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DENT REMOVAL APPARATUS AND 
METHOD OF OPERATION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to tools and other mecha 
nisms that are used to remove dents from the surfaces of 
automobiles and other objects made of sheet metal. More 
particularly, the present invention relates to dent removal 
tools that are poWered by pneumatic, hydraulic or electric 
motors. 

2. Description of the Prior Art 
Dent removal tools are commonplace in most automobile 

repair shops. Such tools are used to repair small dents in the 
exterior sheet metal of an automobile. Such dents commonly 
occur in automobiles for a variety of reasons. Those reasons 

include falling tree branches, hail stones, and impacts With 
adj acent car doors in a parking lot. 

In the prior art, there are a variety of tools and techniques 
that are used to remove dents from sheet metal. If a sheet 
metal panel is accessible both above and beloW a dent, the 
most common technique for repairing the dent is through the 
use of a hammer and anvil. In this technique, a shaped anvil 
is placed above the dent. A hammer then strikes the metal 
from beloW the dent, thereby forcing the metal to conform 
to the shape of the above lying anvil. The hammer can be 
manually operated. HoWever, to quicken the procedure, 
poWer operated hammers have been developed, such as is 
exempli?ed by US. Pat. No. 5,119,667 to Hollis, entitled 
Pneumatic Hammer Apparatus. 

One of the advantages of the hammer and anvil dent 
removal technique is that the sheet metal is never pierced. 
Furthermore, the use of a hammer and anvil makes the dent 
in the sheet metal conform nearly perfectly to its original 
shape. Consequently, ?ller putty or solder need not be used 
to either smooth the dent or close a hole in the sheet metal. 

In many applications, the area of sheet metal beloW a dent 
is not readily accessible. Accordingly, no conventional ham 
mer or anvil can be placed beloW the dent. In such scenarios, 
dent pullers are commonly used. Dent pullers come in tWo 
major types. The ?rst type is a contains a screW at its forWard 
most tip and a sliding Weight. To repair a dent, a hole is ?rst 
drilled into the dent. The screW at the tip of the puller is then 
screWed into the hole. The slide Weight is then moved 
reciprocally until the dent is pulled out of the sheet metal. 
Such screW tipped pullers are exempli?ed by US. Pat. No. 
5,408,861 to McCain, entitled Dent Removing Pneumatic 
Puller and US. Pat. No. 3,922,902 to Jarman, entitled Dent 
Removal Device. 

The second common type of dent pulling device does not 
have a screW tip. Rather, such devices have a Welding tip that 
Welds to the sheet metal in the area of the dent. Once the tip 
is Welded to the sheet metal, the tip is pulled using a sliding 
Weight. Such prior art devices are exempli?ed by US. Pat. 
No. 3,801,772 to Curcio, entitled In-Ding Repair Tool. 
A problem associated With both major types of dent 

pullers is that the puller only attaches to one point of the dent 
at a time. As a result, the dent puller does not evenly deform 
the sheet metal. The result is that the dent must be pulled out 
to an inexact shape, The dent is then corrected by using a 
?ller, such as ?berglass or solder. The dent is then sanded 
into its ?nished con?guration. 

The repairing of dents using ?llers and sanding is not 
preferred because such repair techniques are labor intensive. 
Furthermore, any ?ller used to repair the dent may separate 
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2 
from the sheet metal in the future if the automobile exterior 
is ever again damaged by a collision or by Weathering. 
A need therefore exists in the art for a dent repair device 

that is capable of repairing a dent Without the use of pullers 
and/or body ?ller, even When the underside of the dent is 
inaccessible. Such a need is met by the present invention as 
described and claimed beloW. 

SUMMARY OF THE INVENTION 

The present invention is a tool apparatus and method of 
use for repairing dents in sheet metal. The tool contains tWo 
elongated arms that extend out of a common housing. The 
tWo arms terminate generally in the same plane a predeter 
mined distance from the housing. One of the elongated arms 
terminates With an interchangeable anvil head. The other 
elongated arm terminates With an impact head. The impact 
head is placed beloW a dent in a sheet metal structure. The 
anvil head is supported in the exterior of the sheet metal 
structure over the dent. A motor is disposed Within the 
common housing, The motor moves at least one of the 
elongated arms and causes the impact head and the anvil 
head to strike one another. When a dent in sheet metal is 
placed in betWeen the impact head and the anvil head, the 
dent is deformed and is forced into the shape of the anvil 
head, thereby repairing the dent. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present invention, ref 
erence is made to the folloWing description of an exemplary 
embodiment thereof, considered in conjunction With the 
accompanying draWings, in Which: 

FIG. 1 is a side vieW of one preferred embodiment of the 
present invention assembly; 

