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The present invention relates to a knitted 
lining for rubber footwear such as boots, and 
the like, and an improved method of produc- . 
ing such linings. The lining is particularly 

5 adapted for use in the manufacture of rub 
ber articles of foot wear that are formed, or 
built up, upon suitable lasts or trees having 
the shape of the completed articles. 
The object of our invention is to provide an 

10 improved lining of the above indicated char 
acter that is knitted in such a manner as to 
closely fit the last or tree upon which it is 
drawn preparatory to the formation of the 
rubber article thereon, by any suitable proc 

15 ess. As a result of the close fit obtained be-, 
tween the last and our improved lining, the 
lining itself becomes uniformly incorporated. 
in the cured rubber of the finished article and 
so presents a smooth inside surface to the 

20 foot of the wearer free of wrinkles. In addi 
tion, our lining is so made that the only seam 
therein becomes firmly embedded in the sole 
of the article of footwear the seam being 
formed at a place where it is not noticeable 

25 to the wearer. The above and other advan 
tageous features of our invention will herein 
after more fully appear, reference being had 
to the accompanying drawing in which 

Fig. 1 is a plan view of a length of tubular 
30 knitted material from which the lining is to 

be made. - . . . . . . - . . . 

Fig. 2 is a view in side elevation of a com 
pleted lining produced in accordance with 
our invention. . . . . . 

Fig.2a is a fragmentary plan view of the 
lining foot. 

Fig. 3 is a view in side elevation of a boot 
last or tree on which the lining of Fig.2 is to 

4o be drawn. . . . . 
Fig. 4 shows the lining on the last. 
Fig. 5 is a transverse sectional view of a 

cornpleted boot incorporating the lining of 
Fig. 2 and showing the location of the toe 

45 Sean. 
Fig. 6 is a side view of a lining similar to 

the lining shown in Fig. 2, but knitted in a 
different way. . . . . . . . . 

Fig. 7 is a fragmentary view showing a 
50 further modification of the lining of Fig. 2. 

35 

of still greater diameter. 

1930. Serial No. 443,358. 
Like reference characters refer to like 

parts in the different figures. . . . . . . . . . 

material generally tubular inform, as shown 
in Fig. 1, is produced by a circular knitting 55 
machine with a portion 1 knitted in plain 
rib stitch. That portion of the material ex 
tending from the line a-b to the line e-dis 
then knitted with a portion 2 in plain rib. 
Stitch, while the adjacent portion 3 is knitted 60 4. 
with a tuck stitch. In knitting the dissimilar 
portions 2 and 3, successive continuous 
courses are knitted partially in plain rib 
stitch and partially in tuck stitch, and as the 
portions 2 and 3 emerge from the machine, 65 
the fabric takes the form of an arc between 
the lines a -b, and 6-d with the portion 2 of 
larger radius because of the fact that the tuck 
Stitch portion 3 contains a smaller number of . 
stitches than there are in the rib stitch por- 70 
tion 2 for a given number of courses, with 
each tuck stitch containing more yarn than a 
rib stitch. The gathering together of the 
Stitches of the portion 3 incident to tuck 
Stitching results in shortening the line b-dis 
as compared to the line a-c, 
A further portion 4 of the fabric, extend 

ing from the line 6-d to the end of the tube 
is then knitted with tuck stitch courses simi 
lar to the portion 8, and owing to the loose- 80 
ness of this portion 4, as compared to the por 
tion 1 of plain rib stitch, the portion 4 is of 
considerably greater diameter than the por 
tion 1. As a result of the above described 
manner of knitting, a length of tubular 85. 
fabric is produced with a straight portion of 
Substantially uniform diameter, an arcuate 
portion of slightly increasing diameter and a 
relatively long and slightly tapered portion 

. . . . 90 
The next step in carrying out our inven 

tion resides in bringing the edges of the por 
tion 1 together and then cutting and sewing 
the edges, to provide a curved seam 5 which . . . 
extends transversely to the axis of the tubu- 95 
lar portion 1, as shown in Fig. 2a, the seam 5 
lying in a plane at right angles to the plane in . 
which the lining is curved when lying flat. 
By comparing the completed lining of Fig.2 
with the boot last of Fig. 3, it is apparent 100 

