at the tool ready station connectéd to
terminate relative movement between said control
elements and said tools when said control elements
have been actuated in the combination that identi-
fies the tool number designated by the actuated des-
ignation elements with the indicated tool located in
the tool ready station.

5. In apparatus for identifying the individual tools of

a group of tools;

a source of power;

a rotatable tool storage magazine connected to be
rotated by said source of power. relative to a tool
ready station;

a plurality of tools carried by said magazme for move-
ment with it to be moved individually in succession
to the tool ready station;

code identifiers associated with each of the tools to
identify each tool individually;

a tool identifier located remotely from the tool ready
station in position to be actuated by the code iden-
tifiers on said teol as the tools move with said maga-
zine and operable when engaged by the code iden-
tifiers of a tool to produce a signal to indicate the
tool identified;

control means operably connected to regulate said
source of power for stopping rotation of said maga-
zine; and,

a stop device located at the tool ready station in posi-
tion to be actuated by the tool indicated by said tool
identifier and operable upon being actuated by the
identified tool to effect operation of said control
means to stop rotation of said magazine, with the
tool indicated by said tool identifier located at the

“tool ready station.

6. In a tool selection apparatus for a machine tool hav-
ing a rotatable tool storage magazine indexable to a tool
ready station;

a plurality of different tools removably carried by the
magazine for rotation therewith for successive move-
ment to the tool ready station;

a source of power connected to indexably drive the
magazine in an indexing movement;

a plurality of coded identifying members carried by
each of said tools for individually identifying each
tool;

a twin code reader located remotely from the tool ready
station and positioned to simultaneously read. the
coded identifying members of each tool as the tools
move with the magazine, said readers being operable
to produce a signal for identifying the tool which
actuated it;

control means operably connected to stop operation of
said source -of power to thereby stop the movement
of the magazine; and,

a stop device lof,aaed at the tool ready station in posi-
tion to be actnated by the tool identified by said
reader and-operable when actuated to effect opera-
tion of said control means to stop magazine move-
ment with the identified tool located at the tool ready
station.

7. A selectively operable tcol identification. apparatus
having a power driven tool storage magazine provided
with a tool ready station; )

a plurality of different sizes and types of tools remov-

. ably carried by the magazine;

a plurality of identifying members having the same
structural configuration and provided with a plurality
of different code portions adjustably affixed to each
of said tools for selective individual positioning rela-
tive to each other and to th° associated tool for iden-
tifying the tool; ’

a tool selector remotely posltioned relative to the tool
ready station and disposed so as to be activated by
the identifying members on each of sthe tools carried
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by the magazine as the magazine is operated said
tool selector being operable when actuated by a de-
sired tool to produce-a signal to identify the tool;
and,

a control device operable when actuated by the identi-
fied desired tool to terminate the operation of the
magazine with the desired tool lo»ated at the tool
ready station.

8. In a tool selection apparatus for a machine having

a tool storage magazine indexable to a tool ready station;

a source of power connected to drive the magazine in
an indexing movement; :

a plurality of different tools removably carried by the
magazine for movement therewith;

a plurality of coded identifying members carried by
each of said tools to individually identify each tool;

a code reader located remotely from the tool ready
station and positioned to read the coded identifying
members on said tools as the tools move with the
magazine, said reader being operable to produce a
signal to identify the tool which actuated it; and,

a stop device connected to control the operation of said
source of power spaced apart from said reader and
positioned to be actuated by the tool identified by
said reader to stop the movement of the magazine
with the identified tool positioned at the tool ready
station. '

9. Tn a tool selection apparatus for selecting a desired
tool from a group of tools and including storage means
for removably supporting a group of tools;

identifying members having a plurality of different code
portions associated with each tool, said identifying
members being adjustable’to present selected code
portions in pref?etvrmmed combinations for identify-
ing the number of an associated tool;

a plurality of electrical control elemen’cs comprising a
tool identity station and being arranged in code fash-
ion to be actuated selectively by the cede portions
of said identifying members for identifying the tools
as they move relative to said control elements;

power means connected to effect relative movement be-
tween said storage means carrying the identified tools
and said control elements; and,

an interruptor located at a ready station remote from
said identity station and being operable when actu-
ated by a tool identified by said control elements to
terminate relative movement between the said stor-
age means and said control elements.

