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ABSTRACT: Hydraulic pulley apparatus including a frame, 
anchored to a tiedown assembly, supporting a first pulley on a 
movable axis and a second pulley on a selectably fixed axis. A 
cable or chain extends over the first and second pulleys and is 
connected at one end to the frame, with the other end being 
attached to a workpiece. The pulleys are arranged in such a 
manner that movement of the first pulley away from the 
second pulley draws the end of the chain attached to the work 
piece toward the second pulley. The movement of the first 
pulley is accomplished by selectively operable and controlla 
ble hydraulic power means. A third pulley may be mounted on 
the frame at various positions above the first and second pull 
leys for receiving the end of the chain attached to the work 
piece, and maintaining the chain at various attitudes. Locking 
means hold the chain under tension to permit release of the 
hydraulic power means for sequential operation thereof. 
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HYDRAULEC PULLEY APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a pulley apparatus and, more par 

ticularly, to a novel hydraulically actuated pulley apparatus 
adapted to be attached to a member of a structural body, such 
as an automobile, for pulling the member with respect to the 
body for moving, straightening or performing any other 
desired work on the member or the body itself during the 
repair thereof. 

2. Description of the Prior Art 
Heretofore, it has been the conventional practice to use 

handtools, such as angle irons and crowbars in repairing au 
tomobile body parts. The advantage in using such tools is the 
easy maneuverability of the tools and the ready access that 
these tools permit in reaching these parts. Although these 
tools have been successfully employed in the past, several 
problems and difficulties have been encountered which 
severely limit their utilization. 
On occasions when a large amount of force is needed in 

pulling or straightening body members, the pulling force 
generated by these leverage tools is usually insufficient to 
move these members. Furthermore, in order to gain any 
leverage, the body members sometimes act as a fulcrum for 
the tools. This oftentimes results in marring the appearance of 
or even damaging the members, which, of course, is undesira 
ble. What is often required in aligning or straightening a body. 
member is a steady continuous force acting to move the 
member only a few inches, but to an exact position. A com 
mon fault of the handtools is overpull, where a short burst of 
force carries the member past its intended aligned position. 

It is recognized therefore, that in many situations some 
mechanical apparatus must be used in providing the means for 
working on automotive body members. A common means 
used is a pulley arrangement such as a block and tackle ap 
paratus. In such a device, the mechanical advantage 
developed by the pulleys provides the pulling force that is 
required. However, such devices are usually not maneuvera 
ble enough to permit widespread usage and often require 
overhead beams, cranes, and other expensive and unwieldy 
apparatus. As a general rule, the angle of the pulling force on a 
body member varies numerously, depending on the position of 
the member and the manner in which it must be straightened 
or aligned. Since the block and tackle must be anchored from 
the same angle as the direction of the pulling force, such a 
device is often impractical to employ because such various 
anchoring positions are not readily available or, in fact, possi 
ble. 

SUMMARY OF THE INVENTION 

Accordingly, the problems and difficulties encountered 
with the conventional means and apparatuses mentioned 
above are obviated by the present invention which provides a 
hydraulic pulley apparatus supporting a first cable or chain 
which is adapted to be attached to a workpiece from a variety 
of positions, The hydraulic pulley apparatus includes a frame 
having a base portion mounted on wheels for easy maneuvera 
bility and portability. The upper portion of the frame is 
anchored to a tiedown assembly by a second cable or chain. 
The first chain is adapted to be connected at one end to the 
workpiece and at the other end to attachment means located 
on the base portion of the frame. A hydraulic piston and 
cylinder combination is pivotally connected at one end to the 
base portion with a first pulley being connected to a piston rod 
extending out of the other end of the cylinder. A second pulley 
is rotatably mounted on the frame adjacent the anchored por 
tion thereof. The two pulleys and the attachment means are 
arranged in such a fashion that the first chain extends from the 
attachment means, around the first pulley, then around the 
second pulley in the opposite direction, and finally to the 
workpiece, forming a modified S-shaped configuration. Upon 
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2 
actuation of the piston-cylinder combination, the piston rod 
extends out of the cylinder to move the first pulley away from 
the attachment means and the second pulley, thereby drawing 
the end of the chain, attached to the workpiece, toward the 
second pulley. A novel lock mechanism is provided for hold 
ing the chain under tension during the work operation to per 
mit release of the hydraulic power for sequential operation of 
the hydraulic piston to obtain pulling action for greater 
distances than the length of the piston. 

