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1 Claim. 

This invention relates to golf clubs. 
It is an object of the invention to provide a 

golf club having a metal shaft and a metal head, 
popularly known as an iron, which because of its 
novel construction is less liable to break and may 
be used with greater success and with less skill 
than the metal-shafted irons now in general use. 
In many metal-shafted irons now in general 

use there is a large bulge at the point where the 
shaft enters the hosel of the club head. The 
large bulge renders it extremely difficult to sight 
down the shaft and properly line up the face of 
the club with the ball. 
A feature of the present invention, therefore, 

resides in providing a golf club in which there is 
no bulge at the point where the shaft enters the 
hosel and in which there is a substantially uni 
form, continuous and straight-line taper of the 
hosel from the club head to the upper end of the 
hosel, whereby there is achieved an uninterrupted 
sighting line down the shaft to the face of the 
club. 
Because of the large, bulging and heavy hosel 

on many of the irons now in general use, and 
the resulting concentration of weight near the 
heel of the club head, the sweet spot on the face 
of the club head, that is, the spot on the face 
where the ball may be hit with maximum results 
and with a minimum of shock to the player, is 
of very limited extent. Only a player of excep 
tional skill, therefore, is able to obtain a “good 
hit” with any degree of regularity. 
With the presentinvention the hosel is either 

substantially reduced in size and Weight or elimi 
nated altogether, and the weight is shifted to 
the blade. This change in the distribution of 
weight constitutes an important feature of the 
invention in that it serves to increase the useful 
extent of the sweet spot and to move it away from 
the heel of the club, and also tends to facilitate 
anv even, smooth swing of the club head. 
Moreover, by substantially reducing or elimi 

nating entirely the hosel the center of percussion 
of the club is shifted laterally away from the heel 
of the club head and is also shifted downwardly. 
This shifting of the center of percussionbrings 
the latter closer to the geometrical center or nor 
mal impact area of the face of the club head and, 
therefore, is of the utmost importance. . 
The actual center of percussion of a golf club 

which is deñned in Marks' Handbook as “the 
point at which a suspended body may be struck 
without causing any pressure on the axis passing 
through the point of suspension,” is in the air 

' above the face of the club. Hence, in actual 

(Cl. 273-80) 
practice a player when grasping the 
club 

grip of a 
and swinging the latter about a center cor 

responding to the wrist or to the “Waggle point,” 
hits below the center of percussion. Because of 
this fact the impact force does cause pressure on 
the -hands and wrists of the player and tends to 
rotate the club as a whole about a horizontal 
axis through the center of percussion in such a 
direction that the head of the club tends to move 
backward and the grip forward against the hands 
of the player. Some of the energy in the de 
scending club, therefore, goes into rotating the 
club instead of propelling the ball. 

Accordingly, it will be appreciated that the 
shorter the distance from the center of percussion 
to the normal impact area of the face of the club, 
the less the moment of impact reaction tending 
to rotate the club about the center of percussion, 
and the less the energy dissipated in overcoming 
the moment of impact reaction instead of driv 
ing the ball. It, therefore, follows that with the 
same stroke, a ball will be propelled farther with 
a club 
moved closer to 
tially reducing or 
preferably placing 
or its equivalent in the blade. 
In addition to serving as a means 

in which the center of percussion has been 
the face of the club by substan 

eliminating the hosel and by 
the removed weight thereof 

for minimiz 
ing the adverse tendency of the club to rotate 
about a horizontal axis through the center of 
percussion, the substantial reduction or elimina 
tion of the hosel serves as a means for minimizing 
the adverse tendency of the club to rotat-eabout 
an approximating vertical line passing diagonal 
ly across the face of the 
convenience be called the 
The “line of percussion” 

club, which line may for ; 
“line of percussion.” 

is determined by the 
distribution of weight in the golf club taken as 
a whole with relation to the grip portion of the 
club. In the conventional club with a relatively 
large hosel the “line of percussion” lies adjacent 
the heel of the> club face and is spaced apprecia 
bly from 
This “line of percussion” 

vthe geometrical center of the club face. 
is such that where 

as any striking of the ball on either side of the 
line does tend to produce a rotation of the club 
about the line, any striking of the ball on the 
line does not tend to produce this adverse rota 
tion of the club. 

