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Santa Barbara, Calif. 93101 
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8 Claims. (Cl. 209-73) 

ABSTRACT OF THE DISCLOSURE 
A silverware sorting apparatus is provided compris 

ing a rotary table having several radially extending pas 
sages secured to the table for passing an assorted mixture 
of silverware from a central area on the table to the pe 
riphery of the table. An outer wall de?nes an annular 
passage at the periphery of the table receiving silverware 
passing through the passages upon rotation of the table. 
The silverware is caused to travel around the annular pas 
sage at the periphery of the table in successive order. A 
sensing coil provides a signal in response to the passage 
of each item of silverware, this ‘signal being different for 
different items and similar for like items. Several outlet 
means are provided and are capable of individual opera 
tion in accord with a particular signal received from the 
sensing coil. The silverware is thus sorted by being di 
rected through particular outlet means opened for that 
particular item vof silver. 

————-n-_-__ 

This invention relates broadly to sorting apparatus 
and more particularly to a novel sorting device for sepa 
rating into distinctive groups a mixture of physical items 
on the basis of their properties such as physical, chemi 
cal, optical, or other characteristics in a wholly auto 
matic manner. 

While the present invention will ?nd wide application 
in various ?elds, the preferred embodiment will be de 
scribed in conjunctionwiththe sorting of silverware. 

In commercial restaurants, commissaries, and the like, 
silverware is automatically washed and dried along with 
the dishes, glasses, and other utensils in fairly large auto 
matically controlled washing machines. After the wash 
ing and drying has been completed,.the various pieces 
of silverware such as the knives, forks, spoons, and the 
like are manually separated from each other and grouped 
in appropriate containers or bins, preferably all with their 
handle portions up. This sorting operation is not only 
time consuming but requires manual labor which is ex 
pensive. 

In any‘ type of automatic machine for sorting silver 
ware, there are presented certain problems. First, the sil 
verware itself can become entangled, particularly forks 
and the like, during and after washing and drying, such 
that feeding into a sorting machine can result in jamming 
of the machine. Further, unless a detecting means for con 
trolling the proper sorting of the silverware can analyze 
the silverware one piece at a time, ambiguities can occur 
in the controlling circuits. Without proper design, this 
piece-by-piece analysis can result in improper classi?ca 
tion of the pieces thus requiring further sorting by human 
labor. ' 

Another important consideration with respect to any 
type of sorting machine is to insure that in the event a 
.piece is not properly oriented; that is, with its handle, 
'for example, in a consistent position, or in the event 1t 
is entangled with another piece, it is automatically recir 
culated through the machine so that it will eventually be 
properly sorted and positioned in a container with 1ts 

. handle up. 

It is a‘consequence of some of the foregoing problems 
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that there has not been on the market up to now a practi 
cal or worthwhile machine for sorting silverware. , 

With the above in mind, it is accordingly a primary 
object of the present invention to provide a novel sorting 
apparatus particularly useful for sorting silverware in 
which the foregoing problems are overcome, all to the 
end that for the ?rst time a completely automatic silver 
ware sorting apparatus is provided. 
More particularly, it is an object to provide a silver 

ware sorting apparatus which automatically receives a 
random mixture of silverware such as forks, knives, 
spoons, and the like, disentangles the same, and then 
sorts them into separate groups or sets of forks, knives, 
spoons, etc., with the handles of each in the same orienta 
tion, all in a manner far more rapid than can be carried 
out manually. 

Another important object is to provide an apparatus 
meeting the foregoing olbject including novel reentrant 
means for recirculating any silverware that has not been 
properly sorted because of incorrect orientation or en 
tanglement with other pieces, all automatically. 

Still another important object is to provide a novel sil 
verware sorting apparatus which is rugged in construc 
tion, reliable in operation, relatively inexpensive to manu 
facture, and which includes means for automatically ad 
justing the response of the sorter to varying vogues in 
the design of silverware so that a high degree of versatil 
ity is realized. 

