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57 ABSTRACT 

Variegating projections on a length of cloth are 
formed by wrapping a thread loop around spaced 
thread-retaining formations on a thread loop retaining 
member by guiding the thread through an oscillatable 
hook member and around the shank of a pivotal hook 
lever, pivoting the hook lever and oscillating the hook 
member relative to the retaining member to wrap a 
thread loop around the retaining formations, hooking 
the loop by a cloth catching member, catching a pro 
jection of the cloth on the cloth catching member, 
passing the loop around a rotatable body and over the 
cloth projection, and tensioning the thread to bind the 
cloth projection. The loop forming and cloth projec 
tion binding steps preferably are repeated while the 
cloth remains caught, after which the cloth is released. 
The apparatus comprises a longitudinally reciprocal 
thread loop retaining member having longitudinally 
spaced thread retaining formations, a pivoted hook 
lever pivotal across the path of movement of the re 
taining member, and a hook member oscillatable rela 
tive to the retaining member, the hook lever and the 
hook member having the thread guided thereby and 
forming the loop around the retaining portions. An os 
cillating rod adjusts the thread tension, and a feed 
needle reciprocates and oscillates relative to the cloth 
to catch portions of the cloth to form cloth projections 
which are bound by the formed loops. 

10 Claims, 28 Drawing Figures 
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METHOD AND APPARATUS FOR FORMING 
WAREGATING PROJECTING ON A LENGTH OF 

CLOTH 

FIELD AND BACKGROUND OF THE INVENTION 

This invention relates to cloth treatment and, more 
particularly, to a continuous method for variegating 
cloth and an apparatus for practicing the method. 

Hitherto, variegation treatment of cloth has been 
performed by means of complicated apparatus and a 
difficult and troublesome method. The conventional 
variegation machine comprises a thin metal rod having, 
at one end, a small curved needle, with the other end 
of the thin metal rod being secured to a beam stand. 
The variegation method for cloth generally comprises 
the steps of hooking the cloth on the small needle, 
binding the hooked portion of the cloth by a thread 

10 

15 

20 from a bobbin, and binding together the bound portion 
of the cloth by the thread in order to link together a 
large number of bound portions. 

In many instances, with the prior art method and ap 
paratus for variegating cloth, the operations have been 
deleterious for the health of workers and it has been 
impossible to increase the efficiency of the variegation 
method. This is due to the fact that the hooking and 
binding steps are performed manually while the opera 
tor must gaze closely at the small needle. 

SUMMARY OF THE INVENTION 
The primary objective of the present invention is to 

provide a novel continuous method for variegating 
cloth and a novel machine for performing the method, 
in which the aforementioned disadvantages are obvi 
ated. 
Another objective of the invention is to provide an 

improved method for continuous variegation of cloth 
and an improved apparatus for performing the method, 
in which the cloth is variegated automatically and con 
tinuously without requiring hard work on the part of 
operators. 
A further objective of the present invention is to pro 

vide and improved continuous method for variegating 
cloth, and an apparatus for performing the method, in 
which the cloth may be processed or treated easily and 
efficiently even by unskilled workers. 
For an understanding of the principles of the inven 

tion, reference is made to the following description of 
typical embodiments thereof as illustrated in the ac companying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings: 
FIG. 1 is an exploded perspective view of the general 

mechanism of the apparatus for continuous variegation 
of cloth; 
FIGS. 2, 3, 4, 5, 6, 7, 8, 9, 10 and 11 are elevation 

views illustrating the operation of various portions of 
the mechanism, shown in FIG. 1, in performing the se 
quence of steps of the method of the invention; 
FIG.2a is a partial plan view, corresponding to FIG. 