10. In apparatus for seleciing a desired tool from a plu-
rality of different tools and locating the selectﬂd tool at
a predetermined location;

a movable tool storage member;

a source of power connected to drive said storage mem-

- ber;

a plurality of different tools removably carried by said
storage member;

separate signal actuators respectively associated with .
each of said. tools for 'selective ‘adjustment without
removal to transposed positions, said actnators: pre-
senting two angularly spaced radially extending code
configured portions respeciively operative to actuate
spaced apart twin readers; -

“a code responsive selector apparatus comprising a pair
- of :spaced apart twin readers mounted in position fo .
be actuated 'simultaneously by the coded signal actua-
“tors associated with the respective tools as said tools
pass through said readers with said storage member’
for producing a signal to indicate the tool which actu-
ated them; and,

a control means operative in conjunction with s&d se-
lector. apparatus to control the operation .of said -
source of power for locating the indicated des;red

- -tool in the predetermined location. : B

11. In apparatus for indicating a desired: tool from a‘e
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plurality of taols and locating the indicated desired tool

at a predetermined location;

a movable tool storage member;

a source of power connected to drive said storaoe
member; ‘ :

a plurality of different tools carried by said storage
member;

separate signal actuators 1espect1ve1y associated with

o

each of said tools in predetermined coded combina-

tions for 1dent1fymv the related tool;

a code responsive indicator device compr;smfr a pair
of spaced apart readers mounted in position to be
actuated simultaneously by the coded signal actu-
ators associated with said tespective: tools as said
tools move with said storage member for producing
a signal to indicate the tool which actvated it; and,

a. selector device operative in conjunction with said
indicator device to control the operation .of said
source of power for locating the indicated tool in a
desired location.

12. In a machine tool;

an automatic tool- selection apparatus comprising a
storage member adapted to removably carry a plural-
ity of tools;

a plurality of separate coded identifying members. asso-
ciated with the tools and with the storage member,
said identifying members being provided with a
plurality of pairs of opposite code portions;

a relatively movable pair of spaced apart twin. code
readers positioned to be operatively responsive in
code fashion to said coded identifying members as
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said storage magazine and said twin readers are -

moved relative to each other to pass the tools carried
by said storage magazine through said twin xeaders
successively; -

drive means for effectmg relative movement between
said storage magazine and said twin readers; and,’

a stop device connected in series relationship with said
twin readers and operable when actuated by a tool
selected by said twin readers to interrupt said drive
means for locating the selected tool in a desired
position.

13. In a tool selection apparatus;

an indexable tool storage magazine movable relative to
a tool identity station and a.spaced apart tool ready
station, said magazine being provided with a plurality
of positive tool locating means respectively adapted
to retain a plurality of tools in predetermined corre-
sponding angular relationship to said magazme

a plurality of tools provided with complementary posi-
tive locating- means and being removably carried by
said storage magazine; -

a plurality of preseitable code ldentlﬁcatlon means asso-
ciated with' each of said stored tocls and being pre-
set in predetermined angular relationship to the posi-
tive locating means respectively presented thereby
for respectively identifying the location of the indi-

- vidualtoolsin said storage magazine;

power drive means connected to indexably drive said
- storage ‘magazine relc.ave to the identity . statxon and
the teady station; ’
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code control means 1nc1udmg a code responswe reader:

positioned at the identity station to be actuated by
said code. identification means,

means for subsequently stopping said storage maga-
zine to‘locate a desired tool at the tool ready-sta-

tion; and a stop device in theready station responsive

to arrival of a preselected tool for deactuating said
power drive means in accordance with the predefer-
mined actuation ‘of said code responsive reader

14 In a tool retaining holder;

a. plurality of coded identifying members adjmt'ibly

: camed by the-holder, said identifying members hay- S
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mty the ‘same’ stmctural conﬁgurat_on compnsmg

said code control )
means being connected to condition said power drive
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lateral extending elements of different sizes, certain
of said elements being of one size to provide one
coded value and certain other of said elements being
-of a different size to provide another coded value;

a plurality of retaining devices carried by the holder in
posiiion to engage each of said identifying members
for maintaining said identifying members in selected
adjusted position relative to each other and to said
‘holder; and,

Jocking means carried by the holder to secure said iden-
tifying members in the selected adjusted positions.

13. In a toolholder provided with code guide means;

a- plurality of individual code elements adjustably
ccarried by said guide means for selective individual
‘positioning movement to a predetermined code read-
ing position with respect to one another and to said
holder, each of said code elements being so con-
figured as to present a plurality of different code por-
‘tions respectively having correspondingly different
numerical values; and,

means for retaining said code elements in selectively ad-
justed -positions on said guide means with predeter-
mined code portions respectively presented thereby
at the reading position for providing a coded identi-
fication equivalent to the summation of thé numerical
values of the code element portions positicned at the
code reading position.

i6. In a toolholder provided with a tcol receiving

socket and code 1ef‘e1v1ng means;

a plurality of coded 1dent1fy1ng members having the
isame structural configuration and presenting a plural-
1ty of lateral extendmg elements of different sizes

with each different size having a different binary
value said coded 1dent1fy1ng members being adjust-
ably affixed to the code receiving means of the tool-
holder;

releasable retention means associated with the tool-
‘holder and with: said coded identifying members to
releasably retain said identifying members in ad-
justed position relative to each other and the tool-
holder so- that said adjusted identifying members
present a binary coded structural configuration repre-
senting the summation of the values of each of the
ad]usted lateral extending elements of said identify-
ing members.

