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IS - the switches sequentially as the spout is

1. Sorter apparatus responsive to any one rotated. of a plurality of
categori zi ng i gn@l s, includ- 5. Sorter apparatus responsive T0O any one —
ing a delivery spout supported for rotation of a plurality of categorizing

signal s, said 5 about a central axis, neans operable to apparatus
including a plurality-of article 70 rotate the delivery spout to
regi ster the receiving RATFENPo GAFION dﬂdb}%%@fd of
the spout *with an one of axis, WG Mgﬁ@s means nount _ a
predeter\v’(‘hed nunhge=af r ot ati%na posI - pivotal novenent in either of two
di recti ons S st ate of Application and filing Complete Specification:
i g March 9, 1965. No. 9989/65.
3\ Application made in United States of America (No. 354,210) on
a March 24, 1964.
—X -
o Complete Specification Published: Dec. 13, 1967.
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-a Corporation organised according to the one of the said rotational positions corre- 45
lafv:g of the State of Delaware, United States sponding with that categorizpi’ng signal, and
5 o mellz')lca, of 13500 North Central Express- article receiving means disposed at the said
Xg, ,Dallas, ‘Texas, United States of rotational positions to receive articles from
: erica, do hereby declare the invention, the delivery spout.
- for which we pray that a patent may be The control means can include an array 50
_ granteg to us, and the method by which it of normally disabled elements symmetrical
1o is gg e performed, to be particularly de- with the central axis and actuating means
._ S_cl'} h(;d in and by the following statement: —  operable to actuate sequentially the normally
: 1 S Invention relates to a sorting system, disabled elements. One of ‘the array and
and more particularly, to a multiple-bin the actuating means is fixed and the other &5
. Totary sorter. In a more specific aspect, the rotatable with the spout. The control means
16 i{_lventlon.relates to the control of the de- additionally includes means operable in re-
15 _1verg'h of items, deposited serially in a sort- sponse to a categorizing signal to co-operate
#g athllptﬂ, Into any one of a plurality of with an actuated element abruptly to stop
arl?:' which are' positioned in a circular operation of the driving means when the 60
Iny'th . ) spout is in a rotational position correspond-
20 dont eh rocess of producing many pro- ing to the categorizing signal concerned.
ucts in high volume, quahty and perform-  -In a particular embodiment, the article
ance control often are superimposed on the receiving means, e.g. bins, are disposed in a
gpt%ut of the production line to sort the in- circular array. A drive motor is mounted 65
_ ividual units produced into different cate- at the axis of the array with a driveshaft
o5 gorlgs, the nature and number of which de- extending above the array. The article de-
ﬂclenthupon preset or predetermined criteria. livery spout is supported on the driveshaft
le tEYOd‘?CﬁOD_ of tramsistors, for ex- and extends radially and is rotatable upon
ample, there may be variations from one energization of the motor to move its de- 70
unit to another as they are delivered from livery end sequentially into regjstration with
30 %g gs_(sit_m_lgly line. - The units generally must the bins. A fixed support is mounted ad-
X individually tested to make certain that jacent to the spout and has normally open .
tesetys Theet certain standards. From such switches mounted thereon in a circular g
s, ey may be sorted into categories array in number corresponding with the 75
InS upgn the performance of each unit. number of bins. A control and an ener-
25 sort:ccm ance. with the present invention gizing circuit for the motor includes de-
. 11' 3iPPal‘atl_l_s responsive to any one of energization means operable upon the
2 (ﬂ!fa ity of ¢ategorizing signals, includes closure of one of the switches. Switch
2 elzlrc;liy spout supported for rotation about actuator means, supported on the drive 80
. defi‘:rlér axis, means operable to rotate the shaft for rotation therewith in proximity
o Sepve y sp'(:_)u_t'ﬂtlo register the delivery end to said switches, close the switches sequen-
numbespo}l' With any one of a predetermined tially as the spout is rotated. Means re-
centralr Of ‘rotational positions around the sponsive to a categorizing signal energize
axis, and control means operable in a circuit leading to one of the switches to 85

© Crown Copyright 1967.
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COMPLETE SPECIFICATION.
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response to a categorizing signal to arrest
[Price 4s. 6d.]

