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8 Claims. (CI. 139-124) 

This invention relates to methods of and means 
for Weaving fabrics and is concerned more par 
ticularly with looms of the shuttleless type. 

. In looms of the type referred to it has been the 
general practice hitherto to secure the Weft by 
means of one or more stitching threads but such 
practice has the disadvantage that in the event 
of the stitching threads being cut or broken the 
loose end of the weft may be pulled out with the 
result that With continued pulling the Whole 
Structure of the fabric Will eventually be broken 
up. It is the chief object of the present invention 
therefore to evolve a method and means whereby 
a fabric may be WOWen in a shuttleless loon. With 
a truly WOWen Selwedge edge at each side thereof. 
The method according to the invention may be 

said broadly to consist in laying a pick or shot in 
the fell of a fabric by passing the Weft from a 
semi-endless supply through an open shedding 
Warp to Such an extent as to form a loop at the 
side of said Warp opposite to the point of entry 
of the Weft, passing one or more yarns through 
the loop so formed, and thereafter drawing said 
weft through the warp in the reverse direction 
to lay a further pick or shot in the fell of the 
fabric and at the Same time to disperse said loop. 
After each complete Operation outlined above, 
the shed may be changed and as the normal beat 
up occurs the cycle may be repeated, the yarn 
or yarns being thereby incorporated into the warp 
as Weaving proceeds and a truly Woven. Sevedge 
edge provided. 
In accordance With yet a further aspect of the 

invention in a loom of the type referred to the 
weft is carried through the warp from a semi 
endless Supply by means of an arm or other suit 
able element movable back and forth in timed 
relation. With respect to the normal beat up reed. 
Preferably the arrangement is such that when 
the arm or the like is moved to its full extent in 
One direction it Will project beyond the warp at 
the opposite side of the latter from which it was 
introduced and Will thereby form a loop in the 
Weft, means being provided operable in timed 
relation. With said arm or the like, whereby one 
or more yarns may be introduced into said loop 
at Or Substantially at right angles to the plane 
in Which the Weft is made to conform to said 
OOp. 
In Order that the said invention may be clearly 

understood and readily carried into effect the . 
Same will be hereinafter more fully described 
With reference to the accompanying drawings 
which show one embodiment by way of example 
and in which: 
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Figure 1 shows diagrammatically the construc 

tion of the woven fabric produced on a loom ac 
cording to the invention. S. 

Figure 2 is a side elevational View of a loom 
... constructed in accordance With the invention and 
shows the general arrangement. 

Figure 3 is a plan View of the machine ShoWn 
in Figure 2 but with certain parts removed in 
Order to illustrate clearly the actual Weaving and 
beat up mechanism. 

Figure 4 is a side elevational View of a Weft 
operating arm and appendent mechanism. . 

Figure 5 is a plan WieW of the arrangement 
shown in Figure 4. 

Figure 6 is a WieW of a selWedge. carrier looking 
in the direction of the arrow A in Figure 5. 

Figure 7 is a Section. On the line 7-7 of Fig 
lure 5. - - - - 

Figures 8-3 are somewhat diagrammatic per 
spective VieWS illustrating the cycle of Operations 
at the Weaving point. 

It will be appreciated that although a multi 
space loom including four Weaving unitS is illus 
trated and Will be hereinafter more fully der 
scribed the invention is nevertheless applicable. 
to single-space looms or to looms incorporating 
any other Suitable number of units. 

Referring to the dra WingS denotes the main 
frame of the machine in Which a main drive Shaft 

is rotatably journalled, the drive to said shaft 
being transmitted in any suitable manner Such as 
by a belt or gearing from any Suitable prime 

