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UNITED STATES PATENT OFFICE 
2,41489 

METHOD OF AND APPARA US FOR, NSPECT 
NG AND ASSORNG METAL DISKS 
THE LIKE 

Fred H. Lucas, Winnetka, Ill., and Gerald E. 
Rhodes, Gary, Ind., assignors to Carnegie-li 
nois Steel Corporation, a corporation of New 
Jersey, and American Bridge Company, a cor 
poration of New Jersey 

Application September 7, 1944, Serial No. 553,072 
(C. 209-82) Claims. 

This invention relates to improvements in the 
method of and apparatus for inspecting and as 
sorting metal discs and the like, and has partic 
ular application to the inspection and assorting of 
punched metal discs for concentricity. 
In the production of drawn cylindrical objects, 

such as cartridge cases, a circular blank is 
stamped or punched from flat stock, the periph 
ery of which blank or disc is in the form of a 
truncated cone. In order to be properly drawn 
or formed, the faces of the disc must be concen 
tric, but due to variations in the metal stock and 
wear upon the punching dies, eccentric discs are 
formed which must be segregated from the said 
concentric discs and rejected. Since in produc 
tion, the discs are generally punched on gang 
or multiple punches in large numbers, the prob 
len of inspection and of assorting for concentric 
ity is of considerable magnitude. 
Our invention contemplates the conveyance of 

the discs from an unassorted mass thereof through 
fatwise and edgewise positions to provide for a 
visual inspection of the disc faces and to gauge 
the discs for concentricity of Said faces. 
We further have in view the utilization of the 
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difference in the character or configuration of the 
punch side and die side faces of the discs to as 
sort said discs, and the deviation from uniformity 
of the truncated conical edges Of the discs with 
respect to the central axes of the discs to segre 
gate the eccentric from the concentric discs. 

Further objects are to provide an improved 
method and apparatus for a controlled gravity 
travel of the discs; for selecting and inverting 
certain of the discs in flatwise relation; and for 
spacing and gauging the discs for concentricity 
in edgewise position, together with the rejection 
of discs for eccentricity. 

Additional objects and advantages will become 
apparent from the following description taken in 
connection with the accompanying drawings, 
Wherein: 

Figs. 1 and 2 are sectional views, respectively 
showing a concentric and an eccentric disc of the 
character to be inspected and assorted by our in 
vention; 

Fig. 3 is a diagrammatic elevational view illus 
trating the method and apparatus of our inven 
tion; 

Fig. 4 is a plan view of the selector table; 
Fig. 5 is a plan view of the inspection conveyor 

belt which receives the discs from said selector 
table; 

Fig. 6 is an enlarged detail section taken. On 
the line WI-VI of Fig. 4; 
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Fig. 7 is an enlarged plan view of the delivery 

end portion of the selector table; 
Figs. 8 and 88 are enlarged detail sections taken 

on the line VIII-VIII of Fig. 7, illustrating the 
action of the selector bar; 

Fig. 9 is a sectional view taken on the line 
IX-IX of Fig. 7, particularly showing the tripper 
or inverting device; 

Fig. 10 is a section taken on the line X-X of 
Fig. 9; 

Fig. 11 is a plan view of the delivery end of the 
upper course of the conveyor belt, showing a fur 
ther tripper or inverting device; 

Fig. 12 is an elevational view of the device of 
Fig. 1; 

Fig. 13 is a detail Sectional view showing the 
means for delivering the discs from the end of 
the lower course of said conveyor belt; 

Fig. 14 is a sectional view through the spacing 
device; 

Fig. 15 is an end view of the concentricity 
gauge; and 

Fig. 16 is a sectional view through the reject 
gate, showing the actuating mechanism therefor. 

