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The present invention relates generally to a device
for looping and knotting a length of flexible binding ma-
terial around the goods to be tied, and more particularly
is directed to a device of the described character having
a passage, in the shape of the knot to be tied, through
which the binding material is conveyed by a gaseous
stream, and provided with means for metering the length
of the binding material conveyed through such passage,
for tightening the knot formed in the binding material
and for thereafter cutting the knotted binding material
to separate the latter from the supply thereof.

Heretofore, it has been proposed to provide a device
for knotting a length of binding material around the
goods to be tied that has a hollow tube looped in the
shape of the knot to be tied and formed with a slot ex-
tending therealong at the inside of the looped tube, with
the flexible binding material, such as, for example, twine,
cord, or synthetic binding thread, being conveyed through
the looped tube by a gaseous stream, for example, an
air stream. In the proposed arrangement, the looped
tube is connected withfeed and discharge pipes and is
split in an axial plane to form two halves which are
adapted to move towards and away from each other, in
order to receive the goods to be tied therebetween, and
which are interengageable to form an airtight seal. . The
slot running along the length of the looped tube is cover-
ed by a strip of elastic material, for example, rubber and
the like, which is secured, along one edge of the slot,
to the exterior surface of the tube so that, after the
flexible binding material has been conveyed, by an. air
stream, through the tube, the opposite ends of the length
of ﬂex1b1e binding material disposed in the tube can be
pulled to draw the looped flexible binding material tight
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into the desired knot, with the flexible binding material .

being withdrawn from the tube through the longitudinal
slot of the latter during the tightening of the knot. If
compressed air is used in-the above described arrange-
ment in order to convey the flexible binding material
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through the looped tube, substantial losses-of compressed :.-

air occur through the longitudinal slot, since-the strip
covering the latter must permit easy withdrawal of the
binding material during tightening of thé knot. On
the other hand, if the discharge end of the looped tube
is connected to a source of low pressure or vacuum in
order to induce the conveying flow of air through the
looped tube, the relatively low pressure within the tube
causes the sealing strips to seat tightly against the ex-
ternal surface of the tube for effectively sealing the slot,
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but, in that case, the pressure differential available for -

conveying the flexible binding material through the. tube
cannot exceed a theoretical maximum of one atmosphere,
whereas, any desired pressure differential may be applied
when using compressed air., The use of compressed air
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to produced the desired conveying airstream is further .-

desirable by reason of the fact that it is cheaper and
simpler to - compress air than to develop 'a substantial
vacuum,

It has also been proposed that compressed air oould
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be employed in a loop forming and knot tying device
of the above described character by substituting a slid-
ing cover for the resilient sealing strip thereof. How-
ever, such a sliding cover is relatively costly to produce
and uneconomical and, further, requires expert mainte-
nance to avoid frequent breakdown in the apparatus.

Accordingly, it is an object of the present invention
to provide an improved loop forming and knot tying
device of simple and rugged construction which operates
on the general principles indicated above, and which em-
ploys a positive pressure differential for the purpose of
causing the stream of air intended to convey the bind-
ing material along the passage in the shape of the knot
to be tied.

In accordance with an aspect of the present invention,
an improved loop forming and knot tying device in-
cludes a body having a passage extending therethrough
in the shape of the knot to be tied and terminating in
feed and discharge ports, such body being formed of
several sections which are separable along the passage
through which the binding material is to be conveyed
so that, after the binding material has been conveyod
through the passage, the sections of the body are adapted
to move apart in a manner permitting the flexible bind-
ing material to be pulled tight into a knot around the
goods to be tied.

The above arrangement which is characteristic of knot
typing devices embodying the invention eifects sealing
of the passage during the conveying of the flexible bind-
ing material through .the latter merely by the interen-
gagement of plane mating  surfaces on the separable
sections of the body, and thereby avoids the necessity
for any rubber gaskets or other sealing devices. . Fur-
ther, by reason of the fact that the several sections
making up the body are separable along the passage
through which the flexible binding material is to be con-
veyed, the various parts of such passage may be easily
produced in the mating faces or surfaces of the body sec-
tions by casting, milling or drilling operations, and the
necessary sealing engagement of the adjacent faces of
the separable sections can be easily ground flat.