Driven from the shaft through the 
medium of gearing indicated at 2, 3 and 4 is a 
shaft 5 Which is also rotatably journalled in the 
frame O and carries at Spaced points therealong 
a number of double-edged cams 6, according to 
the Weave required, of which only one is illus 
trated in Figure 2, each set being adapted to co 
operate With a roller carried by a bar 8. Each 
bar 8, Of Which there night be four in number, 
one for each set of healds, is pivoted at one end 
about a common rod 9 and is adapted to co 
operate at the other end. With an arcuate guide 
2. Connected to each bar 8 is a link 2 which 
is in turn adjustably connected to pivoted arm 
22 to which the upper end of the normal heald . 
Strap 23 is Connected. In the embodiment ill 
lustrated the four healds are connected in pairs 
at their lower ends and are anchored by means 
of the Springs indicated at 24 which are them 
Selves Securely anchored in any convenient man 
ner. The arrangement above described, which is 
substantially well-know in itself, is adapted to 
be operated in the following manner. Upon ro 
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tation of the shaft fi and hence of the shaft 5 
the cams Will impart a rocking motion to the 
bars fly Which motion Willi in turn be converted 
by means of the links 2 and SpringS 24 into a 
Wertical reciprocatory motion of the healds such 
as Will produce the necessary changing of the 
respective Warp Sheds. It may be pointed out 
here that each Set of Warp threads is led from a 
Suitable Source of Supply (not shown) around 
guide rollerS 25 and 26 to the appropriate WeaW 
ing polnt. The shed changing mechanism is, as 
indicated above, well known, and is standard 
plactice in the art. AS is apparent from the 
drawing the arms 22 are adjustably mounted So. 
that the tension on the healds may be adjusted. 
In the arrangement illustrated the arms 22 are 
mounted on a common shaft 27 which may be 
Seated in any one of a plurality of Slots in Svitable 
Supporting bracketS mounted on the nachine 
frame, one of Said brackets being indicated at 
28. 
Also mounted on the shaft i5. is a pair of box 

tappetS 29 each of which is found with a cam 
track or groove in which a roller 30 carried by a 
bar 3 is adapted to engage. Each par 3 winich 
is pivoted at 32 is adapted to Support, a counter 
weight 3i (d. at or adjacent, itS rear or outer end. 
At its inner end, i. e. that end remote from the 
counterweight each bar Supports a CrOSS Stay 
3b, such stay being connected between the two 
bars 3 and formed with four arms or prongs to 
each of which a rod 33 is connected each rod 
being adapted to actuate a Selvedge carrier one 
of which is provided in respect. of each Weaving 
unit or head and which will be hereinatfer more 
fully described. The croSS. stay 3 lb which, as 
above indicated, is connected between two bars 
3 f is conveniently located centrally within the 
frame work of the loom. 
Mounted on the driving. Shaft. is a bevel 

Wheel 34 which is adapted to. mesh. With a bevel 
wheel 35. (Figs. 2 and 3) carried by a shaft 36, 
and thereby, on rotation of the shaft i , to 
transmit a drive to said shaft 36 which latter is 
rotatably journalled in bracketS 31 mounted on 
the frame O. The shaft, 36 carries at itS Outer 
end a positive can or eccentric 39 having a can 
track or groove in which a follower 43A mounted 
on a rack bar 40 is adapted to engage. The 
rack bar 40 extends across the width of the ma 
chine and is supported in the main frame in Such 
a.manner as to be capable of axial reciprocatory 
movement upon rotation of the shaft. 36. and 
of the cam or eccentric carried thereby. The 
rack bar 40 is adapted to effect operation of the 
four weft inserting mechanisms which are 
present in the machine. As will be apparent from 
Fig. 3 the rack bar 40 is adapted to co-operate 
with four pinions 42 each of which is adapted, 
on reciprocation of the bar 48, to impart an 
oscillatory movement of the weft inserting 
mechanism associated therewith. Each pinion 
42 is keyed or otherwise rigidly. Secured to a Stub 
shaft 43 (Fig. 7), which is rotatably supported in 
a bracket 44 mounted on the main frame of the 
machine. Keyed or otherwise rigidly mounted 
on the upper end of the shaft 43, and above the 
bracket 44 is a block 45 to which an arm 46 is 
rigidly connected as by means of bolts 47 (Fig. 5). 
Mounted on the outer end of the arm 46 is an 
arm 48 which is of arcuate form and is here 
inafter termed the weft arm. As can be clearly 
seen from Fig. 4 the weft arm 48 preferably con 
prises a pair of arcuate plates which are main 
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4. 
rality of rivets or the like 49. Associated withi 
the arm 48 is a pair of freely rotatable roilers 5 
and 5 around which the Weft, indicated at 52, 
is adapted to pass, the weft being led from a 
Source of Supply 53 (Fig. 1) through an eyeiet 34 
On the arm 46, around the tension roller 5), 
through an eyelet 55 of a resilient compensating 
device. 56, around the roller 5 and thence 
through the Weit airin 48 to the Outer end of the 
latter whence it is paSSed into the Warp. Tension 
is applied to the yarn as it paSSes around the 
roller 50 by means of a butterfly Spring (not 
shown) which serves to press said yarn against 
the roller. 