In carrying out our invention, a length of . . . . 



s 

just within and substantially 

that the lining closely approximates the ac 
tual form and proportions of the last so that 
when the lining is drawn on the last, as shown 
in Fig. 4, the lining will fit closely on the last 
and present, a smooth appearance. It will 
also be noted in Fig. 4. that the curved seam 
5 is disposed along the bottom of the last 

parallel to the 
curved edge of the sole of the last. In draw 
ing the lining on the last, which is usually 
inverted for this purpose, no particular skill 

5 

is required on the part of the operator, since 
the curved portion of the lining naturally 
points towards the toe of the last; conse 
quently the seam 5 always comes at the prop 
er position with its stitches facing outward 
from the flat sole of the last. - 

20 
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After the lining has been drawn on the last, 
as shown in Fig. 4, the different parts of un 
cured rubber of which the boot is composed 
are built upon the lining covered last in a 
manner well known to those skilled in the 
art. These rubber boot parts include a sole 
which is placed fiat on the covered last in en 
gagement with the toe seam Stitches 5 and is 
held in position by suitable leg and vamp 
pieces. The boot is then completed by sub 
jecting the rubber parts to a vulcanizing 
process, with or without pressure as desired, 

30. 

35. 
than the remainder of the boot. As a result. 

40 

4.5 

50. 

which results in the lining becoming an inte 
gral part of the completed article. In the 
completed boot shown in section in Fig. 5 it. 
should be noted that the toe stitching 5 is 
firmly embedded in the sole 6 of the boot 
which is of considerably greater thickness 

of the close fit of the lining on the last and 
the embedding of the seam in the rubber 
sole, the lining presents a Smooth unbroken 
inside surface throughout with no Wrinkles 
or seams noticeable to the foot of the Wearer, 
and with no weak spots in the rubber due to 
irregularities in the thickness of the lining. 
Another advantage of our lining resides in 

the fact that since the rib stitching of the 
toe, sole and heel portions of the lining is 
closer in texture than the instep and leg tuck 
stitching, these denser portions of the lining 
are better able to withstand the greater 
wear to which they are subjected, as com 
pared to the instep and leg portions. The 
wearing qualities of the lining in this re 
spect can be further increased by introduc 
ing extra threads into those courses of the 
lining between the lines a-lb and 6-d which 
are knitted partially in rib stitch and partial 
ly in tuck stitch, the extra threads being in 

60: 

troduced either into the rib stitched portion 
2, or into both portions 2 and 3. A portion 
of a lining knitted in this manner is shown 
in Fig. 7, wherein the presence of the extra 
material is indicated in the rib knit portion 

65 

2a, by the closer spacing of the Wales. 
Referring now to Fig. 6, there is shown a 

modified form of lining which is adapted to 

tween the rubber and the lining in 

1,902,780 

be made on an ordinary hosiery machine 
with a single stitch, whereas the lining shown 
in Fig. 2 is made on a cylinder and dial ma 
chine. In knitting this modified form of lin 
ing, a toe portion 7 is knitted with a rela 
tively short stitch using small thread, after 
which a portion 8 is knitted with stitches of 

70 . 

different length, the stitches 8a, being shorter. 
than the stitches 8b and the stitches 8b being 
knitted with larger thread as compared to 
the thread used for knitting the portions 7 
and 8a. After this, a third portion 9 is knit 
ted with stitches longer than the stitches of 
the other portions and with thread larger 
than the thread used in either the portions 7 
or 8. As a result of the above described man 
ner of dissimilar stitching with different sizes 
of yarn, the intermediate portion 8 of the 
completed lining assumes a somewhat arcuate 
form with one side longer than the other so. 
that it will fit closely over the last, shown in 
Fig. 3. The lining shown in Fig.6 also pro 
vides a toe seam 10 disposed in the same man 
ner as the toe seam 5 of the lining shown in 
Fig. 2 and this particular type of lining is 

75 
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claimed in our copending divisional appli 
cation Ser. No. 657,286, filed Feb. 17, 1933. 

