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This invention relates to knitted articles and 
more particularly to the manufacture of hostery, 
and the principal objects of the invention are 
to provide a sock or the like which will be of a 
distinctive type and which will be capable of 
economic manufacture under automatic control. 
The principal feature of the invention resides 

in the novel manner of fabricating a sock or the 
like with a series of substantially diamond 
shaped areas inter-knit with substantially par 
allelogram-shaped areas extending in a zig-zag 
manner longitudinally of at least the ankle por 
tion of a sock. : 

(C. 66-19) 
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In the drawing Figure 1 is a side elevational 
view showing a sock fabricated in accordance s 
with a preferred form of the present invention. 

Figure 2 is a front elevational view of the Sock 
shown in Figure 1. 

Figure 3 is a rear elevational view. . 
Figure 4 is a side elevational view of a sock 

incorporating a modification of the present in 
vention. 

Figure 5 is a diagrammatic view illustrating 
a preferred relation between the courses of the 
diamond-knit areas and intervening areas. 

Figure 6 is a view similar to Figure 5 illustrat 
ing a modified arrangement of the courses Con 
necting the diamond-knit areas. 

Figure 7 is a diagrammatic plan representative 
of a cylindrical knitting machine. 

In the application of the present invention to 
the knitting of the sock shown in Figures 1, 2 and 
3, the upper portion from the commencement to 
the point may be knit in any desired or well 
known manner, and in the following definition 
of steps in the knitting it will be assumed that 
the article being knitted passes downwardly with 
in the cylinder in inverted form to that in which 
it is shown. When the point f is reached sub 
stantially half of the full complement of needles, 
that is, from A to B representing the groups 
of needles c and d, are raised out of action. 

Knitting then continues with the groups of 
needles a and b picking up one or more of the 
end needles during the successive courses until 
only one or more needles in the vicinity of D are 
in operation, thereby forming the triangular or 
semi-diamond area 2. 
From the apex 3 a course is then knit along 

one tapering edge of the portion 2 to the point 
, bringing into action the group of needles b 
representing substantially one quarter of the full 
complement of needles and a suitable yarn 
change may be made and knitting then proceeds 
by progressively picking up one or more of the : 
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needles b from D to B out of action in the suc 
ceeding courses, while progressively bringing 
down into action a corresponding group of nee 
des d from B to C, thereby knitting in a paral 
lelogram-shaped area 4. Thus the commence 
ment of knitting of the section 4 takes place 
on the group of needles b, while the last Cose 
is knit on the group of needles di. 
The group of needles d are then raised out 

of action while the group b are brought simul 
taneously into action to knit a course ang the 
tapered edge 5 of the area 4 to the point 
and the group of needles a are dropped into 
action while the group b is again raised from 
action, and knitting is continued on the group a 
to knit courses parallel with the remaining ta 
pered edge of the triangular portion 2 and one 
or more needles of group a are picked up be 
tween D and A, while a corresponding number 
of needles are brought down into action of the 
group c from A to C, so that the last course of 
the area 4 is knit with substantially all of the 
needles c and a yarn change may be made in such 
course. 

All of the needles are then raised out of ac 
tion, with the exception of one or more adjacent 
the point C, and knitting proceeds with a recip 
rocating action and each successive course is 
lengthened by bringing down into action one or 
more needles of the groups c and d in a bal 
anced manner until substantially One-half the 
full complement of needles from A to B, includ 
ing the groups C and d, are in action, and after 
which knitting continues by progressively remov 
ing from action the needles from A to C and B 
to C in the inverse order in which they were 
brought into action until only one or more nee 
dies in the zone C are in action, thereby form 
ing the diamond-shaped area 6. - 
The group of needles d from C to B is then 

dropped into action to knit a course along the 
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tapered edge of the Zone 6 and the knitting con 
tinues by progressively picking up the needles d 
from C to B one or more for each course and 
progressively dropping the group of needles b 
from B to D into action one or more to the course, 
so that when the parallelogram-shaped area is 
completed in interknit relation to the areas 4 and 
6, only the group of needles b will be in action. 
The group of needles d are then simultaneously 

brought into action to knit a course along the 
tapered edge 9 of the area 8 and the entire nee 
diles of both groups d and b are then lifted out 
of action, while the group C is brought down into 
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action from C to A to knit a course along the 
tapering edge T of the diamond-shaped area 6. 

