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ABSTRACT OF THE DISCLOSURE 
The disclosure of the invention comprises a rotary 

knotting head for use in a wire tying machine consisting 
of a cylindrical body having external rotary bearing sur 
faces, an axially disposed wire receiving bore, a radial 
entering slot to said bore and an end face having formed 
thereon a segmental extension providing along one edge 
thereof a transverse wire wrap surface extending across 
said face spaced from said bore at one side of said slot, 
in which there is provided an inwardly projecting plug of 
a hard wear-resistant material mounted within said body 
displacing a portion of said wire wrap surface adjacent 
said bore, and having a wire contact bending surface of 
an area adjacent said end face and extending from a loca— 
tion substantially opposite the rotational axis of the knot 
ting head in the wire wrap lead direction. The plug is 
adjustable in a plug receiving aperture to locate said wire 
contact bending surface a predetermined distance from 
the knotting head axis in accordance with the gage of the 
wire by means of a backing screw threaded into said aper 
ture. The plug is formed with a wire end engaging surface 
and an abutment which engages with a partially blocked 
end or shoulder of the aperture. 

The present ‘invention relates to an improved knotting 
head for use in a wire tying machine, and is herein dis 
closed as embodied in a Wire machine adapted for tying 
in the ends of coiled bed springs. 
The rotatable knotting head which forms more spe 

ci?cally the subject matter of the invention comprises gen 
erally a cylindrical element externally supported for ro 
tary movement and formed with gear teeth by which it is 
driven. An axial bore extending the length of the knotting 
head and connected by a radial slot with the periphery 
thereof is adapted to receive a segment of the preceding 
convolution of the wire about which the end is to be tied. 
One end face of the knotting head is formed with a seg 
mental extension having an edge shaped to provide a 
planar wire wrap surface which extends across said face 
at one side of and spaced from the central bore. The wire 
end, held in an offset position with relation to the wire 
segment passing through the central bore is bent trans 
versely against said end face to be engaged and tightly 
'wound about the held wire segment by said wrap surface 
as the knotting head is turned on its axis. 

In order to obtain a tight wrap of the wire end and a 
?rm bond with the wire portion to which it is attached 
the knotting head must be manufactured to tolerances so 
close as to require the ‘use of different knotter heads for 
different wire gages. The knotting head further is sub 
ject to. heavy wear necessitating frequent replacement in 
order to maintain a satisafctory level of performance of 
the machine. a 

It is a principal object of the invention to provide an 
improved knotting head having provision for adjustment 
in accordance with the wire gage of the coiled springs be 
ing tied. ‘ 
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It is a further object of the invention to provide means 

for adjusting said knotting head to compensate for wear 
on critical work engaging surfaces of the knotting head 
and thereby to substantially prolong the working life of 
this expensive working tool. . 

With these and other objects in view as may hereinafter 
appear the several features of the invention will be readily 
apparent to one skilled in the art from the following de 
scription taken in connection with the accompanying draw 
ings, in which: 
FIG. 1 is an exploded view in perspective of the knot 

ting head illustrating my novel hard surface wire end 
bending element and the adjustable backing screw there 
for in a withdrawn position; 

FIG. 2 is an end view of the knotting head shown in 
FIG. 1 with a portion of the segmental extension for 
bending the wire end broken away in section to illus 
trate the hard surface wire bending element and adjust 
able backing screw therefor in operative position; 
FIG. 3 is a sectional plan view taken on a line 3—3 of 

FIG. 2; 
FIG. 4 is a fragmentary view partly in section illus 

trating the knotting head and associated portions of the 
machine including the knotting head bearing support, and 
the end plate and clamps by which the wire coil is held 
for the knotting of the wire end about a segment of the 
previous convolution of the wire; and 

FIGS. 5, 6 and 7 are somewhat fragmentary views of 
the knotting head illustrated in FIG. 4 looking from the 
right illustrating successive positions of the knotting head 
taken while forming a ?rst Wrap of the wire end about 
the wire segment supported centrally of the knotting head. 