Referring to the drawings, Figs. 1 and 2 show 
the punched discs to be inspected and assorted 
by the means and method of the present inven 
tion, Fig. 1 showing a concentric disc 0 whose 
periphery is in the form of a truncated cone equi 
distant from the disc axis. The disc 0 of Fig. 2 
is non-uniform, having an eccentricity, as ilus 
trated, of the opposite faces or sides of the disc. 
In such a defective disc, the truncated conical pe 
riphery is not uniformly disposed about the cen 
tral axis of the disc. Due to the formation of the 
discs in the punch, the upper or punch side there 
of will be Substantially flat, having a sharp pe 
ripheral corner or edge, whereas the under or die 
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side will be slightly convex, having a rounded pe 
ripheral portion. 
In the practice of Our invention, discs are 

punched in the usual manner by means of gang 
or multiple punches, which discs are gathered in 
an unassorted mass and conveyed to an elevated 
hopper as by means of a bucket conveyor 2. 
The discs are discharged between a pair of baffles 
3 by which they are delivered onto an inclined 

grid 4, the latter having a receiving surface pro 
vided with longitudinal corrugations forming 
troughs 5 down which the discs roll by gravity 
as shown in Fig. 6, to be delivered flatwise upon 
an apron f6, from which apron the said discs slide 
flatwise onto an inclined selector table f7. 

55 
Selector table T is preferably divided into two 

divergent portions having series of channels or 



3 
ways, identified by the characters a and b, there 
being three channels in each of said table portions 
in the construction shown. The major portion 
of the discs are received into the four central 
channels a and b from the apron 6, the overflow 
from the latter being received in the Outermost 
channels of the said series. The latter may be 
provided with deflector baffles 8 if desired, pro 
viding a tortuous path for the discs in order to 
retard the velocity thereof. 
As the discs travel flatwise down the selector 

table in the said channels, it will be understood 
that they will be mixed, i.e., some with the die side 
up and some with the punch side up, which condi 
tion is illustrated in the drawings by shading 
those discs having their punch side up to distin 
guish the same from the other discs. In order to 
position and deliver all of said discs with their 

10 

punch sides up upon the inspection conveyor belts 
9, each of the channels a and b is provided with 
a selector 20 in the form of a diagonal bar project 
ing slightly above the floor of the table. As the 
discs come into contact with the said selector bars, 
those discs travelling on their rounded or die 
sides will pass thereover directly into discharge 
channels or ways , 3 and 5 in alignment with 
the-said channels a and b, while those discs trav 
elling on their fiat or punch sides will engage and 
be deflected by said deflector bars laterally into 
the alternate discharge ways or channels 2, 4 and 
6. The action of the selector bars 20 is more par 
ticularly illustrated in Figs. 7 and 8. 
Those discs deflected by the selector bars 20 

into channels 2, 4 and 6 pass through a tripper or 
inverting device, generally indicated at 2 in Fig. 
3, the construction and operation of which device 
is hereinafter more fully set forth, the function 
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7, 8 and 9 by suitable guides 27 at the end of said 
lower conveyor portion, 26 designates guides 
similar to guides 23 for deflecting rejected discs 
from the free marginal portions of said belt as 
before. 
The discs are discharged on edge from said 

lower conveyor portion into a series of ways or 
channels 28, one for each of the ways 7, 8 and 9, 
by means of a collector or transfer device gen 
erally designated by the numeral 29. Spacing 
devices 30 are provided in the channels 28 for de 
livering the discs in Spaced relation edgewise into 
extensions 3 of the channels 28 for passage of 
said discs through concentricity gauges 32, the 
said gauges and associated mechanism being op 
erable to deliver eccentric discs 0 to a trans 
versely disposed reject chute 33 and to deliyer 
concentric discs fo to the final delivery chute 34. 
The tripper or inverting device 21 is shown in 

Figs. 9 and 10, and comprises generally a de 
pending upwardly open box-like structure or en 
closure connecting the terminal portions of chan 
nels 2, 4 and 6 with downwardly arcuate guide 
portions 35 over which the discs fall by gravity 
into substantially vertical position within the 
lower portion of said structure. The latter is 
divided into compartments each having an arr 
cuate bottom wall 36 receiving the discs from 
their respective channels, causing said discs to 
roll edgewise laterally to a portion beneath the 
next adjacent channel. , 3 or 5. 
As the discs roll laterally, they engage diag 

onal wedge-shaped cams 37 in the rear walls of 
each compartment, displacing or tilting the discs 
outwardly through discharge openings 38 in said 
compartments upon said discs striking vertical 
stops or walls 39, whereby the discs fall flatwise 

thereof being to turn the Said discS Over with their 
punch sides up, so that with the discs originally 
so disposed in channels , 3 and 5, all of said discs 
are delivered onto the horizontal inspection con 
veyor belts 9 for initial visual inspection of the 
said punch sides. From the point of delivery of 
the discs in the aforesaid manner upon the spaced 
belts 9, the further inspection, assorting and 
gauging of said discS is effected by a similar 
process and apparatus, only one sequence of steps 
and apparatus being illustrated herein, as in Fig. 
5, it being understood that the same is duplicated 
following each portion of the selector table 7. 

