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SLIDABLE BUCKLE ASSEMBLY 

This invention relates to strap adjusting and tension 
ing devices such as are used for securing loads under 
tension and is particularly concerned with improve 
ments and modi?cations in the type of device that uti 
lizes a ratchet mechanism for slack take-up and ten 
sioning. 
An example of the general construction of a ratchet 

type strap adjusting and tensioning’ device is shown in 
applicant’s US. Pat. No. 3,180,623 where tensioning is 
accomplished by handle movement causing rotation of 
the ratchet device to wrap up the excess strap around 
a drum. With this prior construction the ratchet wind 
up mechanism is always positioned at a ?xed distance 
from one of the terminal or end- attachment ?ttings and 
cannot be shifted ‘to various positions along the length 
of strap so as to accommodate to the size and con?gu 
ration of the load or- be positioned so that the wind-up 
mechanism itself will not bear or vibrate against the 
load or so that the wind-up mechanism is in a-readily 
accessible position for operation. In addition with the 
prior construction it is possible to place brittle or frag 
ile loads under such great tension that the load can be 
damaged. 
Accordingly, it is an object of the present invention 

to provide a ratchet type strap adjusting and tensioning 
device in the form of a buckle assembly that can be 
slidably positioned substantially anywhere along the 
strap beforewind-up is effected. 

It is another object of the present invention to pro 
vide a ratchet type strap adjusting and tensioning de 
vice in which the amount of tension applied to the strap 
(and inferentially to the cargo) can be regulated and 
controlled within‘ predetermined limits. 
These and other objects and advantages of the inven 

tion are obtained by means of a buckle assembly that 
includes a frame structure carrying a wind-up mecha 
nism; the frame structure having a pair of side plate 
members spaced to accommodate a strap therebe 
tween, and the wind-up mechanism being in the form 
of a reel rotatably mounted on an axis extending be 
tween said side plate members and providing for hold 
ing several wraps of strap for length adjustment and 
tensioning purposes. The reel structure has a longitudi 
nal slot adapted to receive a strap in a portion thereof 
intermediate the side plate members, a pair of ratchet 
wheels, one of which is connected near each end of said 
reel structure for rotational movement therewith, and 
a ratchet holding pawl supported on the frame side 
plate members and slidably movable with respect to the 
frame in a generally radial direction relative to said 
ratchet wheels. The holding pawl is spring loaded to 
bear against the ratchet wheels to permit rotation in 
one direction and to prevent rotation in the other direc 
tion. The wind-up mechanism also has means such as 
an integral or separate crank for imparting rotational 
movement to the reel structure; optionally where 
highly controlled tensioning is desired the crank can be 
a torque wrench or the like. The frame structure is also 
provided with a cross member extending between the 
side plates and aligned generally parallel to the reel 
axis, said cross member being positioned and adapted 
to act as a reaction point on the frame against which a 
strap can be tensioned during and after wind-up. 
For a better understanding of the invention, its ad 

vantages and the speci?c objects obtained with its use, 

2 
I reference should be made to the accompanying draw 
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ings and descriptive matter in which there is illustrated 
and described a preferred embodiment of a buckle as 
sembly‘ or wind-up mechanism made in accordance 
with this invention. I 

FIG. 1 is an elevational view of a complete load se 
curing assembly that incorporates a strap lengthening 
and tensioning device according to the present inven 
tion. a 

FIG. 1a is a plan view of the strap and end ?tting of 
FIG. 1. . ' 

FIG. 1b is an elevational view of a ‘complete load se 
curing assembly having a modi?ed type of threading of 
the strap through the wind-up mechanism, different 
end ?ttings, and the ?xed strap end is rotated to show 
the'end ?tting in plan view. ' 
FIG. 2'is an elevational view to an enlarged scale of 

the slidable buckle unit of the present invention. 
FIG. 3 is a plan view of the buckle of FIG. 2. 
FIG. 4 is a sectional elevation taken along the line 

