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(57) ABSTRACT 
The healds are arranged to slide along a shaft so as to 
be pressed together during the drawing-in operation. 
Thereafter, the healds are individually selected for 
drawing-in of the warp. After selection, the healds are 
moved across the width of the frame. A blast of air is 
used to facilitate the movement of the healds across 
the frame. 

10 Claims, 4 Drawing Figures 
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MACHINE FOR THE AUTOMATICDRAWENGIN 
OF THE THREADS OF AWARP 

This invention relates to an apparatus for drawing 
warp threads into healds on a weaving machine. More 
particularly, this invention relates to an apparatus for 
distributing healds across a weaving machine. 

It has been known to construct weaving machines in 
such a way that the warp to be drawn in is prepared and 
clamped on a stationary machine bed while a weaving 
harness, drop wires and a reed are supported in a suita 
ble position. Also, a heald and selection and drawing-in 
elements have been arranged on a longitudinally dis 
placeable carriage in such a way as to move recipro 
cally through suitable apertures in the weaving frames 
as the drawing-in operation progresses, starting with 
the last heald. The carriage has thus moved over a cor 
responding distance over the machine bed. As a result, 
the selection and drawing-in elements are arranged at 
the ends of relatively thin rods which are of a length ap 
proximately equivalent to the width of the weaving har 
ness. On the other hand, the machine bed must be of 
such a length that the carriage can move sideways over 
the whole width of the warp. 

However, since the width of the warp for modern 
weaving machines is continually being increased, or, al 
ternatively, multi-width warps are being utilized, the 
distance between the selection and drawing-in ele 
ments and the driving devices therefor on the carriage 
become so great that a trouble free operation is no 
longer guaranteed. Further, the machine bed to move 
the carriage would be so wide that its installation would 
meet with difficulties. 

It has also been proposed to push the healds on a 
weaving frame against a side support of the weaving 
frame so that the selection of the various heads for 
warp draw-in can be carried out at the free end of the 
pressed together healds. In this way, a situation would 
be created in which the rod carrying the selection 
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device need only have a length equal to the length of 40 
the pressed together row of healds and need not stretch 
over the entire width of the weaving frame. 

Selection devices have been known for systems using 
keyhole healds, for example, a device such as described 
in U.S. Pat. No. 1,188,070, and in particular FIGS. 23, 
24 and 27 thereof. While this patent relates to a drop 
wire selection device, such a device in principle, 
operates in exactly the same way as a heald selection 
device. The healds contain apertures, each of which 
has an extension pointing upwards or downwards, and 
each of which is placed on heald carrying rods in such 
an order that the extension points alternately upwards 
and then downwards and so on. A key rod which is 
fitted through these apertures has a spiral shaped 
shoulder which extends half way around the circum 
ference of the rod and is of a height equal to the size of 
the extension of the aperture. When the key rod turns, 
the furthermost heald falls onto this shoulder, as soon 
as its direction corresponds with the direction in which 
the extension of the aperture is pointing. This heald is 
then moved towards the other end of the key rod 
through the screw-like action of the shoulder. The rest 
of the healds are held back against the fixed end of the 
key rod until a further half turn of the key rod brings 
the shoulder into such a position to correspond with the 
extension of the aperture in the next heald. As a result, 
this next heald will be moved over the shoulder. Upon 
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arriving at the end of the shoulder, the heald is seized 
by an element of known construction and the thread to 
be drawn-in is drawn-in through the thread eyelet of 
the heald. 
While these various systems have been known for 

pressing healds together so as to limit the length of the 
heald selection shaft, there has been some difficulty in 
distributing the healds across the weaving machine 
frame. 

Accordingly, it is an object of the invention to dis 
tribute selected healds across a weaving frame in a sim 
ple efficient manner. 

It is another object of the invention to distribute 
selected healds in a controlled manner across a weav 
ing frame. 

It is another object of the invention to distribute a 
bunched group of healds across the entire width of a 
weaving frame in a sequential order. 

Briefly, the invention provides an apparatus for dis 
tributing healds with drawn-in thread therein over the 
entire width of a weaving frame after selection of each 
heald from a bunched group of healds. The apparatus 
utilizes a rotatable key rod of a selection device which 
serves to select and segregate the outermost heald of a 
group of healds by means of a spiral shoulder project 
ing from the key rod. In addition, the apparatus causes 
a jet of air to be expelled from the key rod as a heald 
leaves the key rod in order to push the heald longitu 
dinally along the heald carrying rods of the weaving 
frame. 

In order to achieve this, the key rod is constructed, 
for example, in the form of a hollow tube which is con 
nected at the rear or drive end to a controlled con 
pressed air supply. In addition, the key rod has aper 
tures on the front end which direct a jet of air against 
the selected heald. 