FIG. 2 is a perspective vieW of the embodiment of the 
present invention shoWn in FIG. 1, shoWn in conjunction 
With a car door panel to illustrate a preferred method of use; 

FIG. 3 is cross-sectional vieW of the embodiment of the 
present invention shoWn in FIG. 1, vieWed along section line 
3—3; 

FIG. 4 is a schematic vieW of an alternate embodiment of 
the present invention dent removal tool; and 

FIG. 5 is a schematic vieW of a second alternate embodi 
ment of the present invention dent removal tool. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention is a poWer tool used to remove 
dents from sheet metal. Although the present invention tool 
can be poWered by an electric motor or a hydraulic motor, 
the present invention assembly is particularly Well suited for 
use With a pneumatic drive. Accordingly, the exemplary 
embodiment of the present invention Will be described in a 
con?guration that contains a pneumatic drive. 

Referring to FIG. 1, there is shoWn one preferred embodi 
ment of the present invention tool assembly 10. The tool 
assembly 10 includes a housing 12. A pneumatic motor is 
retained Within the housing 12, as Will be later explained. An 
activator handle 14 is coupled to the exterior of the housing 
12. When the activator handle 14 is depressed, the pneu 
matic motor Within the housing 12 is activated. 
TWo elongated arms extend from the housing 12. The 

upper arm is an anvil arm 16. In the shoWn embodiment, one 
end of the anvil arm 16 is rigidly af?xed to the housing 12. 
The opposite end of the anvil arm is connected to a remov 
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able anvil head 18. The anvil head 18 has a contact surface 
22 that faces downwardly toward the second arm. In the 
shown embodiment, the anvil contact surface 22 is ?at. 
However, by changing the removable anvil head 18, anvil 
contact surfaces that are convex, concave, bulbous or 
pointed can be obtained. 

The elongated arm that extends from the bottom of the 
housing 12 is a hammer arm 20. As will be later explained, 
the hammer arm 20 vibrates and strikes the anvil head 18 
that is supported by the anvil arm 16. A replaceable impact 
head 24 is disposed at the end of the hammer arm 20. The 
impact head 24 can have many different shapes including a 
planar shape, a convex shape, a concave shape, a bulbous 
shape or a pointed shape. Regardless of its shape, the impact 
head 24 is preferably hardened so it does deform when stuck 
against a dent in sheet metal. The hammer arm 20 and 
impact head 24 are narrow, whereby both can be passed 
through a hole having a diameter between 1A1 inch and % inch 
for a purpose which will later be explained. 

The hammer arm 20 supports the impact head 24 directly 
below the contact surface 22 of the anvil head 18. As a result, 
when the tool assembly 10 is activated, the impact head 24 
is caused to strike against the anvil head 18 in rapid 
succession. If a piece of sheet metal were placed in between 
the impact head 24 and the anvil head 18, the repeated blows 
from the impact head 24 would cause the sheet metal to 
deform to the shape of the anvil head 18. Consequently, by 
placing a sheet metal dent in between an impact head 24 and 
an anvil head 18 of the appropriate contours, the dent can be 
worked out of the metal. 

In automotive body repair, one of the common places that 
dents occur is in the doors of the automobile. The dents are 
caused when the door is opened against a standing object or 
when the door of an adjacent automobile strikes the door in 
a parking lot. A common problem with repairing dents in 
automobile doors is that the back side or the dent is 
inaccessible. As a result, the door must be completely 
disassembled or a dent puller must be used. The present 
invention tool offers a third option that has not before 
existed. 

Referring to FIG. 2, it can be seen that when a dent 30 is 
present in the middle of an automobile door 32, the present 
invention tool assembly 10 can be used. To use the present 
invention tool assembly 10, a hole is ?rst drilled into the side 
panel 34 of the door 32. The hammer arm 20 is then inserted 
through the hole until the impact head 24 is supported 
behind the dent 30. The impact head 24 is narrow. As such, 
the hammer arm 20 and impact head 24 can be readily 
passed through the drilled hole. 
An anvil head 18 is placed on the anvil arm 16 that closely 

matches the contour of the sheet metal surrounding the dent 
30. When the tool is activated, the hammer arm 20 begins to 
vibrate and the impact head 24 strikes the dent 30 from 
inside the door panel. The dent 30 is braced by the anvil head 
18 on the anvil arm 16. The impacts from the impact head 
24 deforms the sheet metal and causes the sheet metal to 
conform to the shape of the anvil head 18. Since the anvil 
head 18 is selected to match the contour of the door, the dent 
30 is deformed back into the desired contour of the door. The 
dent in the sheet metal can therefore be prepared without 
piercing the sheet metal and without using body ?llers. 