Referring to Figs. 3 and 5, the belt 9 is prefer 
ably disposed with upper and lower horizontal 
receiving portions or courses disposed over suit 
able pulleys as shown. The discs are conveyed by 
the upper course of belt 9 in six rows as deposited 
thereon between a series of guides generally indi 
cated at 22. The belt 9 is sufficiently wide to 
provide free marginal portions to which the in 
spector may remove discs considered to have de 
fective punch sides, the rejected discs being de 
flected from the said marginal portions of the belt 
by means of guides 23 into a discard pit or con 
tainer. The six rows of discs continue to the end 
of the upper portion of conveyor 9 where they 
are received between a series of guides 24, said 
discs falling by gravity from the end of said con 
veyor portion into a second tripper or inverting 
device generally indicated at 25 in Fig. 3, which 
device is hereinafter more fully described, the 
function thereof being to invert the discs and 
deliver the same upon a second and lower portion 
of the conveyor belt 9 with the die sides of said 
discs turned upwardly for inspection, the said 
discs travelling on said conveyor in three rows to 
be finally delivered into three ways or channels 

40 

5 5 

60 

85 

70 

upon the upper course of the conveyor belt 9 
in inverted position as hereinbefore described, 
the said belt being disposed adjacent the lower 
portions of openings 38. Since the discs are dis 
charged directly beneath the channels i, 3 and 
5 which are conveying other discs directly from 
the table 7, the guides 22 are inclined laterally 
to displace the discs inverted by the device 2, 
into spaced relation with respect to said other 
discs upon the conveyor belt. 
The tripper or inverting device 25 is generally 

similar to the tripper device'2, except that all 
six rows of discs are reversed thereby. As ill 
lustrated in Figs. 11 and 12, the discs fall from 
the upper course of the conveyor belt 9 down 
inclined ways 40 into separate compartments 4 
having curved bottom walls 42, the compart 
ments being spaced in the direction of travel 
of the conveyor and laterally from the center 
thereof, whereby the discs are rolled by said 
curved portions 42 in front of the next adjacent 
compartment where wedge-shaped cams 43 dis 
place or tilt said discs outwardly and downward 
ly upon the lower conveyor course in inverted 
relation as before. In this form of the tripper 
device, the lateral displacement of one-half of 
the discs is to the left of the center and the other 
one-half to the right thereof. 

Referring more in detail to the gauging device 
32 of our invention, one is employed in each chan 
nel 28 preceded by a spacer 30 and followed by 
'an automatic reject gate or trap for discarding 
eccentric discs. As shown in Fig. 14, the spacer 
includes a driven notched wheel 44 rotatably 
mounted to receive the discs edgewise in said 
notches or pockets as Said discs roll down the 

75 
channel 28. The discs are elevated and support 
ed by said wheel for a portion of its rotation and 
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are deposited thereby into the channel in 
spaced relation for passage through the gauges. 
The gauge 32 includes a track 45 upon which 

the discs roll in edgewise relation as shown in 
Fig. 15, and a parallel track contact member 
46, the latter being transversely inclined up 
wardly from track 45 and out of engagement 
with-concentric discs, and more particularly the 
peripheries thereof adjacent the punch sides of 
Such discs, as Said discs roll through the gauge. 
Member 46 is insulated from the gauge and is 
adjustably mounted in relation to track 45 so as 
to provide an accurate contact for eccentric discs 
rolling on said track. 
Spaced contact guide bars 47 are positioned on 

either side of the path of the upper portion of 
the discs as the latter roll along tracks 45 and 
6, said bars being parallel to the tracks. As 
shown in Fig. 15, a concentric disc 0 will rol 
upright between the bars 4 in contact with one 
of the latter, and out of contact with member 
46, but a slight eccentricity or unevenness of the 
periphery of a disc like disc 0, will cause said 
disc to contact member 46, thereby making elec 
trical contact through the disc between member 
86 and one of said bars 47. 
Spaced rearwardly of the gauge 32, we pro 

