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UNITED STATES 

2,023,946 

PATENT OFFICE 
2,023,946 

OE STRETCHING MECHANISM FOR 
HOSERY INSPECTION DEVICES 
Edward R. Ammon, Reading, Pa. 

Application April 25, 1933, Serial No. 667,886 
11 Claims. 

The present invention relates to an improve 
ment in hosiery inspecting devices, more particu 
ularly of the type adapted for inspecting full 
fashioned hoSe. 
Such devices in general include expanding 

stretchers in or forming a part of Some kind of 
Supporting frame or form which are operative to 
engage and stretch the stocking fabric in the 
aireas in which the defects are likely to occur. 
The present invention has for its principal 

object the provision of stretching mechanism. 
adapted to distend the toe fabric of a stocking 
so that the fashioning areas on each side of the 
toe, the toe seam and, especially the looping 
across the end of the toe will be substantially 
distended for purposes of inspection. 
A novel form of stretching means adapted to 

distend the toe fabric laterally is provided, the 
same involving a pair of cooperative elements 
which work laterally in opposite directions. This 
feature of my invention is an improvement upon 
the lateral toe expanding mechanism shown in 
my prior Patent 1,727,499, dated September 10, 
1929. 
A further feature of my invention involves pro 

vision of a longitudinally nowable stretching 
member particularly adapted to stretch the end 
portion of the toe so that the looping across the 
end will be thoroughly distended, while at the 
same time the whole area of the toe Will be Sub 
jected to a longitudinal stretch. This feature 
of the present invention is an improvement upon 
the longitudinal stretcher of my prior pending 
application Serial No. 479,757, filed September 
4, 1930. As a further important feature of my inven 
tion it is proposed to provide at least one of the 
stretching members with elements, preferably in 
the form of rollers, engageable with the stocking 
fabric and making rolling contact thereWith SO 
that the fabric may readily readjust itself during 
the stretching operation without hinderance from 
the stretching member. This feature of my in 
vention appears to be broadly new and applicable 
to other types of stretchers than herein spe 
cifically disclosed. 
In the accompanying drawings I have illustrat 

ed what I now deem to be the improved embodi 
ment of the various features of my invention in 
association With a Supporting form which I have 
found to be particularly satisfactory. 
The invention Will now be described with refer 

ence to such drawings, Wherein: 
Figure 1 is a pian view of a complete inspecting 

device embodying the present invention; 

(Cl. 223-77) 
Figure 2 is a perspective view of the toe en 

gaging portion of the device of Figure 1 and 
showing the various toe stretching means con 
structed in accordance with my invention; - 

Figure 3 is a view corresponding to Figure 2 5 
but showing all of the stretching means in fully 
expanded position; 

Figure 4 is a view showing a stocking in place 
upon the toe engaging end of the form, the 
stretching members all being retracted as in 10 
Figure 2; 

Figure 5 is a view like Figure 4 but with the 
laterally Working toe stretching means in ex 
painded position; 
Figure 6 is similar to Figure 5, but shows all of 5 

the stretching means including the longitudinally 
movable stretcher in fully expanded position, such 
view corresponding to Figure 3; 

Figure 7 is a view in sectional elevation of the 
interior of the toe engaging portion of my de-20 
vice, showing particularly the construction of the 
actuating mechanism; 

Figure 8 is an interior view taken at right an 
gles to the view of Figure 7 and showing the de 
tail construction of the various stretching means; 

Figure 9 is a view corresponding to Figure 8 
but showing the lateral stretching means ex 
panded as in Figure 5; 

Figure 10 corresponds to Figure 6, showing all 
of the stretching means in fully expanded posi- 80 
tion; and 