2, and illustrating the operating relation of a hook rod 
relative to a movable member, both shown in FIG. 2; 
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2 
FIG. 3a is a partial plan view illustrating the operat 

ing relation of an oscillating hook member relative to 
the movable member of FIG. 3; 

FIG. 5a is a partial plan view illustrating the operat 
ing relation of the movable member, a cloth feed nee 
dle and a cloth catching member, as shown in FIG. 5; 

FIG. 5b is an elevation view of the control cams illus 
trating their relative angular relation with the parts of 
the mechanism occupying the positions shown in FIG. 
5; . . . . 
FIG. 6b is a view similar to FIG.5b but illustrating the 

relative angular relations of the cams with the parts oc 
cupying the positions shown in FIG. 6; 
FIG. 7a is a partial plan view illustrating the movable 

member, a rotatable body and the cloth catching mem 
ber with the parts occupying the positions shown in 
FIG. 7; 
FIG.7b is a view similar to FIGS.5b and 6b illustrat 

ing the relative angular relations of the cams with the 
parts occupying the positions shown in FIG. 7; 
FIG.8a is a partial plan view illustrating the operat 

ing relation of the rotatable body and the cloth feed 
needle with the parts occupying the positions shown in 
FIG. 8; . 
FIG. 8b is an elevation view illustrating the angular 

relation of the control cams with the parts occupying 
the positions shown in FIG.8; 
FIG. 9a is a partial plan view illustrating the operat 

ing relation of the rotatable body and the cloth catch 
ing member with the parts occupying the positions 
shown in FIG, 9; 

FIG. 10 is a perspective view, to a larger scale, show 
ing the interrelation of parts occupying the positions 
shown in FIG. 11; 

FIGS. 12 and 13 are vertical sectional views illustrat 
ing two different positions of the rotatable body and the 
cloth catching member; 
FIG. 14 is a vertical sectional view, corresponding to 

FIG. 12, of a modified embodiment of the rotatable 
body and the cloth catching member; 
FIG. 15 is a plan view, taken essentially on the line 

x-x of FIG. 14; 
FIG. 16 is a vertical sectional view of the rotatable 

body and the cloth catching member shown in FIG. 14 
but occupying relative positions corresponding to FIG. 
13; 
FIG. 17 is a plan view taken essentially on the line 

y-y, of FIG.16; and 
FIG. 18 is a vertical sectional view of the embodi 

ment of the invention shown in FIGS. 14 through 17 il 
lustrating a further position of the parts. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring first to FIGS. 1, 2 and 3, a longitudinally 
reciprocable thread loop retaining member 1 com 
prises a pair of laterally spaced relatively elongated and 
parallel plates 1' each having a downwardly and rear 
wardly sloping forward bottom edge 1' for a purpose 
to be described. Plates 1' are interconnected by three 
rods 1', and are substantially vertically oriented. At 
the forward edges of the sloping surfaces 1", each plate 
1" is formed with a respective loop engaging notch a 
and, at the lower end of the sloping edge 1", each plate 
is formed with a rearwardly opening loop engaging 
notch b. Member 1 is arranged to be reciprocated along 



3,840,949 
3 

guide grooves 10 formed in a guide plate 9 and, for this 
purpose, the two outermost connecting pins 1' are en 
gaged in the guide grooves 10. Member 1 is moved 
along guide grooves 10 by a linkage comprising links 
13, 13' and 13' which linkage is connected between a 
crank 12 fixed to a main shaft 1 and the central or in 
termediate connecting pin 1'. With the described ar 
rangement, movable member 1 is reciprocated along 