In one form of the invention, the apparatus is provided with 
a third pulley adapted to be mounted in various positions on 
the frame above the second pulley to receive the cable or 
chain extending from the second pulley to the workpiece. 
Securing means are mounted on the third pulley for anchoring 
the third pulley to the tiedown assembly. 

In another form of the invention, the apparatus is provided 
with a fourth pulley freely mounted on the cable or chain 
located between the second and third pulleys to function as a 
block and tackle arrangement. 

Therefore, it is among the primary objects of the present in 
vention to provide a highly maneuverable pulley apparatus for 
working on body members of an automobile. 
Another object of the present invention is to provide a 

portable pulley apparatus that is capable of varying the angle 
of pulling force acting on the body member. 
Another object of the present invention is to provide a 

portable pulley apparatus that is operable by hydraulic actua 
tion. 

Another object of the present invention is to provide a 
portable pulley apparatus that can be transported and 
operated in many environments. 

Still another object of the present invention is to provide a 
novel pulley apparatus that is capable of various adaptabilities 
for a variety of uses. 

Still other objects, features and attendant advantages of the 
present invention, together with various modifications, will 
become apparent to those skilled in the art from a reading of 
the following detailed description of the preferred embodi 
ment constructed in accordance therewith, taken in conjunc 
tion with the accompanying drawings wherein like numerals 
designate like parts in the several figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

F.G. 1 is an elevational view, partly diagrammatic, illustrat 
ing a hydraulic pulley apparatus in accordance with the 
present invention in an operative position in connection with a 
body member; 

FIG. 2 is a perspective view of the pulley apparatus showing 
the novel hydraulic actuating means; 

FIG. 3 is an enlarged elevational view, partly broken away, 
of the pulley apparatus showing the cable or chain by broken 
lines; 

FIG. 4 is a front elevational view of the pulley apparatus as 
seen from the left in FIG. 3; 

FIG. 5 is a fragmentary plan view, partially in section, of the 
upper pulley, taken substantially along line 5-5 of FIG. 3; 

FIG. 6 is a fragmentary plan view, partially in section, of the 
second pulley, taken substantially along line 6-6 of FIG. 3 and 
showing the locking means; 

FIG. 7 is a fragmentary plan view, partially in section, of the 
chain attachment to the frame, taken along line 7-7 of FIG. 3; 

FIG. 8 is a fragmentary view similar in aspect to FIG. 6 and 
showing the locking means in a different position; and 

FIG. 9 is a diagrammatic elevational view of the pulley ap 
paratus utilizing another arrangement of pulleys. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to FIG. 1, hydraulic pulley apparatus in ac 
cordance with the present invention is indicated generally at 
10 and is anchored as to a tiedown device 1 by means of a 
cable or chain 12, shown in broken lines. The pulley apparatus 
10 can also be secured to the tiedown device at a second 
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lower position, indicated in phantom lines at 12'. This option 
depends on the position from which the pulley apparatus 10 is 
pulling a cable or chain, a first position chain being shown in 
broken lines at 13 and a second position chain being shown in 
phantom lines at 13'. 

In the operative position in which the chains are shown in 
broken lines, the chain 13 extends from the pulley apparatus 
10 and is connected to a body member or workpiece 14. The 
body member 14 is illustrative only, and may be a bent au 
tomobile frame requiring straightening, in which case it is 
shown securely anchored as to a second tiedown device 15 by 
means of a cable or chain 16 for restrained rigidity against the 
pull of the apparatus 10. 

Referring now in detail to FIGS. 2 and 3, the hydraulic pull 
ley apparatus 10 includes a frame 17 having a pair of bifur 
cated legs 18 integrally connected to a base platform 19 and 
being vertically supported by gussets 21. The platform 19 acts 
as the sole support of the frame 17 in its operable position. 
However, a pair of wheels 22 are connected to one end of the 
platform 19 and are utilized to transport the whole apparatus 
to various work stations. 

