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MANU-  improved without impairing the operation  50 FACTURING COMPANY, a
Corporation   of the device if the walls of the second organised and
existing under the Laws of the   auxiliary channel converge towards the end
State of Nevada, United States of America, of the guide channel opposite to
that into 5 of 300 Howard Street, Framingham, Massa-  which the strap end
is inserted since by this chusetts, United States of America, do   means
the tang can be caused to wedge 5 hereby declare the invention, for which
we   tightly in the second auxiliary channel. pray that a patent may be
granted to us, and  The invention may be carried into prac- the method by
which it is to be performed,  tice  in various ways but a number of 10 to
be particularly described in and by the   harnessing devices embodying the
invention following statement:-                  will now be described by
way of example 60 This invention relates to the harnessing of  with
reference to the accompanying items, for example to secure  a number of
drawings, in which:- items into a bundle.                     Figure 1 is a
perspective view of a 15   According to one aspect of the present
harnessing device being used to harness a invention, a harnessing device
comprises a  bundle of items; strap formed by a ladder structure and con-
Figure 2 is a perspective view of the head  65 nected to a head having a
guide channel  portion of the harnessing device of Figure 1 extending
therethrough, one end of the  with the upper part broken away to show the
20 strap being insertible into the guide channel,  internal construction of
the head; and the head having a deflectable locking    Figure 3A is a
cross-sectional view of an 70 tang within the head which projects into the
alternative harnessing device head; guide channel and sequentially engages
the    Figure 3B is a frontal view  of the rungs of the ladder structure
when the strap  harnessing device head shown in cross- 25 is inserted into
the channel.           section in Figure 3A; According to another aspect of
the    Figure 4 is a plan view of a harnessing 75 present invention, a
harnessing device com-  device having an attached strap with a width prises
a head having a guide channel  exceeding that of the guide channel in the
extending therethrough, there being a first  head; and 30 auxiliary channel
within the head on one    Figure 5 is a cross-sectional view of side of the
guide channel, a locking tang  another alternative head configuration for a
80 within the head in the first auxiliary channel  harnessing device. and
extending into the guide channel, a    Figure 1 shows a harnessing device
10 strap connected to the head, having an end  formed by a locking head 20
with an -35 insertible in the guide channel and having a  attached strap
30. The latter is in the form of set of apertures arranged to be
sequentially  a ladder structure that extends' perpen- 85 entered by the
locking tang whentheendof  dicularly with respect to a corresponding the
strap is inserted in one direction into the  guide channel 21 extending.
longitudinally guide channel, and there: being a second  through the head
20. When a group of items 40 auxiliary channel within the head on the  11
is to be harnessed, they are encircled by other side of the guid.e channel
from the,,first . the strap 30, and a tab 31 at the free end of go
auxiliary channel and arranged to receive  the strap: is inserted into and
through the the extending end of the -locking' tang when  guide channel 21.
The strap 30 is drawn. tension is applied to the strap in the opposite
through the locking head 20 by applying a 45 direction.    .      '     '
'     forward thrust- to~it, and an internal locking 'The locking tang may
receive some lateral  tang (not shown ifi Figure 1) is deflected: 95
support from the sides of the first and  with respect to associated
auxiliary channels second auxiliary channels. The support'by  22 and 23.