rotation of the spout when it is in a selected

de-energize the motor and a selected one of



tions around the central axis, and control about the central axis, the
article delivery 10 neans operable in response to a categorizing means
having a delivery and registrable in- 75 signal to arrest rotation of

t | VAR, article receiving neans,” .~ Tsina
sel ected one of the said rotational first and second corresﬂond’ ng
pluralities of ‘positions correspondl ng wth that categoriz- normall y

open swi tches di sposed about the %) signal, and article receiving
means di ~central axis,. a first év%ro% lactuator nmounted 15 posed at, the
said rot at [ ﬁl@ekl\avxtﬂﬁ§'itél&@(§ ahd rothth dF' HOT RoudiQVSEEHse fRLRUE, B Giadsr als axn S
80 - recespost ﬁl’a'i‘rb@sddeﬁheﬁl’lﬁfégrl%th@ v | the/erﬂysubmown be %&ﬁigai b@l’mtfibeti]e \a,z.t icle
delivery ne Sletltqcelvmg meghs  @onesperdingp toar d@qysn sonsole dP ri}lybbulmgl capty] bins -

posi ti onapl ‘ﬁte g en o) nand remoy ‘ |
%&E}i 2 Jn] Lnatvdﬂp gﬁ{ko}‘; nor mal |y

I ncl udes - anb@ggs@ e be¥erendd h,a% 3 po
di sabl ed el e:nﬁerm:omy msmhwb(:hes A dymhrdnbusstste ralotdrysz ds plurali ty

s R S Ca R M S0
rot at abl yo niflL veﬁﬁﬁ‘ .3%“ Bt ot Kol it el High £ BRE gt s,
the pivotal FIGUREENts abae tikee LPtthell ingXiper surface with 4 mounting plate 55
line 2—2 of FIGURE 1 showing a portion thereon. A radial, downwardly extending
of the system of FIGURE 1; . delivery spout 58 is mounted on mounting
FIGURE 3 is a layout of the relay turn- ~.plate 55 with its mouth positioned at the.
15 table; axis of rotation to receive components de- 80
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FIGURE 4 illustrates a reed relay as
viewed along line 4—4 of FIGURE 3; and

FIGURE 5 is a circuit diagram of a
control system.-

The present invention will be described
in connection with. a manually controlled
testing operation in which an operator may
be seated at a test console 10 with a test
block 11 on'a desk portion of the console.
The test block 11 has a component-receiv-
ing fixture or socket 12" and a test button
13, The operator inserts a component 14
to be tested in the socket 12 and depresses
the button 13. Responsive thereto, one of
the test systems known in the art subjects
the componeént 14 'to a plurality of different
tests. When the testing uence i ‘com-
pleted, an actuating signal ‘is generated by
the testing unit. The operator then removes
the component. 14 from the ﬁxture 12 and
de%osus it in a chute 15.

he following description is related to
a system for directing the element 14 when
placed in chute 15 to one.of a plurality of
bins, the location or 1dent1ty of which is
determined by a categorizing signal which
results. from the test procedure. There are
many: different tests and many different
criteria that might be applied in the tests
of a given component or class of compon-
ents.” For the purpose of the present de-

_scription, it will be presumed that a multj-

component categorizing signal is generated
in ‘response to the tests of a given com-
ponent, and that in response’ to the cate-
gorizing signal, the component is to be de-
livered "to a particular receptacle or bin,
In the embodiment of the present inven-

“tion' shown in the drawings, sixteen -bins

21--36 are employed. The bins are generally
of truncated, pie-shaped cross section. They
are mounted in a circular array on'a turn-
table 40. Each bin rests on the turn-table
40 at the bottom thereof, and is hooked
onto the head of a screw or bolt at a mid-
point, -as shown in FIGURE 1, where a
keyhole in the inner wall of bin 21 engages
the head of a. radially extending bolt 42.

Bolt 42 is secured into the periphery of a

disk 44.. The turn-table 40 is' rotatably

posited in the chute 15. The spout 58 has

its discharge port or nozzle 60 positioned

.over the zone occupied by bins 21—36. By

‘rotation of spout 58, components can be

delivered to any one of the sixteen bms
mounted on the turn-table 40.