It will be appreciated that on reciprocation of 
the rack bar 40 a reciprocatory or oscillatory 
motion will be imparted to the arm 48 and hence 
to the weft arm 48. The extent of the motion 
imparted to the weft arm is Sufficient to cause 
the latter to be moved from a position wherein it 
is entirely clear of the warp to a position. Wherein 
it will be projected through the warp to Such an 
extent. that the outer end thereof will project. 
beyond the opposite edge of the latter whereafter 
it is returned to its initial position, the arrange 
ment being such that on each paSSage of the 
weft arm in each direction through the Warp a 
pick or shot will be laid in the fell of the fabric, 
it being understood of course, that the actuation 
of the weft arm 43 is effected in timed relation 
with the changing of the warp shed effected by 
the heald and the operation of the beat up reed 
or comb. 
Each beat up reed or comb which is indicated 

at 5 is carried by an arm 58, said arms being 
rigidly mounted on a common shaft 59 journalled 
at the lower part of the machine frame. An 
oscillatory motion is imparted to the shaft 59 to 
effect operation of the beat up reeds by means of 
cranks 66 which are associated with the driving 
shaft and are connected by means of connect 
ing rods 6f to arms 62 also rigidly mounted on 
said shaft 59 the arrangement being such that 
on rotation of the shaft an oscillatory motion 
will be imparted to the arms 62 which will be 
transmitted to the shaft 59 and thence to the 
arms, 58. By virtue of the fact that the beat up 
arms and the weft arms are driven from the main 
driving shaft the timed relationship of their 
operation is readily maintained. 
Mounted on one of the arms 62 is a bracket 63 

carrying a pin 64 which is adapted to engage in 
a slot 65 formed in a pivoted arm 66. The arm 66 
is adapted to function in the manner of a paw 
and to co-operate With a ratchet wheel 67 the 
al-rangement being Such that on oscillatory in ove 
ment of the arm 62 the step by step rotational 
movement will be imparted to the ratchet wheel 
67. The ratchet wheel is geared, by means of 
suitable gear wheels indicated at 68, 69 and it), to 
a shaft carrying four take-up rollers it each 
of which is preferably formed with a roughened 
or frictional surface and is adapted to draw off 
the finished fabric from the appropriate weaving 
unit. The fabric from each unit is drawn from 
the weaving point over a Supporting Surface 2 
and round the appropriate roiler - whence it is 
led around a further roller 73 to a storage roll 74. 
The rollers 73, which are preferably weighted are 
each carried by an arm 75 pivotally mounted on 
the machine frame, said rollers 3 each being 
adapted to bear on the surface of the fabric as it 
passes around the roller it in order to ensure 

tained in spaced relationship by means of a plu- 7s Sufficient frictional engagement of the fabric 
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with said latter roller and hence to ensure that 
requisite movement will be imparted to the fabric. 
Preferably the rollers 4 are driven, by means of 
a suitable belt drive Aa, and gearing 4b, from 
the ratchet Wheel 67 in order that the fabric may 
be wound thereon. 
In order to assist the passage of each length of 

fabric from the Weaving point and to maintain 
the desired elevation to clear the path of rollers 
50 and 5 on the weft arm the said fabric is 
caused to pass around fixed rod-like members : 
mounted in brackets 78 on the main frame 0. 

