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My invention relates to golf clubs and relates 
particularly to improved shafts for golf clubs 
wherein a plurality, preferably two in number, 
of localized ?exing points are so disposed with 
reference to the club head as to achieve a. more 
effective striking action on a golf ball when the 
club is in use. 

_ Golf club shafts as now commonly used, wheth 
er of solid wood or tubular steel construction, 
are sometimes of uniform diameter‘ throughout 
the length of their working portions intermediate . 
‘the hand grip'and the golf club head supporting 
ends, or more commonly are‘ gradually tapered 
proceeding from the hand grip supporting end 
toward the club head supporting end. 

I have found that particularly for clubs of 
the longer ‘lengths, a ‘more effective stroking ac 
tion may be accomplished by providing two pref- _ 
erably short operative substantially localized rel-' 
atively spaced ?exing portions so disposed in the 
length of the shaft that the ?rst, is positioned 
vgenerally in the longitudinal middle portion of 
the shaft and the second being positioned rela 
tively close to but substantially spaced from the 
tip end thereof. The resulting action is quite 
analogous to that secured by the throwing arm 
of a baseball player when‘ pitching a baseball, 
the ?rst localized ?exing portion serving as a 
medial resilient hinge corresponding to the elbow 
of the arm of such player and the second act 
ing as a ‘resilient hinge corresponding to the 
wrist of said player's arm; inasmuch as the club 
head is employed to strike a ball, perh'arxs a closer 
analogy is in this respect the punting of a foot 
ball by 'the leg of a football player, the knee of 
the leg corresponding to the medial resilient 
hinge in the golf club shaft and the ankle cor 
responding to the‘ lower resilient hinge of said 
shaft. , ' 

' In other words, I achieve in the stroking with 
a club provided with such a shaft, a more or less 
of a final snap action upon the club head, whose 
motion at the moment of impact with the ball 
is thus accelerated and due to the resilient na 
ture of .the hinges the head maintains contact 
with the ball for a longer period than where 
shafts of-the ordinary character are employed to 
effect striking of the ball at a corresponding ve 
locity. ' ' , ' 

- The invention of my present application re 
lates to subject matter disclosed-in certain em 
bodiments thereof, in my previously ?ied appli 
cations. Serial No. 693.935, ?led October 17,1933, 
and Serial No. 674,530, ?led June 6, 1933. The 
present application is divisional of, and a con-v 

tinuation in part of, my aforesaid previously ?led ‘ 
' applications, with respect to such subject mat 
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Although my invention has a more‘ advanta 
ge‘ous application to shafts for golf clubs which 
are of tubular steel construction, wherein the 
walls are of circular cross section throughout, . 
my invention is not limited thereto in its broader 
aspects. Generally described, my improved shaft‘ 
in one preferred embodiment is one wherein the 
‘shaft is so formed as to cause it to have two 
portions in its length adapted to resiliently yield 
during the making of a golf stroke, so as to, 
achieve a ?exible hinge action at such points, 
one of said points being relatively near the por 
tion of the shaft gripped by the player during 
play, i. e., being relatively high and relatively 
‘near the ‘handle portion, whereas the other flenl- - 
ble hinge portion is disposed relatively near the , 
end of the shaft to which the head is vadapted 
to be a?ixed, but preferably spaced therefrom a 
substantial distance and preferably made be po 
sitioned about six and one-half inches from the 
head end of the shaft. I ' _ 
An object of my invention is to provide an ime 

proved tubular shaft for golf clubs, wherein pref 
erably provision of a'generally medially disposed 

Y reduction in diameter, relative to the larger di 
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ameter of a substantial portion of the length of 
theshaft causes the shaft to be relatively more 
resiliently responsive to bending stresses in said 
medial region than in the next succeeding lower 
region of the shaft length. ‘ 
An object therefore of my invention‘ is to pro 

vide an improved shaft for golf clubs having 
preferably two resilient hinge portions so disposed‘ 
in the length of the shaft as to be analogous to 
the elbow and wrist of the arm of a baseball 
pitcher; or the knee and ankle of the leg of a 
football punter. » 
Another object of'my invention is to ‘provide 

' additional improvements relating to an improved 

as 

to 

shaft for golf clubs which is so constructed as 
to obtain ‘a greater resilient bending e?ect dur 
ingthe making of a driving stroke at or adja 
cent thatpoint in the length of the shaft which 
is roughly indicated by the formula D='104-2L, . 
where D is the distance in inches from the ex 
treme handle end of the shaft and L is the every 
all length iii-inches of the shaft. . _ 
As a matter of further improvement another 

‘object of my invention is to incorporate in the 
‘ shaft of the previously recited objects, and the 