The above, and other objects, features and advantages
of the invention, will be apparent in the following detailed
description of an illustrative embodiment thereof, which
is to be read in connection with the accompanying draw-
ings forming a part hereof, and wherein:

Fig. 1 is a diagrammatic perspective view of the con-
figuration of a passage formed in a knot tying device
embodying the present invention for guiding the flexible
binding material so that the latter may thereafter be
pulled tlght into a desired knot;

Fig. 2 is a side elevational view of a body. formed
of several separable sections, in accordance with the
present invention, and having an internal passage of the
conﬁguratlon shown in Fig. 1;

Fig. 3 is a front elevanonal view of the body of Flg 2;

Fig. 4 is an enlarged, ‘detail sectional view showing
a portion of the passage in the body of Figs. 2-and 3
defined between two of the separable sections thereof; -

Fig. 5 is a general schematic view of a knot tying de-
vice embodying the present invention and mcludmg a
body of the kind illustrated in Figs. 2 and 3; = .

Fig. 6 is a fragmentary front elevatwnal view of a
portion of the device shown in Fig. 5, and particularly
111ustratmg means for compressing the goods to be tied
prior to, the’ knottmg of the ﬂex1ble bmdmg material there-
around; and &

Fig. 7 is an enlarged detail sectional .view of a control
valve included in the device of Fig. 5.

Referring to' the drawings in detail, and. initially.to

“Fig. 1 thereof, it will be seen that, in a loop.forming and

knot tying device embodymg the present invention, the
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passage for guiding the flexible binding material into the
shape or form of the desired knot may include two loop
portions 1 and 2 lying in spaced apart parallel planes,
so ‘that the goods 6 to be tied may be extended through
the loops 1 and 2 in the direction of the axis extending
normal to the planes of the loop portions 1 and 2. The
loop portions 1 and 2 of the passage are connected, at
one end, by a straight portion 4 extending substantially at
right angles to the planes of the loop portions 1 and 2,
while the other end of the loop portion I connects to a
straight portion 5 extending parallel to the portion 4 and,
in turn, connecting to 2 straight portion 3 which lies in
the plane of the loop portion 2. Further, the passage for
guiding the flexible binding material includes a feed por-
tion 18 and a discharge portion 19 extending in generally
diametrically "opposed directions in a plane substantially
midway between the planes of the loop portions 1 and 2
and terminating, at their inner énds, in conmecting por-
tions 182 and 19a, respectively, which extend generally
parallel to the portion 4, that is, generally parallel to
the axis x, and connect to the other end of the loop por-
tion 2 and to the portion 3, respectively, so that the feed
portion 18 of the passage is enveloped, on three sides,
by the portions 5, 3 and 1%g of the passage. Thus, the
several described portions of the passage illustrated in
Fig. 1 definc an intertwining or self-tightening knot.

It is apparent that, if a length of flexible binding ma-
terial 21 is fed through the passage of Fig. 1, or otherwise
arranged in the shape of that passage, and the object
6 to be tied is arranged with its longitudinal axis x extend-
ing through the looped portions 1 and 2 and at right
angles to the parallel planes of the latter, and assuming
that the structure defining the passage of Fig. 1 permits
contraction of the flexible binding material about the ob-
ject 6, then the knot to be tied around the latter can be
tightened merely by pulling, in opposite directions, the
portions of the flexible binding material disposed within
the feed portion 18 and the discharge portion 19 of the
described passage.

Preferably, in accordance with the present invention,
the portions 4 and 5 of the described passage for con-
veying the flexible binding material are disposed in a
plane which is perpendicular to the planes of the loop
portions 1 and 2 and which extends through the longi-
tudinal axis x of the object 6 to be tied.

In order to provide a structure defining the passage
described with reference to Fig. 1 which permits the por-
tions of the flexible binding material conveyed there-
through and disposed in the looped portions 1 and 2 in the
other portions 3, 4 and 5 to be contracted about the ob-
ject 6 while insuring an adequate seal along the passage
so that compressed air supplied to the feed port 18 can
be employed for producing the conveying air stream
through the passage, the loop-forming and knot-tying de-
vice embodying the present invention preferably includes
a body A constructed and arranged in the manner illus-
trated in Figs. 2 and 3 of the drawing.

