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STRAIGHTENING EQUIPMENT 

The present invention relates to tensioning apparatus 
for use, for example, in straightening damaged chassis 
and coachwork of motor vehicles, 
Various tensioning mechanisms for this purpose have 

previously been proposed. These'mechanisms are in 
creasingly being employed for reshaping motor vehicle 
parts which have been bent by collison. Usually, such 
mechanisms employ a ground anchorage, a chain se 
cured by a gripping or anchorage device to the vehicle 
part which is to be reshaped and extending to a support 
frame or post, which is secured to the ground anchor 
age, and a tensioning device, for example a hydraulic 
jack, for exerting a tension in the chain, the support 
frame or post being adjustable for controlling the direc— 
tion of the pull exerted by the tensioning of the chain 
on the vehicle part. 
These previously proposed mechanisms have the dis 

advantages that they are too complicated, and are 
therefore expensive, too bulky to be readily moved 
from place to place in a con?ned and busy workshop, 
and, in some cases, liable to distortion of the support 
frame or post, or arms extending therefrom, by the ten 
sion in the chain. 

It is an object of the present invention to provide a 
novel and improved tensioning member in which ten 
sion is imparted to a tensile member by tensioning the 
tensile member parallel to a post, so that the loads ex 
erted on the post by such tensioning are mainly, or even 
entirely, compressive. 
According to the present invention, tensioning appa 

ratus is provided which comprises a tensile member for 
attachment to an object to which tension is to be ap 
plied, a pulley for guiding the tensile member from the 
object to means for engaging the tensile member, the 
engaging means and the tensile member being carried 
on a post, means for effecting relative movement apart 
of the engaging means and the pulley along the post to 
exert a tension in the tensile member, and means for 
anchoring the post against such tension. 
The invention will be more readily understood from 

the following description of an embodiment thereof 
given by way of example with reference to the accom 
panying diagrammatic drawings, in which: 
FIG. 1 shows a front view of a tensioning apparatus 

embodiment the present invention; 
FIG. 2 shows a rear view of the apparatus of FIG. 1; 
FIG. 3 shows a view in perspective of a buffer stop 

arrangement for use with the apparatus illustrated in 
FIG. I; and 
FIG. 4 shows a front view of a modi?ed tensioning 

apparatus embodying the present invention. 
As shown in FIG. I, the apparatus has a vertical, cy~ 

lindrical hollow post 10, which extends upwardly from 
a base plate 11, and is rigidly secured thereto by means 
of a sleeve I2, welded to the base plate 11 and the hol 
low post 10. 
A pulley support in the form of a frame indicated 

generally by reference numeral 14 extends transversely 
of the post 10. The frame 14 comprises a pair of paral 
lel, vertical side walls in the form of plates, which ex 
tend at opposite sides of the post 10 parallel to one an 
other and of which only one is visible in the drawing 
and is indicated by reference numeral 15. A pair of 
chain pulleys 16 are supported by and between the 
plates IS on axles 17. 
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2 
A pair of mechanically actuatable hydraulic jacks 19 

are mounted on the pulley support frame 14 and act be 
tween the latter and abutments 20, which are formed 
by plates welded to a sleeve 21. The sleeve 21, and fur 
ther sleeves 22 and 23, are cylindrical and extend coax 
ially around the post I0, the sleeves 21, 22 and 23 
being slidable along the post 10. 
At the top of the post 10 and the sleeve 23, there is 

provided a pulley mounting, indicated generally by ref 
erence numeral 25, which includes a pair of side plates, 
of which only one is visible and is indicated by refer 
ence numeral 26, between which a pulley 28 is rotat 
ably mounted on an axle 29. and a lower. cylindrical 
portion 30 which protrudes downwardly into the tops 
of the sleeve 23 and the post 10. The pulley mounting 
25 further has a support ?ange 31, which rests on the 
top of the sleeve 23. 
A chain 33 is guided around the undersides of the 

guide pulleys 16 between the plates 15, and over the 
pulley 28 between the side plates 26, and at the right 
hand side of the apparatus, as viewed in FIG. I, extends 
through an abutment in the form of a short pipe 34. A 
locking plate 35, which is formed with a slot (not 
shown) enabling it to be dropped down into engage 
ment with one of the links of the chain 33, bears against 
the pipe 34 for securing the chain 33 from movement 
in one direction through the pipe 34. 
At the rear of the apparatus, as shown in FIG. 2, a 

lifting device'in the form of a winch 27 is mounted on 
the frame 14 and a further pulley 32 is provided on an 
extension of the axle 29 of the pulley 28. A cable 36 is 
wound at one end on the winch 27, and extends up 
wardly from the winch 27, over the pulley 32 and then 
downwardly to the frame 14, to which the cable 36 is 
anchored where indicated by reference numeral 37. 
The weight of the frame 14 is supported from the 

post 10 on a projecting transverse pin 24 extending 
through the post 10. 
Depending upon the height at which it is desired to 