Because of the fact that the average player is 
Aunable to hit “toward the heel” or “toward the 
toe” at will, his natural tendency, in his uncer 
taincy, 
geometrical center of 
cordingly, with the conventional larg-e 

and his logical course, is to aim for the 
the face of the club. Ac 

hosel club. , 
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2 
when a hit is made at the geometrical center 
there is a tendency for the moment of impact re 
action about the “line of percussion” to rotate 
the club. Hence, here again, energy is lost and 
sweetness of feel is lessened by the grip tending 
to rotate in the player’s hands when the hit is not 
on the “line of percussion.” , 

In a club embodying the present invention of 
shifting the center of percussion outwardly from 
the heel end of the club, as by substantially re 
ducing or eliminating the hosel, the redistribu 
tion of weight is such that the “line of percus 
sion” is moved from the heel of the club and 
toward the geometrical center of. the „c1-ub face. 
Thus when a player swings a club embodying 
the present invention in the normal way so as to 
hit the ball at or closely adjacent the geometrical 
center of the club face, the hit will be either on 
the line of percussion or substantially closer to 
the line of percussion than would be the case if a 
conventional club having a relatively large hosel 
were being used. 
Because of this shifting of the line of percus~ 

sion from the heel and toward the geometrical 
center of the club face, therefore, the adverse 
tendency of the club to rotate about the >“line 
of percussion” is minimized, the possibility of 
wasted energy due to the turning of the club in 
the player’s hands minimized, “sweetness” of feel 
is increased, and accuracy of the drive material 
ly aided. ' 

It is apparent, therefore, that that feature of 
the invention which resides in shifting the cen 
ter of percussion closer to the geometrical center 
of the face of the club is of the utmost impor 
tance and. makes it possible for the average 
player and even the highly skilled player to ob 
tain greater distance and more accuracy in his 
shots with less shock upon his hands. 
To complement the advantageous effects pro 

duced by substantially reducing or eliminating 
the hosel, weight taken from the hosel, and if 
desired additional weight, is preferably addedA to 
the fianged sole of the club. This weight is so 
placed that it not only tends to facilitate an 
even, smooth swing but also serves to shift the 
center of percussion closer tothe geometrical 
center of the face of the club.  ` 

One of the -primary objections to steel-shafted 
golf clubs is the fact that there is a tendency for 
the shaft to break at or adjacent the point where 
it enters the hosel. This is caused by the nor 
mally abrupt change from the relatively rigid 
hosel to the relatively yielding and flexible metal 
tube that forms the club shaft. When a ball is 
hit, this abrupt change from the rigid hosel to 
the relatively yielding and flexible metal shaft 
results in a concentration of the shaft vibrations 
in a localized area in the shaft at the upper end 
of the hosel with an attendant breakdown of the 
metallic structure of the shaft at that point. 
This results in an eventual breaking of the shaft. 

It is, therefore, an object of this invention to 
provide a golf club, and in particular a metal 
shafted iron, in which this tendency of the 
metal-shafted golf clubs to break is overcome. 
To overcome this tendency, there is provided 

as a feature of this invention a means for dis 
tributing the vibrations of the shaft over a larger 
area. 

One o-f the means for thus distributing the 
shaft vibrations comprises the forming of the 
hosel in the form of a thin sleeve with a gradual 
taper toward its upper end so that the mass of 
metal in the hosel becomes progressively less as it 

2,231,847 
extends upwardly on the shaft. With such a 
construction, therefore, there is no sudden 
change from an unyielding hosel to the rela 
tively yielding and flexible shaft and the vibra 
tions are dispersed over a relatively large area of 
the shaft and of the hosel itself. Such a con 
struction, by distributing the vibrations in the 
shaft‘and making possible an absorption of the 
vibrations by the hosel, not only overcomes the 
tendency of the shaft to break, but also by level 
ing off the intensity of the vibrations materially 
reduces the shock on the hands of the player at 
the moment the club hits the ball. 
Anotherl of the means for thus diminishing 

and distributingvthe shaft vibrations comprises 
the 'provision of a plug or core of distortable, 
resilient, shock-absorbing material, such as rub 
bei', inserted in the tubular metal shaft and eX 
tending from within the socket or hosel on the 
club head to a point above the upper end of the 
socket or hosel. This rubber plug dampens any 
localized >vibrations that may be set up in the 
shaft at the point where it enters the socket or 
hosel on the club head and tends to distribute 
these vibrations over a relatively large area. As 
in the case of the tapered hosel, this rubber plug 
by dampening and distributing the shaft vibra 
tions overcomes the tendency of the metal shaft 
to break due to the concentration of vibrations 
in a localized area, and also reduces the resulting 
shock on the hands of the player at the moment 
the club head hits the ball. 
Other objects and features will hereinafter 

appear. 
In the drawing: 
Figure 1 is a fragmentary side view of a golf 

club embodying the invention. 
Fig. 2 is a View similar to Fig. 1 but partially 

in section. 
Fig. 3 is an exploded view showing the shaft 

and the club head-in aligned b-ut disassociated 
relation, certain of the parts being shown in sec 
tion to more clearly illustrate the invention. 