- Tt is preferred to provide for rap1d rota-
tion of the spout 58 from any . given posi-
tion to a new pisition, and to stop the spout
at the selected position, depending upon a
categorizing signal in the time interval be-
tween the completion of the test of the com-
ponent 14 and the time the component
reaches the delivery nozzle 60 of the spout
58. Further it is convenient that the spout 58
will not have to rotate more than 180° from
any start position to reach any bin. The direc-
tion of rotation is controlled so that the
spout will always travel in the direction cor-
responding with the shortest distance to
the next selected bin.

Control of the spout 58 is accompllshed
by energizing the motor 52 upon completlon
of the test sequence and then by stopping
the motor in response to actuation of an
enabled control element by a position mag-
net 70- which rotates with spout 58. More
particularly, nine relatively short bar mag-
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nets 70—78 are mounted on a disk 80 o

which in turn is mounted on shaft 54,
Eight of the magnets, the magnets 71—78,
are. mounted on a relatively short radius.
Magnet 70 is supported by a bracket from
disk 80 at a considerably greater radius
than magnets 71—78. The shaft from the
reduction gear unit 56, the shaft 62, ex-
tends upwardly through a stationary ‘table
79, supported above the gear reducing unit

56, The table 79 supports a plurality of

reed relays. In this embodiment, a sixteen-
bin unit, sixteen normally open reed relays.
S1—S16 are mounted in a circle on.the
table 79 so that they may be actuated by
the magnet 70. Sixteen additional normally
open reed relays SIA—SI16A are mounted
on the table 79 at a shorter radius so that
they will be actuated by. the magnets

71—78. ‘When motor 52 is energized, the
spout 58 and ‘magnets 70—78 rotate. When
magnet 70 closes a c1rcu1t th:ough the one
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array or the actuating neans being fixed and together with the article
delivery neans to the other rotatable with the spout, and the be
positionable in switch-closing relationship control neans further

i ncl'uding neans joper- with separate ones of the normally open 25 able in
response to%a cat egorizing signal swtches of the second plurality, the
said 90- ~ to co-operate with an actuated el enent ot her swi tch actuators
bei ng di sposed gener- abruptly to stop operation of the said driving

ally in.a semcircular array about th@4é@ht r al means when the spdut is

in a refEati L1ad2081-s16 At ner gl 24 ; ' . on
Cor T eSAondl R Do e Bl i) S S 08 T e e ough

the first 3(?'§érgig'th;@-'rqi8§t.%e g;'avel of the spout n}oveéi to a position over afn);B one of\kittedn act uat or
and cont aignidfy, Y emesels 7y -T§eooperate with Qg ieqm sy pihen opeofy %ﬁ&ﬁ@i}i tg any
) g-mn_er._;-- of d  reldys SIA-S16A 'in a time 1n O szil e _SECo;
'vﬁe%% I@:%B aeedire@gsnvihngrher%[ﬁﬂﬁ H‘S _oﬁ r% $ 0

one axis, -rgvgs \ is highl .
cat egor:i zi ngwhidhgthalspout | 38Ciotatks an@NBr @iustaling yiChasl adedeatd EPacity td Sdcémdlel | very

i ng a pl urallf tty wfatein jacdizection dpr jshagteste adats 2 sbstantiabprddustipnt ofitemns tsucht or s, an

ener gi zabjge MAversedol ‘b%&%ﬁg 2 :‘é‘bﬁ’g‘%qsaraséfef:%.‘?,l COmpEY  circuit for the
driving nmeangsowObdh & YheClbmet-supporting ~ disk _ ConrtroL, UNIT o 75
- 80:- 'The magnet 70 is mounted in the angu- The. manner in which the system operates
Jar” position -next to the magnet 71. The will further be understood by referring to