exert a tension, the winch 27 is operated to raise the 
frame 14 from the pin 24, which is then removed. The 
frame 14 is then lowered, the pulley mounting 25 and 
one or more of the’sleeves 22 and 23 are removed from 
the post 10, and the pulley mounting 25 is then re 
placed on the top of the post 10. By means of the winch 
27, the frame 14 can then be raised slightly above a 
new operating position, so that the pin 24 can be rein 
serted in the post 10 at a higher position than previ 
ously, and the frame 14 can ?nally be gently lowered 
into the new operating position, in which it is supported 
on the pin 24. 
Rotation of the pulley support frame 14 about the 

post 10 is prevented by means of a transverse pin 38, 
which can be inserted through the pulley support frame 
14 and any one of a plurality of transverse locating 
holes, of which only one is shown and is indicated by 
reference numeral 39, and which are formed in the post 
10 at different heights. 
A reel 40 is provided on the base plate 11 around the 

sleeve 12 for storage of the chain 33 when the appara 
tus is not in use. To facilitate movement of the appara 
tus, the base plate 11 is provided with two wheels 4], 
of which only one is shown and which are freely rotat 
able about ?xed axes, and an adjustable wheel 42, 
which is shown in a raised or retracted position in FIG. 
I and which may be locked in a lower position relative 
to the base plate 11, to enable the base plate 11 to be 
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supported above the ground 43 on the wheels 41 and 
42. 

In operation of the apparatus, the right-hand end of 
the chain 33, as viewed in FIG. 1, is anchored to the 
ground‘43, which may for example .be the concrete 
?oor of a workshop, by a suitable, known ground an 
choring device (not shown). The other end of the chain 
is secured by a known gripper device to. for example, 
a bent part of a motor vehicle which is to be reshaped, 
and which is in turn anchored to the ground 43.by 
known means. 
The hydraulic jacks 19 are then actuated to raise the 

sleeves 21 to 23 relative to the pulley support frame 14 
and thereby to raise the pulley mounting 25. Since, as 
illustrated, the pulleys l6 and 28 are disposed in a tri 
angular array with their axes parallel, and the axis of 
the pulley 28 extends transversely of that of the post 
10, the tensioning of the chain 33 resulting from the ex 
tension of the jacks 19 will cause only compressive 
forces to be exerted on the post 10, which therefore is 
not liable to be bent. The plates 15 form strong and 
short moment arms, and are therefore readily able to 
withstand the bending moments exerted thereon. 

It will be appreciated that the apparatus is relatively 
compact and requires very little ?oor space when not 
in use, and also that the apparatus can be readily 
moved from place to place within a workshop. 

If it is desired to exert larger than normal tensions, 
the left hand pulley 16, as viewed in FIG. 1, may be re 
placed by a pair of pulleys arranged side-by»side, on the 
axle 17, and a ?oating pulley may be provided between 
the apparatus and the article to be reshaped, the chain 
being guided around these three pulleys and anchored 
by a shackle (not shown) engaged in a hole 45 formed 
in an anchorage bracket 46 secured at the underside of 
the pulley support frame 15. The ?oating pulley is then 
secured by a short length of additional chain and a grip 
per device to the part to be reshaped. 
Instead of anchoring the device to the ground by 

means of the chain 33, the anchorage bracket 46, or 
the reel 40, and a suitable length of chain may be used 
for this purpose. 
The buffer arrangement shown in FIG. 3 is for use 

when, in addition to exerting a pull on one portion of 
a bent object by means of the chain 33, it is also desired 
to provide an abutment against another portion of that 
part. It will be understood that these circumstances 
may arisedepending on the desired and distorted or 
bent shapes of the object. The buffer arrangement 
comprises two upright posts 50, which are shaped to fit 
at the lower ends thereof into cylindrical sockets 51 (of 
which only is shown - see FIG. 1) secured to the base 
plate 11. The upper ends of the posts 50 are connected 
and braced together by a cross-piece 52. A pair of par 
allel, horizontal arms 53 extend from the posts 50 and 
support a buffer stop 54. In use, the lower ends of the 
posts 50 are ?tted into the sockets S1 with the arms 53 
extending to the left, as viewed in FIG. 1, from the 
posts 50 and the rest of the apparatus shown in FIG. 1. 

If the arms 53, in the above-described position are 
too long for any specific straightening operation, the 
buffer can be raised from the sockets 51, rotated 
through 180° and then replaced in the sockets 51, and 
the base 11 can be rotated through 180° relative to the 
frame 14, so that the arms then extend from the right 
of the post 10, as viewed in FIG. 1, to the left thereof. 

