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My invention relates to sorting devices and al-
though the principle of construction and numer-
ous features thereof are of general application
and may be embodied in devices for sorting ob-
jects, the invention is particularly designed and
hereinafter described for use in ‘sorting mixed
accumulations of rivets of the type used. in the
manufacture of aircraft.

Many thousands of rivets are used in each air-
craft produced and these vary in length, diam-
eter, head size, head type and in other respects.
Moreover, they are small-and difficult to handle
so that the operators drop or spill hundreds of
rivets every day. Because of the present short-

age of aluminum and the relatively high cost of ]

the rivets they are carefully swept up for re-use.
However, the accumulation of rivets thus obtained
include rivets of all different: sizes, shapes and
types and it is necessary to sort them out before
they can be re-used. This'is a very. tedious and
expensive operation when done by hand but no

very satisfactory machine for performing this’

operation has previously been developed.
In accordance- with my invention the sorting

of rivets, or other objects, is effected rapidly and

accurately by providing means for conveying the
rivets one after another past a series of units each
embodying identifying means capable of distin-
guishing between rivets having different types of
heads, or shanks of different length or different
diameter.. Further, the device embodies mecha-
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hism controlled by theé identifying means for '

extracting rivets of a predetermined type from
the conveyor: at different points along the path
of travel of the conveying means. KBach unit is
formed or adjusted to remove a single type or
size of rivet and by using a suitable number of
units or by passing the rivets repeatedly through
the device with proper adjustment thereof each
type or size of rivet may be extracted from the
accumulations and collected in a separate recep-
tacle.

‘While various types of extractmg means may
be used I have found ir practice that a suction

device for lifting rivets from the conveyor is very *

satisfactory. Similarly, I may use different or
alternative types of conveying means but prefer
to deposit the rivets on-traveling members ar-
ranged in parallel relation and spaced ‘apart so
that the heads of the rivets rest on the members
while the shanks of the rivets extend downward
between the members. ‘These members may be
threads, wires, tapes or any other preferred
means.. ..’

~Any suitable type of 1dent1fy1ng means may be
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used but I prefer to employ a photo electric cell
for controlling the operation of the extractor.
Suitable masks or screens can then be placed
between the light source and photoelectric cell so
that when a rivet of predetermined type, size or
shape passes between the light source and the
cell it will be automatically identified or classified
by the mask and if it is of such size or shape that
it cuts off all or substantially all the light passing
from the light source to the photoelectric cell
the extractor will be actuated to remove the rivet
from the conveyor. If the rivet is not of the size
or type for which the first unit is adjusted it will

‘pass on to the next unit where it will again be

graded and thus continue on until extracted by
the proper unit or discharged at the end of the
device. ‘A photoelectric cell and characteristic
masks are preferred for identifying those rivets
of different type, size or shape since it is possible
by the use of such means to effect the selection
and sorting of the rivets without direct physical
contact between the rivets and identifying means
and the rivets are not displaced or disturbed by
the classifying operation. However, it will be

‘apparent that any preferred type of classifying

means may be used . in the practlce of my inven-
tion.

The pr1nc1pa1 object of ‘my invention is to pro-
vide a novel type of sorting device which is simple
in construction and automatic in its operation.

- A particular object of my invention is to pro-
vide a novel rivet sorter with means for selectively
extracting each of a plurality of different sizes,
shapes and types of rivets from an accumulation
thereof, . .

Another object of my 1nvent1on is to provide a

. rivet sorter with novel identifying means capable

of distinguishing between rivets of different types
and rivets of different size for selectively control-
ling the removal of rivets from the device.

A further object. of my invention .is to sort
rivets; into groups of different size, shape and
type, continuously and automatically with a high
degree of accuracy and in a rapid and economical
manner.

These. and other obJects and features of my
invention 'will ‘appear from the following de-
seription thereof in which reference is made to
the. figures of the accompanying drawings, in
which

Pig. 1 is a side elevamon of a preferred form
of rivet sorting device embodying my invention,
- Pig. 2. 1is a diagrammatic illustration of cer-
tain of the elements embodied 1n the. construc-
tion shown in Fig.'1, :
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Fig. 3 is a plan view of that form of device il-
lustrated in Fig, 1,

Fig. 4 is an enlarged sectional view of a por-
tion of the device taken on line 4—4 of Fig. 3,
and

Fig. 5 is a sectional view through a preferred
form of the drive and feed drum shown 1n Figs.
1 and 3.

