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57 ABSTRACT 

Apparatus for folding limp merchandise, such as ho 
siery, pantyhose, or other items of apparel for packag 
ing, in which the merchandise is placed on a conveyor 
belt with end portions of the merchandise on a pair of 
platforms on opposite sides of the belt. A card may be 
placed on the portion of the merchandise between the 
platforms. One platform is moved inwardly over the 
belt to fold over the respective end portion of the mer 
chandise and then returned to its retracted position 
alongside the belt, after which the other platform is 
moved inwardly over the belt to fold over the other end 
portion of the merchandise and then returned to its re 
tracted position alongside the belt. As each platform 
moves inwardly, it is tilted to be inclined downwardly 
from its outer end. 

32 Claims, 25 Drawing Figures 
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3,750,916 

FOLDING APPARATUS 
BACKGROUND OF THE INVENTION 

This invention relates to folding apparatus, and more 
particularly to apparatus for folding limp merchandise, 
such as hosiery, pantyhose, and other items of apparel. 
The invention is especially concerned with the auto 

mation of the operation of folding hosiery and panty 
hose, and more particularly the folding of such mer 
chandise on a card, for subsequent packaging in an en 
velope or plastic film, this operation heretofore having 
generally been carried out by hand. 
Reference may be made to U.S. Pat. Nos. 3,290,855, 

3,310,930, 3,514,019 and 3,516,582 as prior art in this 
field. 

SUMMARY OF THE INVENTION 

Among the several objects of this invention may be 
noted the provision of improved apparatus for folding 
hosiery, pantyhose, or other limp merchandise, accom 
plishing automatically what has heretofore been gener 
ally carried out by hand; the provision of such appara 
tus particularly for folding the merchandise on a card; 
and the provision of such apparatus which accom 
plishes the folding in a predictable and controlled man 
ner without damaging the merchandise. In general, ap 
paratus of this invention in its basic essentials com 
prises means for supporting the merchandise, such as 
a pair of women's stockings, with one portion of the 
merchandise which is to be folded over to lie above an 
other portion of the merchandise extending outwardly 
on one side of the supporting means, and means for 
folding over this one portion of the merchandise to lie 
above the other portion thereof comprising a platform 
movable away from a retracted position at the said one 
side of the supporting means inwardly over the support 
ing means and then back to its retracted position 
whereby the merchandise may be placed in position for 
a folding operation on the supporting means with said 
one portion thereof supported on the platform, after 
which the platform may be moved in the manner stated 
to fold over said one portion. Other objects and fea 
tures will be in part apparent and in part pointed out 
hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a folding apparatus made in 
accordance with this invention, 
FIGS. 2-7 are semi-diagrammatic views illustrating 

successive steps in the operation of the apparatus to 
fold merchandise around the ends of a card; 
FIG. 8 is an enlarged longitudinal section on line 

8-8 of FIG. 1; 
FIG. 9 is an enlarged transverse section on line 9-9 

of FIG. 1; 
FIG. 10 is a fragment of FIG. 9 illustrating moved po 

sitions of a platform of the apparatus; 
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FIG. 11 is a diagram of a pneumatic circuit of the ap- 60 
paratus, 
FIG. 12 is a detail of a timing mechanism of the appa 

ratus, 
FIG. 13 is a left end view of FIG. 12; 
FIG, 14 is a view similar to FIG. 8 showing a modifi 

cation; 
FIG. 15 is a view similar to FIG. 9 showing the FIG. 

14 modification; 

65 

2 
FIGS. 16-19 are semi-diagrammatic views illustrat 

ing successive steps in the operation of the FIG. 15 ap 
paratus to fold merchandise around the ends of a card; 
and 
FIGS. 20-25 are semi-diagrammatic views illustrat 

ing a modification for making four folds and its se 
quence of operation. 
Corresponding reference characters indicate corre 

sponding parts throughout the several views of the 
drawings. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the drawings, first more particularly to 
FIGS. 1 and 8-10, apparatus made in accordance with 
this invention particularly for folding elongate limp 
merchandise such as women's hosiery and panty hose 
on cards is shown basically to comprise means gener 
ally indicated at 1 for supporting the merchandise M 
with one end portion ML of the merchandise extending 
outwardly on one side of the supporting means (the left 
side as viewed in FIGS. and 9), and with the other end 
portion MR extending outwardly on the other side of 
the supporting means. At 3L is indicated means for 
folding the end portion ML of the merchandise around 
one end of a card C placed on the intermediate portion 
Mi of the merchandise lying on the supporting means 
1, and at 3R is indicated means for folding the other 
end portion MR of the merchandise around the other 
end of the card (after the folding over of the end por 
tion ML). Each folding means 3L and 3R comprises a 
platform 5L and 5R, respectively, and means generally 
designated 7L and 7R, respectively, mounting each 
platform for movement and for moving it away from a 
retracted position at its respective side of the support 
ing means 1 inwardly over the supporting means and 
then back to its said retracted position, whereby the 
merchandise M may be placed in position for a folding 
operation on the supporting means with end portion 
ML thereof supported on platform 5L (the left-hand 
platform as viewed in FIGS. 1 and 9) and end portion 
MR thereof supported on the other platform 5R, after 
which a card C may be placed on the intermediate por 
tion Mi of the merchandise which lies on the supporting 
means 1, platform 5L moved in the manner stated (i.e., 
to the right) to fold end portion ML of the merchandise 
around the left end of the card to lie above the card 
(and portion Mi of the merchandise), and platform 5R 
moved in the manner stated (i.e., to the left) to fold end 
portion MR of the merchandise around the right end of 
the card to overlie the folded-over end portion ML. As 
will be subsequently described in detail, each mounting 
and moving means 7L and 7R includes means for tilting 
the respective platform 3L or 3R to be inclined down 
wardly from its outer end when it moves inwardly. 
The supporting means 1 as herein illustrated com 