- 4 

member 1 is reciprocated and oscillated along guide 
grooves 10. 
The apparatus illustrated in FIG. 1 further includes 

a rotating or rotatable body 5 contained within a large 
size container or housing 31 and oscillated by a crank 
portion 30 of main shaft 11. For this purpose, a con 
necting rod 32 interconnects crank portion 30 and a 
bent-outer end of a shaft 32' coaxial with rotatable guide grooves 10 by linkage 13, 13' and 13' respon 

sive to rotation of crank plate 12, while being also rela 
tively oscillated by virtue of the cam shape of the guide 
grooves 10. 
A hook lever 2 has a hook 2' at its upper end, and is 

pivotal about a pivot 2'. Hook lever 2 is pivoted re 
sponsive to rotation of a cam 15 secured on main shaft 
11 and through the medium of a rod 16 engaged with 
cam 15, a crank 16" connected to rod 16, and a rod 
16' connected between crank 16 and the lower end of 
hook lever 2'. By virtue of this arrangement, hook rod 
or lever 2 is pivoted transversely of the path of move 
ment of loop retaining member 1 and in front of mem 
ber 1, in order to hook a thread c into the hook 2' and 
to pull the thread across sloping surfaces 1' of plates 
1' of member 1 and downwardly to engage thread c in 
the engaging portions or notches b. - 
An oscillatable hook member 3 is formed from a nar 

row plate or strip bent into a L-shape, and a thread 
passing hole or aperture 3' is formed in the upper end 
of the vertical leg of member 3. Thread c wound on a 
bobbin 19 is threaded through a thread tension control 
ling means 18, an aperture 4' in an oscillating rod 4, 
and the eye of a thread guiding ring member 17. A pro 
jection 3', of a generally triangular configuration, ex 
tends in coplanar relation laterally from the vertical leg 
of member 3. 
Member 3 is pivotal about a substantially vertical 

pivot 22, and is oscillated about pivot 22 responsive to 
rotation of a cam 20 fixed to shaft 11. A rod 21 has one 
end engaged with cam 20 and its opposite end articu 
lated to a lever 21' pivoted at 21' and having its other 
end articulated to the free end of the horizontal arm of 
member 3. By virtue of this driving mechanism, and re 
sponsive to rotation of cam 30, oscillatable hook mem 
ber 3 is oscillated through about 180° about the pivot 
22, from one side of movable member 1 to the opposite 
side thereof, for the purpose of engaging thread c in the 
front engaging portions or notches a of member 1 to 
form a thread loop d. 

Oscillating rod 4 is oscillatable about a pivot 4'', at 
the end opposite that end formed with the thread pass 
ing hole 4", and rod 4 is formed with an elongated ellip 
tical slot 23 substantially centrally thereof. Slot 23 re 
ceives a protrusion or pin 25 on an oscillating plate 24 
to operationally interconnect oscillating plate 24 and 
oscillating rod or link 4. 

Oscillating plate 24 is oscillatable about a pivot 26 
and, adjacent this pivot, is formed with a guide groove 
27 having a quick return portion 27". An eccentric pin 
28 on crank plate 12 is engaged in groove 27. Thus, 
when an electric motor 14 is energized, a sprocket or 
pulley 29 secured on main shaft 11, main shaft 11 and 
crank plate 12 are rotated and eccentric pin 28 on 
crank plate 12 moves along slot or groove 27. Thereby, 
plate 24 is oscillated to move oscillating rod 4 and ad 
just the tension of thread c. . . ' '. 
The free end of link 13 is secured to eccentric pin 28 

so that, as crank plate 12 is revolved, loop retaining 

10 
body 5. With this arrangement, rotation of main shaft 
11 oscillates body 5 through about 180°. 
The periphery of body 5 has a projecting hook por 

tion 5' whereby, when body 5 is oscillated, a forward 
end d' of the thread loop d formed on member 1 is 
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hooked on hook portion 5' and then the forward end 
d' is passed partly around body 5 and then drawn 
therefrom in order to bind a hooked portion of the 
cloth to provide a variegated cloth portion f. 
A cloth catching needle 6 is formed on a lower end 

portion of a cloth catching member 7 in the form of a 
triangular plate, and is adapted to positively catch and 
hold the clothe supplied by a feeding needle 8. As best 
seen in FIGS. 12 and 13, a base portion.33 of cloth 
catching member 7 is slidable or reciprocable into and 
out of an arm 35 of a stationary frame 34 within rotat 
ing or revolution body 5, and an oscillatable pin or 
catch 36 of stationary frame 34 is engaged in base por 
tion 33. 
With frame 34, there is disposed a sliding block 37 