Located between the legs 18 and integrally connected to the 
platform 19 is a notched attachment plate 23, adapted to 
receive the chain 13. A hydraulic cylinder 24 is also located 
between the legs 18 and is pivotally connected thereto by pin 
means 25. A piston is axially movable within the cylinder 24 
and is hydraulically controllably actuated in the conventional 
manner. A piston rod 26 is connected to the piston, extends 
out of the free end of the cylinder 24, and is integrally pro 
vided at its free end with a yoke 26' upon which a first pulley 
27 is rotatably mounted so as to rotate about a movable axis. 

Also located between the base legs 18 is a second pulley 28 
rotatably mounted on the base legs 18 at their union. A lock 
mechanism 29 is pivotally mounted on the legs 18 adjacent the 
second pulley 28. Located on a cross brace 31 integrally con 
necting the legs 18 is a hook 32 adapted for connection to the 
anchor chain 12" of FIG. 1. 
A pair of stanchions 33 are integrally connected to the base 

legs 18 at their union and include a plurality of vertically 
spaced holes 34 for selectively receiving a pin 35 or 35". The 
pin 35 is utilized to rotatably support a third pulley 36 in a plu 
rality of vertical positions. The positioning of the pulley 36 de 
pends on the height desired and the angle of the pulling force 
of the cable 13 required. A modified V-shaped member 37 is 
also pivotally connected to the pin 35 on both sides of the 
third pulley 36. A hook 38 is connected to the lower leg of the 
member 37 and is adapted for connection to the anchor chain 
12 of FG 1. 

Referring to FIG. 3, the chain 13 is adapted to operate in 
various configurations. In one circuit, one end of the chain 13 
is connected to the attachment means 23. The chain 3 then 
extends horizontally to the first pulley 27, around the pulley 
27 and then to the second pulley 28 in the reverse direction. 
The chain 13 then extends horizontally to the first pulley 27, 
around the pulley 27 and then to the second pulley 28 in the 
reverse direction. The chain 13 then extends around the 
second pulley 28 and finally in a horizontal direction to be at 
tached to the body member 14. As can be seen, this first cir 
cuit forms a modified S-shaped configuration. 
The second circuit illustrated shows the chain 13 extending 

from the attachment means 23, around the first pulley 27 and 
to the second pulley 28, as done previously. However, in this 
circuit, the chain 13 extends partially around the second pull 
ley 28 and then vertically to the third pulley 36. The chain 13 
then extends around the third pulley 36 and onward to the 
body member 14. In this modified S-shaped configuration, the 
upper loop of the 'S' is larger than the lower loop. As previ 
ously stated, the height of the third pulley 36 can be adjusted 
as desired. 
As more clearly shown in FIG. 4, the pins 35 and 35' can be 

easily removed for ease of installation and convertibility of the 
third pulley 36. It should also be noted that all three of the pull 
leys lie in the same vertical plane negating the possibility of 
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4. 
developing any bending moments in the axial direction of the 
pulleys. 

FIG. 5 shows a spring detent mechanism 41 including a 
bearing member 42 located on the member 37 and spring 
biased against the chain 13 as it extends over the third pulley 
36. This detent mechanism 41 serves to retain the chain 13 in 
a taut condition between the pulleys 28 and 36 to prevent the 
occurrence of slack or twist in the chain. 

Referring now in detail to FIGS. 6 and 8, the lock 
mechanism 29 includes a latch 45 pivotally mounted on a 
cross rod 46 secured to both base legs 18. The latch 45 is 
bifurcated to provide a pair of prongs 47 for engagement with 
the links of the chain 13. As illustrated by FIGS. 6 and 8, the 
latch 45 is axially movable along the cross rod 46. In FIG. 6, 
the latch 45 is in a center position whereby a link 49 in the 
chain is located between the prongs 47, which in turn engage 
the top side of the link 50 directly below the link 49 shown 
between the prongs 47. In FIG. 8, the latch 45 has been axially 
moved on its cross rod 46 to a side position whereby only one 
of the prongs 47 engages the inner portion of the registering 
link 50 by insertion therethrough. As seen most clearly in FIG. 
3, the prong or prongs 47 bear against the pulley 28 to limit 
the upward rotational movement of the latch 45 to achieve the 
locking function. The positioning of the latch 45 is done 
manually depending on the registration of the chain links. The 
advantage of this adjustable locking means 29 is that it can en 
gage and lock the chain 13 at any link when it is desired to 
lock the chain under tension, as when retracting the hydraulic 
piston 26 preparatory to a sequential stroke. 