Brie?y, these and many other objects and advantages 
of this invention are attained by providing a housing struc 
ture having an enlarged upper opening for receiving a 
mixture of items such as silverware to be sorted. A baf 
?e means in turn is disposed under the receiving opening 
of the housing and is so designed that entangled silver 
ware will tend to separate and work downwardly towards 
a central opening in the ba?ie means. In this respect, there 
are provided vibrating means for shaking or vibrating the 
baffle means such as to tend to disentangle the silverware 
into separate pieces. 

Disposed below the bat?e means is a rotary means in 
the form of a table having a central receiving area and 
including a plurality of generally radially extending pas 
sages having eXit ends at the periphery of the table. A 
motor rotates this table such that silverware or other 
items received in the central receiving area are caused 
to move through the passages by centrifugal force to the 
outer periphery of the table. The rotational speed of the 
table is suf?ciently fast so that during each revolution 
only one piece of silverware is likely to move through each 
passage; therefore, the pieces become individualized. 
A casing structure within the housing includes an outer 

wall surrounding the periphery of the table and de?ning 
with at least a part of the periphery of the table an an 
nular passage which receives the silverware from the 
exit ends of the table passages. The pieces of silverware 
have imparted to them a fairly high speed as a conse 
quence of rotation of the table and further are caused to 
pass along the annular passage successively. In other 
words, the annular passage serves to con?ne and guide 
the silverware in such a manner that individual pieces 
will move therealong in successive order. 
The casing structure and part of the annular wall in 

clude a plurality of outlets incorporating guide means 
which, upon actuation, will intercept certain ones of the 
silverware passing along the annular passage and divert 
the same to the exterior of the passage. These guide means 
are actuated, in turn, by a control means including a sens 
ing means disposed in the passage before the outlet means. 
The sensing means, in the preferred embodiment of the 

invention, takes the form of a tuned electrical circuit 
which is caused to be de-tuned whenever a piece of silver 
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ware passes close to the tuned circuit. The degree of de 
tuning depends upon the physical and electrical character 
istics of the particular item of silverware passing along 
the annular passage and thus a characteristic signal is 
provided for each type of silverware such as a spoon, 
fork, etc. These signals are in the form of given voltage 
values which, in turn, are properly channeled by a suit 
able control circuit to actuate the appropriate guide means 
and pass a corresponding piece of silver out a particular 
outlet means from the annular passage. 

Suitable collecting bins or trays may then be provided 
exterior of the sorting apparatus for receiving from the 
respective outlets the sorted groups of like pieces of 
silverware. 
There is also provided a re-entrant passage for recircu 

lating silverware in the event that none of the guide 
means which would ordinarily divert pieces from the 
passage are operated. Such would occur, for example, if 
the item had its handle incorrectly oriented. In addition, 
the sensitivity of the control circuit for actuating the 
various outlet guide means may properly be adjusted in 
accordance with the types or style of silverware to be 
sorted. 
A better understanding of the invention will be had 

by now referring to a preferred embodiment thereof as 
illustrated in the accompanying drawings, in which: 
FIGURE 1 is a perspective view showing the sorting 

apparatus as embodied in a device for sorting silverware 
in accordance with the present invention; 
FIGURE 2 is an exploded perspective view of certain of 

the basic components within the housing of FIGURE 1 
useful in explaining the general operation of the device 
and also including in diagrammatic form a block diagram 
of the control circuit; and, 
FIGURE 3 is a more detailed electrical diagram of the 

control circuit shown in FIGURE 2. 
Referring ?rst to FIGURE 1, there is shown a hous 

ing in the form of a box 10 having an upper opening 
11 for receiving a mixture of items to be separated into 
distinctive groups. There is visible in FIGURE 1 through 
the opening 11 part of a ba?le means including a cone 
surface B and a baf?e member 12. Items received through 
the opening 11 onto the cone B and baf?e member 12 are 
processed through the machine and separated out into 
individual groups by passing the items through a plurality 
of outlet means such as indicated at 13, 14, and 15. For 
example, in sorting silverware, there is illustrated pieces 
of silverware such as a fork 16, a knife 17, and a spoon 
18 passing into the upper opening 11 onto the baffle 
means. These items are separated and passed, respectively, 
through the outlets 13, 14, and 15 into suitable collection 
bins or baskets 19, 20, and 21. The process is entirely 
automatic and the machine may be disposed at the end 
of a dishwashing apparatus for receiving automatically 
the silverware as soon as it is washed. The action of the 
machine will automatically dry the silverware so that 
wet silverware may be directly sorted. 