In order to provide for the woven selvedge edge 
of each length of fabric four sevedge carriers 
hereinbefore referred to are provided. The car 
riers are designated generally by 79 in FigS. 2 and 
3 but one is more clearly illustrated in Figs. 
5 and 6. Each carrier comprises a frame 80 
which is supported in brackets 8 carried by the 
machine frame ). Slidably mounted in the 
frame 8 is a rack bar 82 to which vertical re 
ciprocatory motion is imparted by means of the 
rod 33 referred to above. The rack bar 82 is 
adapted to ninesh with pinions 83 and 84, each of 
said pinions being in turn adapted to co-operate 
with a rack 85 on a carrier 86. The frame 80 is, 
as can be clearly seen from Fig. 6 formed With 
a slot 8 through which the weft arm 48 is adapt 
ed to pass on being fully projected through the 
warp. The arrangement is such that when the 
weft arm 8 is in its fully projected position a 
loop will be present in the weft through which 
the selvedge thread carried by the carrier 85 may 
be projected. The frame 80 is also adapted to 
carry two axially aligned rods 88 and 89 dis 
posed one on either side of the slot 8 and the 
arrangement is such that when the Weft arm is 
in its fully projected position the rack 82 will 
be operated to impart a rotary motion to the 
pinions 83 and 86 thereby causing the bobbin 
carrier to be moved fron the rod 38 through the 
loop in the weft and on to the rod 89. It will be 
appreciated that upon reverse movement of the 
racks 82 the bobbin carrier 88 Will be returned to 
its initial position on the rod 88. In Order to 
allow for ready replacement of the bobbin carry 
ing the selvedge thread the rod 89 is preferably 
removably retained in place within the frame 89 
by means of a spring catch 9 co-operating with 
an annular groove in the head of said rod. As 
Sociated with the carrier 85 is a Selwedge thread 
guide comprising an arcuate portion 9 having 
a pair of guide eyelets 92 and 93 therein, the 

6 
86 is in its lowermost position on the rod 88 car 
ried by the frame 80. At this stage also the beat. 
up comb 57 is fully in the warp shed which is. 
closed and the last pick or shot of the Weft is 
fully beaten up. Upon continued drive of the 
shaft and resultant movement of the rack bar 
40 under the action of the can or eccentric on 
the shaft 36 the arm 45 and hence the weft arm 
48 will have a clockwise movement imparted 
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thread being led from the bobbin through the eye 
let 94 and thence through the eyelet 92 and round 
a resilient tensioning roller 95 having a Serrated 
surface to the eyelet 93, whence it is paSSed 
though the loop in the Weft. 
In Order to allow of adjustment of Or atten 

tion to the machine parts and/or of the Warp 
and weft threads prior to setting said machine in 
notion the drive shaft is preferably provided 
with a hand wheel 96 so that the parts may be. 
moved to any degree suitable to requirements 
without the risk of damage to the machine or to 
the operator which would otherwise exist if the 
machine were in full Operation. 

he actual operation of the machine Will be 
made clear by reference to Figs. 8-13, which illus 
trate one complete cycle of operations of the 
various parts at the weaving point. 

In the initial stage illustrated in Fig. 8 it will 
be seen that the Weft arm 3 is in a position 
wherein it is clear of the warp while the carrier 
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the rod 89. 

thereto by virtue of which said weft arm 48 will 
be projected through the Warp, the shed having 
been opened, thereby laying a pick Or shot in 
the fell of the fabric as indicated in Fig. 9. ..In 
the position shown in Fig. 9 the beat up comb 57. 
is being retracted from the beat up position by 
virtue of the motion inparted to the shaft 59 by 
Way of the cranks 69, rods 6 and arms 62 above. 
described, while the carrier 86 is still in its low 
ermost position. With the weft arm 43 in the 
fully projected position wherein it projects 
through the slot 8 in the Selvedge carrier frame. 
80 it will be apparent that a loop of weft thread, 
which is indicated by L. Will be present at that 
side of the warp adjacent said carrier (L. is at all 
times kept taut by the action of the compensator 
56). The profile of the cam or eccentric on the 
shaft 36 is such that the weft arm 58 will be. 
caused to dwell in its fully projected position and 
during the period of dwell the rack bar 8) of the 

30 Selvedge carrier is moved down Wardly by virtue 
of the action of the cam. 29, arm 3 and rod 33 
into the position shown in Fig. 10, thereby caus 
ing the carrier 86 to be moved upwardly on to 