biased by a spring 38, and pin or catch 36 is oscillated 
by sliding block 37, such oscillation is controlled by a 
control cam 39 fixed on an auxiliary shaft 44. For this 
purpose, one end of a crank rod 45 pivoted at 45'' is en 
gaged with cam 39, and the other end of crank 45 is ar 
ticulated to a mechanism 46 for operating catching 
needle 6. Mechanism 46 further includes a notched cir 
cular flat plate 47 and a pushing rod 48 which are oper 
ated, responsive to rotation of control cam 39, to recip 
rocate rod 48. As a result of such reciprocation, an end 
of rod 48 pushes sliding block 37 so that pin or catch 
36 is oscillated to retract catching needle 6 from a 
notch 35' in arm 35 of stationary frame 34. 

45 

SO 

A cloth feeding needle 8 is oriented generally per 
pendicular to cloth catching needle 6, and is mounted 
for oscillation as well as reciprocation responsive to ro 
tation of a control cam 40 secured to auxiliary shaft 44. 
For this purpose, a rod 49 has one end engaged with 
cam 40 and its opposite end articulated to a bent por 
tion of a shaft 49'. The opposite end of shaft 49" also 
has a bent portion articulated to one end of a lever 49' 
pivoted at 49". A shorter arm of lever 49' is bent and 
its end is articulated in an elongated slot 8' of cloth 
feeding needle 8. The mechanism so far described ef 
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fects oscillation of needle 8. Reciprocation of cloth 
feeding needle 8 is effected by a control cam 41 se 
cured to auxiliary shaft 44, and engaged by one end of 
a rod 50 whose opposite end is connected to a bent end 
of a shaft 50' to oscillate this shaft. Shaft 50' oscillates 
a shaft 50' to bevel gearing 50', and a radial arm on 
shaft 50' is articulated by an link 8' to cloth feeding 
needle 8 to reciprocate the latter. By these operations, 
portions of the clothe to be variegated are positively 
transferred or fed one at a time to the cloth catching 
needle 6. 
Motor 14 and sprocket 29 on shaft 11 are drivingly 

interconnected by an endless chain 51, and a sprocket 
42 secured to main shaft 11 is connected through an 
endless chain 52 to a sprocket 54 secured on auxiliary 
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shaft 44. The teeth ratio of sprockets 42 and 43 is 1:2 
so that, when main shaft 11 performs one revolution, 
auxiliary shaft 44 performs a half revolution and, when 
shaft 11 makes two revolutions, shaft 44 makes one 
revolution. 
During the second revolution of shaft 11 and the sec 

ond half of the revolution of shaft 44, the cams 39, 40 
and 41 are "idle,' so that the portion of clothe to be 
variegated is maintained held by catching needle 6. 
During the second half revolution of auxiliary shaft 44, 
thread c is again bound around cloth portion e to com 
plete a variegation portion fof the cloth. Thus, respon 
sive to two revolutions of shaft 11, one variegation por 
tion f is formed. This operation is cyclically repeated as 
shaft 11 is rotated by motor 14, to form a series of var 
iegated portions on cloth e. By changing the gear ratio 
of sprockets 42 and 43, the number of bindings of 
thread c around the caught portions of cloth e may be 
changed. 
The operation of the continuous variegation appartus 

in performing the variegation method of the invention 
will now be described with reference to FIGS. 2 
through 13. In advance of beginning the operation, 
thread c wound on bobbin 19, is threaded through 
thread tension adjuster 18, aperture 4" of oscillating 
rod 4, the eye of thread guiding ring member 17, the 
aperture 3' of oscillatable hook member 3, and around 
the shank of hook rod 2. The end of thread c is kept in 
a stretched condition manually, or else it is secured to 
a suitable portion of the apparatus embodying the in 
vention. After the threading operation, electric motor 
14 is started to rotate shaft 11 and crank portion 30, so 
that the protruding hook portion 5' on rotating body 5 
is rotated counterclockwise by the linkage 32 and 32". 
Also, oscillating rod 4 is oscillated in a direction to 
slacken thread c. - 

