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2,204,320 

PATENT OFFICE 
2,204.820 

BETECTING MECHANISMI FOR SOLE 
GEABRING MACHINES 

Dennis Parks, St. Louis, Mo. 
Application May 12, 1939, serial No. 273,215 

9. Clains. 

The general object of this invention is to pro 
vide novel grade detecting mechanism for sole 
grading machines, Which Will enable Soies of 
various sizes and widths to be readily graded . 
along appropriate imaginary lines of grading 
extending longitudinally of the soles at the sides 
Cf the forepart, or tread, portion thereof. 

It is customary in the shoe industry to grad 
Soles according to the thickness of the thinnest 
porticn of the sole detected by the grading 
Xiechasisin; and it is alsc customary to Subject 
Only the edge portion of the sole at either side 
to the grading Operation, and usually the grading 
or detecting mechanism is arranged to operate 
along lines at either side of the forepart re 
Inoved anywhere from one half to three quarters 
Cf an inch from the SideS of the Sole. 

Soie grading machines as now commonly em 
piO3ed for this purpose employ substantially 
Cylindrical detecting rollers willich are raised or 
lowered by variations in the thickness of the 
Sole as the atter are successively passed under 
then to set the grading mechanism, which lat 
ter term is used to cover, generally, either mech 
2,inism foi' Starnping the Scles according to the 
thickness at the thirinest portion thereof detected 
by the grading rollers, or mechanism for causing 
Scies of like thickiness to be assembled in bins 
or the like by altonatic mechanism, or mecha 
nisin for Scting the graded soles, whether 
Stailped or not. Sonne types of machines em 
b3dy in the grading mechanism) a knife, or other 
neains for skiving the Soles to 'educe thern to 
the thickness of the thiranest portion of the sole 
detected by the giading roiiers, and the soles 
are stainped and sorted. 

In certain innachines of this character the cy 
lindrical grading rollers are made adjustable 
tCWard and froii) each other, but as the rollers 
a.ie clf uiifo: Il diameter throughout they pos 
SeSS very little adaptability to grading along 
lines extending at any required distance from 
the sides of the sole when it is desired to grade 
Soles of any greaty varying widths, extending 
from the width of Soles for cihildren's shoes up 
to the width of the largest size of Soles for 
Iren's shoes. 

it is the object of my invention to provide 
novel adjustable grading mechanisrin which may 
be i'Cadily adapted to grade soles of any width, 
from tile snailest to the largest size employed, 
and Winich will also enable the grading to be 
properly performed on soles varying in contour 
as Well as Width. . . . . . . ; 
With the above general object in view, my in 

(Ch. 33-148) 
Vention resides in providing a bank of grading 
rollers of uniforn) diaineter and Superimposed 
above a feeding roller common to all of the 
grading rollers, the grading rollers being ar 
ranged in close juxtaposition to each other and 
being mounted for rotation in individual, inov 
able Supports, capable of being adjusted to raise 
certain of the rollers out of operative position, 
whereby any two rollers of the bank of rolliers 
may be Selected for tie grading operation, while 
the other rollers may be raised above the two 
Selected rollers So as not to be affected by the 
paSSage of Soles under the latter rollers in the 
grading operation. 
Another object of the invention is to provide 

adjustable guides for properly feeding soles of 
different contours under the selected roller. 
For example, if Substantially stiraight soles are 
being graded, two of the grading rollers at equal 
distances from the central roller of the bank 
Would be selected and the guides adjusted to in 
Suite the Soies being fed under these rollers. But 
if the Soles being graded have a decided “swing’ 
at one side, then a grading roller for this side 
Of the Sole further removed from the central 
grading roller would have to be selected, and 
either or both guides would be adjusted to in 
Sure the passing of the soles in the proper posi 
tion under the selected rollers. 
As the cank of l'oilers is as wide as the widest 

Sole that Would be graded, and as the grading 
rollers are close enough together to allow the 
roliet'S in the central portion of the bank to be 
Selected for the SImallest width of sole that would 
be graded, it is obvious that any two rollers in 
the bank of rollers may be selected which are 
the proper distances apart to grade along the 
Opposite sides of the Soie; and that any two 
roilers, other than the two roilers at the extreme 
ends of the bank, separated by the required dis 
t&rice from each other, Inay be selected, so that 
the two selected roilers may be nearer to, or 
fartiner fronn, either side of the bank of rollers, 
according to the contour of the soles being graded 
at any particular time. 
The invention also embodies novel means for 

raising, or rendering inoperative, the grading 
rollers not being used in the grading operation. 