Figure 11 is a detailed View of the end of a 
longitudinally movable stretcher, the same being 
more or less of a modification of the construction 
shown in the other views. 35 
In Figure 1, I have shown a hosiery inspecting 

device comprising a frame or form 0, the same 
preferably, and as shown, comprising a tubu 
lar stocking supporting structure in association 
With which independently constructed stretching 
members are provided adapted to engage certain 
designated areas of the stocking. In its general 
construction the inspecting device is similar to 
that shown in my prior Patent 1,727,499 and 
my prior application Serial No. 479,757, above 45 
referred to. The Welt expanding members 2 to 
gether with the actuating means therefor in 
cluding the longitudinally movable rod 3 are 
fully explained in the patent and application and 
need not be discussed in detail herein. The mem- 0 
ber f is adapted to engage the stocking heel and 
forms the Subject-matter of a separate applica 
tion, Ser. No. 667,887, filed of even date with the 
present case, 
The small end 4 of the form is shaped to en 
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2 
gage the stocking toe, and in association there 
with are provided a plurality of OutWardly mov 
able stretching members, Constructed in a C 
cordance with the present invention, which Serve 
to distend all of the vital areas of the toe fabric. 
When the stretching means is to be applied to 
the form shown the toe end of the form is pro 
vided with openings On each side of the form 
adjacent the end and with an opening through 
the end extremity 5. As a matter of convenience, 
the side and end openings may be made unitary 
by providing a longitudinal bifurcation 6 extend 
ing rearwardly from the end of the form for a 
distance sufficient to accommodate the stretch 
ing members now to be described. 

Located on each side of the form rearwardly 
of the end are a pair of wing-shaped stretchers 1 
expansible outwardly from opposite sides through 
the bifurcation 6. Such elements are shown in 
my prior Patent 1729,499. While the wing 
stretchers serve admirably to effect a lateral dis 
tension of the toe fabric rearwardly of the end 
of the form, I have found that it is also neces 
sary to proper inspection of the Stocking to Sup 
plennent Such members by additional lateral 
stretchers which operate in proximity to the ex 
tremity f5 of the folm, particularly, with a view 
of permitting a proper inspection of the fashion 
ing areas located on each side of the toe and 
for a further purpose to be hereafter discussed. 
Of course, it would be possible to merely extend 
the Wing elements forwardly, but I find that 
Such an expedient does not produce the desired 
results. I, therefore, supplement the Wing 
stretcher 7 by additional lateral stretchers 8 
Which have a tip portion 9 located slightly for 
Ward of the toe extremity 5, the same being 
clearly shown in Figures 2 and 3. 
In Order to provide a compact construction 

and for the purpose of simplifying the actuating 
mechanism for operating the same, the stretchers 
and 8, which I find it convenient to designate 

as compound lateral stretchers, may be con 
structed as shown in the drawings. The member 
f8 is provided with a longitudinal slot 20 out of 
which works the wing member 7. To secure a 
Simultaneous Operation of the two stretchers the 
same may be pivotally secured together by pins 2 
as shown in Figure 8. 
The compound stretchers are Secured in the 

form through pivot elements 22 which engage 
the forward portions of the wing element 7 as 
best shown in Figures 8 and 9. To actuate the 
compound stretchers including the members f T 
and 8 a cam member 23 is provided at the for 
Ward end of the longitudinally movable actuat 
ing rod 3. The cam member is provided with 
opposing can Surfaces 24 which engage coacting 
cam surfaces 25 on the inner sides of the wing 
stretchers 7 as best ShoWn in Figure 9. As the 
cam member moves forwardly the opposing Wing 
stretchers 7 are moved laterally in opposite di 
rections and, due to the pivotal connection, 
stretchers 8 including the tip portions 9 are 
likewise extended. In order to enable the com 
pound stretchers to be maintained normally in 
retracted position longitudinally extending spring 
elements 26 secured to the form, as at points 27, 
may be provided which will coact with shoulders 
28 on the wing element 7. 
In addition to the compound lateral stretchers 

just described, I provide a longitudinally mov 
able stretcher 30 projectable outwardly through 
the extremity 5 of the form. The particular 
function of such stretcher is the longitudinal dis 