Responsive to rotation of cam 15, hook rod or lever 
2, as shown in FIGS. 2 and 2a, is pivoted, as a lever, in 
a direction essentially perpendicularly intersecting the 
path of movement of member 1 and in front of member 
1 in order to hook thread c into hook 2', guide thread 
c downwardly along the sloping surfaces 1' and finally 
engaging thread c with the rearwardly facing notches b. 

As shown most clearly in FIGS. 3 and 3a, by virtue 
of rotation of cam 20, oscillatable hook member 3 is 
rotated about the fulcrum shaft 22 and moves into apo 
sition in front of member 1 so that thread c engages the 
forwardly opening notches a in order to form a thread 
loop d. Following this, with hook lever 2 and hook 
member 3 maintained in the previous position, as 
shown in FIG. 4, the linkage 13, 13", 13" and 13' ad 
vances loop retaining member 1 along guide grooves 
10. 
When the advancing member 1 is moved, as shown 

in FIGS. 5 and 5a, the end edge 7" of cloth catching 
portion 7, then situated in fron of member 1, passes 
through the space between plates 1" of member 1 in 
order to pass edge 7' through thread loop dand to hook 
the rear portion d' of loop d. At this time, due to rota 
tion of cam 39, catching needle 16 is separated from 
notch 35' and, by virtue of rotation of cam 41, cloth 
feeding needle 8 is advanced. Also, due to rotation of 
cam 20, oscillatable hook member 3 is rotated back to 
its original position. 
As loop retaining member 1 is moved to its most for 

ward position, hook member 2, as shown in FIG, 6, is 

6 
returned to its original position due to the rotation of 
cam 15, and cloth feeding needle 8 is lowered by rota 
tion of cam 40 in order to catch variegation portions of 
clothe one-by-one. At this time, rotatable body 5 is at 
the limit of its counterclockwise oscillation. 
Now referring to FIGS. 7, 7a and 7b, when rotatable 

body 5 is now moved or rotated clockwise, hook pro 
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trusions 5' hooks the front portion d' of loop d which 
up to this time has been engaged in notches a of loop 
retaining member 1. The clockwise rotation of rotat 
able body 5 is continued and, simultaneously, catching 
needle 6, responsive to rotation of cam 39, is moved in 
a direction to engage and lock the portion of the cloth 
e then on the pointed portion of feeding needle 8. 

Oscillating rod 4 maintains thread c stretched from 
the beginning of each cycle to the time of catching of 
cloth e. However, at this time, rod 4 is swung in a direc 
tion to pull thread c and to disengage it from protrusion 
5' when the hook protrusion 5' is moved to the position 
shown in FIGS. 8 and 8a. From this position, body 5 is 
rotated in the opposite direction, or counterclockwise. 
Feed needle 8 is withdrawn due to rotation of cam 41, 
and is raised by rotation of cam 40 into the original po 
sition. 
When oscillating rod 4 is swung clockwise, as shown 

in FIG. 9, and projection 28 moves along the quick re 
turn portion 27" of guide slot 27 in oscillating plate 24, 
the speed of movement of rod 4 is increased in order 
rapidly to pull thread c and accordingly thread loop d 
along the periphery of movable body 5. As a result, 
when oscillating rod 4 is returned to its initial position 
shown in FIGS. 1 and 9, the thread loop d is bound 
around the variegation portion h of cloth e, as shown 
in FIG. 9a, Consequently, when it is necessary for the 
caught portion h of clothe to be bound several times, 
the various parts mentioned above are operated as de 
scribed in the foregoing in order to bind the thread 
around portion h which is kept in the caught condition 
by catching needle 6. With a repitition of the described 
steps, a series of variegated portions fof clothe are ob 
tained, as illustrated more particularly in FIGS. 11 and 
11a. 
The opening and closing of cloth catching member 6 