prises an endless belt conveyor constituted by an end 
less belt 9 trained around rolls 11 and 13 journalled on 
horizontal shafts 15 and 17 mounted at their ends as in 
dicated at 19 underneath the top 21 of a table 23. The 
top 21 of this table 23 has a relatively wide slot 25 
therein extending from adjacent one edge 27 thereof 
constituting what may be termed its front edge all the 
way to its opposite or rear edge 29. It also has a pair of 
rectangular openings 31L and 31R at opposite sides of 
the slot 25 adjacent the front end of the slot, these 
openings being dimensioned slightly larger than the 
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platforms 3L and 3R (which are rectangular). The 
openings 31L and 31R open at their inner ends into the 
slot, as shown best in FIG. 1. The shaft 15 extends 
transversely of the slot 25 and just below the table top 
21 adjacent the front end of the slot, and the shaft 17 
extends transversely of the slot and just below the table 
top at the rear end of the table top. Roll 11 projects up 
into the slot 25, and rolls 11 and 13 have their tops just 
below the plane of the upper surface of the table top 21 
so that the belt 9 has a horizontal upper reach 9a 
(which constitutes the supporting means 1 proper) ex 
tending from the front to the rear end of the slot. The 
portion 21A of the table top 21 in front of the openings 
31L and 31R and the front end of the slot 25 provides 
space for holding merchandise to be folded and to be 
handled by a worker seated at the front of the table. 
The belt 9 is adapted to be driven in the direction for 
forward movement of its upper reach 9a (in the direc 
tion indicated by the arrows in FIGS. 1 and 8) from a 
motor 33 via chain and sprocket drive generally indi 
cated at 35. Means for tensioning the belt is indicated 
generally at 37. This includes a belt tensioning roller 39 
engaging the inside of the lower (return) reach of the 
belt carried by a yoke 4 and adapted to be forced 
downwardly for tensioning the belt by means of a screw 
43 having its upper end engaging a frame structure 45 
below the table top 21. 
Each platform 5L and 5R is of rectangular shape with 

a rounded inner edge 47. Each of the mounting and 
moving means 7L and 7R for the platforms comprises 
a carriage 49 slidable laterally inwardly and outwardly 
at the respective side of the table 23 on a pair of paral 
lel horizontal guide rods 51 extending transversely of 
the table 23 underneath the table top 21. These rods 51 
are located in vertical transverse planes between the 
front and rear edges of the openings 31L and 31R and 
extend between the upper reach 9a and the lower re 
turn reach 9b of the belt 9. Each carriage carries a pair 
of vertical tubular guides indicated at 53 located on the 
inside of rods 51. The two guides 53 of each pair are 
in a vertical plane parallel to the belt 9. Rods 55 are 
vertically slidable in these guides. Each platform 5L 
and 5R is pivotally mounted at the upper end of the re 
spective pair of rods 55 by means of a pin 57, enabling 
tilting of the platform about an axis transverse to the 
length of the platform (i.e., parallel to the belt 9). 
Extending down from each platform 5L and SR at 

one side thereof and at the respective side of the car 
riage 49 (the front side as herein illustrated) is a curved 
cam plate 59 having a cam slot 61 therein receiving a 
follower pin 63 which extends outwardly from the side 
of the carriage. The slot 61 has an upper vertical end 
portion 61a and a lower curved portion 61b extending 
downwardly and inwardly from the lower end of por 
tion 61 a. When the rods 55 are down in a lowered re 
tracted position (FIGS. 8 and 9), the upper end of por 
tion 61a of slot 61 engages the pin 63, and the platform 
occupies a lowered retracted position in which it lies 
horizontally within the respective opening 31L or 31R, 
generally flush with the upper reach 9a of the belt 9. 
When the rods 55 are raised, the platform is first raised 
a distance corresponding to the height of vertical por 
tion 61a of slot 61 without being tilted (i.e., it remains 
horizontal) and then as it is raised further, it is tilted by 
reason of the shape of portion 61b of the cam slot to be 
inclined downwardly from its outer end. 
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4. 
The pair of rods 55 of each of the mounting and mov 