Inasmuch as knotting heads of the general con?gura 
tion shown and wire machines in which such knotting 
heads are mounted for tying in the ends of spirally coiled 
bed springs are well known in the art as shown for ex 
ample, in the United States Patent to Piliero, No. 
3,043,347, for Spiral Compression Spring and Method 
and Machine for Making Same, and is readily available 
for reference, only so much of said said machine will be 
shown as believed necessary to show the connection of 
the present invention therewith. ‘ 

Elements of the machine illustrated particularly in 
FIGS. 2 and 4 of the drawing include the knotting head 
10 externally supported in a bearing support 12, a sup 
porting head 14, and holding and clamping devices such 
as that designated at 16 for securing a coiled spring 18 
to the supporting head 14. It will be noted that the hear 
ing support 12 has formed therein a vertically extending 
slot 19 which for the position of the knotting head assem 
bly shown in FIG. 2 is in alignment with a slot formed in 
the supported knotting head 10 hereinafter more fully 
described. , 

For the performance of the knot-tying operation the 
large end convolution 20 of the coil 18 is suitably mounted 
by means of the clamps 16 referred to the supporting head 
14 so that the wire end designated at 22 extends some 
what beyond the segment of wire or about which the wire 
end is to be wrapped. 
The knotting head 10 is generally cylindrical in shape 

having fonmed thereon an external gear 23 adjacent 
peripheral bearing surfaces 24, an ‘axial 1bore 26 extending 
the length of the knotting head 10, and a radial slot 28 
extending radially inwardly from the periphery of the 
knotting head. The bore 26 is comically enlarged as at 
30 to receive a bending element 32 which operates in a 
well-known manner to produce an o?fset in a portion of 
the coiled wire in advance of and adjacent the knot. 
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The opposite end face 34 of the knotting head 10 is 
formed with a segmental extension 36 having one edge 
thereof shaped to provide a transverse wire wrap surface 
38 which extends across said end face at one side of 
and spaced from the axial bore 26. The transverse wire 
wrap surface 38 is spaced from the axial bore 26 by an 
amount which will cause the surface 38 to engage with 
and tightly wrap the wire end 22 around the centrally 
held segment of the previous wire convolution to form a 
desired knot. , 

In my improved knotting head illustrated in the draw 
ing, a small adjustable plug 40, formed of a very hard, 

. wear-resistant material which may, for example, be tung 
sten carbide, is mounted in the knotting head body to pro 
ject slightly above the transverse wire wrap surface 38 
at a point slightly offset from the rotational axis of the 
knotting head. The expose-d end of the plug provides 
an area of hardened wire wrap surface at the point of 
hardest usage and greatest wear extending from a point 
opposite the rotational axis of the knotting head in the 
wire wrap lead direction, to bend and to press the bent 
wire 22 ?rmly against the centrally supported wire seg 
ment. I have found that a very large portion of the wear 
which takes place in the knotting head is absorbed by 
my newly added plug 40 placed in the position described 
and shown with the result that the useful life of this im 
portant and expensive tool is greatly extended. In the il 
lustrated construction the plug 40 is mounted in a drill 
42 which extendsinwardly through the segmental ex 
tension 36 of the knotting head 'body in the same trans 
verse plane with the end face 34 along a line passing to 
one side of the rotational axis of the knotting head. The 
drill 42 is threaded to receive a longitudinally adjust 
able backing screw 44. It will be noted that the drill 42 
is located in the segmental extension 36 of the knotting 
head 10, is perpendicular to the transverse wire wrap 
surface 38, and terminates at the point at which one half 
of the bored hole emerges through the transverse wire 
wrap surface 38. The inner end of the plug 40 is formed 
with a semicircular extension 46 which projects above the 
wire wrap surface 38 by an amount controlled by the ad 
justment of the screw 44. The ?at'side of the extension 
46 engages againstthe end face 34 to prevent rotational 
movement of the plug 40. For a position of extreme out 
ward adjustment of the plug 40 the shoulder formed at 
the base of the semicircular extension 46 will engage 
the partially blocked end of the drill 42 thus locking the 
plug in. 
The apparatus shown is arranged to operate in the 