2,023,946 
tension of the toe and, in cooperation with the 
tip portions 9 of the lateral stretchers 8, the 
transverse distension of the toe end and the 
looping stitching therealong. The longitudinal 
stretcher as best shown in Figures 3 and 8 pref 
erably presents a straight forward edge 3i having 
a width somewhat wider than the end of the 
stocking toe. As a matter of convenience the 
stretcher 30 may be constructed in a form of 
a T with a transversely extending portion 32 
across its end. 
A particularly important feature of the longi 

tudinal stretcher-which may be applied to ad 
vantage to some of the other stretching members 
of the present device or garment stretchers of 
individually different type-involves provision of 
stocking engaging surface portions of frictionless 
character adapted to facilitate the readjustment 
of the fabric during the stretching operation. To 
prevent the stretcher from interfering with the 
distension of the toe fabric across the end of the 
stocking rolling surfaces are presented by the 
stretcher 30 to the stocking toe So that as the 
fabric distends relative to the stretcher the Sur 
face will move With the fabric. As a convenient 
construction the fabric engaging elements may 
comprise rollers or disks 33 located one On each 
side of the transversely extending portion 32 of 
the stretcher 30. As best shown in Figure 3 
elements 33 are of a size to engage the toe fabric 
on the forward end of the stretching member be 
yond the surface 3 and also beyond the side ex 
tremities of the stretcher. That is to Say, the 
only parts of the longitudinal stretcher 30 which 
engage the toe fabric are the pair of rollerS 3. 
33. 
As above indicated the longitudinal stretcher, 

through the fabric engaging rollers 33, will co 
operate with the tip portions 9 of the two later 
ally moving stretchers f8. It is advisable that 
when in retracted position the tip portions is 
overlie the rollers as best shown in Figures 2 and 
8, the tip portions preferably projecting slightly 
forwardly of the rollers. The thickness of the 
stretchers 9 is therefore reduced in the area, 
of the tip portion as will be seen in Figure 2. 
To actuate the longitudinally novable Stretcher 

30 the cam member 23 which operates the com 
pound lateral stretchers 7 and 8 may be pro 
vided with a forwardly extending projection 34 
of reduced size. In order to obtain a thorough 
distension of the toe fabric, I find it desirable 
that the compound lateral stretchers be expanded 
prior to the time the longitudinal stretcher be 
comes operative. I, therefore, provide a lost 
motion connection between the longitudinal 
stretcher 30 and the operative extension 34 of the 
longitudinally movable cam. 23. As shown in 
Figure 7 the stretcher 3 is provided with a longi 
tudinally extending recess 35 having a forward 
shoulder 36. An enlargement 37 on the forward 
end of the cam projection 34 rides in Such recess, 
and after the lateral stretchers have been ex 
panded the portion 37 will engage the shoulder 
36 of the longitudinal stretcher and thereafter 
cause the longitudinal stretcher to be projected 
outwardly. The operation of this portion of the 
device will be understood by comparing Figures 
8, 9 and 10 which show the successive stages of 
operation of the compound lateral stretchers and 
the longitudinal stretcher as the actuating rod 
3 and the can 23 is moved forwardly. 
In Order that the operation of my toe stretching 

... mechanism, as described, may be fully under 
stood, the successive operating stages of the 
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2,028,946 
stretching mechanism shown in Figures 8, 9 and 
10 Will now briefly be considered in connection 
With the corresponding views of Figures 4, 5 and 6 
Which show the manner in which the stocking is 
distended by the several stretchers. In Figure 8 
all of the stretching members are shown in fully 
retracted position. Thus, in Figure 4 it Will be 
noted that the toe portion of the stocking is Sub 
Stantially unexpanded, but it will be noted fur 
ther that the laterally movable wing stretchers 
i engage the stocking toe at a point a substan 
tially rearwardly from its end and the rollers 33 
engage the fashioning areas along each side of 
the toe adjacent the end at point b. In Figure 9 
the actuating rod has advanced cam member 24 
forwardly to expand both of the compound lat 
eital sti'etchers, it being noted that the tips (9 
of stretchers 8 have noved laterally beyond the 
extremities of the rollers on the longitudinal 
Stretcher S3. The results are shown in Figure 5, 
Wherein it will be noted that the wing members 
s: have Subjected the rear portion of the toe to a 
Substantial lateral stretch, serving not only to 
provide a distension of this fabric but also to 
p!"event the toe portion from sliding forwardly on 
tile for under the influence of the other toe 
Stretcher's. The tips 9 now engage the sides of 
the heel adjacent the end at point b and have 
Caused a material stretch in these areas. Also 
they have caused a preliminary transverse dis 
tension of the looping c acroSS the end of the toe. 
Referring now to Figure 10, I find that the longi 
tlidiinal stretcher 30 has moved forwardly to its 
exteinded position to effect a longitudinal stretch 
ii) the Stocking toe. The results are indicated 
in Figure 6. By rea,Son of the longitudinal dis 
tension in the toe fabric between point a where 
the Wing stretchers operate and the forward end, 
the fabric is stretched forwardly to Some extent. 
As the stretcher 33 moves forwardly the rollers 
33 thereon ride against the toe fabric and cause 
a Substantial transverse stretch along the toe 
looping C. By reason of the fact that the rollers 
make fictionless contact with the fabric surface, 
it will be understood how the end of the toe fabric 
Will ille Spread out as the longitudinal stretcher 
33 is advanced to the position shown in Figure 10. 
The tian SVerse dimensions of the longitudinal 