: ' magnets 71—78 are mounted to span one the schematic diagram of FIGURE 5,

- & 15 half of the circamference of the disk 80. The In FIGURE S5, the relay S16 is shown -
_ q - back of the:spout 58 is visible showing its closed with the relays $1—S4 and S15 being . 80
.3 mounting ‘on the supporting plate 55. The in their normally open state. The relays
ﬁ ' magﬁ'et.-suggorting- disk 80 rotates with the S1A—S4A are shown closed, as would be

spout 58, both. the disk 80 and the spout 58 the case for the position of the spout 58
~ 20 being mounted on the same shaft. above discussed. Only six of the sixteen
FIGURE 3 is a top view of the relay table channels are shown in detail in FIGURE 5, 85
79. of FIGURES 1 and 2. Sixteen relays with the remaining ten being identical in
$1—816 (normally open magnetically actu- their circuit arrangement, and being repre-
' ated switches) are mounted adjacent to the sented by the block 90. The relays S1—S16
- 26 outer rim orperiphery of the table 79. In are connected to the common bus 84. Relays
_ practice, the ‘table 79 may be a printed cir- S1A—S16A are connected through their re- 90
cuit board having conductive buses thereon. spective diodes to the common bus 86.
One contact or terminal of each of the relays Control relays 101—116 are provided to
S1—S16-is connected to an outer conductive enable one of the sixteen channels through
@ 30 bus 84. ‘The other terminal of each of the reed relays S1—S16. More. particularly, one
- : relays S1-—S16 is connected to an individual terminal of each of the relays 101—116 is 95
4 bus, such as bus 84A, which extends toward connected to a D.C. supply line 117 of posi-
% the center of the table 79. tive polarity. The other terminal of each of
. - Sixteen -additional relays S1IA—S16A are the relays 101—116 is connected to-a re-

35 mounted on table 79 with their axes directed spective one of separate input channels
radially. One:terminal of each of the relays 121—136 which represent the output of a 100
'SIA—S16A is connected to one of the in- categorizing signal generator 137. The logic -
wardly directed buses. The other terminal of the system is, that if a given component

. is connected by way of a diode to an inner passes all of the tests to which it is subjected,
40 or central bus 86. - it will be delivered to the last of the bins.
FIGURE 4 illustrates relay S5A. It is If it fails test 1, test 2, or test 3, then it 105
“mounted at:one énd on a post which is in ‘will be delivered to bin 21, bin 22, or bin 23,
contact ‘with the end of the bus 84A. The respectively, depending upon the test resulis.
other end is mounted on a post from which The logic is such that the appearance of a

45 a diode connection is made to the bus 86. positive potential on any of the lines 121—

 Relay S5A has two inwardly extending over- 136 will exclude the tested component from 110
lapping conductors, at least one of which is the bin on whose line the voltage appears.

B magnetic.” With the magnet positioned above - Channel 121 is connected by way of a re-

! . the conductors, the two conductors are sistor 140 to relay 101. Relay 101 controls

3 50 forced together. The magnet 70 of two armatures 141 and 161. In one position

% - FIGURES 1 and 2, as mounted, extends of armature 141, a D.C. voltage from the 115

¢ - radially for cooperation with the relays positive line 117 is applied to reed relays
S1—S16. The magnets 71—78, as mounted, ~ S1 and S1A. In the second position, the
extend tangentially so that they will cooper- position when the relay 101 is -energized,

65 ate ‘with the radial relays SIA—S16A. For power is supplied from line 117 by way of
any position :of the spout 58, one of the re- armature 141 to armature 142 to apply 120
lays -S1—S16 -will ‘be closed. For example, power to the reed relays S2 and S2A. -
if relay S16'i§-closed because of the presence The armature 161 is connected to a count

: of magnet70° immediately thereabove, then pulse bus 145. When relay 101 is not ener-

60 each of the relays SIA—S8A will be closed gized, the armature 161 applies counting
because ‘magnets 71—78, respectively, are pulses on bus 145 to a counter 181, which 125
positionéd above them. * totals the number of components delivered

. - The foregoing construction is utilized in to bin 21. When relay coil 101 is energized,

' connection -with the circuit shown in the armature 161 serves to apply counting
- 8B pulses from bus 145 to a succeeding counter

FIGURE 5 for operation in which the spout
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lay c01 he secon
02 is connected to the
negative line 118. Coil 202 is connected also
by way of an armature 203 to the direction

bus 86.