Knitting then continues by progressively lift 
ing one or more needles c out of action from C 
to A during the subsequent courses, while pro 
gressively returning to action the group of needles 
a one or more at a time from A to D, thereby knitting the parallelogram-shaped area 8'. 

All the needles are then raised out of action 
with the exception of one or more in the Zone 
D and knitting is then continued with a recip 
rocating action, progressively dropping needles of 
the groups a and b at the ends of the respective 
courses one or more at a tirhe until both groups 
a and b are in action from A to B, and knitting 
then continues while the needles a and b are pro 
gressively raised out of action at the respective 
ends of the courses in substantially the inverse 
order in which they were dropped into action un 
till only one or more needles in the Zone D remain 
in action, thereby forming the diamond-shaped 
area O which is interknit with the tapering edges 
of the areas 8 and 8. 
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The cycles of knitting are then repeated to 
first knit the parallelogram-shaped areas - and 
f', then the diamond-shaped area 2, then the 

parallelogram-shaped areas 3 and 3' and fi 
nally the diamond-shaped area 4 and parallel 
ogram-shaped areas 5 and 5'. 
The pattern may be repeated as often as de 

sired and may optionally extend into the foot 
and yarn changes may be made at any desired 
point so that, desired. colour combinations may 
be presented. 
With the particular sequence of knitting oper 

ations defined it will be noted that the com 
mencement course of each of the parallelogram 
shaped areas extends along the sloping or ta 
pered edge of a diamond or semi-diamond shaped 
area, and that the wales of the parallelogram 
shaped areas not only extend in inclined or di 
agonal relation to the Wales of the diamond 
shaped areas, but are also in angular relation 
to the wales of the adjacent parallelogram 
shaped areas, so that not only do the parallelo 
gram-shaped areas themselves extend in a dis 
tinctive zig-zag pattern effect, but also the wales 
thereof, producing the effect of remarkable depth 
to the pattern, and providing enhanced residency 
and strain distribution. 
While I have shown a more or less Squared or 

diamond formation, this may be altered simply 
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by reducing or increasing the number of needles 
brought into action or lifted from action at the 
ends of the respective courses, and it is desir 
able that uniformity in this respect be main 
tained throughout the knitting of the various 
areas, that is to say, should only One needle be 
dropped into action or raised from action dur 
ing the knitting of the first area, the same pro 
cedure should be followed throughout the knit 
ting of the various areas in order to obtain a 
balanced fabric. . 
In the modified form of the invention illus 

trated in Figures 4 and 6 the knitting of the zig 
zag areas is carried out on the straight. This is 
accomplished by knitting a course from the point 
.3' or apex of the tapering or semi-diamond por 
tion 2' along one tapering edge of the latter by 
bringing the group of needles a into action from 
ID to A and continuing by bringing the group of 
needles c into action from A to C and raising 
the group a from action from D to A and knitting 
continues with a reciprocating action, progres 
sively picking up the group of needles c out of 
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action. One or more at a time for each course 
from C to A, while progressively returning the 
group of needles a into action from A to D in 
the respective courses until the point 3' is 
reached when only the group of needles a will 
be in action. 
This group a is then raised out of action while 

the group b is brought down into action from 
D to B to knit a course along the other tapering 
edge of the portion 2', and the group of needles 
b are then raised from action and the group of 
needles d from B to C brought down into action. 
Knitting then continues by progressively rais 
ing from action the needles d from C to B one 
or more for each course, while the group of nee 
dles b are progressively returned to action one 
or more for each course from B to D. 
There are thus formed mating parallelogram 

shaped areas or segments fs and 6' on opposite 
sides of the tapered portion 2'. 
The group of needles b are then raised from 

action and the group of needles d returned to 
action from B to C. to knit a course along the . 
tapering edge 6' of the area, 6 until the point 

is reached where all needles, with the excep 
tion of One or more in the Zone C, are raised out 
Of action. - 