stretcher 3 will be determined primarily by the 
degree of stretch desired across the toe looping. 
The member may be made narrower or Wider ac 
cording to taste. In Figure 8 the member 39 
is of Substantial Width, the rollers extending 
transversely beyond the tips 9 of the lateral 
stretchers 8. As desired the stretcher may be 
made Substantially narrower as showin in the emi 
bodiment of Figure 1. Wherein it will be noted 
that the distance between the rollers of the 
stretcher 33a is Substantially less than in the 
stretcher 3 of Figure 8. The narrower the 
Stretcher Sct at its forward end the greater the 
stretch obtainable in the toe extrernity with the 
least amount of power applied to the actuating 
rod S. 

It will be evident from the preceding descrip 
tion that I have provided a toe inspecting device 
for Stockings, particularly Suited to those of the 
full fashioned type, Subjecting all of the Vital 
areas of the toe fabric to both a lateral and lon 
gitudinal Stretch, the lateral and longitudinal 
stretailing meinbers cooperating to this end as 
Well as Subjecting predetermined areas to espe 
cially great distension. The employment of roll 
ers to facilitate the readjustment of the fabric 

3 
during the stretching operation is of great benefit 
as applied to stretching devices in general, 

it is obvious to those skilled in the art that the 
Several features of the invention are capable of 
a considerable range of modification ang equiv 
alency Without going beyond the scope of the 
invention. I do not therefore intend to limit 
myself in practice to the particular details shown 
and described, but claim my invention within 
the broader' limits as defined by the appended 
claims. 
I claim: 1. A hosiery inspecting device including a sup 

porting form having an end portion adapted to 
Z'eceive the Stocking toe, and stretching members 
having fabric engaging tip portions extending 
forwardly and adjacent the end extremity of the 
for in Cn opposite sides thereof, and means for 
moving the tip portions laterally to subject the 
end portion of the stocking toe to a transverse 
stretch. 2. A hosiery inspecting device including a sup 
p0rting form having an end portion adapted to 
receive the stocking toe, laterally movable stretch 
ei's lying on Opposite Sides of the form having 
fabric engaging tips projecting forwardly of the 
end extremity of the form, and means for actu 
atting said stretchers. 3. A hosiery inspecting device including a sup 
31?ting form having an end portion adapted to 

receive the stocking toe, 
Stretches iocated on opposite sides of said end 
having for Wardly extending tip portions present 
ing fabric engaging Surfaces, and a cooperative 
flat ended longitudinally movable stretcher pro 
jectable forwardly beyond the end of the form 
and between the tips of the opposite lateral 
stretchers, and means for actuating the longi 
tudinal and lateral stretchers. 