Referring in detail to Figs. 2 and 3, it will be seen
that the body A is in the form of a cylinder of relatively
small axial length, an includes six half-disc elements 7,
8,9,10, 11 and 12. Such half-disc elements are arranged
in'two groups or assemblies A’, made up of the elements
7, 8 and 9, and A", made up of the elements 19, 11 and
12, so that the body A is divided or separable at a dia-
metrical, axially extending plane 15 (Fig. 3) by move-
ment of the assemblies A’ and A" laterally away from
each other, while the assemblies A’ and A" are divided or
separable at radially extending :planes 14 (Fig. 2} by
movement of the two end half-disc elements 7 and 9 or 10
and 12 axially away from the central half-disc element 8§
or 11 in each of the assemblies. ~ L

The half-disc elemeénts in each of the assemblies A’ and
A" are held together for movement, as & ynit, relative to
the other of the assemblies by guide pins 16 which are
fixed in the central element 8 or i1 and extend axially
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through suitable openings in the related end elements 7
and 9 or 16 and 12. Further, in order to hold the half-
disc elements axially together in each of the assemblies
A’ and A", the opposite ends of the guide pins 16 are
screw threaded and receive nuts 16q, and helical com-
pression springs 17 are provided on the guide pins 16
between the nut 16a and the outer faces of the related
end elements 7 and 9 or 19 and 12, thereby to yieldably
urge the latter into facial contact with the opposite radial-
ly extending faces of the central element 8§ or 11.

The radial faces of the half-disc elements corresponding
to the radial planes of separation 14, and the edges of the
half-disc elements in the assemblies A’ and A’* which are
intended to come together at the axial plane of separation
15 are suitably ground to form tight seals at the planes 14
and at the plane 15 when the half-disc elements in each
of the assemblies A’ and A’ are firmly pressed together
in the axial direction, and when the assemblies A’ and A"’
are firmly pressed together in the lateral direction, that is,
in the direction normal to the longitudinal or axial plane
of separation 15.

As seen in Fig. 3, the inner or mating edges of the
half disc elements making up the assemblies A’ and A"
are formed with complementary semi-circular cutouts
which register when the assemblies are brought together
to define an opening 13 extending through the body A
and adapted to receive the object 6 to be tied. Fur-
ther, in the body A, the looped portion 2 ard the portion
3 of the passage for guiding or conveying the flexible
binding material are defined by suitably shaped grooves
formed in the radial faces of the half disc elements 7 and
10 which confront or contact the half-disc elements 8 and
11, respectively, while the looped portion 1 of the pas-
sage is defined by suitably shaped grooves formed in
th radial faces of the half-disc elements 9 and 12 con-
fronting or contacting the central elements 8 and 11,
respectively. It will also be noted that the portions 4
and 5 of the passage are defined by registering grooves
in the edges of the half-disc elements 8 and 11 which
are engageable with each other at the axial or longitudi-
nal plane 15, while the feed and discharge ports 18 and
19 for the passage are defined by generally radially ex-
tending bores in the half-disc elements 8 and 11, and the
portions 182 and 19a of the passage are defined by ax-
ially extending bores communicating with the bores de-
fining the ports 18 and 19 and opening at the radial face
of the central half-disc element 8 or 11 confronting the
element 7 or 10, respectively, to communicate with the
groove defining the looped portion 2 and with the groove
defining the portion 3, respectively. Thus, all of the por-
tions of the passage described with reference to Fig. 1

- are defined within the body A either by .grooves in the
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faces or edges of the half-disc elements making up such
body or by drilled bores in such elements. Further, it
will be apparent thatthe portions 1, 2, 3, 4 and 5 of
the desired passage are defined by igrooves at the planes
of separation 14 and. 15 of the body A so that, after
flexible binding material has been conveyed through the
passage, the parts of the flexible binding material dis-
posed within- the portions 1, 2, 3, 4 and 5 of the passage
can be contracted about the object 6 within the opening
13 of the body merely by moving out of the related
grooves and between the half-disc elements which con-
tact at the related planes of separation.

As seen in Fig. 4, each of the grooves defining the
portions I, 2 and 3 of the passage, there indicated by
the reference number 28, preferably has a rounded bot-
tom and outwardly flared side walls which, at ‘the face
of the related half-disc element, has rounded edges so
as to avoid interference with the sealing contact between
the end elements 7 and 10 or 9 and 12 with the central
clements 8 and 11. The outwardly flared side walls of

‘the grooves 26 facilitate' the movement. of the fexible

binding material 21 out of the groove and between the
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contacting surfaces of the half-disc elements when the
flexible binding material is contracted around the object
to be tied. The grooves in the edges of the central half-
disc elements 8 and 11 defining the portions 4 and 5 of
the passage may be of approximately semi-circular cross
section.