Once the dent 30 is worked back into the contour of the 
door 32, the hammer arm 20 is retracted from the hole in the 
side door panel 34. The hole is then blocked using an 
elastomeric stopper or some other obstruction. The door 32 
is now ready to be painted in the area of the dent 30 and the 
repair is complete. 
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4 
Referring to FIG. 3, it can be seen that the anvil arm 16 

is rigidly mounted to the housing 12. The hammer arm 20, 
however, is coupled to a motor that moves the hammer arm 
20 relative the housing 12. A dent in an automobile can be 
at almost any location. The present invention tool preferably 
comes with a variety of different sets of anvil arms 16 and 
hammer arms 20. The anvil arms 16 and hammer arms 20 
can come in many different lengths and con?gurations to 
reach different dents in different locations. As such, it will be 
understood that the con?guration of the anvil arm 16 and 
hammer arm 20 shown in the drawings is merely an example 
of one possible embodiment. The hammer arm 20 and the 
anvil arm 16 must be matched in order to support the impact 
head and the anvil head on opposite sides of the same dent. 
According, different hammer arms 20 and anvil arms 16 are 
preferably color coded or otherwise coded so that only a 
proper combination of a hammer arm 20 and an anvil arm 16 
will be used. 

In the shown embodiment, the motor used to drive the 
hammer arm 20 is a pneumatic motor that is selectively 
coupled to a pressuriZed air source via a pneumatic coupling 
42. The distal end 41 of the hammer arm 20 connects to the 
drive motor. The hammer arm 20 is also pivotable coupled 
to the housing 12 a short distance below its distal end 41. 
Consequently, it will be understood that as the drive motor 
moves the distal end 41 of the hammer arm 20 back and forth 
in the directions of arrow 44, that movement is translated 
into an up and down movement at the impact head on the 
opposite end of the hammer arm 20. The up and down 
movement of the impact head causes the impact head to 
repeatedly strike the anvil head or and object placed between 
the impact head and the anvil head. 
The distal end 41 of the hammer arm 20 is pivotably 

connected to a piston shaft 46. The piston shaft 46 extends 
into a piston chamber 48 through a forward wall 49 and 
engages a pneumatic piston 50 within the chamber 48. The 
piston 50 is biased away from the forward wall 49 by a 
return spring 52. The range of movement for the piston 50 
in the piston chamber 48 corresponds to the compression 
length of the spring 52. When the return spring 52 is 
unbiased, the piston 50 is aligned with imaginary line A. 
When the return spring 52 is fully compressed, the piston 50 
aligns with imaginary line B. A vent port 54 is disposed in 
the bottom of the piston chamber 48 at some point in 
between imaginary line A and imaginary line B. 

Compressed air enters the housing through a pneumatic 
coupling 42. The compressed air ?ows through a supply 
conduit 56 that extends from the pneumatic coupling 42 to 
the piston chamber 48. An on/off valve 58 is disposed along 
the supply conduit 56. The on/off valve 58 is coupled to the 
activation handle 14 (FIG. 1), whereby the on/off valve 58 
is open only when the activation handle is squeeZed. Air 
How is also controlled by a regulator valve 60 that selec 
tively regulates the maximum volume of air permitted to 
How into the piston chamber 48. 
When the on/off valve 58 is open, compressed air ?ows 

past the regulator valve 60 and into the piston chamber 48. 
As the air pressure rises in the piston chamber 48, the piston 
50 moves from imaginary line Aback toward imaginary line 
B. As soon as the piston 50 moves past the vent aperture 54, 
the compressed air vents out of the piston chamber 48 and 
the return spring 52 returns the piston 50 to imaginary line 
A. This cycle automatically repeats many times per second 
depending upon the air pressure, the air How and the strength 
of the return spring. 
The use of the pneumatic drive motor described is only 

exemplary and it should be understood that any pneumatic, 
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hydraulic or electric motor could be adapted for use in the 
present invention. 

Referring to FIG. 4, an alternate embodiment of the 
present invention is shoWn. In this embodiment, there is no 
anvil arm. Rather, this embodiment uses tWo hammer arms 
100, 102 that strike against one another on either side of a 
dent. In this embodiment, both the hammer arms 100, 102 
are coupled to a common drive motor 104. As a result, the 
movement of the hammer arms 100, 102 is coordinated. The 
anvil heads formally used on the stationary anvil arm of FIG. 
1 can be connected to the ends of either of the hammer arms 
100, 102 as needed. 

Referring to FIG. 5, a second alternate embodiment of the 
present invention is shoWn. In this embodiment, there is also 
no anvil arm. Like the embodiment of FIG. 4, this embodi 
ment uses tWo hammer arms 200, 202 that strike against one 
another on either side of a dent. In this embodiment, both the 
hammer arms 200, 202 are coupled to separate drive motors 
204, 206. Both drive motors 204, 206 are poWered by a 
common poWer source, such as a pneumatic source 208. 