ing means 7L and 7R extends upwardly from a clevis 
65. A shaft 67 extends through the sides of the clevis 
and has cam follower rollers 69 at its ends on the out 
side of the sides of the clevis rolling in cam slots 71 in 
a pair of fixed cam plates 73 which extend down from 
the aforesaid frame structure 45 on opposite sides of 
the clevis. Each cam slot 71 has an outer vertical end 
portion 71a and a portion 71b inclined upwardly from 
the upper end of the end portion 71 in the direction to 
ward the longitudinal central plane of the belt 9 (and 
table 23), with a curved transition 71c. The arrange 
ment is such that, with the cam follower rollers 69 at 
the lower end of the vertical end portions 71a of the re 
spective pair of cam slots 71, the clevis 65 and the pair 
of rods 55 occupy a lower and outer retracted position. 
The clevis is adapted to move vertically upwardly to 
raise the rods 55 via vertically upward travel of follow 
ers 69 in portions 71a of the cam slots 71, then to move 
laterally inwardly relative to the table 23 and also up 
wardly as it moves inwardly via travel of the followers 
69 in portions 71c and then in portions 71b of the cam 
slots 71. For moving the clevis, there is provided an air 
cylinder 75 pivoted as indicated at 77 adjacent one end 
thereof constituting its upper end between the plates 73 
at their lower outer corners. A piston rod 79 extends 
from a piston 81 (see FIG. 11) in the cylinder to a con 
nection at 83 with the shaft 67 of the clevis 65. 
Referring now to FIG. 11, the cylinder 75 of the left 

hand platform moving means 7L and the cylinder 75 of 
the right-hand platform moving means 7R are shown to 
be controlled by valves V1 and V2, respectively. The 
motor 33 for driving the chain is a pneumatic motor of 
the type having a vane which swings forward to rotate 
the output shaft of the motor forward on supply of 
compressed air to a port 33a and venting of a port 33b, 
the vane resetting without backward rotation of the 
output shaft on supply of compressed air to port 33b 
and venting of port 33a. It is controlled by a third valve 
V3. The three valves V1,V2 and V3 are operated in 
sequence each for a predetermined time interval with 
a predetermined time interval between operation of 
valves V1 and V2 and a predetermined time interval 
between operation of valves V2 and V3 by a valve actu 
ator 89 (see FIGS. 12 and 13) driven by a timing cylin 
der 91 (see FIGS. 11-13). 
At 93 in FIG. 11 is indicated a source of compressed 

air which supplies a compressed air line 95 including a 
filter 97, an air regulator 99 and a lubricator 101. At 
V4 (see FIGS. 11 and 12) is indicated a return valve 
operated by the valve actuator 89 after valve V3 for ef 
fecting operation of the timing cylinder 91 to return the 
actuator. A pedal-operated valve V5 controls the oper 
ation of the timing cylinder 91, effecting forward move 
ment of the valve actuator 89 to actuate valves V1-V4 
in sequence when its pedal is actuated. A line 103 con 
nects the air supply line 95 and the inlet port V4a of re 
turn valve V4, and a line 105 connects the outlet port 
V4b of valve V4 and a pilot cylinder 107 of the pedal 
operated valve V5. A line 109 including an adjustable 
flow control 111 interconnects a first port V5a of valve 
V5 and the forward end of the timing cylinder 91 and 
a line 113 interconnects a second port V5b of valve V5 
and the rearward end of the timing cylinder. The ar 
rangement is such that on operation of the pedal P of 
valve V5 by the worker seated at table 23, air is sup 
plied from port V5b via line 113 to the rearward end 
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of cylinder 91, and the forward end of cylinder 91 is 
vented via line 109 and port V5a, to effect forward 
movement of the piston 115 and piston rod 117 of cyl 
inder 91 and of the actuator 89 (which is driven by the 
piston rod 17). The rate of movement of the piston 
and piston rod, and hence the timing, is controlled by 
the flow control 11, which may be adjusted to vary the 
timing. On operation of valve V4 by the actuator at the 
end of its forward stroke, air is supplied to the forward 
end of cylinder 91 and vented from its rearward end to 
retract the piston rod 117 and the actuator. 
Branch lines 119, 121 and 123 connect the air supply 

line 95 to inlet ports V1a, V2a and V3a, respectively, 
of valves V1,V2 and V3. A line 125 including an ad 