In that form of device chosen to indicate the
nature of my invention and illustrated- in -the
drawings the rivets to be' sorted are supplied to
a rotatable hopper 2 which serves to agitate the

rivets and discharge them through 4, 6 and . 8§: -
by which they are passed to conveying means

which as shown include a drive and feed-drum
18 about which pass a' pair of spaced: parallel~
threads, wires, tapes or other movable. members
12 for carrying the rivets to be sorted.

As shown in Fig. 5 the-drum 10 is mounted-en-
a shaft (4 and is composed of opposite sections
1% which- are urged:apart- by springs. (8 and. ad-
justable toward and -away from each- other by
wing:-nuts 29 on bolts- 2% ‘which pass through
both-seetions-of the drum:. Each:section of the
drum-presents- an- ihwardly ‘facing: conical sur-
face 24 which-is provided with a bead or. flange
26 for receiving: and positionitg the-threads L2

‘With- this- eonstruction: the: conical- surfaees of
theisections: of the drum:direct and guide the
rivets- onto- the threads: 1Z ‘whereas the spaeing
of 'thei threads is- variable to receive: and hold
rivets: of -predetermined: size with the- heads- 28
of the. rivets resting: on-:the- threads and-the
shanks 30 of the:rivets exteriding downward be-
low:the threads. ' Adjustment of the threads also
may be made: to-cause the largest rivets to ride
in-an-inclined position- on-the-threads- while the
smaller rivets are suspended in vertical positions:

It is-found-in practice that-if ‘the drum: 10 is
formed:.of non-metallic: material: sucli as-wood,
or: is suitably: roughened: the: rivets are caused to
‘move-with - the ‘drum in~such- a - manner - that
they - are - distributed. substantially - uniformly
" along: the: threads-as they travel from. the drim
toward: the :idler 3% at- the opposite: end of: the
machine: . A tray 84 is:located: below. the: dfum
18 to catch any rivets which fall from the drum
or-threads: so that: thiey may be returned to the
hopper:2.- It is: also. found, particularly on:long
machives; that: some:sag preventing means-such
as guxiliary drums:or tensioning members of the
type-illustrated-at. 36 :in Pig. 1 should be used
to-retain the. threads 12:in predetermined:hori-
zontal positions for accurate sorting of the rivets, .
- The threads or other conveying means: by
which: the: rivets to. be sorted. are carried, move
the rivets past a series:of units: 38, each of which
includes. identifying- means -and an extractor.
The: identifying. meang shown are of:the light
sensitive type and embody a light. source 40, a
phote .electric -cell: 42 and. a. mask 48§, whereas
the: extractor 44 is of.a. ‘type which may be con-
trolled eleéctrically to:respond:to operation: of the
photo electric cell.

Masks 46 are located between the hght source
and cell and- it is found in:practice that.greater
accuracy is attained if ‘similar masks arée posi-
tioned: adjacent both:the light. source and the
cell and on: opposite sides of the: parallel threads
12, The masks for each unit are formed: with

apertures: of characteristic shape corresponding
to the particular type; size:-or:shape. of the rivets
- to-be removed by .that unit.. Thus;:as: shown.in
Fig. 2, the units may be arranged. in series and
the masks may be formed with:aperfures:-formed
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$0 cause the large rivets supported in inclined
positions on the threads to obstruct all or a suf-
ficient portion of the light passing through the
aperture 48 to insure operation of the extract-
ing means. The next aperture 50 is formed to
cause all of the round headed rivets to be re-
moved from the conveying means and as a result
only flat headed rivets will be carried by the con-
veyor after it passes the second unit. Thereafter,
the :masks- 52- of - successive -units :are- arranged
to cause the rivets of greatest shank diameter to
be extracted one after another, the longest ones

~ first and each shorter size of rivet in turn until

all of largest diameter rivets are removed. Sub-

sequently, the rivets of next smaller diameter are

removed by the use of masks 54 of another series
of units. Any suitable number of units or series
of units-may be provided to extract each Size of
rivet. separately and the rivets having the small-
est shank diameter and shortest in length may
be: collected as: they ‘pass over: the: idler-32 at the
end- ofthe: devieel’ - By remaving: the larger: and
heavier rivets: prior ‘to ‘removsl. of thevsmaller
rivets: the weight’ of the rivetscarried by the
conveyor is reduced arnd: saggmg ‘and digplace-
ment:thereof: is reducedy: :