Referring now to FIGURE 2, the manner in which the 
ba?le means and remaining portion of the sorting appara 
tus cooperate to effect the desired sorting will be under 
stood. The ba?'le member 12 in FIGURE 2 includes an 
undulated upper surface de?ning a plurality of generally 
radially directed ribs 22 de?ning valleys 23 therebetween, 
the same sloping inwardly and downwardly to merge into 
a central opening 24. A vibrating means such as indi 
cated by the vibrator 25 is connected to the baffle member 
12 to impart a vibration or shaking action thereto which 
will tend to cause the silverware or other items received 
to become disentagled and slide down the upper portion 
of the rib surfaces and the floors of the valleys into the 
central opening 24. The member also includes a re-entrant 
opening 26. 

Beneath the ba?le member 12, there is provided a casing 
structure including an annular wall 27 surrounding a rotary 
table 28. The rotary table 28 has a central receiving area 
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29 arranged to receive items from the central batlie open; 
ing 24- from which extend generally in a radial direction a 
plurality of passages 30. These various passages pref 
erably follow a spiral path as indicated by the dotted 
lines and open out exit ends at the periphery of the table 
28. This peripheral portion of the table de?nes with the 
annular wall 27 an annular passage 31. The entire table 
is caused to rotate within the casing such as in the di 
rection of the arrow by a motor 32 schematically illus 
trated at the bottom portion of FIGURE 2. 
The various outlet means 13, 14, and 15 described in 

FIGURE 1 include guide means in the form of small 
trap doors such as indicated at 33, 34, and 35 in FIGURE 
2. These doors are arranged to be opened such as to divert 
any silverware passing about the annular passage 31 
through the corresponding outlet to the exterior of the 
housing. As indicated in FIGURE 2, the various doors 
33, 34, and 35 may be actuated by rotary type solenoids 
36, 37, and 38, respectively. These solenoids in turn are 
controlled by individual signals from a control means 
including a control circuit 39 and a sensing means in 
cluding a coil means 40 and ferrite core 41. It will be 
noted that the core 41 and coil means 40 are positioned 
in the annular passage 31 such that silverware passing 
along this passage will pass between the poles of the 
core 41. 
The circuit also includes a suitable means such as a 

photo-electric device 42 which will provide a control gate 
signal whenever a piece of silverware reaches a given posi 
tion relative to the coil core to allow for the correct iden 
ti?cation of the piece. 
The annular passage 31 includes a tangentially extend 

ing re-entrant passage 33 exiting at a point 44 arranged 
to register with the re-entrant opening 26 in the baffle 
member 12 when the components are assembled. In the 
event none of the doors 33, 34, or 35 opens, silverware 
passing about the annular passage 31 will pass up the re 
entrant passage 43 and be recirculated through the appa 
ratus. This allows all sorted silverware to be collected 
with their handles up. 