5 

O 

justable flow control 127 interconnects port V1b of 15 
valve V1 and the upper end of the lefthand cylinder 75. 
A line 129 including an adjustable flow control 131 in 
terconnects the lower end of the left-hand cylinder 75 
and port V1c of valve V1, and a line 133 connects ex 
haust port V1d of valve V1 to a muffler 135. A line 137 
including an adjustable flow control 139 interconnects 
port V2b of valve V2 and the upper end of the right 
hand cylinder 75. A line 141 including an adjustable 
flow control 143 interconnects the lower end of the 
right-hand cylinder 75 and port V2c of valve V2, and 
a line 145 connects exhaust port V2d of valve V2 to a 
muffler 147. A line 149 interconnects port V3b of valve 
V3 to the port 33b of the pneumatic motor 33 and a 
line 151 including an adjustable flow control 153 inter 
connects port 33a of the motor and port V3c of valve 
V3. A line 155 connects exhaust port V3d of valve V3 
to a muffler 157. : 
Referring now more particularly to FIGS. 12 and 13, 

the timing cylinder 91 and valves V1-V4 are shown to 
be carried by a channel member 159, the cylinder 
being mounted within the channel member underneath 
its upper flange 161, and the valves V1-V4 being 
mounted on the lower flange 163 of the channel mem 
ber arranged in a row forward of the forward end of the 
cylinder. Each of the valves V1-V4 has an operating 
button 165 at its upper end above the flange 163. A 
pair of posts 167 extending upward from the flange 163 
support a pivot rod 169 extending alongside the valves 
and somewhat above the valve operating buttons 165. 
Pivoted on this rod and bearing on the buttons are four 
valve-actuating levers V1L, V2L, V3L and V4L for the 
four valves V1,V2, V3 and V4, respectively. A lever 
171 pivoted intermediate its ends at 173 on the flange 
163 has its ends engaging the bottoms of levers V1L 
and V2L with the arrangement such that when lever 
V1L is swung down, V2L is swung up, and vice versa. 
The piston rod 117 of timing cylinder 91 has a cylin 

dric head 175 at its forward (outer) end, this head 
being formed with a flat 177 at its forward end, provid 
ing a shoulder 179 at the rearward end of the flat. A pin 
181 extends up from the head 175, being slidable in a 
longitudinal slot indicated at 183 in flange 161. The 
valve actuator 89 comprises an arm pivoted as indi 
cated at 185 on the flat 177 and extending downwardly 
therefrom, with a roller 187 at its lower end for engage 
ment with levers V1 L-V4L (one after another) to actu 
ate valves V1-V4 (one after another) as the arm 89 
moves forward. Each of levers VfL-V4L has a down 
wardly curved rear edge such as indicated at 189 for 
initial engagement by the roller 187. Arm 89 is held 
against swinging back (counterclockwise as viewed in 
FIG. 12) for actuating levers V1 L-V4L as it moves for 
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6 
ward by its engagement (adjacent its upper end) with 
the shoulder 179. However, it is free to swing up in 
clockwise direction as viewed in FIG. 12 on its rear 
ward return movement for returning to its retracted po 
sition (shown in solid lines in FIG. 12) without actuat 
ing the levers. 
Each of the valves V1-V3 is normally set to connect 

its a port to its b port and to connect its c port to its d 
port, whereby the piston rods 79 of cylinders 75 are re 
tracted, and the vane of motor 33 is retracted. Thus, 
the platforms 5L and 5R are normally down in their re 
tracted position of FIGS. 1, 2 and 9. When the button 
of any one of these valves is pushed down (and held 
down), its a port is connected to its c port, and its b port 
is connected to its d port, and when the button is re 
leased, the valve (under internal spring action) returns 
to its normal setting. The valve V5 is normally set to 
supply air via its a port to the forward end of cylinder 
91 and to vent air from the rearward end of cylinder 91 
via its b port so that valve actuator 89 is normally re 
tracted. When pedal P of valve V5 is pushed down, this 
is reversed, and then when its pilot cylinder 107 is actu 
ated, valve V5 returns to its said normal setting. The 
return valve V4 normally blocks flow of air to the pilot 
cylinder 107, and opens to supply air to cylinder 107 
when its button is pushed down. 
Operation is as follows: 
As above noted, the platforms 5L and 5R are nor 

mally down in their retracted position of FIGS. 1, 2 and 
9, lying horizontally within their openings 31L and 
31R, generally flush with the upper reach 9a of the belt 
9. The valve actuator 89 is normally back in its re 
tracted position of FIG. 12. The worker, seated at the 
front of table 23, takes a pair of stockings, for example, 
and lays them across the rearward end of the upper 
reach 9a of the belt 9 with intermediate portion Mi of 
the stockings on the belt, the left end portion of the 
stockings on the lefthand platform SL, and the right 
end portion (the thigh portion, as shown in FIG. 1) of 
the stockings on the right-hand platform 5R. In the case 
of relatively long stockings, the worker will fold over 
the toe portion of the stockings as shown in FIG. 1 so 
that the feet of the pair of stockings overlie the inter 
mediate portion Mi of the stockings. The worker then 
places a card C on the intermediate portion Mi (and 
feet) of the stockings overlying the upper reach 9a of 
the belt 9, the card having a length somewhat less than 
the width of the belt, and then steps on the pedal P of 
valve V5. This results in air being supplied via line 113 
to the rearward end of the timing cylinder 91 and 
vented at a controlled rate from the forward end of the 
cylinder 91 via line 109, so that the piston 115 and pis 
ton rod 117 of cylinder 91 are driven forward at con 
trolled speed (as determined by the setting of flow con 
trol 111). 
As the piston rod 117 moves forward, the roller 187 