I have shown iny improved grading mecha 
Inism as embodied in a naciline of the type: il 
lustrated in the pending application of Dennis 
Parks, Serial No. 209,399, filed May 21, 1938; and 
as the present invention is only concerned with 
the provision of a bank of grading rollers, with 
means for Selectively utilizing any two of such 
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rollers, and with adjustable guides for Soles to 
be passed under said rollers, only So much of 
Said machine is illustrated as is necessary to 
render a compiete grading operation understand 
able. That is to say, as the soles pass under 
the glading rollers, the latter detect the thinnest 
part of the Soes at either edge, and the roller 
passing over the thinnest part of the sole is 
caused to adjust the heighth of a grading pin 
Which is coordinated in movement with the 
grading mechanism, and each pin so adjusted 
in position as each sole passes under the grading 
roller's selectively operates any one of a series of 
mechanisms which are designed to stamp the 
grade of the sole thereon and to cause it to be 
discharged into one of a series of bins for soles 
Of that particular grade. The mechanism for 
Stanlping and sorting the graded soles is fully 
described in the Parks application referred to 
and in the present case I have shown simply a 
portion of this mechanism to illustrate the op 
eration thereof in cooperation with my improved 
grading rollers. 
In the accompanying drawings: 
Fig. 1 is a plan view of a part of the upper por 

tion of a Sole grading machine showing my in 
vention applied thereto; 

Fig. 2 is a Wertical sectional view taken on the 
line 2-2 of Fig. 1: 

Fig. 3 is a sectional plan view on an enlarged 
Scale taken on the line 3-3 of Fig. 2; 

Fig. 4 is a longitudinal sectional view taken on 
the line 4-4 of Fig. 3, and 

Fig. 5 is a broken view, partly in front eleva 
tion and partly in section, and viewed from the 
left of Fig. 1. 

Referring now to the drawings, the numeral , 
Fig. 1, indicates a drive shaft, driven in any suit 
able manner, as by a pulley (not shown), and 
having a bevel pinion 2 meshing with a bevel 
gear 3 which is fast on the upper end of a vertical 
shaft , Fig. 2, which through the medium of 
gear Connections, not shown, operates to rotate a, 
circular carrier 5 (Fig. 5) in the direction indi 
Cated by the arrow thereon. 
The drive shaft is mounted in bearings 6 pro 

Vided on the upright portions 7 of a frame mem 
ber 8, which is secured on the upper side of a 
circular platform 9 (Figs. 2 and 5) located above 
the rotary carrier 5. 
Mounted in bearings ) provided in the side 

frame members 8 is a cross-bar if, which is pro 
Vided at one end with a sprocket 2 (Fig. 2). 
Mounted in bearings 3 on said frame members 

is a Cross-shaft 4 having on one end a sprocket 
5 in line with the sprocket 2. The drive shaft, 
is provided on one end with a sprocket 6 in 

line with the Sprockets 2 and 5. Mounted on 
these three sprockets, to be driven by the 
Sprocket 6, is a sprocket chain f7. The shaft 
has mounted thereon centrally of its length a 
Second Sprocket 8 (Figs. 2 and 5) on which is 
mounted One end of a continuous sprocket chain 
9, which is driven by the sprocket 18 and is 

provided at intervals with projecting lugs 20. 
The Sprocket chain 9 is a feed chain, and is 
adapted, in the operation of the machine, to be 
Continuously rotated by the sprocket 8, each lug 
20 in turn operating to engage the rear end of a 
Sole and carry it forward to the grading mech 
anism, as will presently appear. The shaft 4 
has also fixedly secured thereon a feed roller 2, 
which operates by frictional contact to pass each 
Sole delivered to it by the feed chain 9 beneath 
a bank of grading rollers, indicated consecu 

2,204,820 
tively by the numerals 22, 23, 24, 25, 26, 27, and 
28 (Figs. 1 and 3). The manner of mounting and 
Operating these grading rollers Will now be de 
Scribed. 