The locking tang successively 



the second auxiliary channel may be  engages rungs 32 of the strap 30
-until the    (i}' 2                             '     1,439,156
2 -'4 items 1 1 are securely harnessed, each ring 32  of Figure 3A is
terminated, the reverse force 'having a cross-section which is symmetrical
R-1 exerted by the bundled itogms 11 . about a bisecting plane. Reverse
tension  (Figure 1) causes the' rung in: the phantom   . j- produced-on the
strap 30 by the harnessed  Position 32-3 to bear against .the tang 25i. 5
items 11 draws the locking tang against an  Ultimately, as a result of the
reverse force, '0 internal stop (not shown in Figure 1)' and  the locking
tang 25 -occupies the phantom prevents the items 11 from becoming un-
position 25r in abuttig relationship with the bundled. The device 10,
including its head  inclined planar stop 22,. In.this Oosition, the 20 and
strap 30, is desirably made out of a  reverse force R-l has a component R-2
10  re. silient' material, for example a plastics  that is perpendicular to
the stop surface 22s 75 material such as nylon.                 and another
component R-3 along the sur-. The internal structure of -the head 20 is
face of the tang. In the rest or locked shown in Figure 2. The channel 21
serves as  position of the tang 25, the. compression a guide for the rails
of the strap rungs 32.' component R-2 is maximum. In addition, is
Extending into the guide channel 21 is a  as the tang 25, moves to the
phantom  80 locking tang 25 in the lower auxiliary  posifion 25r, the lever
arm decreases so that channel 23. The latter is narrower than. the  the
resistance of the. tang to reverse deflec- 'guide channel 21 'a~nd receives
the locking  tion increases as the deflection increases. tang 25 when the
strap is moved ini the  Thus the tang. tends to resist the reverse 20
direction indicated by the forward thrust  force.applied.by.:the.itemssthat
have been  85 arrow F. The side walls of the lower channel  harnessed. This
is by contrast with . con- 23 are spaced 'apart to receive the locking
ventional harnessing devices in which there ' tang 25 .without binding
offect but are  is no increase in counter-deflection. advantageously
closely. enough spaced to    As shown by Figure 3A, the locking tang 25
prevent any undesired lateral deflection of  25, is positioned within the
head 20 to  90 the locking tang.                       facilitate the
forward movement of the strap As shown in Figure 2, the locking tang 25
and at the same time impede reverse move- is in its equilibrium position
after having   ent. Thus, the counter-clockwise deflec- been deflected into
the lower channel 23 by  tion  of the locking tang into the lower 30  the
forward motion of one of the'rungs 32.  auxiliary channel 23 is facilitated
by the  95 After the items.11 (Figure l) have become  position of the tang,
while the clockwise securely bundled and the forward tension F  deflection
from equilibrium. caused by re- applied to the. strap is terminated, the
verse movement is resisted. Figure 3A also bundled items apply a :reverse
tension by  shows that the height of the guide channel 35  which the
nearest of the rungs 32 forces the  21 near the output end exceeds the
height of 100 locking tang 25 into the upper cheanel 22  the channel near
the locking tang 25,. This between side walls, of Which one such.wall
promotes the feed of the strap in the guide 22w is shown in Figure 2, until
the tang 25  channel. comes into contact with an inclined, planar    In
addition the walls 22w of the upper 40  stop 22s that blocks the upper
channel 22.  auxiliary channel 22 can be tapered towards 105 the forward
and reverse movements of a  the end of the head containing the inclined
representative locking tang 25i are illus-  planar stop 22s, so that as the
locking tang trated in Figure 3A. The tang 25, has a blunt  25i moves
upwardly into the channel 22 it end that is perpendicular to the direction
of  becomes wedged between the walls 22w. 45  thrust, by contrast with the
blunt end of the    A frontal view of, the locking head 20 of 110 tang 25
in Figure 2 which is parallel to the  Figure 3A in Figure 3B shows'that
when the direction of thrust. When forward tension  locking tang 25i is in
equilibrium, the guide F-I is applied -to the strap in Figure 3A,  channel
is substantially fully occupied but and one of the rungs 32-1 engages the
the tang does not extend into the upper 50  locking tang 25w, there is a
component of  auxiliary channel (not visible in Fi'ure 3B). 115 force F-2
that is perpendicular to the tang  The portion of the locking tan 2  in the
and another component of force F-3 along  lower auxiliary chanmel is
flanked by ramp 



the tang. The forward force F-i produces a  surfaces 23r. These surfaces
facilitate the counterclockwise deflection of the tang 25,  entry of the
rails 34-1 and 34-2 of the 55  into the lower channel 23, with the tang
strap 30 into the guide channel and are of a 120. ultimately .reaching -the
phantom position  width determined by an extent to which an 25f. It is to
be noted that. as the downward  inclined ramp effect is desired at the en-
deflection of the tang into the channel 23 in-  trance of the locking head
20. It is to be :  creases, the perpendicular: component of  noted that the
strap 30 which is attached to, 60  force F-2 decreases until the deflecting
the locking head is shown to have a neck 33 125 rung of the strap occupies
the' phantom  that is wider than the remainder of the'strap position 32-2,
after which the natural re-  betwpen the rails 34-1 and 34-2. When siliency
of the tang 25, restores it to its the harnessing device.is of nylon, the
strap, equilibrium position.                  30 is deliberately made
oversized. It is then 65    When the forward force F-l on the strap
stretched, except at the neck 33, to a suit- 130    3
1,439,156                                   3 able width to permit easy
entry into the  into the guide channel, a strap connected to  65 guide
channel of the head 20.            the head, having an end insertible in
the C       A plan view of a harnessing device with an  guide channel and
having a set of apertures oversized strap 30 is shown in Figure 4. As
arranged to be sequentially entered by the 5  noted above, this kind of
strap is formed  locking tang when the end of the strap is in- when the
harnessing device is fabricated of  serted in one direction into the guide
70 nylon and the strap is thereafter stretched to  channel, and there being
a second auxiliary produce the desired ladder configuration   channel
within the head on the other side of below  the head shown by Figure 3B.