Referring now to the more detailed circuit of FIGURE 
3, details of the control circuit 39 of FIGURE 2 will be 
described. As shown, the arrangement includes a ?xed 
tuned oscillator 45 providing a given output which is am 
pli?ed by a ?xed tuned ampli?er 46 to excite the coil 47 
constituting part of the coil means 40. Whenever a piece 
of silverware or other item passes between the poles of 
the core 41, the coil 47 is detuned a given amount, de 
pending on the physical shape of the item and its electrical 
characteristics, resulting in a change in the voltage in the 
coil 47. This voltage change is detected by a sensing coil 
48 constituting another part of the coil means 40 described 
in conjunction with FIGURE 2. The AC. voltage in the 
coil 48 is converted to a corresponding DC voltage by 
the ampli?er 49. In other words, a knife passing between 
the poles of the core will cause a given amount of detun 
ing of the tuned circuit which will be re?ected in the volt 
age from the ampli?er 49. A spoon, on the other hand, 
which is of a different physical shape from the knife will 
result in a different voltage being sensed in the coil 48 
and thus in a different output voltage from the ampli?er 
49. Similarly, for a fork or other shaped items, different 
characteristic voltages will be provided. 
The output from the ampli?er 49 is passed along a lead 

50 to the emitter terminals of a plurality of transistors 
indicated at Q1, Q2, and Q3. These transistors essentially 
activate proper high speed switches between the coil means 
and the various solenoids. Thus, as shown, the collector 
terminals for the transistors connect through D.-C. block 
ing condensers C1, C2, and C3 to ampli?ers 51, 52, and 
53, the outputs of which connect to the solenoids 36, 37, 
and 38, respectively. 
The base terminals of the respective transistors are pro 

vided with distinctive voltages by means of individually 
variable resistances R1, R2, and R3, respectively, con 
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nected to one side of a battery 54. Also, the base termi 
nals of these transistors are provided with alternating cur 
rent from an oscillator 55 coupled to the base resistances 
R1, R2, and R3 as shown. 
The photo-electric cell system 42 provides a gate signal 

along a line 56 to the various ‘ampli?ers rendering these 
ampli?ers operative only when the gate signal is received. 
This gate signal is received only when a piece of silver~ 
ware or other item reaches a given position between the 
poles of the core 41 to intercept the light beam in the 
photo-cell system. 
The circuit is designed such that any one of the tran 

sistors will only conduct when its emitter voltage substan 
tially equals its adjusted base voltage made up of the D.-C. 
component and A.-C. component from the battery 54 and 
oscillator 55 respectively. When the emitter voltage corre 
sponds to the base voltage, the transistor functions as an 
A.-C. ampli?er and passes a signal through its correspond 
ing collector terminal to one of the various ampli?ers 36, 
37, or 38. On the other hand, if the emitter voltage is 
different from the base voltage, the transistor either does 
not conduct or becomes saturated so that in either of these 
latter- events there will be no signal to the various ampli 
?ers and relays. 
With the foregoing description of the basic components 

making up the sorting apparatus in mind, the overall oper 
ation will now be described. 

Initially, a random mixture of silverware such as knives, 
forks, and spoons is dumped into the central opening 11 
to fall onto the top of the cone B which spreads the silver 
ware on the ba?le member 12. As stated, the cone and 
baffle member 12 are caused to vibrate by the vibrator 25 
as described in FIGURE 2 and thus any silverware that 
is tangled together will tend to become separated and be 
vibrated towards the central opening 24. 
The silverware dropping through the opening 24 will 

be received in the receiving area 29 of the rotary table 
28. The rotation imparted to this table will cause various 
pieces to pass down the radially extending passages 30 
and a high speed will be imparted to the individual pieces 
of silverware as they leave the radial passages and travel 
about the annular passage 31. 
As each piece of silverware passes between the poles 

of the core 41, a characteristic voltage signal will be sensed 
by the sensing coil 48 described in FIGURE 3, and this 
distinctive voltage will be ampli?ed and applied to all of 
the emitters of the transistors Q1, Q2, and Q3. However, 
only one of these transistors will function as an AC. 
ampli?er since only one will have a base voltage adjusted 
to correspond to the particular given voltage applied to the 
emitter. 
As a speci?c example, assume that the fork 16 of FIG 