can also be effected by the mechanism shown in FIGS. 
14 through 18, constituting a modification of the inven 
tion, In this embodiment of the invention, base portion 
33' of cloth catching member 7 is mounted to be recip 
rocated into and out of arm 35 of stationary frame 34 
housed in rotating body 5. Base portion 33 is flat and 
is provided with a rearwardly opening notch 55 therein. 
On the side edges of notch portion 55, there are 
mounted bearing members 56, 56. An actuator 57, hav 
ing a channel-shape cross-section, is oscillatably 
mounted in bearing members 56, 56, in a position di 
rectly above notchportion 55, by means of a pin 60, 
and a tension spring 61 is connected between a first 
hook portion 58 of actuator 57 and stationary frame 
34, 
Push rod 48", which is reciprocated, responsive to 

movement of cam 39, by the needle separating mecha 
nism 46 and the flat plate 47, is mounted so as to move 
toward base portion 33' of cloth catching member 7 in 
order to enter into and be withdrawn from arm 35 of 
stationary frame 34. Push rod 48" is made flat at its end 
portion 48", but its general configuration may be made 
convex, Within arm 35, end portion 48' of push rod 
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48' and notch portion 55 of cloth catching member 7. 
confront each other. . W 

An opening 62 is formed within end portion 48', and 
a recess 63 is formed in arm 35 of stationary frame 34. 
Accordingly, when base portion 33' of cloth catching 
member 7 is withdrawn into arm 35, by reciprocating 
motion of push rod 48", actuator 57 rotates counter 
clockwise around pin 60 under the bias of spring 61, 
and the other or second hook portion 59 of actuator 57 
is inserted or dropped into the recess 63 formed in arm 
35. The first hook portion 58 of actuator 57 is disen 
gaged from opening 62 of push rod 48", so that cloth 
catching needle is kept in the engaged position. 
When push rod 48" is reciprocated to the left, as 

viewed in FIGS. 14 through 18, end portion 48' pushes 
against the inner edge 57 of actuator 57 to rotate actu 
ator 57 clockwise and to disengage second hook por 
tion 59 of the actuator from recess 63 of arm 35. When 
a pressing portion 64 of end portion 48' of push rod 
48' abuts against a portion 65 formed on notch portion 
55, base portion 33' is moved to the left to disengage 
catching needle 6 of cloth catching member 7 from 
notch 35' of arm 35. 

In order to engage catching needle 6 with notch 35' 
of arm 35, push rod 48' is moved backward or to the 
right and first hook portion 58 of actuator 57 is en 
gaged with opening 62 of pushrod 48". Due to the with 
drawal of base 33' into arm 35, catching needle 6 is 
closed or engaged and cloth e is caught. At the same 
time, second hook portion 59 of actuator 57 is posi 
tioned within recess 63 of arm 35, and actuator 57 ro 
tates counterclockwise owing to the bias of spring 61 
so that cloth catching portion 7 halts. Thus, catching 
needle 6 is kept in its cloth holding position. Following 
this, first hook portion 58 of actuator. 57 is disengaged 
from opening 62 of push rod 48", and the push rod 48' 
is retracted from arm 35 of stationary frame 34 housed 
in rotating body 5, whereby the thread loop disable to 
pass around body 5. 