Referring now to Fig. 5 of the drawings, it will be
seen that, in a device embodying the present invention

and employing the previously described body A, the as-

semblies A’ and A" of the body are mounted on the free
ends of two arms 22a and 22b, respectively. The arms
22a and 22b are pivotally connected, as by the pivot pin
41, at their ends remote from the assemblies A’ and A",
and are provided with crossed handles 23z and 23b at
the opposite side of the pivoting axis so that, when the
handles 232 and 23b are pressed together, the assem-
blies A’ and A’ have their mating surfaces firmly sealed
against each other at the longitudinal or axial plane of
separation 15. A flexible conduit 24 connects the feed
port 18 of the passage within body A to a supply con-
tainer 25 having a ball, spool, reel or the like of the
flexible binding material 21 stored therein. A pipe 26
extends from the container 25 to a compressed air stor-
age tank 27 which is fed from a suitably driven compres-
sor 28. A shut-off valve 29 is interposed between the
feed port 18 and the tank 27 and, for example, as shown
in Fig. 5, the valve 29 may be conveniently interposed in
the outer end of the feed port 18. The valve 29 is in-
tended to control the supplying of compressed air to the
passage in body A through the flexible conduit 24 and is
controlled by means of a lever 30 which is pivotally
mounted on the handle 23a. A suitable actnating con-
nection 31, for example, a Bowden wire or cable 31, is
provided between the valve 29 and the control lever 30,
and a spring 32 is interposed between handle 23g and
lever 30 to yieldably urge the latter in the direction away
from the related handle. The valve 29 and its control
assembly are arranged so that the valve is moved to its
closed condition by the action of the spring 32 on control
lever 30, and is opened to permit the flow of compressed
air for conveying the binding material 21 to the passage
in body A only when the control lever 30 is rocked to-
ward the handle 23a by overcoming the force of the
spring 32.

As seen in Fig. 5, a spring 33 is mterposed between
the arms 224 and 225 -and yieldably urges the latter apart,
thereby to tend to separate the assemblies A’ and A" at
the plane of separation 15. Preferably, the resistance of
the spring 32 in opposition to rocking of the control le-
ver 30 toward the handle 234 is substantially greater than
the resistance of the spring 33 to rocking of the arms
22q and 22b towards each other, so that, when the con-
tol lever 30 is grasped along with the adjacent handle
23a and the handles 234 and 23b are manually pressed

towards each other, initially the spiing 32 prevents ac- -

tuation ‘of the valve 29 to its open condition until the as-
semblies A’ and A’ have been tightly sealed against each
other at the plane of separation 15. Following sealing
between the assemblies A’ and A’ at the plane 15, con-
tinued force applied to the control lever 30 will over-
come the spring 32 and the consequent rocking of the
lever 30 will open the valve 29.

When the valve 29 is opened, compressed. alr entermg
through the feed port 18 will travel along the passage in
body A.and be exhausted through the discharge port 19
thereby to convey the flexible binding material 21 from
the container 25 through the passage in the body A.

1t is apparent ‘that. the flexible binding material 21
.could be. conveyed through the _passage in- body Abyan

air. stream resultmg from' the ‘connection of a source of

.vacuum to the dlscharge port-19, rather than by the con-
niection of a source of compressed air to the feed port
asin the illustrated embodlment
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In order to limit the length of the binding material that
may be coniveyed through the passage in the body A dur-
ing each operating cycle of the device, the orifice or outer
end of a discharge port 19 of the passage may be simply
reduced t0 a diameter smaller than that of the flexible
binding material 21, so that such opening or orifice of
the discharge port is immediately closed by the flexible
binding material 21 as soon as the free or leading end of
the latter reaches the discharge end of the passage in
body A. When the opening or orifice of discharge port 19
is closed by the leading or free end of the flexible binding
material, the air flow through the passage in body A is
immediately interrupted by the equalization of the pres-
sures acting at the opposite ends of such passage. If it is

.desired 'to. provide different lengths of flexible binding

material within the passage of body A during each operat-
ing cycle, replaceable extension tubes, such as the tube
34, may be attached to the outer end of the discharge .
port 19 and provided with a restricted outer end 35 so

that the pressures within the passage of body A will only

be equalized when the free or leading end of the flexible

binding material reaches the restricted orifice 35 at the

outer end of the extension 34. It is apparent that other

means may be adopted for metering the length of the

flexible binding material 21 conveyed through the passage

in body ‘A during each operating cycle. Thus, the fiex-

ible binding material may be made to pass between two

parallel rollers which revolve in response to conveying of

the binding material and which are permitted to rotate

through a predetermined number of revolutions during

each operating cycle, or the metering of the length of

flexible binding material conveyed during each cycle may

be achieved simply by controlling the amount of air

permitted to flow through the passage of body A during

each cycle.

