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My invention relates to means for removing 
irregularities in tubing and is especially con 
cerned with means for removing dents or depres 
sions in relatively thin-walled, curved and tapered 
or curved and uniform tubes especially of the 
nature encountered in many musical instruments 
such as cornets and trombones. 
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One of the common difficulties in connection 
with instruments of this type is that in a curved 
portion of the tubing an indentation or depres 
ision is accidentally produced which not only mars 
the appearance of the instrument but is often 
detrimental to the tone and performance charac 
teristics. Several schemes have been heretofore 
proposed and employed for the purpose of remov 
ing such internal dents, among others is One 
involving the forcing of a succession of balls of 
gradually increasing diameter through the par 
tially obstructed tube portion. This is a tedious 
and sometimes a difficult operation. 
It is an object of my invention to provide an 

improved means for renoving dents from tubes 
particularly curved tubes and especially curved 
tubes having a taper. 
Another object of the invention is to provide 

a means for facilitating and expediting the re 
moval of dents from tubular or hollow members. 
A further object of the invention is to provide 

a dent remover which can readily be utilized in 
connection with tubes or hollow vessels of rather widely varying size without the necessity of pains 
takingly adjusting the mechanism. 
Other objects together with the foregoing are 

attained in embodiments of the invention dis 
closed in the accompanying drawings, in which : 

Figure 1 is for the most part a side elevation 
'of a dent remover constructed in accordance 
with my invention, a portion of the musical in 
strument being shown in cross section to disclose 
the interior. 

Figure 2 is a detail of a portion of the dent 
tremoving mechanism, a part of the ball being 
shown in CrOSS Section and the Scale being en 
larged. - - 

Figure 3 is a view similar to Figure 1 but dis 
closing a modified form of dent remover in ac 
cordance with my invention. 

Figure 4 is a detail similar to Figure 2 of the 
modified form of the invention. 

Figure 5 is a side elevation of a modified form 
of flexible shaft construction. 

Figure 6 is a fragmentary view, for the most 
part in cross section, showing a shaft arrange 
ment provided with an additional guide tube. 
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2 
tion of a tube in cross section together with a 
modified form of flexible shaft. 

Figure 8 is a side elevation of a modified form 
of dent remover. 

Figure 9 is a detail showing in side elevation a 
modified form of shaft and bail arrangement. 
In its preferred embodiment my dent remover 

is especially designed for use in connection with 
a tube having a curve and includes a ball which 
is receivable within the tube and is connected to 
an exterior driving instrumentality by means of 
a flexible Shaft generally rigid in a longitudinal 
direction but bendable laterally to engage the 
tubing wall so that upon operation of the shaft 
the ball is forced through the tubing and during 
its progress displaces the tubing wall material to 
remove the dent. 
While the dent remover of the invention can 

be embodied in a number of different forms de 
pending especially upon the particular type of 
instrument or vessel with which it is to be uti 
lized, I have Successfully employed it in the form 
shown in Figures 1 and 2, for example, wherein 
it is useful in removing dents from a wind in 
strument such as a cornet 6. The cornet includes 
a bell portion 1 and a tube 8 having a gradually 
diminishing area or tapered cross section as it 
recedes from the bell and additionally is provided 
With a curve 9 between the bell and a valve , 
for example. There is illustrated an identation 
2 which is to be removed. 
The structure of my invention includes a ball 

f3 of metal or comparable hard material provided 
With a radially extending threaded recess 4 en 
gaged with a threaded stud f6 projecting from 
the end of a link 7. The link I is specially 
formed but is otherwise part of a shaft com 
prised of a plurality of comparable links 8 each 
fastened to the others by a pivot pin 19 so that 
the resulting shaft is substantially inflexible 
longitudinally but is flexible laterally. The links 
f8 between the successive pivot pins 9 are pro 
vided with a smooth, swelled or arcuate contour 
2 to afford good bearing surfaces adapted slid 
tably to engage the interior of the wall of the tube 
8 So that bearing pressures are well distributed 
Over a large area to prevent deformation of the 
Wall even when a considerable force is exerted. 
The endmost one of the links 8 is connected 