It should be noted that the respective linkages for os 
cillating rod 48, for oscillating feeding needle 8, and for 
reciprocating feeding needle 8 are operated by the 
cams 39, 40 and 41 on auxiliary shaft 44 which, as 
stated, performs only one revolution for each two or 
more revolutions of main shaft 11. During each rota 
tion of shaft 11, the above-described loop formation 
and binding operations take place, with the cloth e 
being held by the catching needle 6, which is not re 
leased until the next complete revolution of auxiliary 
shaft 44. Consequently, and depending upon the gear 
ratio between the sprockets 42 and 43, several loops of 
thread c may be bound around the caught portion of 
clothe held by the catching needle 6, before the result 
ing variegating projection is released by retraction of 
catching needle 6 out of notch 35'of arm 35. 
While specific embodiments of the invention have 

been shown and decribed in detail to illustrate the ap 
plication of the principles of the invention, it will be un 
derstood that the invention may be embodied other 
wise without departing from such principles. 
What is claimed is: . . . 

1. A continuous method of forming a series of varie 
gating projections on a length of cloth comprising the 
steps of, during each forming cycle, moving a thread 
loop retaining member, having forwardly and rear 
wardly facing thread retaining formations, forwardly 
along a guiding path; guiding a binding thread across 
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the guiding pathin advance of the thread loop retaining 
member for engaging the thread therewith to guide the 
thread into the rearwardly facing retaining formations; 
guiding the thread into the forwardly facing retaining 
formations to form a thread loop held in the retaining 
formations; hooking the rear end of the loop on a cloth 
catching member to disengage the loop from the rear 
wardly facing retaining formations as the retaining 
member continues to move forwardly; feeding a por 
tion of the cloth to the catching member for catching 
and retaining of a caught cloth projection by the catch 
ing member; hooking a front end of the loop on a rotat 
able body and rotating the body to draw the loop from 
the forwardly facing retaining formations; releasing the 
loop from the rotatable body and passing the loop over 
the caught cloth projection; tensioning the thread to 
bind the caught cloth projection while retracting the 
loop retaining member along its guiding path; and re 
peating the forming cycle. 

2. A continuous method of forming a series of varie 
gating projections on a length of cloth, as claimed in . 
claim 1, including repeating the forming cycle at least 
once while the respective caught cloth projection is re 
tained by the catching member. 

3. A continuous method of forming a series of varie 
gating projections on a length of cloth, as claimed in 
claim 2, including the steps of, following the last re 
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peated forming cycle, releasing the respective caught 
cloth projection from the catching member; and re 

9 peating the entire cycle of operations a number of 
times to form the series of variegating projections. 

4. Apparatus for continuously forming a series of var 
iegating projections on a length of cloth comprising, in 
combination, a thread loop retaining member mounted 
for cyclical reciprocation longitudinally of a guiding 
path, said member having longitudinally, spaced for 
wardly and rearwardly facing thread retaining forma 
tions thereon; loop forming means movable trans 
versely of an intermediate portion of said guiding path 
to form a binding thread loop, retained in said retaining 
formations, as said member is advanced from the rear 
end of said guiding path toward the forward end of said 
guiding path; a loop tensioning member mounted adja 
cent the rear end of said path and having an aperture 
through which the binding thread passes in advance of 
engagement with said loop forming means, said ten 
sioning member being movable between a forward 
thread guiding position and a rearward thread tension 
ing position; means operable, during movement of said 
loop retaining member forwardly along its guiding 
path, to move said loop tensioning member from its 
rearward thread tensioning position toward its forward 
thread guiding position; an oscillatable loop guiding 
body adjacent the forward end of said path; a cloth 
catching needle mounted on said oscillatable body for 
movement between an open cloth receiving position 
and a closed cloth retaining position; a cloth feeding 
needle mounted for reciprocation and oscillation in a 
substantially vertical plane intersecting said path and 
operable to catch a cloth and feed a caught cloth por 
tion to said catching needle to the open position of the 
latter; means then operable to move said catching nee 
dle through its cloth retaining position to retain the 
caught cloth portion; and means, including said oscil 
latable body, operable to engage the loop on said 
thread retaining formations, to draw the loop from said 
thread retaining formations and to guide the loop over 
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said caught cloth portion; and means operable, after 
said loop has been guided over said caught cloth por 
tion, to simultaneously retract said loop retaining mem 
ber toward the rear end of its guiding path and to move 
said tensioning member rapidly toward its rearward 
thread tensioning position to bind the loop around the 
caught cloth portion. 