at the lower end of the actuating arm 89 on the head 
175 at the forward end of the piston rod, moving for 
ward therewith, comes into engagement with the actu 
ating lever V1L for valve V1 and thereby holds this 
valve on for the timed interval that it takes roller 187 
to roll over the entire width of the actuating lever V1L. 
With valve V1 on, air is supplied via ports V1a and Vic 
and line 129 to the lower (outer) end of the left-hand 
cylinder 75, and vented from the upper (inner) end of 
the left-hand cylinder 75 via line 125 and ports V1b 
and Vid to advance the piston rod 79 of the left-hand 
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cylinder 75, thereby raising the left-hand rods 55 and 
moving them inward to raise the left-hand platform SL 
and move it inward (see FIGS. 3, 4 and 10). The plat 
form first moves upward without moving inward, and 
without tilting (see FIG. 3 and note the initial raised 
platform position shown in phantom in FIG. 10). Then, 
as cam follower rollers 69 of the left-hand mechanism 
7L enter and move along portions 71c and 71b of the 
cam slots 71, the platform 5L moves inward as well as 
upward, and is tilted to be inclined downwardly from 
its outer end as it moves inwardly by the action of the 
cam plate 59 carried by the platform SL in conjunction 
with the respective pin 63. FIGS. 3 and 4 illustrate this 
inward movement and tilting of platform SL. 
As the left-hand platform 5L is raised, moved inward 

and tilted, it folds (or wraps) the left-hand portion ML 
of the stockings around the left-hand edge of the card 
C (see FIG. 4). The portion ML slides nicely off the 
lower end 47 of the tilted platform SL and the folding 
is effected under completely controlled conditions 
without damaging the stockings (which are delicate). 
The roller 187 at the lower end of arm 89, in moving 

forward, rolls off the first lever V1L and on to the sec 
ond lever VL, as a result of which valve V1 is released 
and returns to its normal setting in which it supplies air 
to the upper end and vents the lower end of the left 
hand cylinder 75. The piston rod 79 of this cylinder is 
thereby retracted to return the left-hand platform SL to 
its retracted position (see FIG. 5), leaving the portion 
ML of the stockings folded over on top of the card C. 
Lever V2L actuates valve V2 and holds this valve on 
for the timed interval that it takes roller 187 to roll over 
the entire width of the actuating lever V2L. With valve 
V2 on, air is supplied via ports V2a and V2c and line 
141 to the lower (outer) end of the right-hand cylinder 
75, and vented from the upper (inner) end of the right 
hand cylinder 75 via line 137 and ports V2b and V2d 
to advance the piston rod 79 of the right-hand cylinder 
75, thereby raising the right-hand rods 55 and moving 
them inward to raise the right-hand platform 5R and 
move it inward (see FIGS. 5 and 6). The platform first 
moves upward without moving inward and without tilt 
ing (see FIG. 5). Then, as cam follower rollers 69 of the 
right-hand mechanism 7R enter and move along por 
tions 71c and 71b of the cam slots 71, the platform 5R 
moves inward as well as upward, and is tilted to be in 
clined downwardly from its outer end as it moves in 
wardly by the action of the cam plate 59 carried by the 
platform 5R in conjunction with the respective pin 63. 
FIGS. 5 and 6 illustrate this inward movement and tilt 
ing of platform 5R. 
As the right-hand platform SR is raised, moved in 

ward and tilted, it folds (or wraps) the righthand por 
tion MR of the stockings around the right-hand edge of 
the card C (see FIG. 6). The portion MR slides nicely 
off the lower end 47 of the tilted platform 5R and the 
folding is effected under completely controlled condi 
tions and without damaging the stockings. 

It is preferred that the camming actions of each of the 
means 7L and 7R be such that the edge 47 of the re 
spective platform SL or 5R remains nearly in the same 
horizontal plane (e.g., about one inch above the upper 
reach 9a of belt 9) as the platform moves inwardly over 
the belt (see FIG. 10). 
The roller 187 at the lower end of arm 89, still mov 

ing forward, rolls off the second lever V2L, as a result 
of which valve V2 is released and returns to its normal 
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8 
setting in which it supplies air to the upper end and 
vents the lower end of the right-hand cylinder 75. The 
piston rod 79 of this cylinder is thereby retracted to re 
turn the right-hand platform to its retracted position 
(see FIG. 7), leaving the portion MR of the stockings 
folded over on top of portion ML. The roller 187 then 
rolls on to the third valve actuator lever V3L and 
thereby holds valve V3 on for the timed interval that it 
takes the roller to roll over the entire width of lever 
V3L. With valve V3 on, air is supplied to port 33a and 
vented from port 33b of motor 33 to operate the motor 
to drive the belt 9 to convey away the card with the 
stockings folded thereon toward the rear of table 23. 
The motor continues in operation until roller 187 rolls 
off lever V3L, at which point valve V3 resets to reset 
the vane of the motor. The roller 187 then rolls on to 
lever V4L to actuate valve V4 and thereby, via pilot 
cylinder 107, reset valve V5 to effect retraction of the 
piston rod 117 of cylinder 91 and thus to effect return 
of arm 89 to its retracted position shown in solid lines 
in FIG. 12. As the arm 89 returns (i.e., moves to the 
right as viewed in FIG. 12), it swings up in passing over 
levers V3L, V2L and V1L without actuating them. The 
apparatus is then ready for the next folding operation. 
FIGS. 14-19 illustrate a modification wherein the 