Fixedly Secured at its opposite ends in bosses 
29, provided on the upper ends of upwardly in 
clined portions 30 of the side frame nember 8, 
is a cross-bar 3?. The series of grading rollers 
22-28 are respectively mounted for rotation in 
a Series of grading arms denoted, in order, by the 
numerals 32, 33, 34, 35, 36, 37, and 38, each of 
which is provided towards its outer end with a 
bearing 39 by means of which it is pivotally 
mounted on the COSS-bar 3?. Each of these 
grading arms is widened and recessed, as indi 
cated at 40, to provide a housing for a grading 
roller, Which is l'Otatably mounted therein on a 
short axel 4f mounted at its ends in opposite 
sides of the recess 4). At its extreme outer end, 
each of the grading arms 32-33 is provided with 
a set screw 42, extending through and project 
ing beyond the bottom of the grading arm, and 
adapted to rest on a grading bar 43, (Figs. 1, 3 
and 4) which extends beneath the series of Set, 
Screws 42. Each set screw is provided With a 
binding nut 44 for maintaining it in adjusted 
pOSition. That is to say, each lower end of each 
Set Screw is adapted to lightly contact the upper 
side of the grading bar 43 when the particular 
grading roller of its grading arm is in operation, 3 
and the adjustment referred to is a mere shop 
adjustment to secure the proper contact of the 
Screws with the grading bar. 

Secured on the cross-bar 32, as by binding 
Screws 45, is a yoke frame 46, which extends 
beyond either side of the series of grading arms 
32-38. This yoke frame projects rearwardly and 
upwardly from the cross-bar 3 and has a 
straight portion 47, which is parallel with the 
cross-bar and is provided with a series of equi. 
distant apertures 48, in each of which is mounted 
a rod 49 having a hook 59 on its lower end. 
Each of the grading arms 32-38 projects rear 
wardly of the cross-bar 3? and is provided on 
its underside with a lug 5 forming a contact 
bearing which is seated in the hook 50. To this 
end, the shank of each hook projects through an 
Opening 52, (Fig. 4), in the rear extension of 
each grading arm, and its hook 5 extends in 
der and engages the contact bearing 5f. Each of 
the rods 49 is screw threaded at its upper end and 
has mounted thereon an adjusting nut 53 and 
clamping nut 54, and Surrounding each rod is a 
Coil spring 55, which extends between the 
straight portion 47 of the yoke frame 46 and a 
washer 56, which is engaged by the adjusting nut 
53, by turning which nut the tension of the spring 
55 may be regulated. 

Projecting rearwardly from the straight por 
tion 47 of the yoke frame is an integral flange 5 
which is provided throughout its length with 2, 
series of equi-distant apertures, in each of which 
is mounted an adjusting screw 58 having a 
knurled head 59 for turning it. Each adjusting 
Screw 58 is positioned directly over the real' ex 
tension of a grading arm, 32-38, and the lower 
end of the screw normally engages the rear end 
of the grading arm, shown by Fig. 2. However, 
when a sole is passed under the two grading 
rollers, said grading rollers and the forward end 
of the grading arms, are raised, turning the rear 
end of Said grading arms below, and Out of con 
tact, with their adjusting screws 58, as shown 
With respect to the grading arm 35 in Fig. 4. For 
guiding the soles as they are being fed to the 
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2,204.820 
grading rollers I employ the following mechanism. 

Suitably Supported by the two side frame men 
bers 8 are two parallel supports 60, 62, respec 
tively, which are flat and Smooth on their upper 

a sides to permit soles to be readily moved there 
over. The inner edges of these Supports are 
separated a sufficient distance to permit the up 
per run of the feed chain 9, and the lugs 20 car 
ried by said chain, to work between them, the 
supper run of the chain being slightly below the 
upper surface of the supports, and the lugs 29 
being adapted to project above the same to en 
gage the rear end of soles placed on the Supports 
to carry them rearwardly to the grading mech 
anism. 