Knitting then proceeds in the manner defined 
in connection with the diamond-shaped area 6 of 
Figure 1 by progressively picking up one or omore 
needles of the groups C and d from C to A and 
C to B in the respective courses until both groups 
C and d are in action, after which the groups 
of needles c and d are progressively raised from 
action in substantially the inverse order in which 
they were dropped into action, thereby knitting 
in the square or diamond-shaped area 6'. 
At the completion of knitting the area 6' one 

or more needles in the zone C may remain in op 
eration and the group of needles d from C to B 
are then brought down into action to knit a 
course along the tapering edge 8 of the area 6", 
and the group of needles b are then brought 
down into action from B. to D, while the group 
d is raised from action. Knitting then continues 
by progressively bringing into action the group 
of needles d from B to C, one or more for each 
course, and progressively raising from action the 
group of needles b from D to B, thereby knutting 
in the parallelogram-shaped area 9. 
The group of needles b are then dropped into 

action from B to D, while the group d is raised 
from action and a course is knitted along the 
tapering edge 8' of the area f. to the point 3', 
and the group of needles a are dropped into 
action from D to A and the group of needles b 
are raised out of action. 

Knitting then continues on the group a by pro 
gressively raising these from action from D to 
A one or more for each course, while the group 
of needles c are progressively returned to action 
one or more for each course from A to C, thereby 
knitting in the mating parallelogram-shaped 
area 9. 
The group of needles c are then raised from 

action from C to A and a course is knit on the 
needles a from A to D until the point 3' is 
reached and all needles, with the exception of 
one or two in the Zone D, are raised from action, 
and knitting then continues with a reciprocat 
ing action in the manner defined in connection 
with the diamond-shaped area, ?o of Figure 1. 
These cycles of knitting may then be repeated 

as often as may be desired until the heel and foot 
portion is reached, after which knitting may pro 
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ceed in a manner which need not be specifically 
referred to herein. . . . . . . . . 

in the form of knitting shown in Figures 4 
and 6 the Wales of the various segments, in-, 
cluding the zig-zagged parallelogram-shaped 
areas, will all be substantially parallel. 

It is also important to note that in connection 
with both of the illustrated forms of the inven 
tion the knitting of the various parallelogram 
shaped area is accomplished by retaining in ac 
tion a substantially uniform number of needles 
for each course and in the preferred form of the 
invention this represents substantially one-quar 
ter of the full complement of needles, 

I am aware that minor changes may be mad 
either in the sequence or nature of the steps ex 
emplified herein within the spirit of the present 
invention and in certain cases I may, if desired, 
alternate the nature of the respective zig-zag or 
parallogram-shaped areas either as to colour, 
character or angular relation of the Wales. 
While I have shown and described the present 

invention in connection with hosiery, it is not to 
be restricted in this regard. The invention is also 
capable of being carried out by knitting ma-. 
chines of other than the circular or cylinder type 
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and a very desirable product is produced, and it 
is to be particularly noted in connection with the 
construction illustrated in Figure 1 that the an 
gular disposition of the Wales relative to the in 
tervening areas will impart an enhanced resili- . 
ency to the product and will serve to effectively 
distribute strains, , 
What I claim as my invention is: 
1. Hosiery having substantially squared areas 

and rhomboid shaped areas knit therebetween in 
zig-zag relation in separating relation to the 
squared areas. . 

2. A tubular article knit with square areas 
disposed in circumferentially spaced rows in diag 
onal progression, and connected solely by rhom 
boid areas knit therebetween. 

3. A tubular article knit with squared areas 
disposed in circumferentially spaced rows in di 
agonal progression longitudinally of the article, .45 
the squared areas of one row being offset from 
the squared areas of an adjacent row in the lon 
gitudinal direction of the article a distance sub 
stantially equal to one half the diagonal depth of 
the squared areas, and a series of rhomboid 50 
areas interknit between the adjacent sides of the 
rows of squared areas. 