platforms 5L and 5R, instead of being generally flush 
with the upper reach 9a of the belt 9 when in their re 
tracted position, are at a level above the upper reach 
of the belt. FIGS. 14-16 show the platforms in this re 
tracted position, and FIGS. 17-19 show the sequence 
of operation, involving inward movement of the plat 
forms, and raising and tilting thereof as if the cam foll 
lower rollers 69 started at the outer (lower) ends of 
cam slots corresponding generally to portions 71b of 
slots 71, without the initial vertical rise. In the opera 
tion of this modification, the worker lays the stockings 
across the platforms 5L and 5R and, in applying the 
card C to the intermediate portion Mi of the stockings, 
pushes the card and portion Mi down between the op 
posed inner edges 47 of the platforms, as illustrated in 
FIG. 16. 
FIGS. 14 and 15 also illustrate the provision of abut 

ment strips 191 spanning the inner ends of openings 
31L and 31R at opposite sides of the upper reach 9a of 
the belt 9 at the folding station, extending upwardly 
above the upper reach 9a for preventing a card C from 
being pushed laterally to one side or the other by a plat 
form if the card, by chance, should be tilted upwardly 
when a platform rises. 
The upper surfaces and edges 47 of the platforms 5L 

and 5R are preferably smooth so as to impose as little 
frictional resistance as possible to the sliding of por 
tions ML and MR off the platforms as the platforms are 
moved inwardly and tilted, and so as to avoid any snag 
ging of the merchandise. It is contemplated that each 
platform might even conprise a set of rollers (like a 
roller conveyor) and it is possible that provision may be 
made for positively driving the rollers positively to feed 
portions MR and ML of the merchandise off the plat 
forms. 
While as above described the merchandise is folded 

over around the ends of cards C, it has been found that 
the apparatus is effectively operable to fold merchan 
dise of the type above described without the use of 
cards (e.g., to fold over portion ML directly on top of 
portion Mi, and then to fold over portion MR on top of 
portion ML). 
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It is also contemplated that the principles of the in 
vention may be applicable to apparatus for folding mer 
chandise other than hosiery and panty hose; for exam 
ple, they may be applicable to apparatus for folding 
such merchandise as T-shirts (wherein the sides of the 
shirt are folded over either with or without a card, and 
possibly also the lower end portion of the shirt). Fur 
thermore, it is contemplated that more than two plat 
forms may be used for making more than two folds; for 
example, additional platforms may be provided later 
ally outwardly of platforms 5L and 5R to fold end por 
tions of merchandise over on these platforms, followed 
by operation of platforms 5L and 5R as above de 
scribed. This type of apparatus and its sequence of op 
eration is illustrated in FIGS. 20-25, wherein the addi 
tional platforms are designated 5LA and SRA. The se 
quence involves operation of platform SLA to fold over 
portion MLA of the merchandise on ML (FIG. 21), fol 
lowed by retraction of platform SLA and operation of 
platform SL to fold over portions MLA and ML on Mi 
(FIG. 21), followed by retraction of platform 5L. Then 
platform 5RA is operated to fold over portion MRA 
(FIG. 23) of the merchandise on MR and then re 
tracted, and platform 5R is operated to fold over MRA 
and MR on ML (FIG. 24) and then retracted (FIG. 
25). 

In view of the above, it will be seen that the several 
objects of the invention are achieved and other advan 
tageous results attained. 
As various changes could be made in the above con 

structions without departing from the scope of the in 
vention, it is intended that all matter contained in the 
above description or shown in the accompanying draw 
ings shall be interpreted as illustrative and not in a lim 
iting sense. 
What is claimed is: 
1. Apparatus for folding limp merchandise compris 

ing means for supporting the merchandise with one 
portion of the merchandise which is to be folded over 
to lie above another portion of the merchandise ex 
tending outwardly on one side of said supporting 
means, and means for folding over said one portion of 
the merchandise to lie above said other portion thereof 
comprising a platform, and means mounting said plat 
form for bodily movement and for moving it bodily 
away from a retracted position at said one side of said 
supporting means inwardly over said supporting means, 
and then back to said retracted position, said platform, 
when in its retracted position, having one end, consti 
tuting its inner end, adjacent said one side of the sup 
porting means and having its other end, constituting its 
outer end, spaced from said supporting means, said 
inner end of said platform moving bodily inwardly over 
said supporting means from said one side thereof as 
said platform moves bodily inwardly, whereby the mer 
chandise may be placed in position for a folding opera 
tion on the supporting means with said one portion 
thereof supported on the platform, after which the plat 
form may be moved in the manner stated to fold over 
said one portion of the merchandise. 