by a pin 9 to an inflexible shaft 22 designed to 
'extend through the horn tube 6 and to be secured 
'at its outer end by an adjustable pivot fastening 
23 to a rocking lever 24. The lever is provided 
With an elongated slot 26 for this purpose and Figure 7 is a fragmentary view showing a por- 55 its rocking motion is established by a pivot con 
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rection 27 to a suitable base 28. The lever 24 is 
rocked by a pitman 29 at one end Secured by an 
adjustable pivot fastening 3 to an elongated 
slot 32 in the lever 24 and at its other end con 
nected by a wrist pin 33 to a plate 34 rotated by 
an electric motor 36 or other Suitable Source of 
high speed rotation. Thus, the rotary motion of 
the pin 33 is translated for the most part into a 
longitudinal OScillation. 
With this arrangement when the motor is 

energized and the pitman 29 is operated, the 
shaft made up of the solid portion 22 and of the 
links 8 is longitudinally vibrated or has motion 
With its components principally along the tube 
and at a relatively rapid rate so that the ball 3 
is longitudinally oscillated. The operator preSSes 
the cornet toward the notor. The force is trans 
mitted to the ball in any position thereof inas 
much as the links bear against the Wali of the 
tube and are therefore effective notion trans 
mitters. The ball 3 acts as a hammer beating 
With small amplitude but with high frequency 
and considerable force upon the indentation 2. 
The ball gradually pounds from the inside out 
wardly until the dent is substantially flush with 
the remaining and correctly formed adjacent 
portions of the tube. When the dent is tapped 
out, the ball and shaft are Withdrawn and the 
motor 36 is stopped. In Sorne Severe instances 
the operation is repeated with Successive balls 
of increasing diameter until the dent is han 
mered out. 

Because of the relatively flexible connection 
23, the operator can easily hold the horn or tube 
in his hand while the hammering operatici) is 
going on and by twisting it, advaincing it and re 
tracting it can hammer the indentation out 
wardly from various advantageous positions, 
producing a satisfactory final appearance. 
Although the structure is illustrated in Figure 

1 as being in contact with the outer Wall of the 
tube, in some instances the withdrawing action 
of the flexible Shaft is more readily employed 
and in that instance the links 8 are in contact 
With the interior shorter radius Slirface of the 
horn. Whether the force exerted is one of con 
pression or one of tension, the hammer ball 3 
is repeatedly driven against the defortined ima 
terial to eradicate the discontinuity in the Sur 
face. 
A somewhat similar arrangement having SOine 

what the same mode of operation is disclosed in 
Figures 3 and 4 and has been successfully en 
ployed particularly in tubes having a constant 
or fixed interior area or croSS Sectional dineInsion 
as distinguished froin a tapeited tube. in this 
instance the ball 42 is secured to the end of a 
flexible shaft 43 extending through the horn 
tube 44. The shaft is secured within a rotaly 
chuck SS disposed at the end of the spindle 47 
of an electric motor 33 mounted on a Suitable 
base 49. The ball 42 is provided with a helical 
or peripheral groove 3; and is designed to be 
approximately of the interior diameter of the 
tube 64 and of a greater diameter than the tube 
portion 52 reduced by the indentation. 
In the operation of this structure when the 

motor 48 is energized, the shaft A3 is rotated and 
bears against the interior of the wall of the tube 
A4 and thus transmits its rotational force to the 
ball 42. The direction of rotation initially is 
such that the ball i2, due to the engagement of 
its helical portion with the tube Wall, is advanced 
through the constricted portion 52 and in paSS 
ing therethrough expands the tube into approxi 
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mately its original configuration. If the exparia 
Sion is Sufficient the ball 42 is readily retracted. 
If retraction is difficult, the direction of motor 
rotation is reversed, the shaft 43 is likewise re 
Versed, and it makes contact with the other in 
terior Surface of the tube 44. The reverse rota 
tion being imparted to the ball 42, the helix is 
effective to “unscrew' the ball from the tight por 
tion of the tube So that the ball is easily with 
drawn from the interior. 
Under SOme circumstances it is advisable to 

provide a flexible shaft capable of transmitting 
longitudinal motion but restricted in its flexibil 
ity, or at least so restricted in one direction of 
bending. For that reason the terminal ball 3 
is, as disclosed in Figure 5 provided with a plu 
rality of aSSembled links 6 held for relative piv 
otal rotation by pins 62 and adapted to be joined 
in the same fashion as before, or in a similar 
fashion, to the shaft 22. In this instance, the 
links Sf are formed with flat surfaces 63 and 64 
So that when the assembled links are properly 
positioned the surfaces 63 and 64 come into abut 
ment with respect to each other. When in con 
tact the flat Surfaces preclude motion of the 
flexible Section in one lateral direction although 
they permit complete lateral motion in the other 
direction. This is of use in preventing rubbing 
of the fiexible Section of the shaft against cer 
tain portions of the interior of the tube. 
AS another means of rendering parts of the 