4—-4 of FIG. 3 showing strap threading of FIG. 1 in 
wrapped adjusted position. 
FIGS. 5 and 6 are plan views of the trip plate and 

pawl of the ratchet mechanism. 
Referring to FIG. 1 of the drawing, there is shown a 

slidable buckle assembly or strap wind-up and tension 
ing device 10 which includes the frame side plates 11 
and 12 and the wind-up mechanism which will be de 
scribed later. The side plates are spaced apart so that 
a strap 13 can be threaded through the wind-up mecha 
nism of the buckle. The strap is provided with a pair of 
end ?ttings (sometimes hereinafter also referred to as 
terminal or attachment ?ttings) adapted to engage a 
load support or mating ?ttings carried by the load. The 
end ?ttings can be of various types well known in the 
art, for example keepered hooks, flat hooks, D-rings, 
track clips, or the like. In FIG. 1 the end ?ttings are ?at 
hooks l4 and. 15. In FIG. lb the ?xed end ?tting 14a 
is a D-ring. The end ?tting 14 is secured to one end of 
strap 13 (hereinafter sometimes referred to as the 
“?xed” strap end 16 and the ?tting carried thereby as 
the fixed end ?tting). End ?tting 15 is of a type having 
a slot that permits the strap to be threaded through the 
?tting thereby allowing ?tting 15 to slide freely and be 
positioned at any point along the strap (hereinafter this 
fitting will be sometimes referred to as the slidable end 
?tting). The opposite end 17 of the strap 13 is not pro 
vided with any terminal fitting and is sometimes herein 
after referred to as the “free" strap end. The buckle as 
sembly is positioned on the strap, intermediate the 
?xed and slidable terminal ?ttings and, as will be more 
fully described hereinafter, the free strap end is either 
doubled back over ?tting 15 and threaded through the 
wind-up mechanism of the buckle, as shown in FIG. 1, 
or immobilized in a doubled bitted friction grip end ?t 
ting 18 that permits rough adjustment of strap length as 
illustrated in FIG. 1b. 

Details of the construction of the slidable buckle as 
sembly will be more clearly understood by reference to 
FIGS. 2, 3 and 4. There it will be seen that the frame 
side plates 11 and 12 are spaced apart a distance to ac 
commodate the width of the strap 13 being used to se 
cure the load. The wind-up mechanism includes a reel 
structure in the form of two similar arcuate segments 
19 and 20. When the two segments are positioned to~ 
gether they form a cylindrical drum having a longitudi 
nal slot 19a extending between the side plates. To posi 
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tion and maintain the reel segments a pair of ratchet 
wheels 21 and 22 are located with one wheel outside 
each of the frame side plates 11 and 12. These ratchet 
wheels are provided with apertures in the form of arcu 
ate segments con?gured to conform and fit the drum 
segments 19 and 20. Each of the ratchet wheels having 
a plurality of peripheral teeth, each tooth having one 
edge 23 (the holding surface) in a substantially radial 
plane and the other edge 24 having an inclined surface 
with respect to the radial direction. The side plates 11 
and 12 of the frame have suitable circular openings in 
which the arcuate’segments of the reel are journaled. 

To assist in maintaining the spatial arrangements of 
the reel segments, a pair of spacers 20a and 20b are em 
ployed. These spacers (as can be best seen- in FIGS. 3 
and 4) are positioned just inside the frame plates hav 
ing shoulders that conform to the internal curvature of 
the reel - segments and ears that project outwardly 
through corresponding openings in the reel segments. 
These ears assist in preventing-inward displacement of 
the frame side plates. Thus the ratchet wheels and the 
arcuate shaped reel segments when assembled fit each 
other in a fashion which maintains the relative position 
of the reel segments and assures rotation of the drum 
with respect to the frame side plates upon rotation of 
the ratchet wheel. 
A holding ratchet pawl or dog 25 is supported in 

frame side plates 11 and 12 by means of slot 26 in each 
of the side plates. A spacer beam 27 extending between 
the side plates serves to retain the upper end of the 
pawl. It will be clearly seen in FIGS. 3and 6 the pawl 
25 is made with a transverse bridge portion 28 extend 
ing between the frame side plates and two end dog por 
tions 29 and 30 which extend through the slots 26 and 
engage the teeth of the ratchet wheels. A central guide 
extension 31 projects outwardly from the bridge por 
tion of the pawl through a suitable slot in the spacer 
beam 27. A compression spring 32 is supported in posi 
tion by the extension 31 between the spacer beam and 
the bridge portion 28 of the pawl thus providing for 
urging the pawl into engagement with the ratchet teeth. 
This arrangement prevents rotation of the. reel struc 
ture in one direction while permitting rotation in the 
other direction. The holding pawl is also provided with 
a pair of guide knobs 50 and 51 on the end dog portions 
that lie outside frame plates 11 and 12 and prevent lat 
eral shifting of the pawl. To facilitate assembly the 
frame has an aperture 52 in slot 26 that will pass the 
guide knobs when they are aligned with said apertures. 