FIG. 7 more clearly shows the chain 13 being connected to 
the attachment means 23. This is accomplished simply by in 
serting the cross link of the chain 13 into the slot 48 for abut 
ment obstruction retention of the next link. 

Referring now to FIG. 9, the pulley apparatus has been 
modified to include a fourth pulley 51 acting as a block and 
tackle means. In this arrangement, the chain 13 extends from 
the attachment means 23, around the first and second pulleys 
27 and 28, around the free-floating pulley 51 and finally is fix 
edly attached to the third pulley 36 or other securing means 
on the stanchions 33. The pulley 51 is then adapted to be 
hooked on to any workpiece such as the body member 14 or a 
chain thereto. 
The operation of the pulley apparatus will be more clearly 

understood with reference to FIGS. 1 and 3. With the pulley 
apparatus 10 in the operable position where only the first two 
pulleys 27 and 28 are utilized, the chain 12' is connected to 
the lower hook 32 for anchoring to the tiedown device 1 1. The 
chain 3' is connected to the attachment means 23 and ex 
tends around the pulley 27. Initially, the piston rod 26 is 
located in its retracted position within the cylinder 24. Upon 
actuation of piston and cylinder 24, the piston rod 26 and its 
integral yoke 26' extend outwardly, moving the pulley 27 from 
its position shown in solid lines to a position shown in broken 
lines, the length of travel depending upon the length of the 
piston stroke. As the pulley 27 moves away from the at 
tachment means 23 and the second pulley 28, the lower por 
tion of the "S" is extended with the portion of the chain 13' 
ahead of the second pulley 28 being drawn over the second 
pulley 28. This obviously exerts a pulling force on whatever 
the object or body may be to which the free end of the chain 
13' is attached, for performing work thereon in a direction 
toward the second pulley 28. If further work movement is 
required, the chain 13' is retained in its tensioned position at 
the pulley 28 by means of the lock mechanism 29, and the pull 
ley 27 is then returned to its starting position by release of the 
hydraulic pressure in the cylinder 24. The chain slack below 
the pulley 28 caused by this retracting movement is then taken 
up by removing the chain from the attachment means 23 and 
manually pulling the chain taut again over the piston pulley 
27. The registering link is placed into the attachment means 
23 in this new location and the entire process is repeated as 
often as desired in order to pull the body member 14 or other 
object toward the second pulley 28. It should be noted that, in 



S 
this operation, the horizontal component of the load on the 
chain 12' is equal and opposite to the horizontal component of 
the load of the chain 13' so that there are no resultant force 
components generated externally to cause an upsetting mo 
ment arm on the frame 17. Also, the external forces caused by 
the chains 12' and 13' act on a single point on the frame 17 
thereby not causing any torsional effects within the frame. The 
frame 17, therefore, is perfectly stable with no need for 
further anchor means, it being noted that the resultant vertical 
force component of all external forces applied to the frame 17 
is downward. Such a simple tiedown procedure greatly 
enhances the operability of the pulley arrangement since the 
apparatus can be easily maneuvered to various locations 
without the need of securing the frame 17 directly to the 
ground. 

Furthermore, if a different angle or elevation of pulling 
force is required, the third pulley 36 is utilized. The pulley 36 
is adjustable to various positions depending upon the attitude 
of the chain 13 required. This positioning is accomplished by 
inserting the pin 35 through any pair of holes 34 desired. 
When the position of the pulley 36 is fixed, the chain 12 is 
then secured to the hook 38. The operation of this arrange 
ment is essentially the same as the previous operation, with the 
body member 14 being drawn toward the third pulley 36. In 
this arrangement, as before, the horizontal force components 
of the chains 12 and 13 are equal and opposite, the internal 
loads acting on the frame 17 are balanced and no torsional ef 
fects are produced. Therefore, the frame 17 is stable with no 
further anchoring means required. 
The operation of the block and tackle means shown in FIG. 

9 is also substantially the same as the previous operations with 
the pulley 51 being drawn toward the second pulley 28. Again 
it can be readily seen that the external and internal forces act 
ing on the apparatus are balanced and the device is stable. 