Fig. 4 is an end View of the club head embody 
ing the present invention. 

Fig. 5 is a fragmentary side View showing an 
other form of the present invention. 

Fig. 6 is a fragmentary view, partially in sec~ 
tion, showing a modiñed form of the present in 
vention. 
Before describing the present improvements 

and mode of operation thereof in detail it should 
be understood that the invention is not limited 
to the details of construction and arrangement 
of parts shown in the accompanying drawing, 
which are merely illustrative of the present pre 
ferred embodiments, since the invention is capa 
ble of other embodiments, and the phraseology 
employed is for the purpose of description and 
not of limitation. 

Referring more particularly to the drawing, 
and first to Figs. 1 to 4, there is shown a golf 
club I0 having a metal head II from which eX 
tends upwardly an integral hosel I2 having a 
shaft-receiving socket I3 therein. As is conven 
tional, the club head includes a blade II' with a 
face I4, a toe lI5 and a heel I6 from which ex 
tends a neck portion IT which joins the blade 
of the club to the hosel. 
Of particular importance, however, the hosel 

I2 of the club is provided with a substantially 
uniform, continuous and straight-line taper I8 
from the neck I'I`> of the club to the upper end 
of the hosel. The hosel I3, therefore, is in the 
form of a thin tapering sleeve and at its upper 

10 

20 

25 

30 

40 

55 

65 



20 

30 

40 

55 

60 

player, in the normal 

2,231,847 
end the walls I9 have a thickness substantially 
the same as those of the tubular metal shaft 20. 
As‘seen most clearly in Figs. 2 and 3, this con 
tinuousï taper reduces the weight of the hosel 
and causes the mass of metal in the hosel to be 
come progressively less and less as itv extends 
upwardly. 1 e 

-When the tubular metal shaft 20 is inserted in 
the socket I3 of the hosel I2, as shown in Figs. 
1 and 2, there is no abrupt bulge at the point 
where the shaft enters the hosel. On the con 
trary, there is a very gradual uniform and 
straight-line taper youtwardly from the upper end 
of the khosel to the neck of the club. Such a 
construction by eliminating any bulge between 
the upper and grip end of the shaft and the neck 
of the club gives a player an uninterrupted 
sighting line down the shaftl to the face of the 
club and thus makes it a very simple matter to 
properly line up the face of the club with the 
ball. Failure to properly line up the face of the 
club with the ball not only causes the player to 
slice or hook the ball but also causes the player 
to hit the ball in a line which is angularly dis 
posed relative to the line along which he assumes 
he is aiming. 

Also ofimportance, by forming the hosel I2 
in the form of a thin tapering sleeve, the hosel 
is rendered progressively less rigid and more 
yielding as it approaches its upper end. Thus, 
with the present invention the relatively yield 
ing and flexible tubular metal shaft 20 is not uni 
formly and rigidly supported throughout the 
hosel and then abruptly left totally unsupported. 
On the contrary, by making the walls of the hosel 
progressively thinner the hosel itself becomes 
progressively less rigid and more yielding so. that 
any shock transmitted from the head of the club 
is not localized at the point where the shaft en 
ters the hosel, but is gradually distributedk over 
a relatively large area of the shaft and also ab 
sorbed by the hosel itself. 