By virtue of the movement of the 
carrier the selvedge thread is passed through the 
loop L formed by the weft thread. Following 
the passage of the Selwedge carrier 86 the Weft 
arm A3 is retracted into its initial position as 
shown in Fig. 11, thereby causing a second pick 
or shot to be laid in the fell of the fabric and at 
the same time dispersing the loop T. Simulta 
neously with the retractive movement of the arm 
48 the beat up comb 5 is again moved to beat up 
the last two picks or shots of the weft, the warp 
shed again being closed. In the next stage, in 
dicated in Fig. 12, the Weft arm 48 is again pro 
jected through the Warp, the shed being again 
open, to lay a further pick or shot in the fell of 
the fabric, the beat up comb 57 being again re 
tracted while the selvedge carrier 86 is still main 
tained in its uppermost position. With the arm 
48 in its fully projected position a loop of weft 
thread corresponding to the loop L. Will again be 
formed and during the period of dwell of said 
weft arm the carrier 86 is again transferred 
through such loop and on to the lower rod 88, 
as shown in Fig. 13, whereafter said weft arm is 
again retracted to disperse the loop and to lay 
a further pick or shot in the fell of the fabric 
which is thereupon beaten up by the comb 57, the 
parts thus assuming the relative positions shown 
in Fig. 8, whereupon the cycle will be repeated 
So long as a drive is imparted to the shaft . 
The make-up of the fabric and the effect of the 
operation of the selvedge carrier will be apparent 
On reference to Fig. 1. 

It will be appreciated from the foregoing that 
as weaving proceeds the thread carried by the 
Selvedge carrier Will become the Selvedge thread 
of the warp and that the fabric produced will 
therefore have a true WOwen Sevedge edge. As 
the Warp passes through the loom. So also will the 
yarn from the Selvedge carrier and Since a com 
paratively large amount of yardage or yarn may 
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easily be contained in a small cop or bobbin a 
proportionate yardage of Woven material can be. 
produced before the cop or bobbin needs replace 
ment. 
By virtue of the invention it is possible to effect 

the laying of each or each series of double picks 
or shots right into the fell of the fabric and to 
accomplish this without the aid of Supplementary 
levers or other complicated devices. Furthermore, 
it is possible to weave a fabric with a warp shed 
very much reduced in physical size thereby re 
ducing the strain on the warp threads and elimi 
nating to a large degree the breakage of such 
threads during weaving. Again, during each 
cycle of operations the Weft yarn is drawn from 
the source of Supply in two. Substantially even 
pulls or lengths corresponding to the entry and 
withdrawal of the Weft arm or arms into and 
from the warp or warps whereby a more continu 
ous and gentler handling and take-off of the Weft 
yarn is permitted than has been the case with 
similar machines hitherto. 

Finally, by virtue of the invention it is poSSible 
to Weave a fabric of two or more ply in Such a 
way as to lay the wefts in the fells of each ply 
simultaneously thereby in the case, for example, 
of two ply webbing, providing a hundred per cent 
increase in output over the conventional method 
of weaving apart from other advantages. Such aS 
have been enumerated above. 
I claim: 
1. In a loom having a Warp shed changing 

mechanism, a beat up mechanism and a Weft in 
serting arm operative from One side of the Warp 
to insert a weft thread into Successively formed 
warp sheds in the form of double picks, Said warp 
shed changing mechanism, beat up mechanism 
and weft inserting arm being operated in timed 
relationship; means for operating Said arm and 
for inserting a selvedge thread through the 
double picks at that side of the warp opposite that 
at which said arm is operative comprising a main 
drive shaft, a cam driven from Said main drive 
shaft, a rack bar to which a reciprocatory notion 
is imparted on Operation of said caim, a pinion 
associated with said Weft inserting arm and co 
operating with Said, rack bar so that on recipro 
cation of the latter, an Oscillatory motion Will be 
imparted to said arm to project the same back 
and forth through the Warp, a stationary frame 
disposed at that side of the Warp opposite to that 
at which the weft inserting arm operates and 
having a Slot through which Said arm is adapted 
to pass on projection through the Warp, tWo rods 
Supported on Said frame in axial alignment and 
One at either side of Said slot, a carrier element. 
slidably Supported on either of Said rods and 
adapted to carry a supply of Selvedge thread, rack 
teeth on Said Carrier, a pair of pinions rotatably 
Supported on said frame and disposed one adja 
cent each rod. So that each pinion Will mesh. With 
the teeth on the carrier element when the lat 
ter is supported on the adjacent rod, a rack bar 
slidably Supported with respect to said frame and 
adapted to mesh. With said pinions and means 
driven from the main drive shaft, and adapted to 
effect reciprocation of said bar in timed rela 
tion. With the weft inserting arm so that on move 
ment of Said bar in one direction or the gther the 
pinions will be driven to effect movement of the 
carrier element from one rod to the other and 
thereby to cause the selvedge thread to be passed 
through the bight of each double pick. 
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2. A loom as claimed in claim.1 in which means, 
are associated with the weft inserting arm for 
tensioning the Weft thread. 