The portions of the reel segments 19 and 20 that 
project beyond the faces of the ratchet wheels 21 and 
22 are reduced somewhat in width to form outwardly 
projecting stubs 33 on each end of the reel segments; 
these stubs in turn pass through openings in nut mem 
bers 34 and 35 that are positioned outside the ratchet 
wheels. Spring pins 36 and 37 extend through the seg 
ment stubs outside the nut members and prevent out 
ward displacement of the side plates, the ratchet wheels 
and the drive nuts. Inward displacement of these parts 
is prevented by spacer beams 27, 38 and 39 by the ears 
of spacers 20a and 20b and by the cross member 40, 
which, as will be described later, also functions as a re 
action point against which the strap can be tensioned 
during and after wind-up. ' 
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Nut members 34 and 35 shown in the illustrated em 
bodiment are hex-nuts but they can have any desired 
con?guration capable of mating in a driving engage 
ment with a radially projecting crank or lever arm for 
actuating the ratchet mechanism such as the illustrated 
torque wrench 41. 

In using the load securing assembly -- i.e. the strap, 
I the associated attachment fittings and the buckle —- the 
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strap 13 is inserted through the longitudinal slot 19a of 
the wind-up reel and positioned between the end fit 
tings. The fixed end ?tting l4 and-the slidable end ?t 
ting 15 are connected to suitable anchor points on the 
load or load support with the strap loosely in position 
for retaining the article to be secured. The buckle is slid ' 
to a suitableposition where it will not bear or vibrate 
against the load or where it will be readily accessible 
for operation. The slack is pulled through the reel slot 
by manually pulling on the free strap end 17, and tight 
ening action is initiated by turning the wrench about 
the reel axis to' actuate the ratchet. When a single turn 
of strap has been made on the reel, the strap is held 
against slippage by virtue of the tension load in the 
loaded portion of the strap applying pressure to the un 
loaded. end of the strap lying underneath it as it wraps 
on the drum. Turning movement of the wrench about 
the reel axis rotates the wind-up drum in the tensioning 
direction (shown by the arrow on the ratchet wheel in 
FIG. 2) until the desired tension in the strap is ob 
tained. 
The degree of precision within which tension may be 

developed will be ‘determined by the number of teeth 
on the ratchet; the greater the number of teeth the 
more precise the tension adjustments. Where desired 
the total tension applied to the strap can be controlled 
and regulated as shown in FIG. 3 by employing a torque 
wrench 41 as the drive crank. The torque wrench can 
be one that will permit varying but measured torques 
to be applied or a preloaded wrench that becomes inac 
tivated whenever a predetermined torque has been ex 
ceeded. . 

In order to prevent the buckle from cockingon the 
strapduring tensioning and to maintain the tensioned 
strap runs on both ends of the buckle in substantially 
the same plane, a strap reaction-point on the ‘frame 
must be provided away from (behind) the tensioning 
direction. Cross member 40 is such a reaction point. In 
the illustrated embodiment it is a circular cylinder sup 
ported in the frame side plates on an axis parallel to the 
reelv axis but horizontally and vertically offset there 
from. As illustrated frame edge 42 is'considered to be 
'the bottom of the buckle, and the ratchet mechanism 
is adapted to only turn in a clockwise direction, the 
pawl preventing counterclockwise movements. In this 
arrangement, the axis‘of the reaction member 40 is 
ahead of and below the level of the reel axis and the top 
of the ratchet wheel moves away from the crossmem 
ber up'on rotation from the 9 o'clock to 3 o'clock posi 
tion and provides a tensioning reaction point for a strap 
passing beneath it and into the reel slot. This position 
ing, in cooperation with the strap threading slot formed 
by cross beams 27 and 38 at the opposite end of the 
buckle, tend to maintain the strap substantially planar 
at both ends of the buckle. - 
When it is desired to release the tension from the 

strap, the holding pawl 28 is disengaged from the 
ratchet teeth thereby freeing the drum so that it can un 
wind in a direction to release the tension in the strap. 
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This disengagement of the pawl can be accomplished 
in various ways well known in the art, frequently by an 
outwardly projecting ?ange or knob on the pawl bridge 
that can be manually grasped to trip the pawl. How 
ever, in the preferred embodiment of the invention il 
lustrated in the drawing the pawl tripping means is con 
structed so that it is extremely difficult for the holding 
pawl to become disengaged accidentally by some force 
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being inadvertently applied to the pawl tripping mecha- - 
msm. » 