17. In a tool retaining holder;

a plurality of coded 1dent1fy1ncr members adjustably
carried by the holder for individual selective angular
seiting movement to a predetermined code reading
_position relative to the holder and to each other,
said identifying members being each configured so
as'to present a.plurality of different code portions.
extending different radial distances and respecti vely
having different numerical values; and,

Ietammg means for holding said identifying members

in selected angularly adjusted position on the holder
with the predetermined radially extending:-code por-
tion respectively presented by - said angularly - ad-
o justed identifying members at the readmg position
for providing a coded identification equivalent to the
summation. of the numerical values of the radially
extendmg code portion of each. identifying member
located in code reading position. -
18. In a tool retaining holder;

" a plurality of coded identifying members carried by

said holder, each of said identifier members having
the same structural configuration comprising at least -
two’ peripheral surfaces having different radii, -one
of which repréesents the binary number “1” and the
other of which represents the binary number “07;

‘a plurality of detent devices carried by said holder and

.associated with each of said identifier members for

maintaining said identifying -members in predeter-

mined selected adjusted setting on. said holder; and,
lockmg means carrled by said- holaer ‘and operable to
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lock said identifier members in a selected adjusted
setting.

19. In a tool retaining holder;

a plurality of coded identifying members carried by
the holder, said identifying members having the
same structural configuration comprising a plurality
of different contiguous peripheral surfaces, certain
of said peripheral surfaces being of one configura-
tion to provide a binary coded value of zero and cer-
tain other of said peripheral surfaces being of an-
other configuration to provide a binary coded value
of one; and,

retaining means associated with the holder and said
identifying members for maintaining each of said
coded identifying members in a selected adjusted
position relative to each other and the holder.

20. In a toolholder provided with a tool socket and

code receiving means; '

a plurality of binary coded members, each being of the
same structural configuration presenting a plurality
of different code portions having a different binary
value, said members being adjustably affixed to said
code rsceiving means for selective setting of the code
portions of said members to a code reading position
to provide a binary coded structural configuration of
an identifying coded value representing the summa-
tion of the values of the adjusted portions of each
identifying member,

21. In a toolholder provided with positive locating

means and spaced apart code receiving means;

a plurality of code elements selectively carried by said
receiving means in positions to coact for providing
a preselected coded identification at a reading posi-
tion in axial alignment and in predetermined angular
relationship to the locating means presented by said
toolholder, said code elements being respectively pro-
vided with different length radially extending code
element portions having different numerical values;
and,

means for maintaining said code elements in selective
angularly adjusted positions on said receiving means.

22. in combination with tool storage means;

a plurality of tools removably carried by said storage
means;

separate positive locating means operative to retain each
of said tools in like angular relationship to said
storage means;

tool identifying means associated with each of said
tools and comprising a predetermined combination of
axiaily spaced code pertions of different radial length,
each of said combinations of said code portions being
in axial alignment and in corresponding angularly
relationship to said positive locating means associated
with said tocl identified thereby;

a code responsive tool identifier carried in spaced re-
lationship to said storage means for operation by
said tools identifying means carried by said stored
tools to provide coded output signals;

power drive means connected to move said storage
means relative to said identifier and relative to a
tool select station positioned remotely therefrom;

presettable tool select means operative to provide a
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coded output signal for identifying the tool to be
positioned at the tool select station; and,
stop means responsive to coincidence between the code
signals from said identifying means and said tool
select means for controlling said power drive means
to stop said storage member for positioning the
identified tool in the tool select station.
23. Tool means;
code identifying means movably carried thereby and
presenting a plurality of axially and peripherally
spaced code.portions that individually have distinct
numerical values; and,
means for retaining said code identifying means in se-
lected angular adjustment relative to said tool means
for presenting a selectéd combination of said code
portions in like "angular relationship - thereto for
providing a selected numerical identiflcation equiva-
lent to the summation of values of said code portions
- comprising the selected combination,
24. Tool means;
code elements carried by said tool means for selective
angular adjustment, said code elements being re-
spectively provided with a plurality of angularly
spaced apart ¢ode portions of different radial length;
and,
releasable retaining means operative to secure said ele-
ments in angularly adjusted positions for maintaining
selected code portions in predetermined relationship
to comprise a distinctive coded identifying configura-
tion.
'25. In atool identification system;
tool storage means;
a- plurality of tools removably stored in said storage
means;
 positive locating means operative to retain each of said
stored tools in like angular relationship to said stor-
age means;
tool identifying means carried by each.of said stored
tools and respectively comprising differentiating
combinations of code portions of different radial
length, each of said combinations of said code por-
tions being in axial alignment and in corresponding
angularly spaced relationship to said positive locat-
ing means associated with said tool identified thereby;
a code responsive tool identifier carried in operatively
spaced relationship to said storage means in a posi-
tion to be operated in cede fashion by each of said
combinations of said radial code portions respectively
comprising said identifying means for each of said-
stored tools, said identifier being disposed to produce
a corresponding coded output signal when operated;
and,
selectively operable power drive means connected to
effect relative movement between said tool storage
means and said tool identifier,
whereby said identifier is operative to prov1de coded out- -
put signals to indicate the location of said stored tools in
said storage means.
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