Located above and extending parallel with the 
upper run of the feed chain 9 is a stationary bar 
62, (Figs. 1 to 4), which may be formed integral 
with a casting 63, the central portion of which 
extends transversely of the machine beyond the 
outer sides of the supports 60, 6, and is Sup 
ported at opposite ends on standards 64, which 
rise from the stationary platform 9, as shown 

The numera 65 indicates a preSSer 
'bar, which is supported from the bar 62 by means 
of pivoted links 66, and is normally pressed 
downward toward feed chain l9 by means of a 
leaf spring 6 interposed between its upper Side 
and the under side of a bar 62, being maintained 
in parallel relation with the upper run of the 
chain, or with the platform 69-6, by means of 
the links 66, as Will be understood. Each of the 
supports 60 and 6 is provided with a lateral ex 
tension 68, each of which is recessed on its upper 
side to provide a groove 69, serving as a guideway. 
Slidably positioned on the top of each of the Sup 
ports 6 and 6 is a guide-rail, 70, 7, respec 
tively, which are parallel with each other and 
each of which is provided intermediate its ends 

40 with a lateral projection, 72, T3, respectively, 
which are provided with slots, 4, 75, respec 
tively, which work over binding nuts, 76, 7, re 
spectively. According to the width of soles to 
be graded, the binding nuts 6, 77, are loosened 
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and guide-rails 70, 7, adjusted in position on 
the supports 60, 6, so as to engage opposite sides 
of the soles, to insure of their being carried for 
Ward by the feed chain 9 in the proper path to 
pass under the two grading rollers selected for 
detecting the thinnest part of either edge portion 
of the soles. Either guide-rail can be adjusted 
in position on its support independently of the 
other in order to properly direct the path of 
Soles differing in contour. 
In practice the soles to be graded will be re 

noved. One at a time from a bin mounted over 
the supports 60, S, by the lugs 20 on the feed 
chain 9, in the manner described and illustrated 
in the Parks application above referred to. How 
ever, for the purpose of the present description, 
it may be assumed that the soles are placed on 
the supports one at a time by the operator in 
position to be engaged by the respective lugs 20 
On the feed chain and thereby be carried to the 
grading rollers and forced between any two of 
these rollers and the feed roller 2, the latter 
thereafter causing the sole to be moved under 
said grading rollers until it passes beyond the 
S3.e. 

According to the width of the Soles, or to their 
particular contour, two of the grading rollers are 
Selected for operation. Which Will engage the sole 
along lines adjacent its edge portions, as the 
sole is fed under them by the feed roller 2, and 
the rollers not employed are raised to inopera 

tive position. This is accomplished, aS shown 
by the dotted line in Fig. 4, by screwing down 
the adjusting screws 58 so as to depress the rear 
ends of the grading arms 32-38 carrying the 
grading rollers which are to be rendered inopera 
tive. In this operation, the lugs 5 of the grad 
ing arms affected will force the hooks 50 down 
ward against the resistance of their Springs 55, 
and the forward ends of the grading arms Will be 
lifted to raise the contact screws 42 out of en 
gagement with the grading bar 43. Thus, in 
the operation of grading soles aS commonly prac 
ticed that is, by detecting the thinnest part of 
the Sole at either edge portion-five of the grad 
ing rollers, in the present instance, Will be raised 
to inoperative position, while tWo of these rollers 
Will be employed in the grading operation. 
for any reason, it should be desired to detect the 
thinnest portion occurring in any part of the 
Sole, all of the grading rollers, Or as many as 
necessary for the purpose, COUld be employed. 
As to the grading rollers in operation, such as 