the guide channel from the first auxiliary 10 Alternatively, the strap 30
of Figure 4 can be  channel and arranged to receive the extend- used
without being pre-stretched when the  ing end of the locking tang when
tension is 75 *         harnessing device is fabricated of a stretch-
applied  to  the strap in  the opposite able elastomeric material. In that
event,  direction. when the tab 31 is inserted into the guide    5. A
harnessing device as claimed in 15  channel 21, the strap becomes stretched
Claim 4 in which the strap comprises a over the items being harnessed by
the  plurality of rungs extending between a pair 80 forward tension applied
.by the user. When  of longitudinal rails. the forward tension is
terminated, and the    6. A harnessing device as claimed in harnessed items
exert a reverse tension,  Claim 5 in which each of the rails is of 20
there is resistance to that tension by virtue  rounded cross-section. of
the action of the locking tang 25, but    7. A harnessing device as claimed
in  85 there is additional resistance to the reverse  Claim 5 or Claim 6in
which a part of each tension due to interference between the  rung which
engages the tang is convexly strap and the guide channel. This increases
curved in cross-section. 25 the security of the harnessing device.     8. A
harnessing device as claimed in Figure 5 shows a head 20' which is very
Claim 5 or Claim 6in which each rung is of go similar to that shown in
Figure 3A but has a  rounded cross-section. tang 25' which, when
unstressed, is curved    9. A harnessing device as claimed in any' along
its length and has an end surface  of Claims 5 to 8 in which each rung has
a 30 which is so inclined to the length of the tang   cross-section which
is symmetrical about a that it can engage the planar stop 22s'. It
bisecting plane.    .               95 will be seen that with reverse
tension R'    10. A harnessing device as claimed in any applied to the
strap, the tang forms an arch   of the preceding claims in which the strap
is to resist the force applied to it by the rung   of a stretchable
material and is prestretched 35 32'.
lengthways. 11. A harnessing device as claimed in any 100 WHAT WE CLAIM
IS:-                    of Claims 1 to 9 in which the strap has a 1. A
harnessing device comprising a strap  width which exceeds that of the guide
formed by a ladder structure and connected  channel and is stretchable over
at least - a to a head having a guide channel extending  portion thereof to
a width less than that of 



40  therethrough, one end of the strap being  the guide channel for
insertion thereinto. 105 insertible into the guide channel, and the.   12.
A harnessing device as claimed in any head having a deflectable locking
tang  of the preceding claims in which one end of within the head which
projects into the  the strap is attached to the head at an angle guide
channel and sequentially engages the  with respect to the axis of insertion
of the 45 rungs of the ladder structure when the strap  other end of the
strap into the channel.  110 is inserted into the channel.             13.
A harnessing device as claimed in any 2. A harnessing device as claimed in
of the preceding claims in which the lateral Claim 1 in which an auxiliary
channel corm   walls of the guide channel converge towards municates with
the guide channel and is  the end ofthe guide channel opposite to that 50
arranged to receive the projecting end of  into which the strap end is
inserted.  115 the locking tang during the -application of    14. A
harnessing device as claimed in any reverse thrust thereto by the strap.