flexible shaft inflexible under certain circum 
stances, i disclose in Figure 6 an arrangement in 
which the structure is Substantially identical 
With that shown in Figures 1 and 2 but in which 
prior to the installation of the ball 13 at the end 
of the flexible shaft, a rigid tube i is Slipped 
over the shaft 22 as well as the various links 8. 
This tube is considerably shorter than the as 
sembled length of the shaft and fits readily with 
in the tube 8 of the horn. It is propelled along 
the shaft until it overlies a Sufficient number of 
the links 8 to render that portion substantially 
inflexible in either direction without interfering 
with the flexibility of the remaining links. 
As a still further modification in Figure 7 there 

is illustrated an arrangement in which the shaft 
8; instead of being connected to a number of ar 
ticulated links is terminated by connection with 
a helical coil 82 having the capability of flexing 
in all lateral directions and being provided at 
its extremity with a fitting 83 for engagement 
with a ball 84 identical with the ball 3, for ex 
ample. In this structure a whipping motion is 
Sometimes induced in the coil 82 So that a rela 
tively small ball 34 may be utilized. Most often 
balls of successive diameter are introduced and 
operated in sequence for finally providing the 
desired interior diameter. 
Sometimes the dent is in a position so that no 

curve-accommodating flexibility is needed. In 
that, instance, as shown in Figure 9, I provide the 
ball 3 with a substantially rigid shaft 3 which 
is however of a springy material so that a little 
yield or give in a lateral direction is normally 
possible. 
In the Figure 8 disclosure there is provided a 

rigid connection 6 between the rocking lever 
23 and a step tapered beating shaft 32 so that 
lateral as well as longitudinal motion compo 
nents are available at the vibrating extremity of 
the shaft to effectuate the restoration to their 
former shape of the metal tube walls being in 
teriorly hammered, 
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I claim: -- a . . . REFERENCES CTED 

1. A dent remover for use in a curved musical The following references are of record in the 
instrument tube comprising a ball receivable a - 8 h E. E. "E. E. E. file of this patent 
nally rigid shaft connected to Said ball and re- i, UNITED STATES PATENTS 
ceivable within said tube; and means connected Nunbel' Name Date 
to said shaft for rapidly vibrating Said shaft and 203,193 Rehbein ----------- Apr. 30, 1878 
said ball longitudinally. 389,665 Orford ------------ Sept. 18, 1888 

2. A dent remover for use in a curved musical 454,539 Moore ------------- June 23, 1891. 
instrument tube comprising a ball receivable lo 938,646 Davis --------------- Nov. 2, 1909 
within said tube; a shaft connected to said ball, 1,120,271 Buescher ----------- Dec. 8, 1914 
said shaft being longitudinally rigid but flexible 1,157,073 Baash -------------- Oct. 19, 1915 
transversely to bear against said tube; and means 1530,381 Leedom ----------- May 17, 1925 
connected to said shaft for rapidly vibrating Said 1,604,045 Hathaway ---------- Oct. 19, 1926 
shaft along the wall of said tube and said ball 5 1,604,736 De Foreest --------- Oct. 26, 1926 
along said tube. 1,623,657 Brown -------------- Apr. 5, 1927 

3. A dent remover for use in a curved musical 1993,361 Cornell ------------- May 5, 1935 
instrument tube comprising a ball receivable 1995,368 Sunnen ----------- Mar. 26, 1935 
within said tube; a plurality of links joined to 2,085,057 Willians ---------- June 29, 1937 
each other and to said ball, Said links having 20 2,119,875 Carl ---------------- June 7, 1938 
bearing surfaces adapted slidably to engage the 2,237,538 Zublin -------------- Apr. 8, 1941 
wall of said tube; and means for moving Said 2,345,443 Aiken ------------- Mar. 28, 1944 
ball to and fro within said tube by sliding Said 2,357,011 Lampe ------------ Aug. 29, 1944 
links along the wall of Said tube. 2,423,458 Martin ------------- July 8, 1947 

LONDELL C. FORREST. " FOREIGN PATENTS 
Number Country Date 

5,019 Great Britain ------ Apr. 23, 1885 
8,484 Great Britain ------ Apr. 22, 1896 

  