URE 1 after passing through the battle and rotary table 
passes between the poles of the core 41. Assume also 
that the transistor Q1 has its base voltage adjusted by 
means of the variable resistance R1 to a voltage which 
corresponds to the voltage that would result from the 
ampli?er 49 only at the time a fork passes between the 
poles of the core 41 in a given orientation such as tines 
?rst and reaches a position to intercept the beam to the 
photocell. In this event, only the transistor Q1 will am 
plify the AC. signal when the fork passes the core, thereby 
resulting in a signal passing through the condenser C1 and 
ampli?er 51 to the solenoid 36. 
The ampli?er 51, as described heretofore, is gated to 

an “on” condition by a signal 56 from the photocell struc 
ture 42 only when the fork has reached a given position 
in the core 41. This arrangement is necessary in order 
that only one correct signal is developed for each piece 
in a given orientation. Otherwise, an initial detuning as 
the fork gradually passes between the poles of the core 
could occur which might trigger some of the other transis 
tors or a different signal could result if the orientation 
were reversed. Since the gating signal is not provided un 
til the item is in a given position relative to the core poles, 
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6 
no false measurements are made as the item approaches 
or leaves the core. The ampli?ers are biased to an “Off” 
condition until the gating signal is received. 
The resultant signal from the ampli?er 51 enengizes 

the solenoid 36 to throw the door '33 to the open position 
such as illustrated in FIGURE 2, thereby diverting the 
fork through the outlet 13 and into the bin 19 described in 

. FIGURE 1. 

If the next item is a spoon, one of the other transistors 
will be appropriately triggered. to conduct and the corre 
sponding door will open for the spoon. 

In the event that the item is reverse oriented such as 
handle-?rst or in the event two pieces of silver should still 
be stuck together so that they pass substantially at the 
same time between the poles of the core 41, a signal dif 
ferent from any of the base signals will be applied to the 
emitters of the transistors and none of them will operate 
with a result that none of the doors will open. Thus, the 
incorrectly oriented item or two pieces of silver tangled 
together will simply pass along the re-entrant passage back 
through the baffle 12 and thence through the rotary table 
28 at which time they will be shaken apart or at least there 
will be a better chance that the items will become physi 
cally separated and properly oriented so that they can be 
sampled one at a time. 

It will be evident from the circuit described in FIGURE 
3 that the base voltages of the transistors may be indivi 
dually adjusted. With this ararngement, it is only neces 
sary to adjust these base voltages to correspond to the 
measured emitter voltages that occur when a distinctive 
piece of silverware is passing in proper orientation between 
the poles of the coil 41 to detune the same. Once this ad 
justment has been made, only that appropriate outlet 
means or door will operate when the corresponding silver 
ware passes through the poles of the magnet. 
From the foregoing description, it will thus be evident 

that the present invention has provided a novel sorting 
apparatus particularly suitable for sorting silverware. By 
providing a plurality of radial passages in the rotary table 
28 as indicated, many pieces of silver may be processed 
in any given amount of time so that even though the silver 
is con?ned to an annular passage to pass one at a time or 
succesively past the sensing means, they will be traveling 
at high speed with only a small space between successive 
pieces of silverware with the result that a very rapid sort 
ing can take place. 

While, as mentioned heretofore, the preferred embodi 
ment of the invention has been described in conjunction 
with the sorting of silverware, the principles are clearly 
applicable to any situation in which it is desired to separate 
various items into distinctive groups in accordance with 
their physical characteristics. The invention, accordingly, 
is not to be thought of as limited to the one embodiment 
set forth merely for illustrative purposes. 
What is claimed is: 
1. A sorting apparatus for separating a mixture of sets 

of items having different characteristics comprising, in 
combination: rotary means de?ning a central receiving 
area for said mixture; a plurality of passage means ?xed to 
said rotary means for rotation therewith and extending 
from said receiving area to the periphery of said rotary 
means so that rotation of said rotary means moves said 
items by centrifugal force through said passage means 
from said central receiving area to said periphery; means 
de?ning with said periphery a passage along which said 
items pass after exiting from said passage means; and 
electronic control means for sensing and separating in 
dividual items passing along said passage means from 
each other in accordance 'with their respective charac 
teristics. 