55 
succeeding object of my invention an additional 
localized resiliently bending point so. disposed 



the lower end of the shaft carrying the club 
head, the center of such localized portion being 
preferably from three to six inches above the 
lower shaft portion which extends within the 
hosel of and carries the hosel of the club head. 
The vabove formula very closely positions the 

resilient flexing point which I prefer for my 
shafts to secure, which I believe to be the most 
advantageous effect, particularly for the longer 
shafts such as are used for “woods" which com 
monly employ shafts of the longer lengths, to 
suit the manner of stroking of a large class of 
golf players who are unable to achieve the man 
ner of stroking commonly employed by golf pro 
fessionals and the best amateur players who have 
devoted much of their lives to the perfection of 
their stroking. 
Another object of my invention is to provide 

an improved shaft for golf clubs effective when 
in use to maintain the head of the club traveling 
at high velocity and longer in contact with the 
ball than withshafts heretofore commonly in 
use. . 

Another object of my invention is to provide 
a highly improved construction of golf club 
shafts. ' ' - 

Another object of my invention is to provide 
an improved construction for each of a set of 
golf clubs, which commonly progressively vary in 
length. ' 

My invention and the invention itself will be 
better understood by reference to the drawings 
illustrating certain embodiments of my invention. 
In the drawings: 
Figs. 1, 2 and 3 illustrate in side elevation a 

set of three golf clubs commonly known as 
“woods” comprising golf club shafts which are 
embodiments of my invention; 

Figs. 4, 5 and 6 are similar views of clubs com 
prising shafts which are another embodiment of 
my invention; 

Fig. 'l is an exaggerated view of a club having 
a shaft which is an embodiment of my invention 
with the shaft ?exed in the manner exaggerated, 
but such shaft may be ?exed shortly after the 
beginning of the downward stroke of the club 
with the head approaching the position whereat 
the ball is to be struck: 

Fig. 8 is a longitudinal medial sectional view' 
of a fragment of one of the shafts of Figs. 1 to 3 
inclusive; 

Fig. 9 is a similar view of a fragment of shaft 
illustrated in Figs. 4 to 6 inclusive. ', 
Referring now to the drawings, referring first 

to the embodiment of my invention illustrated 
in Figs. 1 to 3, and 9, I have shown in Figs. 1 to 3, 
inclusive, a series of three golf clubs commonly 
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longitudinally of the shaft that it will permit 

' a certain amount of independent movement of 
length, whereas shafts for "irons" are more com 
monly less than 40 inches in length. It will be 
understood that, in addition to shafts for woods 
my invention may be bene?cially practiced also 
in connection with irons. 
In the shafts of Figs. 1 to 3 inclusive, I show 

at 40, 4b and 4c, 8. short section of the length 
of each of the shaft each herein arbitrarily as- 
sumed to be six inches in length, the walls of 
the shaft tapering from both ends of said re 
stricted portion to the middle, thereof and merg 
ing smoothly with the more diametrically en 
larged portions at either end of the said re 
stricted portion, said restricted portions being 
positioned relative to the extreme hand-grip end 
of the shaft at varying distances depending upon 
the over all length of the shafts employed in 
the particular club. , . 

Preferably the points of maximum diametrical 
restriction are spaced from the extreme hand grip 
end of the shaft a distance D, which is obtained 
from the formula D equals 104 plus or minus 4 
minus two L, where L equals the over all length 
of the club: in this formula the portion plus or 
minus 4 is to provide a range of permissible op 
eration in the positioning of the particular re-, 
stricted portion relative to the extreme hand grip 
end of the shaft i. e. the range of permissible 
variation of the distance D. 
The restricted portions 4a, 4b and 40 for each 

of the shafts shown are provided for the purpose 
of increasing the resilient yield of the shaft at 
such localized portions, so that the shaft may 

. bend to a greater extent during the making of 
35 a stroke, particularly during the downward and 

striking portion of the stroke than at other por 
tions of the shaft adjacent to such portion. 