The pawl mechanism of this invention is so con~ 
structed that a separate tool is required to trip the 
ratchet unloading mechanism. Cross beam or trip plate 
39 extends across the frame, the edge _43 of beam 39 
that is radially furthest away from the reel axis is 
notched 44. Trip plate 39 and the holding pawl 25 are 
positioned relative to one another so that the pawl 
bridge edge 45 closest to the reel axis and the notch 
edgev 46 of the spacer beam 26 are parallel and in more 
or less vertical ' 

I claim: . 

l. A strap length adjusting and tensioning device 
adapted to be positioned at any point along a strap, 

said device having a‘ frame structure and a wind-up 
I mechanism: 

said frame structure including a pair of side plate 
members spaced to accommodate a strap therebe 
tween, ' . 

said wind-up mechanism including a reel structure 
rotatably mounted on an axis extending between 
said side plate members and providing for holding 
several wraps of strap for length adjustment and 
tensioning purposes, . 

said reel structure having a longitudinal slot adapted 
to receive a strap in a portion of the reel structure 
intermediate the side plate members, 

a pair of ratchet wheels, one of which is connected 
near each end of said reel structure for rotational 
movement therewith, 

a ratchet holding pawl supported on the frame side 
plate members and slidably movable with respect 
to the frame in a generally radial direction relative 
to said ratchet wheels and spring loaded to bear 
against the ratchet wheels to prevent rotation of 
the reel in one direction while permitting rotation 
in the other direction, 

said wind-up mechanism further having means for 
imparting rotational movement to the reel struc 
ture, 

said frame also having a cross member extending be 
tween the side plates and aligned generally parallel 
to the reel axis, said cross member. being positioned 
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and adapted to act as a reaction point on the frame 
against which a strap can be tensioned during and 
after wind-up, and said frame also having a strap 
threading slot at the end of the frame opposite the 
end of the frame on which said cross member is po 
sitio'ned. 

2. A strap adjusting and tensioning device according 
to claim 1 wherein the means for imparting rotation to 
the reel comprise coupling means adapted to be en 
gaged by mating coupling means of a crank member. 

3. A strap adjusting and tensioning device according 
to claim 1 including tool actuatable means for tripping 
the holding pawl. . 

4. In combination, a strap and a strap adjusting and 
tensioning device according to claim 1. 

5. In combination, a strap and a strap adjusting and - 
tensioning device according to claim 2. 

6. In combination a strap and a strap adjusting and 
tensioning device according to claim 3, 

7. In combination a strap, a strap adjusting and ten 
sioning device according to claim 2, and a crank mem 
ber adapted to be coupled to the rotation imparting 
means. 

8. A combination according to claim 7 in which the 
crank member is a torque wrench. ' 

9. A load securing assembly including a strap, a pair 
of attachment ?ttings and a strap adjusting and tension 
ing device according to claim 1 positioned on the strap 
between the attachment ?ttings with the strap passing 
beneath the cross member, through the slot of the reel, 
and through the frame threading slot. 

10. A load securing assembly according to claim 9 
wherein one of said attachment ?ttings is ?xed to said 
strap and the other attachment ?tting is slidably posi 
tionable on said strap. 

11. A load securing assembly according to claim 10 
wherein the strap end carrying the slidable attachment 
fitting is doubled back and also passes through the slot 
of the reel. ' 

12. A load securing assembly including a strap, a pair 
of attachment ?ttings and a strap adjusting and tension 
ing device according to claim 2 positioned on the strap 
between the attachment fittings with the strap passing 

' beneath the cross member, through the slot of the reel 
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and through the frame threading slot. 
13. A load securing assembly including a strap, a pair 

of attachment ?ttings and a strap adjusting and tension 
ing device according to claim 3 positioned on the strap 
between the attachment ?ttings with the strap passing 
beneath the cross member, through the slot of the reel 
and through the frame threading slot. 
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