‘After a metered or controlled length of the ﬂex1b1e
binding material 21 has been conveyed through the pas-
sage in body A, thereby to take the form or shape of the .
passage illustrated in Fig. 1, it is necessary that such
length of the binding material be contracted about the
object to be tied which extends through. the opening 13 of
the body. Contraction of the length of binding matérial
within the passage of body A is effected by locking the
binding material within.the feed port 18 and the dis-
charge port 19 and then moving the assemblies A" and
A" away from each other by suitable relative rocking
of the arms 22a and 22b under the influence of the spring
33. In order to lock or clamp the flexible binding ma-
terial in the ports 18 and 19 of body A, rods or pins
39q and 396 (Fig. 5) are axially slideable in . bores
formed in the half-disc elements 8 and 11 which open,
substantially at right angles, into the ports 18 .and 13,
respectively. Each of the pins 394 and 396 has a piston
36 thereon which is ‘axially reciprocable within a related

cylinder 37 carried by the related one of the arms 22a

and 22h. Return springs 38 are mounted within the
cylinders 37 and act against- the -related pistons 36 to
urge the latter in the axial direction for withdrawing the
ends of the pins 39z and 395 from the ports 18 and 19.
In order to supply compressed air to the ends of the
cylinders 37 appearing at the right in Fig. 5, thereby to
urge the ends of pins 394 and 395 into'the ports 18 and
19, respectively, for clamping the flexible binding ma-
terial 21 in such ports, a flexible conduit 46 connects the
right hand ends of the cylinders 37, in parallel, and a
compressed air supply line 42 is connected to the right
hand end of the cylinder 37 associated with the pin 39b
so that, when compressed air is supplied through the line
42, the pins 39a and 39h will be moved . toward their
operative. or clamping positions.

The supplying of compressed air through the line 42
to the cylinders 37 is controlled in response to rocking of
the ‘arms 22a and 22b relative to each other. The line
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42 for supplying compressed air may, as shown in the
drawing, be defined by a duct extending along thé arm
22b and intersected by the pivot pini or bolt 41 which con-
nects the arms 22a and 22b, Further, the pivot pin 41
is fixed with respect to the arm 224 and is provided with
a diametrically extending bore 43 so that the pivot pin
or bolt 41 acts as a rotary cock or valve. The diametri-
cal bore 43 in pin 41 is arranged so that the bore 43
is out of alignment with the duct 42 when the assemblies
A’ and A” are in sealing engagement with each other
as shown in Fig. 5. The bore 43 is aligned with the
duct 42, thereby to permit the supplying of compressed
air through the duct 42 from the tank 27 by way of a
connecting pipe 26z when the arms 22z and 226 are
pivoted away from each other, to a predetermined extent,
by the action of the spring 33.

Thus, when the arms 224 and 22b are moved apart by
the return spring 33, the flexible binding material is
clamped within the passage of body A at the ports 18
and 19, so that the movement apart of the assemblies
A’ and A" causes tightening or contraction of the looped
binding material about the object 6 to be tied.

At the end of the tightening step, the arms 224 and 22b
are pivoted away from each other to an extent sufficient
to again interrupt the supplying of the compressed air to
the cylinders 37, and, by way of the bore 43 of pivet
pm 41, to place an additional duct 44 in the arm 22b
in communication with the source of compressed air. The
duct 44 is connected by a flexible pipe 44a to a cylinder
45 ‘having a piston 46a reciprocable therein. A cutting
blade 46 extends from the piston 464 and is slideable in
an additional bore in the half-disc element 11 which
opens into the feed port 18 at right angles to the latter.
Thus, when compressed air is supplied to cylinder 45 in
response to the completion of the tightening step by
spreading apart of the arms 224 and 225, the cutting
blade 46 moves into the feed port 18 and thereby cuts the
binding material to separate the length of the latter within
the body A from the remainder of thé binding material.
A return spring 465 is provided within cylinder 45 and
acts against piston 46a to move the latter in the direction
withdrawing cutting blade 46 from feed port 18 when
the supply of compressed air to cylinder 45 i again
interrupted.