In one embodiment, the compressed air supply is 
switched on by means of a valve, controlled by the ac 
tual turning movement of the key rod, the valve being 
momentarily opened when the apertures in the key rod 
are pointing towards the selected heald. 
The weaving frame itself is supported in such a way 

so as to be moved to one side and a spring, mounted on 
a fixed part of the machine, is disposed against the 
frame to impart necessary movement to the weaving 
frame. The biasing force of the spring is arrested by the 
heald which abuts the shoulder of the key rod as the ou 
termost heald is being segregated. Instead of a spring, a 
weight, acting on the weaving frame, or any other suita 
ble means, could also be used for the longitudinal 
movement of the weaving frame. 
These and other objects and advantages of the inven 

tion will become more apparent from the following 
detailed description and appended claims taken in con 
junction with the accompanying drawings in which: 

FIG. 1 illustrates a perspective view of a weaving 
frame with a selection device and a distributing ap 
paratus according to the invention; 
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FIG. 2 illustrates a view of a heald with a "keyhole;" 
FIG. 3 illustrates a fragmentary view of the leading 

end of a key rod according to the invention; and 
FIG. 4 illustrates a side elevation of the weaving 

frame of FG, 1. 
Referring to FIG. 1, a weaving frame 10 includes a 

pair of side supports 11 (only one of which is shown for 
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clarity) into which a pair of heald carrying rods 12, 13 
are fitted for supporting a plurality of healds 15. It is 
noted that while only one weaving frame 10 is shown, a 
conventional weaving machine would utilize a number 
of such frames, e.g. up to 28. In addition, a reed (not 
shown) of known construction. having suitable reed 
dents therein is mounted on suitable support rollers to 
the cloth side of the frame 10 and a row of drop wires is 
arranged behind the weaving frame (e.g. a total of eight 
such rows of drop wires can be used). The weaving 
frame 10 is located in the machine so that a warp sheet 
can be pulled off a warp beam (not shown) which is 
supported on a transportation frame and is prepared 
and clamped, as is known, between a pair of clamping 
rails. In order to move the transportation frame during 
the progress of a drawing-in operation, an advance mo 
tion of suitable structure is used. 

Referring to FIG. 2, each heald 15, as known, con 
sists of end eyelets 19, 20 and a center portion in which 
a thread eyelet 16 and a keyhole 17 with an extension 
18 are situated. In the row of pressed together healds 
15, the healds are so arranged that the extension 18 of 
the respective keyholes 17 alternately points upwards 
and downwards. - 

Referring to FIGS. 1 and 3, the side supports 11 of 
the weaving frame 10 also contain a keyhole 21 
through which a key rod 22 of a selection device is in 
serted. The keyholes 17 of healds 15 and the keyhole 
21 of the side supports are arranged along the same axis 
so that the key rod 22 can be inserted through all the 
keyholes 17. The length of the key rod 22 is chosen in 
such a way that the pressed together row of healds only 
extend over the length of the selection device. 

Referring to FIG. 1, the key rod 22 carries projecting 
shoulder 23 at the free end which is in the form of a 
spiral and extends approximately halfway around the 
circumference of the key rod 22 (FIG. 3). In addition, 
the key rod 22 is mounted for rotation and is driven by 
a motor 39 via a drive 40, 37,38. In operation, as the 
key rod 22 turns, the foremost heald 15 will lie against 
the fixed end 24 of shoulder 23 (FIG. 3) until the 
shoulder 23 falls into the extension 18 of the keyhole 
17 in the heald. The second heald will however be held 
back, since the extension 18 of the keyhole 17 therein 
is pointing in the opposite direction. The first heald 
however will be transported to the right, along the 
shoulder 23, by the further turning action of the key 
rod 22, until the heald leaves the shoulder at point 25 
(FIG. 3). In the meantime, the fixed end 24 of the 
shoulder 23 will have reached the same position as that 
of the keyhole 18 in the next heald and this next heald 
will now be transported to the right by the further turn 
ing action of the shoulder 23. 

In order to position the bunched group of healds 15 
so that a heald will always be available for selection 
during every half turn of the key rod 22, a force is ex 
erted on the weaving frame 10 to bias the frame 10 and 
pressed together healds 15 against the fixed end 24 of 
the shoulder 23. To this end, the frame is supported on 
rollers 26, 27 so as to be laterally displaced. The 
required force is, for example, exerted on frame 10 by 
means of a spring 28, which is fitted between a fixed 
part of the machine frame and a frame support 11. 
As soon as a heald reaches the end 25 of the shoulder 

23 of the key rod 22, the heald is seized by a drawing-in 
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4 
device, which draws-in a thread through the thread 
eyelet 16. Such drawing-in elements are already known 
and need not be further described. An example thereof 
is described in U.S. Pat. No. 2,828,527. 