This distribution of the shock dampens'the 
vibrations set up in the club shaft and by pre 
venting a localization of the vibrations prevents 
the breakdown of the metallic structure of the 
shaft which results in an eventual breaking or 
splitting of the shaft. Also, this dampen-ing of 
the shaft vibrations tends to minimize any shock 
that might otherwise be transmitted to the hands 
cf the player. l 
Moreover, and of particular importance, by 

tapering the hosel and thereby reducing the mass 
of metal therein the center of percussion of the 
golf club, which is determined by the'distribu 
tion of weight relative to the grip of the club or 
the “waggle point,” is shifted laterally relatively 
to the heel I6 and also downwardly. This moves 
the center of percussion closer vto the geometrical 
center of the club face and thus not only serves 
to locate the sweet spot, that is the spot on a 
club face where the ball may be hit with maxi 
mum results and with minimum shock to-the 

the geometrical center of the club face, but also 
serves to increase the effectiveness of the club 
when the ball is hit on the sweet spot. 
This shifting of the center of percussion is 

shown diagrammatically in Fig. 3. There it is 
seen, by way of illustration, that the center of 
percussion is moved from a point at C’ to a 
point at C spaced outward and downward rela 
tive thereto. This diagram thus shows in a 
graphic manner how, by the present invention, 
the moment of impact reaction about a hori 

hitting area at or adjacent  

sole of the blade there will be la 

3 

zontal line»~ passing vthrough the center'of per 
cussion isfsubstantially 'reduced to thus reduce 
the amount of energy dissipated' in overcoming 
this adverse moment of reaction. _ 

Also, in Fig. 3 it is showndiagrammatically 
that with the conventional- golf club having a 
relatively large hosel,'the “line of percussion”, is 
-near the heel of the club, as on the line L'»-L’. 
This condition results in the setting up of an 
appreciable turning moment about the line 
L’-L’ when the ball is hit at the geometrical 
center of the face of the club. Energy vthat 
might otherwise be .utilized in propelling the ball 
must be used in resisting the tendency of the 
club to rotate about'the approximately vertical 
line that constitutes the “line of percussion” 
L’-L'.  
By shifting the center of percussion laterally 

away from the hosel of the club the “line of per 
cussion” is moved away from the heel and to 
ward the geometrical center of the face of the 
club. In the ideal condition the “line of per 
cussion” would pass through the geometrical 
center of the face 'of the club, as on the line 
L-L. Under such a condition a ball hit at the 
geometrical center of the club face would cause 
no adverse moment of reaction about the “line 
of percussion.” Hence, any appreciable move 
ment of the “line of percussion” away from the 
heel and toward the geometrical center of the 
club face will substantially increase the effective 
energy that may be used in propelling the ball. 
With a club embodying the present invention, 

therefore, it is seen that by substantially reduc 
ing the weight of the hosel and thus shifting the 
center of percussion away from the hosel and 
downwardly toward the normal point of impact 
at the geometrical _center of the club face, a ball, 
with the same stroke, may be hlt a greater dis 
tance and with greater accuracy than with a 
lconventional club vhaving a large hosel. 
. To further increase the advantageous effects 
produced .by reducing the size of the hosel, there 
is preferably formed an enlarged flanged sole 2| 
on the blade, see Fig. 4, so proportioned and lo 
cated that the center of percussion is moved 
still closer to the geometricalcenter of the‘club 
face.> This enlarged flanged sole may be added 
tothe club without any substantial variation in 
the total weight of the club, because in effect, 
the weight taken from the hosel is redistributed 
to the blade. ' ` 

In addition to serving as a means forrmore ad 
vantageously locating the center of percussion, 
the enlarged ñanged sole 2| servesI also to facili 
_tate an even and -smooth swing of the club. 

vIt will be appreciatedtherefore, that a club 
constructed in accordance with the teachings of 
the present invention may be used Íwith very fair 
success by a player even though he may not be 
highly skilled. This is due in part to the fact 
»that because of vthe advantageous uninterrupted 
sighting line downthe club shaft, the player may 
-easily and properly lineup the face of the club 
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is to be hit, in part to the fact that the useful 
extent of the-sweet spot is enlarged and, is moved 
more 'toward the center of the face‘where the ball 
would naturally be hit, in part to the fact that 
by shifting the center of percussion closer to the 
geometrical center lof the club face the energy 
needed to resist any adverse rotation of the 
yclub is substantially reduced, and in part to the 
fact that because of the increased-‘weight at the 

tendency for 
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4 
the club head to move in auniforni andaligned 
direction before, during and immediately after 
the club head hits the ball. 
For achieving a. simple and particularly advan 

tageous connection between the metal shaft and 
hosel, helical threads 22 are preferably formed at 
the lower end of the shaft. soldered and other 
type connections may also be used. These 
threads 22 engage with cooperating threads 23 
formed in the hosel socket I3 and preferably ter 
minating below the upper end of the socket and 
above the lower end of the socket. With this 
construction, when the shaft is inserted in the 
hosel and turned so that the threads pull the shaft 
progressively down into the socket the lower end 
of the shaft is jammed onto the lower unthreaded 
portion of the socket and squeezed so as to be 
securely held in place. If desired, the _socket I3 
may be formed, as shown in Fig. 5, to extend 
downwardly nearly to the bottom of the head. 
This further reduces the weight at the heel of the 
club and serves to aid in shifting the center of 
percussion and “line of percussion” toward the 
geometrical center of the club face. 