It is important to note that the cylinder 24 is pivotally con 
nected to the frame 17 so that there is no binding of the piston 
rod 26 within the cylinder 24 due to any moment arm other 
wise created by the force of the chain on the piston pulley 27. 
What I claim is: 
1. A pulley apparatus adapted to rest on a floor comprising: 
a frame having a base and an upper vertical stanchion; 
attachment means located on said base; 
a horizontally oriented hydraulic cylinder connected to said 

base above said attachment means and having a piston 
rod axially movable therein and extending out of one end 
of the cylinder for substantially horizontal reciprocation; 

a first pulley rotatably mounted on the end of said piston 
rod for substantially horizontal reciprocation therewith; 

a second pulley rotatably mounted on said frame above said 
hydraulic cylinder, said first pulley adapted to travel in a 
direction away from said attachment means and said 
second pulley; 

means connected to said frame adjacent said second pulley 
adapted for anchoring said frame relative to said floor; 

flexible chain means removably connected at one end to 
said attachment means, said flexible chain means further 
extending around said first pulley in one direction and 
around said second pulley in the opposite direction, with 
the other end adapted to be attached to a workpiece; and 

selectively operable lock means mounted on said frame ad 
jacent said second pulley for preventing travel of said 
chain in a direction toward said workpiece whereby, upon 
extension of the piston rod, the displacement of the first 
pulley draws the flexible chain means over the two pulleys 
causing the end of the flexible chain means attached to 
the workpiece to be displaced toward the second pulley in 
a direction opposite that of the first pulley. 
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2. The invention as defined in claim 1 wherein 
said lock means includes a latch pivotally mounted on said 

frame and having a pair of prongs extending out of the 
free end for engagement with said chain and rotation 
limiting engagement with said second pulley. 

3. The invention as defined in claim 2 wherein said latch is 
axially movable for selective engagement of at least one of 
said prongs with said chain notwithstanding the registration of 
said chain. 

4. A pulley apparatus adapted to rest on a floor comprising: 
a frame having a base and an upper vertical stanchion; 
attachment means located on said base; 
a horizontally oriented hydraulic cylinder connected to said 

base above said attachment means and having a piston 
rod axially movable therein and extending out of one end 
of the cylinder for substantially horizontal reciprocation; 

a first pulley rotatably mounted on the end of said piston 
rod for substantially horizontal reciprocation therewith; 

a second pulley rotatably mounted on said frame above said 
hydraulic cylinder, said first pulley adapted to travel in a 
direction away from said attachment means and said 
second pulley; 

means connected to said frame adjacent said second pulley 
adapted for anchoring said frame relative to the floor; 

a third pulley rotatably mounted on said frame stanchion; 
said frame stanchion including means for adjusting the 
vertical position of said third pulley; 

said third pulley being provided with means adapted for 
anchoring said frame relative to the floor; and 

flexible means removably connected at one end to said at 
tachment means, said flexible means further extending 
around said first pulley in one direction and around said 
second pulley in the opposite direction and extending 
around said third pulley between said second pulley and a 
workpiece, with the other end adapted to be attached to 
the workpiece whereby, upon extension of the piston rod, 
the displacement of the first pulley draws the flexible 
means over the three pulleys causing the end of the flexi 
ble means attached to the workpiece to be displaced 
toward the second pulley in a direction opposite to that of 
the first pulley. 

5. A pulley apparatus for the application of force to an au 
tomobile body member for the bending of the automobile 
body member, said apparatus being portable and resting on a 
floor, said apparatus comprising: 
a frame having a floor-engaging base and first and second 
upwardly extending stanchions; 

attachment means located on said frame; 
a hydraulic cylinder secured to said frame, said cylinder 

being located between said stanchions, a piston rod in 
said cylinder mounted for reciprocation with respect to 
said cylinder; 

a first pulley pivotally mounted on the end of said piston rod 
for reciprocation therewith; 

a second pulley rotatably mounted between said stanchions 
on a pivot pin extending between said stanchions; 

flexible means having a first end attached to said at 
tachment means, said flexible means extending between 
said stanchions, around said first pulley and around said 
second pulley; and 

a lock mechanism pivotally mounted on at least one of said 
stanchions to swing between said stanchions toward said 
second pulley, said lock mechanism engaging said flexible 
means extending around said second pulley so that said 
flexible means can move around said second pulley 
toward said first pulley and is restrained from opposite 
motion. 