the roller 25 shown in Fig. 4, the spring 49 nor 
mally exerts a regulated upward pull on the rear 
end of its grading arm, so that when a thin 
portion of the Sole passes under this grading 
roller, the power of the Spring will be added to 
the force of gravity in causing the roller 25 to 
fall to the extent delimited by such thin por 
tion of the sole and thus move the grading bar 
43 downward a proportionate distance. If a sub 
sequent thicker portion of the sole passes under 
the grading roller 25, the result will be that the 
contact Screw 42 will be lifted out of engagement 
with the grading bar 43, but the latter will remain 
in the position to which it had previously been 
lowered by reason of the roller 25 descending 
into the thinner part of the sole. 
The grading bar 3 is curved upward and back 

upon itself as indicated at 8 in FigS. 1 and 3, 
the body of the bar being provided with a guide 
bearing 79, and the curved portion, which is 
parallel with the body of the bar, With a guide 
portion 30, these guide bearings slidably receiv 
ing a slide bar 8, carrying at its lower end a grad 
ing head 82, as shown by Fig. 2. A collar 83 is 
secured on the slide bar 8, and a coil spring 84 
is interposed between this collar and the under 
side of the guide bearing 9 of Slide bar 8. The 
slide bar and its connected parts are located in an 
open housing 85 mounted on the platform 9, as 
indicated at 86, and a coil spring 8 is interposed 
between the platform and the collar 83. The 
slide bar 8 extends through an opening 88 in the 
platform 9. As the grading bar 3 is lowered by 
rea,Son of a thin Spot in a sole passing under One 
of the grading rollers, the slide bar 8 will be 
lowered by reason of the guide bearing 79 on the 
grading bar exerting pressure on Spring 84 which 
in turn exerts pressure on the collar 83 fast on said 
Slide bar. 
The motions of the machine are so synchronized 

that one of a Series of grading pins 39 mounted 
in the rotary carrier 5, will pass under the grad 
ing head 82 as a sole is passing under the grad 
ing rollers, and said grading pin will be lowered 
to the extent that the grading head is lowered by 
the descent of one or the other of the grading 
rollers. In the continued movement of the car 
rier 5, the adjusted grading pin 89 will pass from 
under the grading head 82 and engage one or 
the other of a series of contact members 90, Fig. 5, 
and turn the sole engaging and clamping mech 
anism, indicated generally by 9, into engage 
ment With the Sole 92, which previously has been 
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4. 
discharged by the feeding roller 2 on to a slide 
93, from which it falls on to a table 94 on carrier 
5, where it is engaged by the holding and marking 
device 9 as previously stated. In the further 
l'otation of calitier 5, the sole being held by the 
device S., table 9A will move from under it and 
the graded and marked sole will fall on to a slide 

le it is delivered into a bin. 
Rai?erling to Fig. 2, the curved portion of the 

glading bar 3 is held in contact With the under 
Side of a hub 96 provided With a setting disc 87, 
which is heid in adjusted position by a locking le 
ver 98. The hub 96 is locked to the slide bar 8 by 
Inleans of a pin 99 passing through said hub and a 
slot C formed in the upper end of the slide bar. 
The uppei' end of slide bar 8; is screw threaded and 
provided with an adjusting head 3 which bears 
against the upper end of hub 96 of the Setting 
disc. The purpose of the setting disc is to en 
able the operator to turn the grading head 82 so 
aS to determine the length of the grading opera 
tion in accordance With the length of Soles being 
gi'aded; and the purpose of the adjusting head 
is to enable the slide bar 8 and its grading head 
82 to be raised or lowered to secure accuracy in 
the grading of the soles, all of Which is fully set 
forth in the Parks application referred to and 
need not be more fully described, as these 
features, in themselves, form no part of the 
present invention. 
The grading roilers 22-28 may be of any de 

sired thickness, and are logated in as close 
proximity to each other as it is mechanically 
possible to do. While I have found that Seven 
of these grading rollers Wiil ordinarily be Sufi 
cient to enable an ordinary width or contour of 
Sole to be graded, the Inui:ber of these rollers 
coluld be increased if thought desiacle, and 
where, in a particular factory, the Soles do not 
greatly valry in Width or contour, five grading 
rollers may prove Sufficient for grading purposes. 
Whatever number of rollers employed, it Will 

be seen that the inventica enables the Operator 
to Select and place in operation any two grading 
rollers in a bank, thus affording a wide range of 
adjustment without in any manner disturbing 
tine normal setup of the machine. It Will be of 
course apparent that other means than adjust 
ing screws could be employed for holding the in 
operative rolle's elevated, but adjusting Screws 
provide a simple and inexpensive Way of accoin 
plishing this result. 