following manner. The wire coil is mounted on the end 
plate 14 substantially in the manner shown by clamps 
16 such as that shown in FIG. 4 with the free end of the 
Wire projecting beyond the point at which the knot is to 
be tied. The knotting gear assembly including the bearing 
support 12 and knotting head 10 is then moved upwardly 
with relation to the end plate 14 causing a segment of the 
previous convolution of wire to enter the aligned slots 
19 and 28 formed respectively in the bearing support 12 
and in the knotting head 10, and the wire end 22 to en 
gage with a shallow notch 48 formed in the bearing sup 
port 12 within which the knotting head 10 is rotatably 
supported, causing the wire end 48 to bend sharply up 
wardly a‘nd to engage ‘against the end face 34 of the 
knotting head 10 in the path of movement of the trans 
verse wire wrap surface 38 and in position to be wrapped 
about the segment of the preceding convolution of wire 
held in the axial bore 26 as shown in FIG. 4. This posi 
tion of the parts preparatory to the start of the wire 
wrap operation is that shown also in FIG. 5. During 
subsequent rotation of the knotting head 10 the wire end 
22 is engaged by the transverse wire wrap surface 38 and 
rotating with the knotting head in a counterclockwise 
direction to engage with and wrap the wire around the 
centrally supported segment of the wire coil as illustrated 
by the successive views 6 and 7. 
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4 
During this operation the exposed wire bending end 

surface of the plug 40 engages a portion of the wire end 
22 immediately in advance of the wrapped portion en 
gaging with and extending tangentially away from the 
wire segment about which the wire end is wrapped. The 
distance of the wire engaging surface of the plug 40 away 
from the rotational axis of the knotting head is gage-d 
with relation to the wire size to cause the wire end to be 
wrapped tightly about the supported wire segment. 

Since most of the wear which takes place in the knotting 
head is concentrated in the area of the wire wrap sur 
face displaced by the wire bending surface of the plug 
40, any such wear which may appear is readily compen 
sated for by adjustment of the backing screw 44. This ad 
justment coupled with the fact that the plug is prefer 
ably composed of a very hard wear resistant material 
such as tungsten carbide and is in any event readily re 
placeable has the effect of greatly increasing the life of 
the knotting head. A further advantage of my improved 
knotting head consists in the ‘fact that it may be readily 
adjusted for use with wire of all different gages. To ef 
fect this adjustment the backing screw 44 is adjusted to 
position the wire bending surface of the plug 40 with 
relation to the gage of the wire segment and bent wire 
end to cause the wire to be turned tightly around the 
axially held segment of the previous coil. 
The invention having been described what is claimed 

‘is: 
1. In a rotary knotting head for use in a wire tying 

machine comprising a cylindrical body having external 
rotary bearing surfaces, an axially disposed wire receiv 
ing bore, a radial entering slot to said bore and an end 
,face having formed thereon a segmental extension pro 
viding along one edge thereof a transverse wire wrap 
surface extending across said face spaced from said'bore 
at one side of said slot, the combination of an inwardly 
projecting plug of a hard, wear-resistant material mounted 
within said body displacing a portion of said wire wrap 
surface adjacent said 'bore, and having a wire contact 
‘bending surface of an area adjacent said end face and ex 
tending from a location substantially opposite the ro 
tational axis of the knotting head in the wire wrap lead 
direction. 

2. In a rotary knotting head [for use in a wiretying 
machine comprising a cylindrical body having external 
rotary bearing surfaces, an axially disposed wire receiving 
bore, a radial entering slot to said bore and an end ‘face 
having formed thereon a segmental extension providing 
along one edge thereof a transverse wire wrap surface 
extending across said :face spaced from said bore at one 
side of said slot, the combination of a plug formed of a 
hard, wear-resistant material adjustable along a path with 
in said cylindrical body to project through said trans 
verse wire wrap surface, and providing a wire contact 
bending surface displacing a portion of said Wire wrap 
surface of an area extending from a point substantially 
opposite the rotational axis of the knotting head in the 
wire wrap lead direction, and means for adjusting said 
plug in said path to [locate said wire contact bending sur 
face a predetermined distance from said knotting head 
axis in accordance with the gage of the wire. 

3. A knotting head according to claim 2 in which said 
path is a plug receiving aperture extending between the 
periphery of said knotting head and said transverse wire 
wrap surface, and said adjusting means is a backing screw 
threaded into said aperture. 

4. A rotary knotting head according to claim 1 having 
an inwardly extending plug supporting aperture opening 
into said portion of said wire wrap surface displaced by 
said plug and having the inner end portion ‘of said aper 
ture extending across the plane of said end face forming 
a partially blocked end of the aperture, a plug having a 
wire end engaging surface supporting portion extending 
through said opening, and having an abutment arranged 
for engagement with said partially lblocked end of the 
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aperture for limiting the advance of said plug, and an ad 
justable hacking element in said aperture for positioning 
said plug with relation to the rotational axis of the knotting 
head. 
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