After the flat heade@ rivets have been. sorted
the round headed rivets:may be passed again
through: the: device or: through amothér: ‘device
and: the unit associgted: with tHe aperture 50
eliminated: or: renderedsinoperative;: The device
will then: sort.the round: headed rivets aceord=
ing: to: dianieter 'gnd - length.: Finally: the:drive
and:feed: drum.: 1 may: be adjusted to: space the
threads:: 12 farther: apart: so that the: larger
rivets - which previously: :rode - in: “inclined posis
tions:and wezre: extracted  as they veéacled: the
aperture 48 may: be suspended from: the tlireads
in- vertical - position: and- then: sorted according
to- head type; diameter: and lengths: -

The: type-of extractor preferred utilizes  sue=
tion -for-:remeving: rivets. from-:the  conveyor:
This device-ineludes.a: suction: tube: 58 arranged
so--that the- end- thereef is: located: above -the
threads: 12. and- substantally: in. alignment:. with
the -beam of.light. ‘Passing. to: the-photo- eleciric
cell. In this-way the. -end - of the. tube-is posi-
tioned directly. above. the. rivet: ‘when: the rivet
is in. position- to:break-the: light- beam -andicause
the. unit to .be actuateck:: - The -tuber leads: to- a
receptacle . 58: in .which .-the.- orted rivetsare
collected.and a ‘tube. 60 h&vmg,a va.lve §2-therein
leads to a common-line. 64 extendxng t,oa VGCU=
um. pump: (et shown).. When -the~valve .62, .is
opened suction. is applied.to the- recepta.cle 58
and tube 56 wherehy.. the rivet.beneath. the.-end
of the tube. is. sucked up.inte the. Bipe- 56 and
delivered to the receptiele.. Thé size of the.. tube
used in each unit may .Bbe. varied: to.avoid: clog-
ging of the. tube by -a. rivet. in, passmg there-
through and a screen.. may be located .aver the
end of the tube 60 to prevent any rivets frem
passing into the. tube. 60.

The valve 62 is.actuated by a. solenord 66 under
the control: of ‘the. photor electric-eeil. 42..- For
this purpose the solenmd is-arranged. wroh oRe
end. thereof connected by conductor 68 tor a-souree
of-pewer. such-as:the. 110- volt: line-10 *while~the
other.end..ef. ’r,hg; soleneid -is “connected :to- the
conductor 72 which extends to: the-rvelay 14> The
relay- may. be-of any . suitable-type and-in praes
tice-T have-used-a General Electric-photo-electris
relay #€R: 7565 -100: whicl: alsg: is: connected

- to the photo-electric cell to create the required
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potential-difference between the elements ‘thére-
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in. The incandescent lamp 40 receives power
from the line 70 through a transformer 76 and
the motor 78 by which the hopper 2 and drum
10 are driven also may be connected to the power
line by conductors not shown. Incidentally, I
have found it to be preferable to mount the units
separately from the thread supporting and
driving means and on rubber blocks to. Prevent
the action of the solenoids from jarring the
threads and displacing the rivets or inadvertently
actuating the units.

In the operation of the device described the
positions of the apertures 48 and 50 in the masks
associated with the first two units are adjusted
so that they are located slightly above the
threads 12 while the positions of the remaining
apertures 52 and 54 are adjusted so that they are
located slightly below the threads 12, 'The
spacing of the threads {2 is also adjusted to allow
the rivets to be selected to hang in vertical posi-
tions therefrom. The motor 18 is then started
to rotate the hopper 2 and drive the drive and
feed drums 10. The lamps 40 in the units are
also lighted. )

The rivets to be sorted are charged into the
hopper 2 by a chute 80 and are agitated and
raised by inwardly projecting cups or fins 82
so as to be discharged a few at a time to the
chute 4. They then pass down the chutes 6
and 8 to the drum 10 where they are caused to
pass onto the threads 12,  As the threads travel
lengthwise of the machine the larger rivets which
are supported in inclined positions on the threads
intercept the beam of light passing from the
light source to the photo-electric cell through
the aperture 48 in the mask 46 of the first unit.
When the beam of light is broken the relay 14
causes the solenoid 66 to be energized whereby
the valve 62 is opened to apply a vacuum to the
receptacle 58 and tube 56. The larger rivets are
thus raised from the threads and drawn into the
receptacle 58 where they are collected for use in
a further sorting operation.

Those rivets which are small enough tc be
suspended vertically between the threads pass
the first unit without actuating it. They are
then presented to the second unit and if they are
of the round headed type they will break the beam
of light passing through the aperture 50 in the
mask for the second unit whereupon the second
unit will be actuated to suck up:all of the round
headed rivets for further sorting.