2. A sorting apparatus according to claim 1, in which 
said mixture comprises silverware including sets of forks, 
knives, and spoons. 

3. A sorting apparatus for separating a plurality of 
different items from each other, comprising, in combina 
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tion: a rotary table having a central receiving area; ba?ie 
means disposed above said rotary table for receiving and 
tunneling items to said central receiving area, said table 
including a plurality of passage means extending from 
said receiving area to the periphery of said table; an outer 
wall means surrounding and de?ning with at least a part 
of the periphery of said table an annular passage; a plural 
ity of outlet means communicating with said annular pas 
sage and adapted upon actuation to pass an item moving 
along said annular passage to the exterior of said outer 
wall means; means for rotating said table; and means 
positioned ahead of said outlet means for sensing the pass 
ing of [given ones of said items and connected to said out 
let means for actuating certain ones of said outlet means 
in response to passing of said given ones of said items, re 
spectively, whereby said given ones of said items are 
separated from the remaining ones of said items. 

4. A sorting apparatus according to claim 3, includ 
ing a re-entrant passage means connecting said annular 
passage after said outlet means with said receiving area 
‘for recirculating items passing along said annular passage 
in the event none of said outlet means is actuated. 

5. A silverware sorting apparatus for separating 
forks, knives, spoons, and the like comprising, in com 
bination; a housing having an opening for receiving an 
arbitrary mixture of said silverware; a ba?ie member 
disposed in said housing and including an undulated in 
wardly sloping surface de?ning generally radially di 
rected ribs and valleys merging inwardly to a central 
opening; a rotary table disposed beneath said baf?e 
member and having a central receiving area registering 
with said central opening and a plurality of passages ex 
tending radially from said receiving area to open out in 
exit ends at the periphery of said rotary table; a sta 
tionary casing surrounding said table to de?ne with the 
periphery thereof an annular passage for receiving silver 
ware passing out said exit ends of said passages; a plu 
rality of outlet means successively provided in the outer 
wall of said casing for communicating with said annular 
passage, each of said outlet means including guide 
means adapted to be moved into a position upon actu 
ation to intercept a piece of silverware moving in said 
annular passage and pass the same to the exterior of said 
casing; means for vibrating said ba?ie member; means 
for rotating said rotary table; and control means posi 
tioned at said annular passage before said outlet means 
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8 
to sense passing along said passage towards said outlet 
means individual pieces of said silverware for actuating 
individual ones of said outlet means in response to a given 
piece of silverware passing said control means, whereby 
a given guide means is actuated in response to passing of 
a given piece of silverware to thereby separate said given 
piece of silverware from the rest of said silverware. 

6. A silverware sorting apparatus according to claim 
5, including a re-entrant passage tangentially passing 
from said annular passage after said outlet means and 
exiting at said ba?le member whereby silverware passing 
along said annular passage is recirculated by said re 
entrant passage in the event it is improperly oriented so 
that none of said guide means is actuated. 

7. A silverware sorting apparatus according to claim 
5, in which said control means includes magnetic coil 
means; a ?xed tuned oscillator energizing said coil means, 
passing of a piece of silverware adjacent to said coil 
means detuning said coil means; and circuit means cou 
pled to said coil means and responsive only to given de 
grees of detuning to provide given signals; and solenoid 
means connected to said circuit means and said guide 
means to actuate said guide means only in response to 
reception of said given signals, respectively. 

8. A silverware sorting apparatus according to claim 
7, in which said circuit means includes a plurality of 
switching transistors having their emittencollector ter 
minals connected respectively between said magnetic 
coil means and said solenoid means; and individual bias 
means connected to the base terminals of said transistors 
for providing given voltages on said base terminals cor 
responding to the voltage on an associated emitter when 
a given one of said silverware passes said coil means, 
whereby said transistors will only conduct when the volt 
age on said emitter terminals corresponds to the voltage 
on said base terminals to provide said given signals. 
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