I ?nd also that particularly for the longer 
shafts similar but preferably shorter diametrical 

to restrictions 5a, 5b, and 5c. respectively. for the 
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three shafts illustrated, should be practiced over 
a localized length of the shaft substantially 
spaced from the upper end of the hosel of the 
club head, such restrictions being tapered from 
their ends toward their middles,..and in the em 
bodiment illustrated are preferably each .3_ inches 
long, and each of the restrictions are‘preferably 
spaced about 3 inches from the upper end of the 
club head hosel, although'this distance may be 
susceptible to considerable variation.‘ 
In all cases, however, the lower restriction is 

- preferably placed nearer the club head than to 
the upper restrictions of the series in, 4b and 4c, 
and also preferably the upper series of restric 
tions are placed on one side of the longitudinal 

. middle portion of the shaft and the lower restric 

known as "woods” characterized by the provision do 
of long shafts in the shaft'of the previously re 
cited oblects, and the succeeding object of my 

. invention,“having the usual hand grip wrappings 
2 at their upper ends and each having a rela 
tively heavy head 8 a?lxed to the lower end 
the shafts in arrv suitable manner, the heads for 
the three shafts taken in order being respectively 
more and more inclined to the ground plane so 
as‘to give the proper "loft” for a driver, Fig. 1, 
a brassie, Fig. 2, and a spoon, Fig. 3, respectively. 70 
While the lengths of such shafts commonly vary, 
usually with the height of the player, yet the 
shafts for woods are commonly substantially 
longer'than the shaft for “irons” shafts for 
“woods" being commonly 40 inches or more in 75 

tions are. placed on the lower side of the shaft 
middle. 
The shafts illustrated in the drawings are each 

preferably of steel tubular construction, although 
my. invention is ‘not limited to shafts of this kind, 
but find their greatest use in connection with 
such shafts. The restrictions may be rolled or 
otherwise formed and the particular method of 
providing such‘ restrictions is left to the well 
known skill of the worker in the tube working 
arts. Preferably also the lowermost restrictions 
are positioned each at the same distance from 
the lower end of the shaft, although this is also 
susceptible of considerable variation. 

I am aware that other embodiments of my in 
vention may be made other than by providing 
diametrical restrictions such as for instance slot 
ting the walls of the tubular shaft in the portions 
of greater flexibility so as to increase the resilient 



‘ tance between the ?exing centers of the lower. 
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yield to bending stresses communicated to such 
portions. In all cases, however, I consider it 
important for best results to position the more 
?exible portions as above described and which 
position for the upper of said portions being de 
termined by the length of the shaft according 
to the empirical formula above disclosed. 
The action of golf clubs having the above im 

provements is as I have before stated to be com 
pared with the kicking leg of a football punter 
whose knee on the back stroke and the ?rst part 
of the striking stroke is in the nature of a ?exible 
hinge, and then at the moment of punting the 
ball the ankle hinge comes into play, or by an 
other analogy is analogous to the throwing arm 
of a baseball pitcher, whose elbow and wrist ?ex 
ible hinges come successively into play. The 
lower hinge portions are very e?ective in absorb- ' ' 
ing much of the reactionv between the ball and 
club head when the ball is struck and both of the 
?exible hinge portions cooperate to maintain con 
tact over a desired longer period during the 
striking and subsequent directive propelling con 
tact between the ball and club head. 

Figs. 4 to 6 inclusive illustrate the same con 
structural principles in another embodiment of 
my invention applied to clubs having shafts of 
differing lengths but wherein the diametrical ‘re 
stricted or resilient hinge portions are not tapered 
from either end toward the middle but are sub 
stantially cylindrical throughout nearly all of 
their ,lengths, there being a rounded shoulder ' 
junction between such restricted portions and the 
diametrical increasedyportions of the shaft adja 
cent to the hinge portions. - 

Fig. 8 is a longitudinal medial sectional view of 
a hinge and adjacent portions of any of the 
shafts of Figs. _1 to 3 inclusivepand' Fig. 9 is a 
similar view of a similar fragment of shaft of 
the embodiment of Figs. 4 to 6 inclusive. 
In Figs. 1 to 3 inclusive, and also Figs. 4 to‘6, 

inclusive, I have indicated the dimensions D and 
L for Figs. 1 to 3, inclusive, and D’ and L’ for‘ 
Figs. 4 to 6, inclusive, for driver, brassie and spoon 
shafts embodying my invention, wherein these 

' 3 

to the middle of the lowermost ?exing sections 
5a, 5b and 5c. . 
The embodiments of Figs. 1, 2 and 3 and of 

4, 5, 6 and '7, are similar in the above respect, 
except from the quali?cation which arises by 
reason of short ?exing sectionsof Figs. 4-7, in 
clusive, being shown- as cylindrical in ‘the illus 
trated embodiment, but it will be understood that 
my invention also contemplates making these 
shorter ?exing sections tapered, asset forth in 

' my co-pendingpreviously ?led application, Serial 

15 

No. 674,530, ?led June 6, 1933. 
References also hereby made to my previously 

?ied co-pending aplication, Serial No. 693,935, 
?led October 1'7, 1933, and my present application 
derives its subject-matter from both of my above 