The flat headed rivets remaining on the threads
are moved past each of the following units in
succession until they reach a unit having a mask
with an aperture therein of such size and shape
that the rivet will obstruct all or substantially
all of the light passing to the photo-electric cell.
The unit is then actuated to extract the rivet and
in this way the masks serve to measure or classi~
fy each rivet in turn so that it will be deposited
in the receptacle which receives other rivets of
the same size or same type.

When all of the flat headed rivefs have been
sorted for length and diameter the round headed
rivets may be sorted in the same manner by ren-
dering the first and second unit inoperative and
thereafter the larger rivets extracted by the first
unit of the device may be sorted by suitable ad-
justment of the drive and feed drum (8 to space
the threads 12 farther apart.

In this way the rivets may be quickly and ac-
curately sorted according to type, size and shape
so that they are ready for re-use with a minimum
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3
delay and at a great saving 1n the cost of sort-
ing. .
It will be readily understood that many
changes may be made in the form, construction
and arrangements of the: various elements used

_in the device. Thus other types of hoppers and

feeders may be used to supply the rivets to the
conveying means employed. - Similarly, other
types. of ‘conveying means may be employed al-
though the construction of the conveyor should
be such that most of the headed articles to be
sorted, such as rivets, bolts,” screws, nails, etc.
will be supported on the conveyor in vertical
positions. Various types of identifying means
and extractors may be employed and the units
may he arranged-in. auy suitable number and
order to sort either a great variety or a limited
number of types and sizes of rivets with each de-
vice. "Any number of separate devices may be
used for sorting a mixed accumulation of rivets
and they may be treated prior to sorting to re-
move paper, dirt, iron objects or the like.

These and other changes and substitutions may
be made in accordance with the principle of my
invention and therefore it should be understood
that the particular embodiment thereof shown
in the drawings and herein described is intended
to be illustrative of my invention and is not in-
tended to limit the scope of the following claims.

I claim:

1. A sorting device for separating and collect-
ing each of a plurality of different kinds. of
headed articles such as rivets, bolts, screws, nails
and. the like from-mixed accumulations thereof,
comprising a conveyor, means for arranging ar-
ticles to be sorted on said conveyor with the head
portions thereof in contact with the conveyor
and the shank portions thereof projecting from
the conveyor, identifying means located adjacent
said conveyor in position to galige one of said
bortions and responsive to movement of such por-
tion of a predetermined kind of article into po-
sition adjacent thereto, a suction device posi-
tioned to remove from the conveyor the article
located adjacent the identifying means, and
means controlled by said identifying means for
actuating said suction device.

‘2. A sorting device for separating and collect-
ing each of a plurality of different kinds of

' ‘headed articles such as rivets, bolts, screws, nails

and the like from mixed accumulations thereof,
comprising a conveyor, means for arranging the
articles to be sorted on said conveyor with the
heads upward and shanks downward, light sen-
sitive means located below said conveyor in posi-
tion to respond to movement of the shank of a
predetermined kind of article into position adja-
cent thereto, a suction device positioned dbove said
conveyor in position to raise from the conveyor the
article  located adjacent said light sensitive
means, and means controlled by said light sensi-
tive means for actuating said suction device.

3. A sorting device for separating and collect-
ing each of a plurality of different kinds of
headed articles such as rivets, bolts, screws, nails
and the like from mixed accumulations ther eof,
comprising  parallel conveyors, constructed to
hold said articles in vertical position thereon
with the heads of the articles projecting above
the conveyors and the shanks of the articles
extending downward between . the conveyors,
means for supplying round headed articles and
flat headed articles of different size to the con-
veyors, mechanism located adjacent the convey-
ors, and including control means positioned at a
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level above the. conveyors for selectivelyiactusats
ing said mechanism to move articles having-a
predetermined type-ofheadupward from:between
the.conveyors; and other 'mechanism located ad-
jacent.said conveyors butbeyond the first mecha-~
nism:and including ‘control means located doelaw
the conveyors for selectively actuating the second
- mechanism: to: move :articles having shanksof
. predetermined- size:: upward from: between: the
CONVEYOTrs.