2. Apparatus as set forth in claim 1 wherein said plat 
form, when in retracted position, is generally flush with 
said supporting means, and wherein said mounting and 
moving means includes means for moving the platform 
upwardly before it moves inwardly. 
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3. Apparatus as set forth in claim 1 wherein said plat 

form, when in retracted position, is at a level above said 
ssupporting means. 

4. Apparatus as set forth in claim 1 wherein said 
mounting and moving means includes means for tilting 
the platform to be inclined downwardly from its outer 
end when it moves inwardly. 

5. Apparatus as set forth in claim 4 wherein said plat 
form, when in retracted position, is generally flush with 
said supporting means, and wherein said mounting and 
moving means includes means for moving the platform 
upwardly before it moves inwardly. 

6. Apparatus as set forth in claim 4 wherein said plat 
form, when in retracted position, is at a level above said 
supporting means. 

7. Apparatus as set forth in claim 1 wherein said sup 
porting means comprises a conveyor operable after the 
folding operation to convey away the folded merchan 
dise. 

8. Apparatus as set forth in claim 7 wherein said plat 
form, when in retracted position, is generally flush with 
said conveyor, and wherein said mounting and moving 
means includes means for moving the platform up 
wardly before it moves inwardly. 

9. Apparatus as set forth in claim 7 wherein said plat 
form, when in retracted position, is at a level above said 
conveyor. 

10. Apparatus as set forth in claim 7 wherein said 
mounting and moving means includes means for tilting 
the platform to be inclined downwardly from its outer 
end when it moves inwardly. 

11. Apparatus as set forth in claim 10 wherein said 
platform, when in retracted position, is generally flush 
with said conveyor, and wherein said mounting and 
moving means includes means for moving the platform 
upwardly before it moves inwardly. 

12. Apparatus as set forth in claim 10 wherein said 
platform, when in retracted position, is at a level above 
said conveyor. 

13. Apparatus as set forth in claim 1 for folding the 
merchandise on a card with one end portion of the mer 
chandise folded around one end of the card wherein 
said supporting means is adapted to support the mer 
chandise with said one end portion thereof extending 
outwardly on said one side of the supporting means and 
lying on said platform, whereby the merchandise may 
be placed in position for a folding operation on the sup 
porting means with said one end portion thereof sup 
ported on the platform, after which a card may be 
placed on the portion of the merchandise lying on said 
supporting means, and the platform then moved in the 
manner stated to fold said one end portion of the mer 
chandise around the respective end of the card. 

14. Apparatus for folding limp merchandise with end 
portions of the merchandise folded over one on the 
other comprising means for supporting an intermediate 
portion of the merchandise with outer portions of the 
merchandise extending laterally outwardly on opposite 
sides of said supporting means, and means for folding 
over one of said outer portions of the merchandise to 
lie above said intermediate portion of the merchandise 
and then folding over the other said outer portion of 
the merchandise to overlap the first folded-over por 
tion comprising a first platform at one side of said sup 
porting means for supporting said one outer portion of 
the merchandise, a second platform at the other side of . 
said supporting means for supporting said other outer 
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portion of the merchandise, and means mounting each 
platform for movement and for moving it away from a 
retracted position at its respective side of said support 
ing means inwardly over said supporting means, and 
then back to said retracted position, each said plat 
form, when in its retracted position, having one end, 
constituting its inner end, adjacent its said one side of 
the supporting means and having its other end, consti 
tuting its outer end, spaced from said supporting 
means, said inner end of said platform moving bodily 
inwardly over said supporting means from its said one 
side thereof as said platform moves bodily inwardly, 
whereby the merchandise may be placed in position for 
a folding operation on the supporting means with the 
said outer portions thereof supported on the platforms 
on opposite sides of the supporting means, after which 
the first platform may be moved in the manner stated 
to fold over the said one outer portion of the merchan 
dise and the second platform then moved in the manner 
stated to fold over the said other outer portion of the 
merchandise. 

15. Apparatus as set forth in claim 14 wherein each 
said platform, when in its said retracted position, is gen 
erally flush with said supporting means, and wherein 
the mounting and moving means for each platform in 
cludes means for moving the platform upwardly before 
it moves inwardly. 

16. Apparatus as set forth in claim 14 wherein each 
said platform, when in retracted position, is at a level 
above said supporting means. 

17. Apparatus as set forth in claim 14 wherein the 
mounting and moving means for each platform in 
cludes means for tilting the platform to be inclined 
downwardly from its outer end when it moves inwardly. 

18. Apparatus as set forth in claim 17 wherein each 
platform, when in its said retracted position, is gener 
ally flush with said supporting means, and wherein the 
mounting and moving means for each platform in 
cludes means for moving the platform upwardly before 
it moves inwardly. 