3. A loom as claimed in claim 1 in which means 
are associated with the carrier element for ten 
Sioning the Selvedge thread. 

4. A loom as claimed in claim 1 in Which means 
are associated with the Weft inserting arm for 
tensioning the weft thread while means are also. 
associated with the carrier elemnt for tensioning 
the selvedge edge. 

5. In a loom of the type in which the weft 
thread is inserted into successively formed Warp 
sheds in the form of double picks by a Weft in 
serting arm operable from one side of the warp, 
the combination of means for inserting a selvedge 
thread through the bight of the double picks com 
prising a stationary frame disposed at the op 
posite side of the warp to that at Which the Weft 
inserting arm operates Said frame including a 
cut-away portion through Which Said arm is 
adapted to pass on projection through the warp, 
two rods supported on said frame in axial align 
ment and on opposite sides of the cut-away por 
tion, a carrier element slidably Supported on One 
or other of Said rods and adapted to carry a Supply 
of selvedge thread, rack teeth on said carrier, 
a pair of pinions rotatably supported on said 
frame and disposed one adjacent each rod so that 
each pinion will mesh with the teeth on the car 
rier element when the latter is supported on the 
adjacent rod, a rack ball slidably Supported with 
respect to said frame and adapted to mesh with 
Said pinions and means adapted to effect re 
ciprocation of Said bar in timed relation to the 
weft inserting arm so that on movement of said 
bar in One direction or the other tile pinions will 
be driven to effect movement of the carrier ele 
ment from one rod to the other and thereby to 
cause the selvedge thread to be passed through 
the bight of each double pick. 

6. A loom aS claimed in claim 5 in which the 
means for Operating the rack bar in timed rela 
tion with the Weft inserting airin comprise a 
inain drive shaft from Which a dilrive is imparted 
to Said arim, a can to which a drive is also in 
parted from Said Shaft, an arm to which an oscil 
latory motion is imparted on actuation of the 
cain, and means Whereby the rack bar is oper 
atively coupled to Said arm to be reciprocated 
thereby. 

7. In a loom comprising a warp shed changing 
mechanism, a weft thread inserting arm opera 
tive from one Side of the warp to insert a weft 
thread in the form of double picks, means at the 
other side of the warp for introducing a selvedge 
thread through the double picks to lock the same 
and a beat up mechanism, the provision of a 
drive mechanism comprising a main drive shaft, 
a cam driven from Said shaft, means actuated 
by Said cam and adapted to operate the shed 
changing mechanism, a second cam also driven 
from Said Shaft, means actuated by said second 
can and adapted to impart an oscillatory motion 
to the Weft thread inserting arm to move the 
same back and forth through the warp, a third 
can driven from said shaft, means actuated by 
Said third cam to effect operation of the selvedge 
thread insertion means, and at least one crank 
operatively connected to said shaft and adapted 
to impart an oscillatory motion to the beat up 
mechanism, the arrangement being such that 
said shed changing mechanism, weft thread in 

75 serting arm, selvedge thread insertion means and 



the beat up mechanism Will be actuated in timed 
relation. 

8. Aloom as claimed in claim 7 in which a take 
up roller is provided together with means where 
by a step by step rotational movement may be 
imparted thereto in timed relation with the beat 
up mechanism, said roller being adapted to effect 
positive Withdrawal of the woven fabric from 
the loom. 
ARTHUR STANLEY COLQUHOUN HART. 
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