Also in this embodiment, a stroke adjustment mechanism 
210 is provided. The stroke adjustment mechanism 210 is 
coupled to both of the drive motors 204, 206. The stroke 
adjustment mechanism 210 controls the range of movement 
for the tWo drive motors 204, 206. As a result, the tWo drive 
motors 204, 206 can be adjusted from a large stroke con 
dition to a small stroke condition. The stroke adjustment 
mechanism 210 may adjust the tWo drive motors 204, 206 
simultaneously. HoWever, in the shoWn embodiment sepa 
rate adjustments are provided for the upper drive motor 204 
and the loWer drive motor 206. This alloWs the stroke of both 
the upper hammer arm 200 and the loWer hammer arm 202 
to be independently adjusted. 

The stroke adjustment mechanism Would be different 
depending upon the poWer source of the drive motors. 
Mechanisms for limiting the stroke of pneumatic pistons, 
hydraulic pistons and electric pistons are all knoWn in the 
art, Any such stroke adjustment mechanism can be adapted 
for use With the present invention. 

It Will be understood that the various ?gures described 
above illustrate only preferred embodiments of the present 
invention. Features from the different embodiments can be 
mixed to produce yet further embodiments. Aperson skilled 
in the art can therefore make numerous alterations and 
modi?cations to the shoWn embodiments utiliZing function 
ally equivalent components to those shoWn and described. 
All such modi?cations are intended to be included Within the 
scope of the present invention as de?ned by the appended 
claims. 
What is claimed is: 
1. A tool assembly for repairing dents in sheet metal, 

comprising: 
a handle housing having a pneumatic input port disposed 

thereon; 
a ?rst elongated arm having a ?rst end and a second end; 

Wherein said second end of said ?rst elongated arm 
extends into said handle housing and said ?rst elon 
gated arm is pivotably connected to said handle hous 
ing at a pivot point Within said handle housing proxi 
mate said second end; 
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6 
a second elongated arm having a ?rst end and a second 

end, Wherein said second end of said second elongated 
arm is connected to said handle housing; 

a pneumatic motor disposed Within said handle housing, 
said pneumatic motor being coupled to said second end 
of said ?rst elongated arm, Wherein said pneumatic 
motor reciprocally moves said second end of said ?rst 
elongated arm and causes said ?rst elongated arm to 
repeatedly move about said pivot point, thereby caus 
ing said ?rst end of said ?rst elongated arm to repeat 
edly move toWard and aWay from said ?rst end of said 
second elongated arm; and an on/off valve disposed 
Within said handle housing betWeen said pneumatic 
motor and said pneumatic input port. 

2. The assembly according to claim 1, further including an 
anvil head selectively attachable to said ?rst end of said 
second elongated arm. 

3. The assembly according to claim 2, Wherein said anvil 
head has in impact surface having a shape selected from a 
group consisting of a planar surface, a concave surface, a 
convex surface, a bulbous surface and a pointed surface. 

4. The assembly according to claim 1, Wherein said ?rst 
end of said ?rst elongated arm and said ?rst end of said 
second elongated arm extend approximately the same dis 
tance aWay from said handle housing. 

5. The assembly according to claim 1 Wherein ?rst 
elongated arm is narroWly shaped and is capable of passing 
through a hole With a diameter of % inch or less. 

6. The assembly according to claim 1, further including an 
impact head selectively attachable to said ?rst end of said 
?rst elongated arm. 

7. The assembly according to claim 6, Wherein said 
impact head has a surface shape selected from a group 
consisting of a planar surface, a concave surface, a convex 
surface, a bulbous surface and a pointed surface. 

8. The assembly according to claim 7, Wherein said 
impact head is fabricated from hardened steel. 

9. A dent removal tool, comprising: 
a housing; 
a hammer element extending from said housing, Wherein 

said hammer element is pivotably connected to said 
housing at a ?rst pivot point; 

an anvil element extending from said housing, Wherein 
said anvil element is pivotably connected to said hous 
ing at a second pivot point; 

a pneumatic motor disposed Within said housing, said 
pneumatic motor being coupled to both said hammer 
element and said anvil element, Wherein said pneu 
matic motor reciprocally moves said hammer element 
about said ?rst pivot point and reciprocally moves said 
anvil element about said second pivot point for causing 
said hammer element and said anvil element to strike 
each other at a predetermined distance from said hous 
ing. 

10. The tool according to claim 9, further including an 
anvil head selectively attachable to said anvil element. 

11. The tool according to claim 10, Wherein said anvil 
head has an impact surface having a shape selected from a 
group consisting of a planar surface, a concave surface, a 
convex surface, a bulbous surface and a pointed surface. 