20 

25 

30 

35 

45 

50 

55 

65 

4 
The modified embodiment of the present invention 

shown in FIG. 4 has a cylindrical hollow post 110 se 
cured at its lower end to a base 111 by means of a 
sleeve 112. 
A pulley support indicated generally by reference nu 

.meral 114 is secured to the post 110 and has two side 
cheeks 115 (of which only one is illustrated) between 
which a pulley 116 is freely rotatably mounted. 
A hydraulic jack "7 is supported at its lower end on 

the pulley support 114 and at its upper end engages a 
bracket 118 projecting laterally from an upper sleeve 
119 which is slidable along the post 110. 
A tensile member in the form of a chain 121 extends 

upwardly, substantially vertically, from the pulley I16 
5 to the bracket 118, to which one end of the chain 121 

is anchored by a locking member 123 which engages 
with the chain 121 above the bracket 118. 
The chain 121 is guided around the pulley 116 and 

provided at its other end with a hook 125, or other suit» 
able engagement member such as a clamp or gripper, 
for securely engaging a workpiece (not shown). 
The apparatus thus far described is anchored to the 

ground by an anchoring device 127 and an anchoring 
chain 129 engaged by the anchoring device 127 and by 
a chain engagement hook 131 secured to a sleeve 133 
forming part of the pulley support 114. 
When the apparatus is in use, the pulley support 114 

is secured at the desired height on the post 110 by 
means of a locking pin 135. The hook 125 or other en 
gagement member at one end of the chain 121 is then 
secured to the workpiece, and the other end of the 
chain 121 is secured by the locking member 123 to the 
bracket 118, which, with the locking pin 123 and the 
upper sleeve 119, forms a retainer for the chain. 
By means of a hydraulic pump 137, connected to the 

jack 117 by a hydraulic hose 138, the hydraulic jack 
117 is extended and raises the upper sleeve 119 along 
the post 110, thus applying a tension through the chain 
121 to the workpiece. 
The jack 117 is disposed, as shown, between the sub 

stantially vertical chain 121 and the post 110 and close 
to the latter and the chain 121, and since the lever arms 
formed by the bracket 118 and the pulley support 114 
are short and the upper sleeve 119 is long, large bend 
ing moments are not exerted on the post 110, which 
can readily withstand the mainly longitudinal forces ex 
erted thereon. 

Instead of being connected to the hook 125 or other 
engagement member, to increase the force exerted on 
the workpiece, the chain 121 can be wrapped through 
180° around a freely ?oating pulley and anchored to 
the underside of the pulley support 114, the freely 
?oating pulley being connected e.g., by another chain 
and a gripping device to the workpiece. 

I claim: 
1. Tensioning apparatus for applying tension to an 

object, said apparatus comprising: 
a post; 
means for movably supporting said post in an upright 

position; 
means for vertically displaceably mounting a rotat 

able guide member on the top of said post; 
a first rotatable guide member rotatably mounted in 

said rotatable guide member mounting means; 
rotatable guide member support means extending 

transversely of said post; 
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second and third rotatable guide members rotatably 
mounted in said rotatable guide member support 
means at opposite sides of said post; 

means for supporting said rotatable guide member 
support means at any one of a plurality of different 
positions spaced apart along said post; 

a plurality of sleeve members extending around said 
post and disposed in end-to~end relationship along 
said post, said sleeve members being slidable along 
said post; 

means for supporting said rotatable guide member 
mounting means on the uppermost one of said 
sleeve member; 

abutment means projecting laterally from the lower 
most one of said sleeve members at opposite sides 
of said posts for transmitting vertically upwardly 
directed force to said sleeve members; 

a pair of hydrauilc jacks disposed at opposite sides of 
said post between said abutment means and said 
rotatable guide member support means, said hy 
draulic jacks being extensible to apply said verti 
cally upwardly directed force to said sleeve mem 
bers and thereby raise said ?rst rotatable guide 
member; 

a chain extending over said ?rst rotatable guide 
members and beneath said second and third rotat 
able guide member; 

means for securing said chain at one side of said post 
to the object; 

means for anchoring said chain at the opposite side 
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6 
of said post; and 

means for locking said chain against movement at 
said opposite side of said post towards one of said 
second and third rotatable guide members, 
whereby said chain can be tensioned by the exten 
sion of said hydraulic jacks. 

2. Tensioning apparatus as set forth in claim 1, 
wherein said locking means comprise a locking plate 
engageable with said chain and an abutment on said ro 
tatable guide member support means for retaining said 
locking plate. ’ 

3. Tensioning apparatus as set forth in claim I, 
wherein said rotatable guide member mounting means 
comprise a lower portion shaped to ?t slidably and 
downwardly into the tops of said post and said upper 
most sleeve member, a support ?ange for supporting 
said rotatable guide member mounting means on said 
uppermost sleeve member, and a pair of side plates be 
tween which said ?rst rotatable guide member is 
mounted. 

4. Tensioning apparatus as set forth in claim I, 
wherein said rotatable guide member support means 
comprise a frame, said frame having a pair of parallel 
vertical side walls extending past opposite sides of said 
post. 

5. Tensioning apparatus as set forth in claim I, 
wherein a second means for supporting said rotatable 
guide member support means is located along said post. 

>lI * * * * 