Line 117 is also connected, by way of an
armature 204 and any armature 205, to a
first terminal of a relay coil 206. The first
terminal of coil 206 is connected by way of
a rectifier 146 to the count bus 145. The
normally open- terminal associated with
armature 205 is connected by line 210 to one
terminal of each of relay coils 207, 208, and
209. The second terminal of each of coils
207, 208, and 209 is connected to the negative
line 118, The line 210 is also connected by
way of line 211 to the stop bus 84. In the
embodiment illustrated, power lines 117 and
118 supply unidirectional power at 110 volts.

Channels 121—135 of the generator 137
are connected by way of resistors only, such
as resistor 140, to the respective relay coils
101—115. However, the channel 136 is con-
nected by way of a rectifier 220 to resistor
221 and to the relay coil 116. The juncture
between diode 220 and resistor 221 is con-
nected to the normally open terminal of an
armature 222, which is controlled by the
relay coil 116. The armature 222 is connected
to the positive line 117 by way of a con-
denser 223, The normally closed terminal,
associated with armature 222, is connected
by way of a resistor 224 to the negative line
118.

The relay coil 116 also controls a second
armature 225. In the normally closed posi-
tion of armature 225, power is supplied from
the positive line 117 by way of conductor
226 to a lamp 227 which signals that a sort-
ing operation is compleie. A totalizing
counter 228 is connected to line 136 so that
a total count of all sorting sequences is
registered. . ;
Motor POWER

The motor 52, shown schematically in
FIGURE 5, is driven from an alternating
current source 230. Motor 52 is coupled
to the power circuit by way of a transformer
231. One terminal of transformer 231 is con-
nected to a series circuit including norm-
ally open armature 232 and normally closed
armatures 212 and 233 and a first winding
234 of the motor 52. Armature 233 is elec-
trically connected and mechanically linked
to.a second armature 235 which is normally
open. Upon closure of armature 235, arma-

l.U VVIII L,

the Wi
ploangf regigiers 340

y way of conductor 24
terminal of transformer 231.

A braking circuit for motor 52 includes

e second

“a second transformer 250 which supplies a

full-wave rectifying bridge 251. One terminal
of the bridge 251 is connected to line 242.
The other is connected by way of an R.C.
network 252 and a normally open armature
253 to the midpoint  between a pair of
oppositely-poled diodes 254 and 255 which
are connected to the windings 234 and 236,
respectively.

The armature 232 iz controlled by relay
coil 206 which also controls the armature
203. The armature 201 and armatures 233
and 235 are controlled by relay coil 202.
Relay coil 207 controls armature 205. The
relay coil 116 controls not only the arma-
tures 222 and 225, but also the armatures
200 and 204, The relay coil 208 controls the
normally open armature 253, The relay coil
%(l)g controls the normally closed armature

Energization of relay coil 206 starts the
motor 52. The state of relay coil 202 con-
trols the direction of motor 52. Energization
of relay coil 209 removes power from the
motor 52. Energization of relay coil 208
applies a braking force to the motor 52.
Energization of relay coil 207 latches or
locks the motor 52 at a given rest position.

OPERATION SEQUENCE

Motor 52 is started in response to the
appearance of a sort command voltage on
line 136. This closes or energizes the relay
coil 116 which serves to close circuits
through armatures 200 and 204. This applies
power by way of armature 204 to the relay
coil 206. When relay coil 206 is energized,
a circuit is completed through armature 232
to energize the motor 52,

Depending upon which of reed relays
S1A—SI16A are energized, a voltage may or
may not appear on the direction bus 86 and
thus on the armature 203. If a voltage does
appear on armature 203, then relay coil 202
is energized and armatures 233 and 235 are
actuated to reverse the direction of the motor
52 from normal. Energization of the relay
coil 202 closes armature 201 to apply a
holding power to the relay coil 202, since
armature 203 will be moved to its open ter-
minal upon closure of armature 204. Thus,
motor 52 is set into motion in a direction
depending upon the presence of absence of
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§ Q¥ils"OFE—116 monitdrLe tester sort
logic channels 121—136. A voltage appearing
on any one of channels 121—135 excludes
the tested unit from the corresponding bin. If,
for example, in a given test sequence, the bin
channels 121—123 each apply voltages only
to relay coils. ' 101—103, the closure of the
armatures 141—143 places a voltage from
line 117 on the relay S4 and on the direction
relay S4A. Relay coil 202 is energized since
a direction magnet is positioned over the
switch S4A. When the test sequence is
finished in the unit 137, a sort command