After the actual drawing-in operation has been car 
ried out, the healds are ready to be loosely distributed 
over the entire width of the frame 10. To this end, a 
pneumatic apparatus is provided. Referring to FIG. 1, 
the pneumatic apparatus utilizes the key rod 22 so as to 
blow a jet of air through the key rod 22 against a 
segregated heald. In order to facilitate the flow of air, 
the key rod 22 is hollow and has a revolving gasket 30 
on the driving end, which in turn is connected by a flex 
ible pressure line 31 to a pressure supply system 33, 
over a valve 34. In addition, the free end of the key rod 
22 is suitably shaped and provided with apertures 32 
preferably cut at an angle and pointing along the axis of 
the key rod 22 (FIG. 3). These apertures 32 are pro 
vided on the healdside end of the key rod 22 to direct a 
jet of air against the selected and drawn-in heald. As a 
result of this air jet, the selected heald is pushed to the 
right, as viewed, along the heald carrying rods 12, 13. 

In order to transmit a blast of air through the pres 
sure line 31 and key rod 22, the valve 34 is activated by 
means of a lever 35 which is pivoted by means of a rod 
36 depending from and eccentrically mounted on the 
gear wheel 37 of the drive for the key rod 22. As the 
gear wheel37 rotates, the rod 36 changes the position 
of the lever 35, with a swinging movement, whereby the 
valve 34 is opened and closed. The periods of time dur 
ing which the valve 34 is opened are chosen so that the 
air jet extrudes from the apertures 32 when these are 
aimed at the heald 15. As a result, the selected heald 
will be pushed further along the frame after the thread 
has been drawn-in. 

It is noted that in the example described, only one 
weaving frame 10, with the relevant elements is shown 
for the purpose of clarity. A complete installed draw 
ing-in machine contains a multiplicity of weaving 
frames, which are arranged one behind the other in the 
machine, all of which are provided with the same 
means for selection, drawing-in and further transpor 
tatation. 
What is claimed is: 
1. In combination with a weaving frame having a plu 

rality of healds slidably mounted therein for alignment 
with each other in a pressed together bunch; 
a selection device including a rotatable key rod hav 

ing means thereon for selecting and segregating 
the foremost heald of said bunch of healds from 
the remaining healds of said bunch to draw-in a 
warp thread therein, said rod being of a length 
whereby said bunch of healds only extend over the 
length of the selection device; and 

means for distributing a segregated heald with a warp 
thread therein along and across the width of said 
weaving frame. 

2. The combination as set forth in claim 1 wherein 
said distributing means includes means on one end of 
said key rod for directing a jet of air against a 
segregated heald thereat. 

3. The combination as set forth in claim 1 wherein 
said key rod is hollow and includes apertures at one end 
thereof directed axially of said key rod, and said dis 
tributing means includes means for directing air 
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through said key rod and through said apertures against 
a heald positioned adjacent said end for moving said 
heald across said weaving frame. 

4. The combination as set forth in claim 10 wherein 
said means for directing air includes a valve connected 
to an opposite end of said key rod and to a pressure 
supply system, and means for opening and closing said 
valve to discharge air into said key rod in sequence with 
the positioning of a heald at said one end. 

5. The combination as set forth in claim 4 wherein 
said means for directing air includes a flexible pressure 
line between said valve and said key rod and a revolva 
ble gasket between said pressure line and said key rod. 

6. The combination as set forth in claim 10 wherein 
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said apertures are disposed in angular relation to the 15 
axis of said key rod. 

7. The combination as set forth in claim 10 which 
further includes means for synchronizing the operation 
of said valve with rotation of said key rod. 

8. The combination as set forth in claim 1 wherein 
said key rod is fixedly mounted, said frame is movably 
mounted relative to said key rod, said means on said 
key rod is a projecting spiral shaped shoulder at one 
end thereof, and which further includes means biasing 
said frame and said bunch of healds against said 
shoulder. 

9. In combination with a weaving frame having a plu 
rality of healds slidably mounted therein for alignment 
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6 
with each other in a pressed together bunch; 
a rotatable key rod having means thereon for select 

ing and segregating the foremost heald of said 
bunch of healds from the remaining healds of said 
bunch to draw-ina warp thread therein; and 

means for distributing a segregated heald with a warp 
thread therein along the width of said weaving 
frame, said distributing means including means on 
one end of said key rod for directing a jet of air 
against a segregated heald thereat. 

10. In combination with a weaving frame having a 
plurality of healds slidably mounted therein for align 
ment with each other in a pressed together bunch; 
a rotatable key rod having means thereon for select 

ing and segregating the foremost heald of said 
bunch of healds from the remaining healds of said 
bunch to draw-in a warp thread therein, said key 
rod being hollow and including apertures at one 
end thereof directed axially of said key rod; and 

means for distributing a segregated heald with a warp 
thread therein along the width of said weaving 
frame, said distributing means including means for 
directing air through said key rod and through said 
apertures against a heald positioned adjacent said 
end for moving said heald across said weaving 
frame. 
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