4. A tubular article knit with squared areas 
disposed in circumferentially spaced rows in di 
agonal progression longitudinally of the article, 
the squared areas of one row being offset from 
the squared areas of an adjacent row in the lon 
{gitudinal direction of the article a distance sub 
stantially equal to one half the diagonal depth 
of the squared areas, and a series of rhomboid 
areas interknit between the adjacent sides of the 
rOWS of squared areas in zig-zag progression lone 
gitudinally of said tubular article. 

5. A tubular article knit with squared areas 
disposed in circumferentially spaced rows in di 
agonal progression longitudinally of the article, 
the squared areas of one row being offset from 
the squared areas of an adjacent row in the lon 
gitudinal direction of the article a distance sub 
stantially equal to one half the diagonal depth of 
the squared areas, and a series of rhomboid areas 
interknit between the adjacent sides of the rows 
of squared areas in zig-zag progression longi 
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3. 
wales angularly disposed to the wales of said 

6. A tubular article knit with squared areas 
disposed in circumferentially spaced rows in di- . 
agonal progression longitudinally of the article, 
the squared areas of one row being offset from 
the squared areas of an adjacent row in the lon 
gitudinal direction of the article. a distance sub 
stantially equal to one half the diagonal depth 
of the squared areas, and a series of rhomboid 
areas interknit between the adjacent sides of the 
rows of, squared areas in zig-zag progression 
longitudinally of said tubular article, each of 
said rhomboid-shaped areas having its Wales dis 
posed in obtuse angular relation to the adjacent 
wale or wales and to the adjacent squared areas. 

7. A tubular article knit with squared areas 
disposed in circumferentially spaced rows in di 
agonal progression longitudinally of the article, 
the squared areas of one row being offset from 
the squared areas of an adjacent row in the longi 
tudinal direction of the article a distance sub 
stantially equal to one half the diagonal depth of 
the squared areas, and a series of rhomboid areas 
interknit between the adjacent sides of the rows 
of squared areas in zig-zag progression longi 
tudinally of said tubular article, said rhomboid 
shaped areas being interknit with the said 
squared areas with the wales of the alternate 
rhomboid-shaped areas only parallel with each 
other and angularly related to the wales of the 
intermediate rhomboid-shaped areas in the zig 
zag series. 8. A knitted article having spaced squared 
areas and rhomboid-shaped areas interposed 
therebetween with the first course of the rhom 
boid area knit to one squared area and the last 
course knit to another of said spaced squared 
areas s 

9. A knitted hose having a series of rhomboid 
shaped areas arranged in zig-zag progression at 
opposite sides of at least the lower tubular leg 
portion and defining therebetween rows of dia 
mond-shaped areas disposed in longitudinal di 
agonal progression. 

10. Hosiery having a series of four rhomboid 
shaped areas interknit with a single substantially 
diamond-shaped area and confined within the 
diagonal depth of the latter. 

11. A method of knitting hosiery with tapered 
areas interknit with parallelogram-shaped areas 
comprising first knitting a tapered area, then 
knitting a course along a tapered edge of the ta 
pered area of a predetermined number of loops, 
then knitting to said course a series of successive 
courses having substantially the same number of 
loops for each successive course while progres 
sively eliminating and adding one or more loops 
at the ends of each successive course respectively 
to form a parallelogram-shaped area with Wales 
angularly related to the wales of the adjacent 
tapered area, continuing the last course of knit 
ting to extend along the free tapered edge of the 
parallelogram-shaped area, then knitting a course 
along the mating tapered edge of the first men 
tioned tapered area, then knitting to the last 
mentioned course and following the progressive 
sequences used in the knitting of the first-men 
tioned parallelogram-shaped area to form a mat 
ing similarly knit area. 