of the preceding claims in which the locking 3. A harnessing device as
claimed *in  tang is positioned at one end of the head. Claim  2 in which
the locking tang is  . 15. A harnessing device as claimed in any 55
positioned at one end of the head in an  of Claims 2 to 14 in which the
locking tang is 120 auxiliary channel on the opposite side of the
engageable with a stop member which guide channel from the auxiliary
channel  blocks the auxiliary channel arranged to arranged to receive the
locking tang.   receive the said end of the locking tang. 4. A harnessing
device comprising a head    16. A harnessing device as claimed in any 60
having a guide channel extending there-  of Claims 2 to 15 in which the
lateral walls of 125 through, there being a first auxiliary channel  the
auxiliary channel arranged to receive within the head on one side of the
guide  the locking tang converge towards one end  i channel, a locking tang
within the head in  of the head. the first auxiliary channel and extending
17. A harnessing device substantially as    t-'  3
1,439,156                                  3 able width' to permit easy
entry into the  into the guide channel, a strap connected-to  65 -guide
cmannel of the head 20.          the head, having an end insertible in the
-v-7    A plan view of a harnessing device with an  guide channel and
having a set of apertures oversized strap 30 is shown in Figure 4. As
arranged to be sequentially entered by. the 5  noted above, this kind of
strap is. formed  locking tang when the end of the strap is in- when the
harnessing device is.fabricatedc of  serted in one direction into the guide
70 nylon and the straps thereafter stretched to  channel, and there being a
second auxiliary produce the desired ladder configuration   channel within
the head on the other side of below- the head shown by Figure 3B.  the
guide channel from the first auxiliary 10 Alternatively, the strap 30 of
Figure 4 can be  channel and arranged to receive the extend- used without
being pre-stretched when the  ing end of the locking tang when tension is
75 harnessing device is fabricated of a stretch-  applied  to  the strap in
the opposite able elastomeric material. In that event,  direction. when the
tab. 31 is inserted into the guide    5. A harnessing device as claimed in
15 channel 21, the strap becomes stretched  Claim 4 in which the strap
comprises a over the items being harnessed by the  plurality of rungs
extending between a pair 80 forward tension applied by the user. When  of
longitudinal rails. the forward tension is terminated, and the    6. A
harnessing device as claimed in harnessed items exert a reverse tension,
Claim 5 in which'each of the rails is of 20 there is resistance to that
tension by virtue  rounded cross-section. of the action of the locking tang
25, but    7. A harnessing device as claimed in  85 there is additional
resistance to the reverse  Claim 5 or Claim 6 in which a part of each
tension due to interference between the  rung which engages the tang is
convexly strap and the guide channel. This increases  curved in
cross-section. 25 the security of the harnessing device.     8. A
harnessing device as claimed in Figure 5 shows a head 20' which is very
Claim 5 or Claim 6 in which each rung is of go similar to that shown in
Figure 3A but has a  rounded cross-section. tang 25' which, when
unstressed, is curved    9. A harnessing device as claimed in any' 



along its length and has an end surface  of Claims 5 to 8 in which each
rung has a 30 which is so inclined to the length of the tang
cross-section which is symmetrical about a that it can engage the planar
stop 22s'. It  bisecting plane.                   95 will be seen that with
reverse tension R'    10. A harnessing device as claimed in any applied to
the strap, the tang forms an arch  of the preceding claims in which the
strap is to resist the force applied to it by the rung  of a stretchable
material and is prestretched 35 32'.
Iengthways. 11. A harnessing device as claimed in any 100 WHAT WE CLAIM
IS:-                    of Claims 1 to 9 in which the strap has a 1. A
harnessing device comprising a strap  width which exceeds that .of the
guide formed by a ladder structure and connected  channel and is
stretchable over at least- a to a head having a guide channel extending
portion thereof to a width less than that of 40 therethrough, one end of
the strap being  the guide channel for insertion thereinto. 105 insertible
into the guide channel, and the,   12. A harnessing device as claimed in
any head having a deflectable locking tang  of the preceding claims in
which one end of within the head which projects into the  the strapis
attached to the head at an angle guide channel and sequentially engages the
with respect to the axis of insertion of the 45 rungs of the ladder
structure when the strap  other end of the' strap into the channel.  110 is
inserted into the channel.             13. A harnessing device as claimed
in any 2. A harnessing device as claimed in  of the preceding claims in
which the lateral Claim 1 in which an auxiliary channel corm-  walls of the
guide channel converge towards municates with the guide channel and is  the
end of the guide channel oppo.site to that 50 arranged to receive the
projecting end of  into which the strap end is inserted.  115 the locking
tang during the application of    14. A harnessing device as claimed in any
reverse thrust thereto by the strap.    of the preceding claims in which
the locking 3. A harnessing device as claimed in  tang is positioned at one
end of the head. Claim  2 in which the locking tang is   15. A harnessing
device as claimed in any 55 positioned at one end of the head in an  of
Claims 2 to 14 in which- the locking tang is 120 auxiliary channel on the
opposite side of the  engageable with a stop member which -  guide channel
from the auxiliary channel  blocks the auxiliary channel arranged to
arranged to receive the locking tang.   receive the said end of the locking
tang. 4. A harnessing device comprising a head    16. A harnessing device
as claimed in any .60 having a guide channel extending there-  of Claims 2
to 15 in which the lateral walls of 125 through, there being a first
auxiliary channel  the auxiliary channel arranged to receive within the
head on one side of the guide' the locking tang converge towards one end
channel, a locking tang within the head in  of the head. the first
auxiliary channel and extending    17. A harnessing device substantially as
*~~~~~~~~~~~~~ , ,--,- l31l1111 11111 |1 1 1    4
1,439,156                                    4 described herein with
reference to and as         KILBURN & STRODE, illustrated in Figures 1 and
2 or Figures 3A      Chartered Patent Agents, and 3B or Figure 4 or Figure
5 of the           Agents for the Applicants. accompanying drawings.
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