4. A hosiery inspecting device including a sup 
porting form having an end portion adapted to 
receive the toe of a stocking, laterally movable 
stretchers located on opposite sides of the form 
having fabric engaging extremities which extend 
for Wardly beyond the form end, a flat ended lon 
gitudinally movable stretcher projectable for 
wardly from the form end between the extrem 
ities of the laterally movable stretchers, said lon 
gitudinal stretcher having fabric engaging sur 
face portions Which in COOperation. With the ex 
tremities of the lateral stretchers Will subject 
the end of the stocking toe to a transverse 
Stretch. 5. A hosiery inspecting device including a sup 
porting form having an end portion adapted to 
receive the stocking toe, laterally movable 
Stretchers located on opposite sides of the form 
having forwardly extending fabric engaging tip 
portions adjacent the form end, a longitudinally 
movabie stretcher projectable outwardly from the 
end of the form between the tip portions of the 
lateral Stretchers carrying fabric engaging roll 
ing elementS adapted to facilitate ready readjust 
ment of the fabric relative to the longitudinal 
Stretcher when the latter is actuated, and means 
for actuating the longitudinal and lateral stretch 
e1S, 6. A hosiery inspecting device including a sup 
porting form having an end portion adapted to 
receive the stocking toe, compound stretching 
means located on opposite sides of the form adja 
cent Said end, each of Said means including a 
Stretching member having a tip portion which 
lies Opposite the extreme end of the form and 
a cooperative Stretching member located rear 

laterally movable 
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wardly thereof, the tip portion of the first 
stretcher being engageable with the toe fabric 
adjacent the end and the Second stretcher be 
ing adapted to engage the foot portion of the 
stocking at a point spaced from the toe end, and 
means for expanding the compound stretching 
members laterally. 

7. A hosiery inspecting device including a Sup 
porting form adapted to receive a stocking, open 
ings on opposite sides of the form, compound 
stretching means projectable laterally outwardly 
through Said openings, Said compound means 
each comprising a pair of Stretching members, 
each having a fabric engaging Surface, one of 
Said members being pivotally supported in the 
form and the other member having a pivotal con 
nection with the first member, and actuating 
means within the form engageable with one of 
the members of each of the opposite compound 
stretching means for actuating all of the stretch 
ing ninenberS. 

8. A hosiery inspecting device including a Sup 
porting structure having an end portion adapted 
to receive the toe of a stocking, laterally movable 
stretching means eingageable With the toe ad 
jacent its end, and a longitudinally novable 
stretcher projectable forwardly to stretch the 
end of the toe, and actuating means for expand 
ing the longitudinal and lateral stretchers, the 
actuating means having a lost-motion connection 
with the longitudinal stretcher permitting the 
projection of the longitudinal stretcher to be 
delayed until the actuating means has projected 
the lateral stretching means. 

9. A hosiery inspecting device including a Sup 
porting form and having Stocking toe stretch 
ing means, said means comprising oppositely dis 
posed laterally movable stretchers engageable 

2,023,946 
with the toe rearwardly of its end, additional 
oppositely disposed laterally movable stretchers 
engageable With the toe immediately adjacent its 
end, a longitudinally movable stretcher provided 
With fabric engaging rolling elements projectable 
forwardly to stretch the end of the toe, and actu 
atting means to expand the longitudinal Stretcher 
and the Several lateral stretchers, 

10. A hosiery inspecting device including a 
Stocking supporting form having an end portion 
adapted to receive the Stocking toe, said end por 
tion being bifurcated to provide an end opening 
and oppositely disposed side openings adjacent 
the end, a pair of stretching members pivotally 
connected. With each other and having a pivotal 
connection with the form projectable outwardly 
through one of the side openings, a similarly con 
stituted pair of stretching members projectable 
outwardly through the other side opening, a lon 
gitudinally movable stretcher having surface por 
tions making rolling contact With the stocking toe 
projectable outwardly through the end opening, 
and actuating means Within the form for expand 
ing the lateral and longitudinal stretchers. 

11. A hosiery inspecting device including a form 
adapted to support a Stocking With its toe portion 
in position to be stretched, and toe stretching 
means mounted for longitudinal movement out 
ward of the toe end of the form comprising a 
stretching member having a narrow end ter 
minating in abrupt Side corners for Stretching 
the transverse looping a CrOSS the extremity of the 
stocking toe, rollers positioned at said corners 
over which the toe looping is stretched as the 
member is projected longitudinally, and actuat 
ing means for projecting the toe stretching mem 
ber. 

EDWARD R. AMMON. 
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