12. A method of knitting hosiery with ta 
pered areas interknit with parallelogram-shaped 
areas comprising first knitting a tapered area, 
then knitting a course along a tapered edge of 

tudinally of said tubular article and having the 75 the tapered area of a predetermined number of 
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loops, then knitting to said course a series of 
successive courses having substantially the same 
number of loops for each successive course while 
progressively eliminating and adding one or more 
loops at the ends of each successive course respec 
tively to form a parallelogram-shaped area with 
wales angularly related to the wales of the ad 
jacent tapered area, continuing the last course 
of knitting to extend along the free tapered edge 
of the parallelogram-shaped area, then knitting 
a course along the mating tapered edge of the 
first-mentioned tapered area, then knitting to 
the last-mentioned course and following the pro 
gressive sequences used in the knitting of the 
first-mentioned parallelogram-shaped area to 
form a mating similarly knit area, continuing the 
last course of knitting of the last-mentioned 
parallelogram-shaped area to extend along the 
last knit edge thereof, then, commencing with 
one or more loops in a Zone intermediately be 
tween the inclined edges of the respective paral 
lelogram-shaped areas, knitting in a diamond 
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shaped area between the said parallelogram 
shaped areas to connect with the last knit 
courses thereof. 

13. A method of knitting hosiery with rhom 
boid-shaped areas comprising knitting the first 
course of a predetermined number of loops and 
knitting a series of successive courses thereto 
each of substantially the same number of loops 
at the end of One Course and adding One or more 
loops at the other end of a succeeding course to 
thereby taper the respectively opposite ends of 
each rhomboid-shaped area in substantially uni 
form parallel relation. 

14. A method of knitting hoisery with tapered 
areas interknit with rhomboid-shaped areas 
comprising first knitting a tapered area, then 
knitting a course along a tapered edge of the 
tapered area of a predetermined number of loops, 
then knitting to said course a series of succes 
sive courses each of substantially the same num 
ber of loops by successively eliminating and add 
ing One or more loops at the end of each succes 
sive course respectively to uniformly taper op 
posite ends of each area and bring same into 
substantially parallel relation in the form of a 
rhomboid-shaped area with wales angularly 
related to the wales of the adjacent tapered area. 

15. A method of knitting hoisery comprising 
first knitting in a progressively tapered portion, 
then knitting to one tapered edge thereof a par 
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allelogram-shaped area formed of a plurality of 
successive courses each of a substantially sin 
lar number of loops and each offset from the pre 
ceding Course a distance equivalent to one or 
more loops, then at a spaced zone knitting a sec 
ond mating parallelogram-shaped area to the 
other tapered edge of said tapered portion, then 
knitting in a tapering portion between the adja 
cent edge portions of said parallelogram-shaped 
es s 

16. A tubular knit article embodying a series 
of parallelogram-shaped areas knit together in 
planes disposed perpendicular to the longitudinal 
axis of the article. 

17. A knitted hose having a series of parallel 
ogram-shaped areas interknit together in planes 
disposed perpendicular to the longitudinal di 
mension of the hose and having opposite paral 
lel sides interknit with substantially squared 
reas 
18. A knitted hose having a series of parallel 

ogram-shaped areas knit into at least the lower 
leg portion and knit together in parallel planes 
disposed perpendicularly of the longitudinal axis 
of the hose to extend in a zig-zag path longitu 
dinally of at least one side of the said leg portion. 

19. Hosiery having a series of four rhomboid 
shaped areas interknit with a single substan 
tially squared area. 

20. Hosiery having parallelogram - shaped 
areas interknit with substantially squared areas, 
the combined width of two of the parallelogram 
shaped areas in the longitudinal direction of the 

... hose being equal to the diagonal depth of the 
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squared area, the squared areas being of set 
from each other a distance equal to substantially 
one half of their diagonal depth and knitted to 
and separated by said parallelogram-shaped 
reas 
21. Hosiery having a series of four rhomboid 

shaped areas interknit with a single substan 
tally squared area, each of said series of rhom 
boid-shaped areas being knit with their wales 
in angular relation to the Wales of the squared 
area. " 

22. Hosiery having a series of four rhomboid 
shaped areas interknit with a single substan 
tially squared area, each of said series of four 
rhomboid-shaped areas being knit with their 
Wales in parallel relation to the Wales of the 
squared area. 

JOHN M. ALLEN. 