If preferred, and as shown most clearly in Figs. 
2 and 3, there may be utilized a second means for 
distributing the shaft vibrations in addition to the 
means provided by forming the hosel progres 
sively less rigid and more yielding as it approaches 
its upper end. lThis secondary means comprises 
a plug or core 24 of distortable, resilient, shock 
absorbing material, such as rubber, inserted in 
the lower portion of the tubular metal shaft and 
extending from within the socket I3 to a point 
above the upper end of the socket. This rubber 
plug dampens any localized vibrations that may 
be set up in the shaft adjacent the upper end of 
the hosel I 2 and distributes the same over a rela 
tively larger area of the shaft. Also, in addition 
to preventing the breakage ofthe club shaft be 
cause of a breakdown of -the metallic structure 
due to intense localized vibrations, the rubber 
plug 24 serves as a cushion to prevent the trans 
mittal of impact shock from the club head I I to 
the hands of the player. 
Moreover, the rubber plug 24 may further serve 

to yieldingly maintain the lower end of the shaft 
in ñrm threaded relation with the threads in the 
socket. The indentations and projections in the 
rubber plug accommodating the helical threads 
formed on the shaft, cooperate with these threads 
in maintaining the rubber plug in fixed position 
longitudinally of the shaft. 
To give the club a more finished appearance a 

small ring 25 of “Celluloid” or other material, may 
be placed around the club shaft adjacent the up 
per end of the hosel. Also, the shaft may be left 
with a metallic face or covered with “Celluloid” 
or other materials. , 

In Fig. 6 a modified form of the invention is 
shown. As in the form ñrst described it embodies 
a construction which facilitates a proper lining 
up of the face of the club head; which properly 
locates and increases the extent of the sweet spot; 
which shifts the center of percussion and the 
“line of percussion” closer to the geometrical cen 
ter of the club face; which dampens and distrib 
utes the shaft vibrations; and which facilitates 
an aligned and uniform swing of the clubI head. 
This modified club 25 differs from the form ñrst 

described in the complete elimination of the hosel 
and in the formation of a shaft-receiving socket 
I3’ in a bulge or neck I'I’ on the heel end of the 
-club head. This complete elimination of the 
hosel, like the provision of a tapered hosel of re 
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duced weight in the club shown in Figs. l through 
4, serves to shift the center of percussion and the 
“line `of percussion” closer to» the geometrical 
center of the Iclub face and to thereby increase 
the efficiency of >the club and the useful extent 
of the sweet spot. 
As in the case of the club I0 first described, this 

modified cluby 25 is, preferably, provided with an 
enlarged’ñanged sole on the back of the club 
head, proportioned and located in the same posi 
tion as the enlarged ñanged sole 2I shown in Fig. 
4, for the purpose of further shifting the center 
of percussion and the “line of percussion” toward 
the geometrical center of the vclub face and for 
facilitating an even and smooth swing of the club 
head. 

‘ To securely connect the shaft with the club 
head there is provided in the socket I3', which ex`A 
tends nearly to the bottom of the club head, a 
threaded section ‘Z3’ preferably spacedY from both 
the top and the bottom of the socket. When the 
tubular metal shaft 20 is inserted in the socket ' 
the cooperating threads 22 and 23' on the shaft 
and in the socket draw the shaft downwardly and 
thus cause the shaft to jam against the un- ’ 
threaded portions of the socket and thus firmly 
secure the shaft relative to the club head. 
With the shaft thus secured in the head it is 

seen that there is, as in the form first described, 
an uninterrupted sighting line down the shaft to  
the face of the club; This follows because of the 
complete elimination of the hosel and of any 
bulge that might have been caused thereby. 