4. A:rivet .sorting:: devme comprising ‘a- con-
veyor including a pair of parallel members spaced
sufficiently to support rivets thereon  in vertical
positions with the heads of the rivets restingon
said - members and. the:shanks thereof extending
dewnward: between: and- below: the:members; 4
plurality of:units loeated -aleng the.path ofmove=
ment: of:said conveyor: and each incliding: a light
sensitive element and = source:of light located on
opposite sides of: said: conveyor ‘and below. said
members in. suchipesitions-that the shanks of
rivets carried: by the conveyor -will. intercept ‘a
beam of light bassing from the light seurce to the
light sensitive ‘element, said unitseach having a
mask between the light- souree and-element and
formed with-an identifying -aperture therein cor-
responding to g different kind éf=rivet, and means

associated with each unit: and-ineluding mecha- .

nismi controlléd by the light sensitive element for
moving upward from the conveyor rivets ;dentlﬁed
by that unit.

5.° A rivet sorting device ‘of the type deﬁned
in-elaim: 4 in “whichthe -mechanisin'* controlled
by the light sensitive element:is a suction device.

6. A'rivet-sorting device of the type-defined-in
claim 4 in which the mechanism controlted by tiie
light sensitive element includes: g receptacle, a
tube: extending from-the receptacle to a ‘point
above the conveyor and adjacent” a rivet being
identified; and means controlled by the light sen-
sitive ‘element- for applying suction to said tube
to raise the rivet from -the conveyor and deliver
it'to said receptacle.”

- .7, A rivet sorting device of the type defined
in ‘claim-4 in which the members of the conveyor
are in the form of threads. ‘

8. Rivet sorting mechanisni comprising parallel
conveyors;, means for arranging rivets. on said
conveyors with the heads of the rivets resting on
the conveyors and with the shanks of the rivets
extending downward between the conveyers, and
g plurality of ‘extracting devices located along

the path. of “movenient of.-"thé conveyors and

egeh including an element vertically disposed with
respect to the space between the conveyors to
raise rivets upward from bétween the conveyors,
said devices each being.adjusted to remove rivets
of a predetermined size from said ¢onveyors.

<L
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conveyors, means: forarranging rivets on -said
conveyors with. theheads:of the rivets.resting .on:
the conveyors and the shanks.of the rivets extend-
ing-dewnward bétween thé conveyors; and a plu-
rality ~of extracting: devices located along the
pathiof movement ofithe conveyors and-arranged.
isevrivets: upward from: between the: con-:
said: devices eachiineluding  means “Io-
eated: below the: conveyors: selectively ‘adjusted
t6+ cause’ rivets: of‘predetermined- length to” be
extracted by said devices.

10 Rivet sorting mechanism-comprisirig pa;ral—
Iel'eonveyors, means for-arranging rivets on-said
conveyors -with the heads' of ‘the-rivets resting
on’tlie conveyors ‘and the-shanks of the-rivets
extending-downward- between the conveyors, and
a plurality “of ‘extracting devices located along
the pathi of imevement- of ‘the-conveyors and ar-

- ranged 'to raise ‘rivets from-tié conveyors; said

devices- each’ including -means Jocated: above the
CONVEYOrs and vertically disposed ‘with'- respect

16 ‘the space between'the eonveyors for directing

the rivets extracted to & separate recepticle and
means located below the conveyors selectively ad-
justed to cause rivets of predetermined length to
bé extracted by said devices and moved in a direc=

" tion upwardly from between the conveyors.
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9." Rivet sorting mechanism comprising parallal .

11. Rivet sorting mechanism ‘comprising paral-
Iel ‘conveyors; means for arratging Tivets om said
conveyors with'the heads of the rivets resting on
the conveyors and with thé shanks of the rivets
extending downward between the conveyors, and
a plurality of suction devices located above the
conveyors and over the space between the same,
and means associated with each of said suctioxn
devices for actuating the same to raise rivets of
predetermined  size from: thée conveyors when
such rivets reach a p051t10n beneath said suction

- device.
4

12, Apparatus for . sortitig ;mlxed:accumula:
tions of headed articles such’as rivets or the like
which are characterized by having .shanks. of
different lengths combprising ‘parallél supporting

‘means, means for arranging rivets on said sup-

porting means with' the heads of the rivets rest-
idg on the supporting means. and thé shanks of
the rivets . extending.downward between" said
supporting means, mieans. for successively moving

- the rivets while so arranged on the supporting

means past each of a phirality of statious, and

extracting means located at each of said stations

including an element disposed versically with re-

spect to the space hétween the supporting means

each of said extracting means. being differently

adjusted and coperable to raise rivets having a .
predetermined length of shank upward from be-

tween the supportmg means,
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