" voltage appears on channel 136 to energize

relay coil 116. The circuit through armature
225 is thus -opened, removing voltage from
the sort-complete lamp 227. The circuit
through * armature 200 is completed to
furnish- a latch-path for relay coil 202. The
circuit completed through armature 204
energizes relay coil 206, and completes a
latch-path by way of diodes 146 and 220 to
relay coil 116. When the start relay coil 206
is energized, 115-volt alternating current
power is applied to the motor 52 through
armatures 232, 212, and 235. Motor 52 starts
rotating the magnet carrier disk 80 clock-
wise as viewed from the top. The stop

" magnet 70 closes each of stop reed relays

S1, 82, S3, and $4 as it passes over it. When
stop reed switch S4 is closed, a voltage path
is completed by way of conductor 211 to the
bus 210 to energize relay coils 207, 208, and
209. Relay coils 208 and 209, thus energized,
are latched to the voltage from line 117 by
way of armature 205 which is held closed by
energization of relay coil 207. Energization
of relay coil 209 actuates the armature 212
to bréak the power circuit therethrough and
thus remove power- from the motor 52.
Actuation of -armature 205 de-energizes the
start - relay - 206, - thus opening the circuit
through armature 232. When' relay coil 207
is energized, the latch-path through diodes
146 and-220, leading to the relay coil 116, is
broken to de-energize coil 116. The RC cir-
cuit involving condenser 223 and resistor 224
delays the release time of the armatures
associated with relay coil 116 to insure that
the sort operation will be complete before
the sort-complete lamp 227 is energized.
With the relay coil 116 de-energized, the
sorter is ready for the next sort. sequence.
At this point in time, the drop spout 58 is
positioned over bin 24. For the next sort

r irection . :
%gﬁﬁi?\mﬁr;sﬁﬁsmﬁﬁzféﬁ%% PR ol b el

Slo-Syn §S-250 motor.

The reed relays S1—S16 and SIA—S16A
were of the type well-known in the art and
manufactured and sold by Hamlin Inc. of
Lake Mills, Wisconsin, and identified as
Catalog No. MRG-I.
_ The magnets 70—78 were of the type manu-
factured and sold by D. M. Steward Manu-
facturing Company of Chattanooga, Ten-
nessee, and identified as No. 836 Permanent
Magnets.

In FIGURE 5, the signal generator has
been illustrated in block form only. It
is to be understood that any one of a num-
ber of different units may be provided to
apply a voltage onto any one or more of the
channels 121—136, .in dependence upon a
test condition to control the sorting logic. By
way of example, the test unit may be of the
type manufactured and sold by Texas Instru-
ments Incorporated, Dallas, - Texas, and
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identified as Model 654 Transistor and

Diode Tester, Alternately, Texas Instru-
ments Model 659-A Integrated Circuit
Tester, or Texas Instruments Model 662
Integrated Circuit Tester may be employed
as the signal generator 137 of FIGURE 5.
While the invention has been described in
connection with a system in which reed relays
are operated by permanent magnets in order
to sense direction and position, it is to be
understood that different specific means may
be employed. For example, indicating lamps
and photocells may be employed in place of
the magnets and reed relays for establishing
control conditions in the control circuits.
However, this has proven to be more expen-
sive and somewhat less reliable than the
magnet-relay system illustrated herein. In any
event, direction is sensed and the motor is
started in the given direction at the comple-
tion of a test sequence and upon receipt of
a sort-command signal. The motor then
rotates a spout to a bin position dependent
upon the categorizing signal, at which the
position of the spout is sensed and the motor
is abruptly de-energized and braked to a stop
to deliver a component to the selected bin.
Having described the invention in connec-
tion with . certain specific embodiments
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thereof, it is to be understood that further -

modifications may now suggest themselves
to those skilled in the art and it is intended
to cover such modifications as fall within the
scope of the appended claims. :
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support adjacent to the spout are nmagneti c-
ally actuated normally open swtches,
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1. Sorter apparatus responsive to any one
of a plurality of categorizing signals, includ-
ing a delivery spout supported for rotation
about a central axis, means operable to
rotate the delivery spout to register the
delivery end of the spout with an one of
a predetermined number of rotational posi-
tions around the central axis, and control
means operable in response to a categorizing
signal to arrest rotation of the spout when it
is in a selected one of the said rotational
positions corresponding with that categoriz-
ing signal, and article receiving means dis-
posed at the said rotational positions to
receive articles from the delivery spout.