In order to achieve substantially leak proof tying of
an object 6, such as, for example, 2 bag, tubular container
or sausage casing or the like, within the axial opening
13 of body A, it is necessary that the object to be. tied
be 1mt1a11y folded or compressed before tightening of
the knot in the flexible binding material. Such folding
or compression of the object 6 to be tied can be effected
by a conventional pleating device which is preferably
provided or combined with the illustrated loop- forming
and knot-tymg device.

As seen in Fig. 6, such a compressing or pleating device
may include two double-pronged forks 47 and 48, respec-
tlvely, mounted on the arms 224 and 226 with the result-
ing Vv-shaped cutouts facing towards each other and
aligned across the plane of separation 15 of the body A
so that the object 6 to be tied is compressed in response
to movement of the arms 224 and 22b toward each other
and can easily enter the opening 13 without being jammed
between the sealing surfaces of the half-disc elements of
the body A.

Although a particular embodiment of the present in-
vention, and several modifications thereof, have been de-
scribed in detail herein with reference to the accom-
panying drawings, it is to be understood that such em-
bodiment has been described merely by way of example,
and that the invention is not limited thereto, various
-other modifications and changes being possible therein,
by one skilled in the art without departing from the
scope or spirit of the invention, except as defined in the
appended claims.
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What is ¢laimed is:

1. In a device for kuotting flexible binding material
around an object to be tied; the combination of a body
having a passage therein in the shape of a loosely tied
knot and incliding at least one loop portion lying in a flat
plane, interwined portions lying partly in said flat plane
and partly in a plané perpendicular thereto, and feed and
discharge ports communicating with the ends of said pas-
sage at opposite sides of said perpendicular plane, said
bady including two assemblies movable in directions
generally normal to said perpendicular plane into and out
of facial sealing contact at said perpendicular plane, each
of said assemblies including a plurality of flat elements
urged into facial sealing engagement with each other at
said flat plane of each loop portion, the faces of said ele-
ments engaging in said plane of each loop portion having
grooves therein defining the related loop portion and the
parts of said intertwined portion lying in said plane of
the loop portion, and the edges of said flat elements of
said assemblies engageable at said perpendicular plane
having greoves therein cooperating to define the parts of
said interwired portions lying in said perpendicular plane
and to define an opening extending through said body
with its axis lying in said perpendicular plane and ep-
veloped by said loop portion to receive an object to be
tied, means communicating with one of said ports and
operative, when said assemblies are in sealing engagement
with each other at said perpendicular plane, to induce an
air flow through said passage for conveying flexible bind-
ing material through the passage from said feet port to
said discharge port, and means for securing the flexible
binding material in said feed and discharge ports so that,
when said assemblies are moved apart from said per-
pendicular plane, the flexible binding material moves out
of said grooves and travels between said faces and edges
of the elements in said assemblies and thus contracts
around the object to be tied.

2. In a device for knotting flexible binding material
around an object to be tied; the combination of a body
having an opening extending therethrough to receive the
object to be tied and including two assemblies separable
from each other at a longltudmal plane of separation ex-
tending through the axis of said opening, each of said
assemblies including a plurality of flat elements facially
engageable with each other at planes of separation ex-
tending radially with respect to said axis of the opening
and means holding said elements together in each assem-
bly for movement as a unit relative to the other assembly
‘and yieldably resisting spreading apart of said elements at
said radially extending planes of separation, said elements
of each assembly having grooves in the edges thereof en-
gageable with the grooves in the edges of the other as-
sembly, and in the faces thereof engageable with grooves
in the faces of elements in the same assembly to define
said opening extending through the body and to define a
passage in the body in the shape of a loosely tied knot
around said opening and lying wholly in said radial and
longitudinal planes of separation, said body. further hav-
ing feed and discharge ports commumcatmg with the
oppos1te ends of said passage and opening at the oppo-
site sides of said longitudinal plane of separation, means
for supplying flexible binding material to said passage at
said feed port, means communicating with one of said
ports to induce an airflow through said passage for con-
veying the flexible binding material through said passage
from said feed port to said discharge port while said
assemblies and said elements of the latter are in ‘sealing
engagement w1th each other at said longitudinal and ra-
dial planes of separation, whereby the flexible binding

_material assumes the shape of the Ioosely tied knot of

said passage around the ob]ect to be tied in said opening,
and mearns for pulling in oppos1te directions the parts of
the flexible binding matedal in said feed and discharge
ports so that the loosely tied knot in the binding ma-
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terial is tightened around the object by contracting move-
ment of the binding material out of said grooves and be-
tween the engageable faces and edges of said elements.