I claim: 
1. Grading mechanism for a Sole grading ma 

chine coni prising, in combination, a bank of grad 
ing rollers, means for Selectively rendering in 
operative any of said grading rollers not required 
for a glading operation, and means for feeding 
Soles under and in contact With the rollers in 
Operation. 

2. Grading mechanism for a Sole grading ma 
chine comprising, in combination, a bank of grad 
ing rollers arranged in close juxtaposition, means 
for seiectively rendering inoperative any of said 
grading rollers not required for a grading opera 
tion, and means for feeding Soles under and in 
contact with the rollers in operation. 

3. Grading mechanism for a Sole grading 
machine complising, in combination, a bank of 
independently mounted grading rollers arranged 
in close juxtaposition, means for Selectively 
lendering inoperative any of Said grading rollers 
not required for a grading Operation, and means 
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for feeding Soles under and in contact With the 
rollers in Operation. 

4. Grading mechanism for a sole grading ma 
chine comprising, in combination, a bank of in 
dependently mounted grading roilers arranged in 
close juxtaposition, means for raising to inopera 
tive position any of said grading rollers not re 
Cuired for a grading operation, and means for 
feeding soles under and in contact with the l'oilers 
in Operation. 

5. Grading mechanism for a Sole grading 
machine comprising, in combination, a bank of 
grading rollers more than three in number, 
means fol' Selectively rendering inoperative all 
but two of said grading roilers, and means for 
feeding soles under and in contact with the two 
roller's left in operation. 

6. Grading mechanism for a sole grading 
lilachine comprising, in combination, a bank of 
at least five grading rollers arranged in close 
juxtaposition, means for selectively rendering in 
Operative all but two of Said l'Ollers, means for 
feeding Soles under Said two grading rollers, ad 
justable means fol' guiding the feed of the Soles 
to cause the side edge portions Only thereof to 
pass under said two grading rollers. 

7. Grading mechanism for a Sole grading 
machine comprising, in combination, a Support, 
a bank of grading rollers arranged in close juxta 
position and extending transvei'Sely of Said Sup 
port, means for selectively rendering illoperative 
all but two of Said grading rollers required for 
a grading operation, means fol' feeding Soles Over 
said support and under and in contact with the 
tWO rollei'S in operation, and adjustable guiding 
means on said support for causing the side edge 
portions only of the Soles to pass under said two 
grading rollers. 

8. Grading mechanism for a sole grading 
inacinine comprising, in combination, a depressi 
ble grading bar, a Series of independently pivotal 
ly mounted grading arms, a grading roller mount 
ed in each grading arm, a Series of adjusting 
ScreWS normally in engagement, respectively, 
With the upper side of Said grading bars, and 
adapted to be turned to raise the forwald ends 
of all but two of said grading arms and carry the 
l'OllerS mounted therein to inoperative position, 
an adjusting device mounted in the opposite end 
of each grading arm and normally in contact 
With the upper side of said grading bar, and 
means for feeding and guiding Soles to cause 
their side edge portions only to pass under and 
in contact with said two grading rollers. 

9. Grading mechanisim for a sole grading 
machine comprising, in combination, a depressi 
ble grading bal', a Series of independently pivotal 
ly mounted grading arms operatively associated 
at their fol'Ward end with said grading bar, a 
grading roller mounted in each grading aim, ad 
justabie means associated respectively, with the 
other end of each grading bar, and adapted to ille 
Operated to Selectively raise the forward ends of 
all but two of said grading a nins to lift the rollers 
In Ounted therein out of operative position, Springs 
Operating normally to hold the forward ends of 
the grading arms in contact with the upper side 
of Said grading bal', and means for feeding and 
guiding Soles to cause their side edge portions to 
paSS lunder and in Contact With Said two grading 
clers. 

DENNIS PARKS. 
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