2. Sorter apparatus according to claim 1,
in which the conirol means includes an array
of ‘normally disabled elements symmetrical
to said axis, and actuating means operable
to actuate sequentially the said elements, the
array or the actuating means being fixed and
the other rotatable with the spout, and the
control means further including means oper-
able in response to a categorizing signal
to co-operate with an actuated element
abruptly to stop operation of the said driving
means when the spout is in a rotational posi-
tion corresponding to the categorizing signal
concerned. '

3. Sorter apparatus responsive to any one
of a plurality of categorizing signals, includ-
ing a plurality of article receiving means
disposed in a circular array, a motor
mounted at the axis of the array with a drive
shaft extending above the array, a radially
extending article delivery spout supported on
the drive shaft and rotatable upon energiza-
tion of the motor to move its delivery and
sequentially into registration with the bins,
a fixed support mournted adjacent the spout
and having normally open switches mounted
thereon in a circular array and in number
corresponding to the number of the bins, the
motor having a control and energizing cir-
cuit which includes de-energization means
operable upon the closure of one of the
switches, means supported on the drive shaft
to be rotatable therewith in proximity to the
switches and operable to close the switches
sequentially as the spout is rotated, and
means operably responsive to a categorizing
signal to energize a circut leading to one of
the. switches to de-energize the motor when
the said one of the switches is closed and to
arrest rotation of the spout when in registra-
tion with the article receiving means corre-
sponding to that categorizing signal.

4. Sorter apparatus according to claim 3,
wherein the switches mounted on the fixed
support adjacent to the spout are magnetic-
ally actuated normally open switches, and
wherein field-generating means are sup-
ported on the drive shaft to be rotatable
within the proximity of the switches to close

the switches sequentially as the spout is
rofated. ' :
. 5. Sorter apparatus responsive to any one
of a plurality of categorizing signals, said
apparatus including a plurality of article
receiving means disposed about a central
axis, article delivery means mounted for
pivotal movement in either of two directions
about the central axis, the article delivery
means having a delivery and registrable in-
dividually with the article receiving means,
first and second corresponding pluralities of
normally open switches disposed about the
centra}l axis, a first-switch actuator mounted
for pivotal movement about the central axis

~ together with the article delivery means to

be positionable in switch-closing relation-
ship separately with the normally open
switches of the first plurality, a plurality of
other switch actuators rotatably mounted for
pivotal movement about the central axis

together with the article delivery means to '

be positionable in switch-closing relationship
with separate ones of the normally open
switches of the second plurality, the said
other switch actuators being disposed gener-
ally in a semicircular array about the central
axis and generally on one side of an
imaginary plane passing through the first
switch actuator and containing the central
axis, reversible rotatable driving means
energizable to drive the article delivery
means and switch actuators, an energizable
circuit for the driving means normally con-
ditioned to cause rotation thereof in one
direction, means operable to apply a cate-
gorizing signal fto a switch of the first
plurality and to a corresponding switch of
the second plurality, direction control means
responsive to a closed condition of a switch
of the second plurality to which a categoriz-
Ing signal has been applied and operable to
condition the energizable circuit to cause
rotation of the driving means in a reverse
direction, means respensive to a cycle start
signal and operable to energize the energiz-
able circuit, and means responsive to the
closing by the first switch actuator of a
switch of the first plurality to which the cate-
gorizing has been applied and operable to
de-energize the energizable circuit,

. 6. Sorter apparatus ‘according to claim 5,
in which there is an even number of switches
in the second plurality and in which the
number of the said other switch actuators is
equal to one half of the number of the
switches of the second plurality.

7. Sorter apparatus substantially as de-
scribed herein with. reference to and as illus-
trated by the accompanying drawings.
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