5. Forming apparatus, as claimed in claim 4, includ 
ing means operable to retain said cloth catching needle 
in its closed cloth retaining position during operation of 
said loop retaining member, said loop forming means, 
said loop tensioning member, said oscillatable loop 
guiding body, said cloth feeding needle, and said last 
named means in forming at least one additional loop, 
guiding each formed loop over the caught cloth portion 
and binding of each loop around the caught cloth por 
tion. 

6. Forming apparatus, as claimed in claim 4, in which 
said means for drawing the loop from said retaining for 
mations and guiding the loop over the caught cloth por 
tion includes a cloth catching member reciprocable 
longitudinally of said path relative to said rotatable 
body and carrying said cloth catching needle, said cloth 
catching member including a hook portion engageable 
with the rear end of the loop to disengage the loop from 
said rearwardly facing retaining formations as said re 
taining member is advanced forwardly along its guiding 
path, and further including a hook portion on said os 
cillatable body engageable with the forward end of the 
loop to draw the loop from the forwardly facing retain 
ing formations during oscillation of said body in one di 
rection and to release the loop for guiding over said os 
cillatable body and around the caught cloth portion, 
responsive to oscillation of said oscillatable body in the 
opposite direction. 

7. Forming apparatus, as claimed in claim 6, in which 
said tensioning member is an oscillatable link pivotally 
mounted at one end and having the thread passing ap 
erture at its opposite end. 

8. Forming apparatus, as claimed in claim 7, in which 
said loop forming means comprises a hook lever pivot 
ally mounted intermediate its ends for pivotal move 
ment across said guiding path, and an oscillatable hook 
member mounted for oscillation through an arc extend 
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ing across said guiding path, said hook member having 
a thread passing aperture therethrough through which 
the thread is passed in advance of engaging said hook 
lever. 

9. Forming apparatus, as claimed in claim 8, in which 
said thread loop retaining member comprises a pair of 
laterally spaced parallel plates interconnected for con 
joint movement along said guiding path; said plates 
being formed with downwardly and rearwardly sloping 
bottom surfaces at the forward end of said retaining 
member; said retaining formations comprising respec 
tive forwardly opening notches at the upper ends of 
said sloping surfaces and respective rearwardly opening 
notches at the lower ends of said sloping surfaces; said 
hook lever guiding the thread across the path for en 
gagement with said sloping surfaces and movement into 
said rearwardly opening notches; said hook member 
guiding the thread into engagement with said forwardly 
opening notches and forming a loop retained in said 
notches; said hook portion of said cloth catching mem 
ber being enterable between said plates to engage the 
rear end of the loop retained in said rearwardly facing 
notches; the hook portion of said oscillatable body 
being enterable between said plates to engage the for 
ward end of the loop retained in said forwardly opening 
notches. 

10. Forming apparatus, as claimed in claim 9, includ 
ing first driving mechanism operable to cyclically recip 
rocate said thread loop retaining member along its 
guiding path, to cyclically operate said loop forming 
means, to cyclically move said tensioning member be 
tween its forward and rearward positions, to cyclically 
oscillate said loop guiding body, and to cyclically oper 
ate said loop drawing and guiding means; second driv 
ing mechanism operable to cyclically move said cloth 
catching needle between its open and closed positions 
and operable to cyclically reciprocate and oscillate said 
cloth feeding needle; and gearing interconnecting said 
first and second driving mechanisms and providing a 
gear ratio therebetween such that the cyclical speed of 
said first mechanism is equal to the cyclical speed of 
said second mechanism multiplied by the number of 
loops bound around each caught cloth portion. 
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