In the manufacture of rubber foot wear 
incorporating the linings described above, it 
has been found that the lining shown in Fig. 
2 is particularly adapted for the manufacture 
of molded rubber foot wear. In the manu 

95 

facture of molded foot wear, it is customary 
to employ a last having walls of yieldable 
material, such as a combination of rubber and 
fabric, this material being of such stiffness 

100 

as to maintain its shape against the forces in 
volved in building the boot thereon. At the 
same time, a last of this type possesses sufi 
cient elasticity to be expanded by fluid pres 
sure to press the bootmaterial against the rig 
idwalls of an inclosing mold. We have found 
that a lining knitted in the manner shown in Fig.2 possesses sufficient elasticity to expand 
uniformly with the last when the latter is in 
flated by pressure during the vulcanizing op 
eration. Furthermore, the pressure exerted 
by the expanded last outwardly against the 
rigid walls of the inclosing mold serves to ac 
tually embed the longitudinal ribs of the lin 
ing in the rubber inclosing the lining, there 

05 

O 

ll 5 

by giving a maximum degree of adhesion be 
- - 

pleted boot. 
On the other hand, the type of lining shown 

the com 
20 

in Fig. 6 is particularly adapted for the man 
ufacture of rubber footwear on a rigid last, since the relatively tighter single stitching 
of the lining shown in Fig. 6 is adapted to fit 
more closely to the last and does not possess 
the elasticity of the lining shown in Fig. 2. 
In the manufacture of rubber foot wear with 
a rigid last, it is customary to exhaust the air 
from the inside of the last during the Vulcan 
izing operation which results in a difference 130 



10 

5 

our invention we have provided an improved 
20 
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of pressure between the outside surface of the rib and partially in tuck stitch, with the rib 
built up rubber boot parts surrounding the stitching having the greater radius, and a leg 
lining and the surface of the last. This dif- portion knitted intuck stitch. 
ference in pressure results in the rubber and ROGERM. HOLDEN. 
the lining being pressed against the unyield- JOHN F. ROBERTS. 
ing surface of the last so that the last deter 
mines the form of the completed article. For 
this reason, the lining of Fig. 6, with its rela 
tively slight elasticity and its absence of 

0 pronounced longitudinal ribs on the side in 
contact with the rubber is better suited for 
this mode of manufacture than the lining 
shown in Fig. 2, since this lining will adhere 
uniformly to the rubber without exhibiting 
any tendency for the stitching of the lining to 
affect the appearance of the outer rubber sur 
face of the finished article of foot wear. 
From the foregoing it is apparent that by 

knitted lining and a method of making the 
same by the practice of which it is possible to 
produce linings that are particularly adapt 
ed for use in connection with the manufac 
ture of formed rubber foot wear, such as boots 

25 

30 

and overshoes, our linings, when incorporat 
ed in such articles, presenting a smooth un 
broken surface which possesses considerable 
warmth for the foot of the wearer. - 
We claim: . , 
1. The improvement in the manufacture of 

a lining for a formed rubber article which 
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consists in knitting a length of tube with 
one portion in rib stitch, another portion par 
tially in rib and partially in tuck stitch and 
a third portion in tuck stitch, the mixed rib 
and tuck stitched portion lying between the 
other portions to impart an arcuate form to 
the lining. - - 

2. The improvement in the manufacture 
of a lining for a formed rubber article which 
consists in knitting a length of tube with 
one portion in ribstitch, another portion par 
tially in rib and partially in tuck stitch and 
a third portion in tuck stitch, with the mixed 
rib and tuck stitched portion lying between 
the other portions and then closing the rib 

50 

80 

5 

stitch portion by a curved seam extending 
transversely across the tube, with said seam 
lying in a plane at right angles to the plane 
in which the mixed stitch portion is curved. 

3. A one-piece fabric lining for formed 
rubber articles of footwear knitted in tubular 
form with one side longer than the other, with 
the stitches at its end portions of different 
character, and with the stitches of an inter 
mediate portion of mixed character corre 
sponding to the stitches of said end portions. 

4. A one-piece fabric lining for formed 
rubber articles of footwear knitted in tubular 
form to assume a shape closely approxi 
mating the shape of the last on which the 
article is formed, said lining comprising a 
foot portion knitted in rib stitch, a curved 
instep and heel portion knitted partially in 
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