3. In a device for knotting flexible binding material
around an object to be tied; the combination as in claim
2, means supporting said assemblies for movement to-
ward and away from sealing engagement with each other
at said longitudinal plane of separation, and wherein said
means for pulling the binding material includes clamping
members moveable into and out of said feed and dis-
charge ports to respectively clamp and release the binding
material in said ports, and control means for said clamp-
ing members operative in response to movement of said
means supporting the assemblies to withdraw said clamp-
ing members from said ports when said assemblies move
together into sealing engagement at said longitudinal

plane of separation, thereby to avoid interferemce with

conveying of the binding material through said passage,
and to move said clamping members into said ports for
clamping the binding material therein when said assem-
blies move apart from said longitudinal plane of separa-
tion so that the pulling of the binding material results
from the movement apart of said assemblies.

4. In a device for knotting fiexible binding material
around an object to be tied, the combination as in claim
2, wherein said means to induce an airflow through said
passage includes a source of compressed air, conduit
means connecting said source to said feed port, valve
means interposed in said conduit means, and control
means for said valve means effective to open the latter
only when said assemblies are in sealing engagement
with each other at said longitudinal plane of separation.

5. In a device for knotting flexible binding material
around an object to be tied; the combination as in claim
4, further comprising means for controlling the length
_of the flexible binding material that can be conveyed
through said passage during each opening of said valve
means.

6. In a device for knotting flexible binding material
around an object to be tied; the combination as in claim
5, wherein said means for controlling the length of the
flexible binding material that can be conveyed through
said passage includes a restriction at the outer end of
said discharge port having a diameter less than that of
the flexible binding material so that, when the leading
end of the binding material conveyed through’ said pas-
sage reaches said restriction and closes the latter, the
pressure at said feed and discharge ports becomes equal-
ized to interrupt the airflow through said passage.

7. In a device for knotting flexible binding material
around an object to be tied; the combination as in claim
2, further comprising cutting means operative when said
assemblies are moved apart a predetermined extent to
move across said feed port and thereby sever the flexible
binding material tightly knotted around the object from
the remainder of the supply of flexible binding material.

3. In a device for knotting flexible binding material
around an object to be tied; the combination as in claim
2, further comprising means moveable with said as-
semblies and operative to compress the object to be tied
for easy insertion in said opening of the body in response
to movement of said assemblies toward engagement with
each other at said longitudinal plane of separation.

9. Tn a device for knotting flexible binding material
around an object to be tied; the combination as in claim
2, further comprising two support arms having said as-
semblies mounted thereon, means pivotally connecting
said support arms so that relative angular displacements
of the latter result in the movement of said assemblies
toward and away from engagement with each other at
said longitudinal plane of separation, means for urging
said arms angularly apart, and handles extending from
said arms to permit manual movement of said arms to-
ward each other, and wherein said means for pulling
the .flexible binding material includes clamping means
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operative to clamp the flexible binding material in said
feed and discharge ports, and control means for said
clamping means effective to operate the latter only during
the relative movement of said arms away from each other.

10. In a device for knotting flexible binding material
around an object to be tied; the combination as in claim
9, wherein said handles are crossed with respect to the
related arms so that the latter are moved toward each
other in response to movement toward each other of said
handles and said means for urging the arms angularly
apart includes a first compression spring interposed be-
tween said arms, and wherein said means to induce an
airflow through said passage includes a source of com-
pressed air, conduit means connecting said source to
said feed port and having normally closed valve means
therein, and control means for opening said valve means
including a control lever rockably mounted on the out-
side of one of said handles, means operatively connect-
ing said lever to said valve means so that the latter is
opened and closed by movement of said lever away from
and toward, respectively, said one handle, and a second
compression spring interposed between said one handle
and said lever to resist movement of the latter toward
said one handle, said second spring presenting a greater
resistance to said movement of the lever toward said one
handle than the resistance of said first spring to move-
ment of said arms toward each other so that said lever
can be moved toward said one handle to open said valve
means only after said assemblies have engaged each
other at said longitudinal plane of separation.

11. In a device for knotting flexible binding material
around an object to be tied; the combination as in claim
9, wherein said control means for said clamping means
includes pressure fluid operated means for actuating said
clamping means, a source of pressure fluid and a duct in
one of said arms for conveying pressure fluid from said
source to said pressure fluid operated means, and where-
in said means pivotally connecting said support arms in-
cludes a pivot pin fixed to the other of said arms and
having a diametrically extending bore therein, said ome
arm having an opening interposed in said duct and ro-
tatably receiving said pivot pin so that the latter acts as
a rotary valve to permit the flow of pressure fluid through
said duct only when said diametrical bore registers with
said duct.