If desired, to further improve the sighting line 
and to give the club a more finished appearance a -. 
tapering thimble 26 of enamel, “Celluloid” or 
similar lightweight material may be inserted on 
the shaft above the socket I3’. 
To dampen any vibrations that might be set up 

in the shaft by the impact of the club head with . 
the ball and to distribute this vibration over a 
relatively large area, a plug or core 24’ of rubber 
or the like, may be inserted in the lower portion 
of the tubular shaft so as to extend from within 
the socket I3’ 
23' to a lpoint appreciably above the upper end of 
the socket. As with the plug 24 described in 
connection with Figs. 1 through 4, the plug 24’ by 
dampening, absorbing and distributing the shock 
and vibrations, 
tense localized strains and stresses at the point 
where the shaft 20 enters the socket I3', and also 
materially reduces any shock or vibration that 
may reach the hands of a player. 
As shown in Fig. 5 the same broad inventive 

concept ofshifting the center of percussion and 
the “line of percussion” closer to the geometrical 
center and normal impact point of the club face 
as embodied in the two forms of golf cluby here 
tofore described, may be embodied in a third form 
of golf club 21. 'I'his result is accomplished in 
the modified golf club 21 as in the club I0 shown 
in Figs. 1, 2 and 3, by decreasing the size and 
weight of the hosel. However, instead ̀ of pro 
viding a hosel which may extend upwardly sub 
stantially theY same extent as hosels in the usual 
and conventional golf clubs, this modified club 2l 
embodies a hosel 28 which is substantially shorter 
than the hosel of a conventional golf club. To 
further reduce its weight and to substantially 
eliminate any sight interfering bulge, the hosel 
28 preferably, and as shown, is formed with a 
substantially uniform, continuous and straight 
line taper 29 from the neck 30 of the club to the 
upper end of the hosel. 

and contiguous the threads 22 and î 

prevents the building up of in- “ 
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Àn enlarged flanged sole such as shown in Fig. 

4 is also preferably provided on this modified 
club 21 to aid in shifting the center of per 
cussion toward the geometrical center of the 
club face and in increasing the smoothness and 
evenness of the swing. 
For connecting the shaft 20 to the head of the 

modif-led club there preferably is provided in the 
hosel 28 a socket 3| which, like the socket I3’ in 
the vmodiiìed club 25, extends nearly to the bot 
tom of the club head. This extension of the 
socket, by reducing the mass of metal at the heel 
end of the club, serves to further shift the center 
of percussion and the “line of percussio ” toward 
the geometrical center of the club face I4 
To complete the connection between the shaft 

20 and the club head there is preferably formed 
in the socket 3| and spaced downwardly from 
the upper end of the hosel, a threaded section 
32 which cooperates with the threads 22 on shaft 
20 ̀ to hold the latter securely relative to the head. 
A tapering collar or sleeve 33 of Celluloid or 

other _lightweight material may be advantageous 
1y inserted on the shaft 20 immediately above the 
hosel so as to improve the sighting line down 
the shaft to the face I4 of the club and to pro 
vide a more ñnished appearance to the club. 

In order to dampen any vibration that might 
be set up in the shaft when the ball is hit, a plug 
or core 34 of rubber-or the like, similar to the 
plugs 24 and 24', may be advantageously inserted 

5 
in the lower portion of the shaft so as to extend 
from within the socket 3l and contiguous the 
threads 22 and 32 to a point appreciably above 
the upper end of the socket. By dampening, ab 
sonbing and distributing the shock and vibrations 
the plug 34 prevents the building up of intense 
localized strains and stresses at the point Where 
the shaft 20 enters the hosel 28, and also serves 

’ to further reduce any shock or vibration that 
might otherwise reach the hands of a player. 

Variations and modifications may be made 
within the scope of this invention and portions 
of the improvements may be used without others. 
Having thus described the invention what is 

claimed as new is: 
A golf club comprising a metal head having a 

playing face, and having a shaft-receiving socket 
therein at the heel end thereof, said head being 
formed to reduce the mass of metal yadjacent said 
socket; helical threads formed in said socket; a 
tubular metal shaft extending into said socket; 
a rubber plug in said shaft and extending from a 
point adjacent the lower extremity of the shaft 
and within the socket to a point above said 
socket; and helical threads formed on the ex 
terior and interior of the end portion of said 
shaft for respectively maintaining said shaft in 
said socket and maintaining said plug in fixed 
position longitudinally of said shaft. 

JOHN B. DICKSON. 
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