19. Apparatus as set forth in claim 17 wherein each 
said platform, when in retracted position, is at a level 
above said supporting means. 
20. Apparatus as set forth in claim 14 wherein said 

supporting means comprises an upper horizontal reach 
of an endless belt conveyor operable after the folding 
operation to convey away the folded merchandise. 
21. Apparatus as set forth in claim 20 wherein each 

platform, when in retracted position is generally flush 
with said upper reach, and wherein the mounting and 
moving means for each platform includes means for 
moving the platform upwardly before it moves in 
wardly. 
22. Apparatus as set forth in claim 20 wherein said 

platform, when in retracted position, is at a level above 
said conveyor. 
23. Apparatus as set forth in claim 20 wherein said 

mounting and moving means includes means for tilting 
the platform to be inclined downwardly from its outer 
end when it moves inwardly. 
24. Apparatus as set forth in claim 23 wherein said 

platform, when in retracted position, is generally flush 
with said upper reach, and wherein said mounting and 
moving means includes means for moving the platform 
upwardly before it moves inwardly. 
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12 
25. Apparatus as set forth in claim 23 wherein said 

platform, when in retracted position, is at a level above 
said upper reach. 
26. Apparatus for folding limp merchandise with end 

portions of the merchandise folded over one on the 
other comprising means for supporting an intermediate 
portion of the merchandise with outer portions of the 
merchandise extending laterally outwardly on opposite 
sides of said supporting means, and means for folding 
over one of said outer portions of the merchandise to 
lie above said intermediate portion of the merchandise 
and then folding over the other said outer portion of 
the merchandise to overlap the first folded-over por 
tion comprising a first platform at one side of said sup 
porting means for supporting said one outer portion of 
the merchandise, a second platform at the other side of 
said supporting means for supporting said other outer 
portion of the merchandise, means mounting each plat 
form for movement and for moving it away from a re 
tracted position at its respective side of said supporting 
means inwardly over said supporting means, and then 
back to said retracted position, whereby the merchan 
dise may be placed in position for a folding operation 
on the supporting means with the said outer portions 
thereof supported on the platforms on opposite sides of 
the supporting means, after which the first platform 
may be moved in the manner stated to fold over the 
said one outer portion of the merchandise and the sec 
ond platform then moved in the manner stated to fold 
over the said other outer portion of the merchandise, 
said supporting means comprising an upper horizontal 
reach of an endless belt conveyor operable after the 
folding operation to convey away the folded merchan 
dise, said mounting and moving means including means 
for tilting the platform to be inclined downwardly from 
its outer end when it moves inwardly, the mounting, 
and moving means for each platform comprising a car 
riage movable laterally inwardly with respect to said 
conveyor away from a retracted position at its respec 
tive side of the carriage to an advanced position and 
then movable back to its retracted position, platform 
supporting means carried by each carriage for vertical 
movement relative thereto, each platform being piv 
oted at the upper end of its respective supporting 
means for swinging movement about a horizontal axis 
extending parallel to the conveyor, means intercon 
necting each carriage and the respective platform for 
effecting said tilting of the platform on its said axis as 
the respective platform-supporting means moves up 
wardly, and means for raising and lowering each plat 
form supporting means and moving it and the respec 
tive carriage inwardly and outwardly. 
27. Apparatus as set forth in claim 26 wherein each 

said raising and lowering means comprises a follower at 
the lower end of the respective platform-supporting 
means, fixed cam means guiding the follower for in 
ward and outward and upward and downward move 
ment thereof, and an air cylinder for moving the fol 
lower. 
28. Apparatus as set forth in claim 27 having means 

for effecting operation in sequence of one platform, 
then the other, and then the conveyor to convey away 
the folded merchandise. 
29. Apparatus as set forth in claim 26 wherein each 

tilting means comprises cam means on the respective 
platform and a follower therefor on the respective car 
riage. 
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30. Apparatus as set forth in claim 14 for folding the 
merchandise on a card with said end portions folded 
over around opposite ends of the card adapted for 
placement of a card on said intermediate portion of the 
merchandise, whereby the merchandise may be placed 
in position for a folding operation on the supporting 
means with the said outer portions thereof supported 
on the platforms on opposite sides of the supporting 
means, after which a card may be placed on the inter 
mediate portion of the merchandise lying on said sup 
porting means, the first platform then moved in the 
manner stated to fold said one outer portion of the mer 
chandise around the respective end of the card, and the 
second platform then moved in the manner stated to 
fold the said other outer portion of the merchandise 
around the other end of the card. 
31. Apparatus for folding limp merchandise compris 

ing supporting means, an inner platform normally oc 
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cupying a retracted position on one side of said sup 
porting means, and an outer platform normally occupy 
ing a retracted position outward of said inner platform, 
adapted to receive merchandise with portions thereof 
lying on said supporting means and said platforms, the 
outer platform being movable away from its retracted 
position over the inner platform for folding the portion 
of the merchandise on the outer platform over on the 
portion on the inner platform, and then back to re 
tracted position, the inner platform then being movable 
away from its retracted position over the supporting 
means for folding the two portions of the merchandise 
thereon over on the portion on the supporting means, 
and then back to retracted position. 

32. Apparatus as set forth in claim 31 having an inner 
and an outer platform on the other side of said support 
ing means. 
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