12. In a device for knotting flexible binding material
around an object to be tied; the combination as in claim
11, further comprising cutting means moveable into and
out of said feed port to cut the flexible binding material
in the latter, means normally withdrawing said cutting
means from said feed port, pressure fluid operated means
for moving said cutting means into said feed port, and
means for supplying pressure fluid to said pressure fluid
operated means associated with said cutting means in-
cluding another duct in said one arm branching off from
the first mentioned duct at said opening receiving said pin
so that pressure fluid is supplied through said diametrical
bore to said other duct when said arms are moved angu-
larly apart to a predetermined extent.

13. In a device for knotting flexible binding material
around an object to be tied; the combination of a body
including two- assemblies, each of said assemblies in-
cluding a central plate element having two opposite
faces, two end plate elements facially engageable against
said opposite faces, and means securing together said
central and end plate elements and yieldably urging
the latter against the former, the central plate and the
two end plate elements of said assemblies being engage-
able with each other across inner edges in a longitu-
dinal plane of separation of said body, means support-
ing said assemblies for movement toward and away
from engagement with each other with respect to said
longitudinal plane of separation, said inner edges of the
end and central plate elements of both of said assem-
blies having registering grooves therein defining an
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opening through said body for receiving an object to be
tied, said body further having a passage and feed and
discharge ports, the passage having two opposite ends,
the feed and discharge ports communicating with said
opposite ends of the passage and opening in generally
diametrically opposed directions in said central plate
elements of the two assemblies, said passage including
two loop portions embracing said opening through the
body in parallel, spaced apart planes and defined by
grooves in the faces of said end plate elements engage-
able with the opposite faces of the respective central
plate elements, and intertwined portions lying partly in
said longitudinal plane of separation, and there defined
by registering grooves in said inner edges of the cen-
tral plate elements, and partly extending parallel to the
median plane of one of said loop portions, and there
defined by a groove in one of said end plate elements
having said grooves defining said ome loop portion,
means communicating with one of said ports and being
adapted to induce, when said assemblies are in sealing
engagement with each other at said longitudinal plane
of separation, an airflow through said passage convey-
ing flexible binding material through the latter from
said feed port to said discharge port and means for
securing the flexible binding material in each of said
ports so that, when said assemblies are moved away
from each other, the portion of the flexible binding
material in said passage moves out of said grooves de-
fining said passage and moves inwardly between said
inner edges and the engageable faces of said plate ele-
ments to tightly contract around the object to be tied.

14. In a device for knotting flexible binding material
around an object to be tied; the combination as in claim
13, wherein said means for securing together said cen-
tral and end plate elements in each of said assemblies
includes guide pins secured in said central plate element
and projecting perpendicularly from the opposite faces
of the latter, said end plate elements having openings
therein through which said guide pins extend, the oppo-
site ends of said pins being screw threaded, nuts on the
opposite threaded ends of said guide pins, and compres-

9]

10

20

25

30

'
<

12

sion springs on said guide pins between said nuts and
the outer faces of the adjacent end plate elements to
vieldably urge the latter against the related central plate
element. .

15. In a device for knotting flexible binding material
around an object to be tied; the combination as in claim
13, wherein each of said grooves defining said loop por-
tions of the passage has side walls which diverge in the
direction toward the face of the end plate element in
which the groove is formed thereby to facilitate the
movement of the flexible binding material out of the
groove during its contraction around an object to be tied.

16. In a device for knotting flexible binding material
around an object to be tied; the combination as in claim
13, wherein said means operative to induce an airflow
through said passage includes a source of compressed
air and -conduit means extending from said source to
said feed port, and further comprising means for limit-
ing the length of flexible binding material conveyed
through said passage by an airflow in the latter includ-
ing means defining a restriction at the outer end of said
discharge port having a diameter less than that of the
flexible binding material so that, when the leading end
of the latter reaches said restriction, the restriction is
closed by the binding material to equalize the pressures
in said feed and discharge ports and thereby interrupt
the airflow through said passage. ‘

17. In a device for knotting flexible binding material
arounid an object to be tied; the combination as in claim
16, wherein said means defining a restriction includes
a tubular extension of variable length projecting from
said discharge port and having a reduced diameter open-
ing at its outer end so that, by changing the length of
said extension, the length of the flexible binding mate-

' rial conveyed through said passage may be varied.
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