vide a reject trap or gate 49 in the bottom of the 
channel 3, Said gate being pivoted at its forward 
edge as at 50 and having an arm 5 movable 
therewith. Beneath said gate is a pivotally 
mounted trigger 52 having an arm 53 movable 
therewith, the arms 5 and 53 being connected 
by a link 54. 
The free end of the gate 69 normally rests upon 

a spring latch 55 which is operable by a sole 
noid 56 to release said gate, said solenoid being 
in circuit 57 with the member 46 and contact bars 
47 so as to be energized upon the passage of an 
eccentric disc through the gauge. The gate and 
its linkage falls open by gravity and remains open 
until the rejected disc falls therethrough. The 
said disc strikes the trigger 52, elevated by the 
Opening movement of the gate, with sufficient 
force to return the trigger and gate to normal po 
Sition with the latter again engaging its latch 55. 
The rejected disc falls into the reject chute 3 
below the Said gate device. 
By properly relating the spacing of the discs, 

as by controlling the speed of the spacer 30, the 
proper time interval may be obtained between 
discS for the action of Said reject gate 49. 
From the foregoing, it Will be seen that our in 

vention provides for the complete assorting, in 
Specting and gauging of the discs. ASSorting or 
Segregating the discs in accordance with the con 
figuration of their Sides or faces enables the sub 
jection of one group thereof to the separate trip 
ping or reversing operation whereby all the discs 
are aligned for inspection of like sides or faces. 

Finally, the gauging and aSSOrting of the discs 
for concentricity or eccentricity utilizing the var 
iation or nonuniformity of the truncated conical 
peripheries thereof while conveying said discs 
edgewise, affords a highly practical and efficient 
method of Selecting the usable discs or blanks for 
Subsequent working. 

Warious changes and modifications are contems 
plated Within the Scope of the following claims. 
We Cain: 
1. The herein described method of assorting 

punched metal discs and the like, consisting in 
conveying unaSSorted discs flatwise, separating 
the discS into groups in accordance with the con 
figuration of the faces thereof upon which they 
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are supported during their fatwise travel, in 
verting the discs of one of said groups, erecting 
and rolling the discs in edgewise position, gauging 
the discs for concentricity by determining the 
variation in the angularity of the edges of the 
discs during their edgewise travel, and assorting 
said discs in accordance with said variation. 

2. The herein described method of aSSOrting 
punched metal discs and the like, consisting in 
conveying unassorted discS flatwise, separating 
the discs into at least one row, selectively displac 
ing and separating those discs having their punch 
sides down from said row, inverting the separated 
discs, erecting and rolling all of said discs in edge 
wise position, gauging the discs for concentricity 
by the variation in the angularity of the edges of 
the discs during said edgewise travel, and assort 
ing said discs in accordance with said variation. 

3. The herein described method of continu 
ously inspecting and assorting punched metal 
discs and the like, consisting in conveying unas 
sorted discs flatwise, separating the discs into 
rows, selectively displacing and separating those 
discs having their punch sides down from said rows 
spaced from the first rows, inverting the sepa 
rated discs, conveying all of said rows of discs 
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with their punch sides up for visual inspection 
thereof, inverting all of said discs and conveying 
the same with their die sides up for visual in 
spection thereof, erecting and rolling all of said 
discs in edgewise position, gauging the discs for 
concentricity by the variation in the angularity of 
the edges of the discs during said edgewise travel, 
and assorting said discs in accordance with said 
variation. 

4. In apparatus for assorting punched metal 
discs and the like, the combination with means 
for conveying unassorted discS flatWise, an up 
wardly projecting selector bar disposed diagonally 
across the path of said discs for separating and 
laterally displacing those discs travelling upon 
their punch sides, said selector bar permitting 
the passage thereover of those discs travelling on 
their die sides, means receiving and inverting the 
separated discs, a conveyor channel - for Sup 
porting and rolling the discs in edgewise posi 
tion, means for delivering said discs edgewise to 
ssid channel from the flatwise travel thereof, a 
concentricity gauge receiving the discs on edge 
from the channel, said gauge including means ac 
tuated by a variation in the angularity of the 
edges of said discs, means responsive to the gauge 
for segregating those discs actuating said gauge, 
and means for conveying the discs through said 
gauge to the gauge-responsive means. 

5. In apparatus for assorting metal discS and 
the like, the combination with means for convey 
ing unassorted discs fatwise, an upwardly pro 
jecting selector bar disposed diagonally across the 
path of said discs for separating and laterally dis 
placing those discs travelling upon their punch 
sides, said selector bar permitting the passage 
thereover of those discs travelling on their die 
sides, means receiving and inverting the Separat 
ed discs, a conveyor channel for Supporting and 
rolling the discs in edgewise position, means for 
delivering said discs edgewise to said channel from 
the flatwise travel thereof, a concentricity gauge, 
means for delivering the discs from said channel 
edgewise to the gauge in uniformly Spaced rela 
tion, said gauge including means actuated by a 
variation in the angularity of the edges of said 
discs, means responsive to the gauge for segregat 
ing those discs actuating said gauge, and means 
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for conveying the discs through said gauge to the 
gauge-responsive means. 

6. In apparatus for assorting discs having trun 
cated conical edges, a concentricity gauge includ 
ing a track for rolling conveyance of the discs 
upon their edges, a contact guide member adapted 
to be contacted by the upper portion of the discs 
supported by the track, a track contact member 
spaced from the track, an electrical circuit includ 
ing the contact guide member and track contact 
member and adapted to be closed through en 
gagement of a disc therebetween, and means re 
sponsive to said circuit for segregating such disc 
from the other discs passing through said gauge. 

... In apparatus for aSSOrting discs having trun 
cated conical edges, a concentricity gauge include 
ing a track disposed for rolling conveyance of 
the discs on their edges, a pair of contact guide 
members parallel to the tracks and adapted to 
be contacted by the upper portion of the discs 
supported by the track, a track contact member 
parallel to and spaced from the track, an elec 
trical circuit including the contact guide mem 
bers and said track contact member, said circuit 
adapted to be closed through engagement of a 
disc with either of said contact guide members 
and the track contact member, and means re 
sponsive to said circuit for segregating said disc 
from the other discs passing through said gauge. 

8. In apparatus for assorting discs having trun 
cated conical edges, a concentricity gauge includ 
ing a track disposed for rolling conveyance of the 
discs on their edges, a track contact member 
spaced from said track, said track contact mem 
ber being transversely inclined upwardly from 
the track and being adjustable relative thereto, a 
pair of contact guide members above and par 
allel to the tracks and disposed to receive the up 
per portion of said discs therebetween, an elec 
trical circuit including the contact guide members 
and said track contact member adapted to be 
closed through engagement of a disc with either 
of said contact guide members, and said track 
contact member and means responsive to said cir 
cuit for segregating said disc from the other discs 
passing through said gauge. 

9. In apparatus for assorting and inspecting 
punched discs and the like, conveying means for 
supporting the discs flatwise for visual inspection, 
means for similarly orienting discs, entering on 
said conveying means, means for inverting discs 
after a period of travel On said conveying means, 

5 

20 

25 

30 

8 
means for turning discs edgewise as they leave 
said Conveying means, and means automatically 
responsive to eccentricity in edgewise discs for 
Segregating eccentric discs from concentric discs. 

10. In apparatus for assorting and inspecting 
punched discs and the like, conveying means for 
Supporting the discs flatwise for visual inspec 
tion, means for similarly orienting discs entering 
on said conveying means, and means for inverting 
discs after a period of travel on said conveying 
means, said inverting means including an up 
wardly open enclosure depending below said con 
veying means, a guide for delivering discs edge 
wise to said enclosure at one side, an arcuate bot 
ton portion in Said enclosure to impart a rolling 
lateral motion to discs within the enclosure, a 
stop Spaced from Said arcuate portion, and a cam 
projecting from the enclosure wall to engage discs 
and push them flatwise, but inverted from orig 
inal position. 

11. In apparatus for assorting and inspecting 
punched discs and the like, conveying means for 
Supporting the discs flatwise for visual inspection, 
Orienting mechanism passing discs correctly ori 
ented and including means for inverting discs in 
correctly oriented prior to their entering on the 
conveying means, Said inverting means including 
an upwardly open enclosure, a guide for deliver 
ing discs edgewise to said enclosure at one side, 
an arcuate bottom portion in said enclosure to 
impart a rolling lateral motion to discs within the 
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enclosure, a stop spaced from Said arcuate portion, 
and a cam projecting from the enclosure wall to 
engage discs and push them flatwise, but inverted 
from original position. 

FRED. H. LUCAS. 
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