- identi?ed applications, as originally ?led. 
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three shafts have for instance dimensional char- 1 
acteristics as follows: D equals 18, 20 and 22, 
inches, respectively, where L equals 43, 42 and 41 
inches, respectively. Also in these shafts the dis 

hinge portions and the lower ends of the shaft 
is indicated as W for Figs. 1 to 3, inclusive, and 
W’ for Figs. 4 to 6, inclusive, and in each’ case 
these are for instance 6% inches. ' 

It will be understood that the distances W may 
be varied somewhat and such variation involving 
variations in the effect imparted upon the driven 
golf ball including the spinning and length of 
period of contact between club head and hall. 
For my own style of stroking, the dimensions 
above given have been found by me to be most __ 
advantageous. I 

The golf club "shafts illustrated in the accom 
panyingdrawings are progressively decreased in 
diameter proceeding from the upper terminus of 
the shaft upper portion which is indicated by 
“D” in the drawings, and the lower portion of the 
shafts indicated by reference characters, la, 1b, 
and 1c, in Figs.>1-3, inclusive, and the correé 
sponding portions of the shafts of Figs. 4, 5, 6 
and 7, ‘are progressively decreased in diameter 
starting at the junction between the sections 1a, , 
1b and 10, with the shorter ?exing portions, 441, 4b 
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Having‘ thus described my invention in differ 
ent embodiments and indicating the scope of my, 
invention by the above description thereof, I am 
aware that numerous and extensive departures 
may be made from my invention as illustrated 
herein, but without departing from the spirit 
thereof. - - ' 

I claim: ' 

_1. A golf club shaft of reduced cross sectional 
area in two short relatively spaced portions of 
the club length intermediate its ends, the upper 
portion being spaced in inches from the hand . 
grip ‘end of the shaft, 104 inchesbplus or minus 4 
minus, twice the overall length of the shaft, the 
over all length of said shaftl being at least 40 

, inches. ' - 

2. A gold club shaft of reduced diameter in two 
short relatively spaced portions of the club length 
intermediate its ends, the upper portion being 
spaced in inches from the hand grip end of the 
shaft, 104 inches, plus .or minus 4, minus twice 
the over all length of the shaft, the over all length 
of said shaft being at least 40 inches. 

3. A shaft for golf clubs comprising‘ a distinct ' 
resilient elbow hinge portion of increased ?exing 
characteristics relative to adjacent portions of 
the shaft, spaced in inches from the extreme 
hand grip supporting end of the shaft approx 
imately 104 inches, minus twice the over all 
length of the shaft, the over all length of said 
shaft being at least 40 inches. ‘ ' 

4. A tubular tapered golf club shaft wherein 
one localized short resilient universal hinge por 
tion of'increased ?exing characteristics is formed 
therein and positioned longitudinally of the shaft 
relative to its two ends in the generally upper 
portion thereof but below the grip supporting 
portion, said shaft formed to have a second lo 
calized resilient short portion of increased ?exing 
characteristics disposed substantially near to but 
spaced from the club head end portion of the 

. shaft, the shaft being intermediately substan 
60 ' 

_ ?exing characteristics. 1 

and 4c, also progressively decrease in diameter 7‘5 

tially free of such localized portions of increased 

15.,A shaft for golf clubs comprising distinct 
“elbow and wrist” resilient hinge portions posi 
tioned generally respectively in the middle lon 
gitudinal portion of the length vof the club and 
adjacent the club headv suporting end thereof,’ 
and being elsewhere substantially free of resilient 
hinge portions, the said elbow hinge portion be 
ing spaced in inches from the extreme hand grip 
supporting end of the shaft being approximately 
104 inches, minus twice the ,over all length of 
the shaft, the over all length of said shaft being 
at least 40 inches. ' 

6. A shaft for golf .clubs of tubular resilient 
steel or like metallic construction comprising two 



4 
distinct respectively “elbow and wrist” resilient 
hinge portions positioned generally respectively 
in the middle longitudinal portion of the length 
of the club and adjacent to but spaced from the 
club head supporting end portion thereof, and be 
ing elsewhere substantially free of localized 
resilient hinge portions. 

7. A golf club shaft of tubular resilient steel 
or like metallic construction having its wall in 
different portions of its length differently formed 
so as to provide a substantially localized portion 
of increased resiliency forming a substantially 
universal relatively resilient hingeportion, said 
portion spaced'in inches from the extreme hand 
grip supporting end of the shaft being approx 
imately 104 inches minus twice the over all length 
of the shaft, and being free of other localized 
?exing portions intermediate said portions and 
the extreme handle end of the shaft, the over all 
length of said shaft being at least 40 inches. 

8. A shaft for golf clubs comprising a distinct 
resilient elbow hinge portion of increased ?exing 
characteristics in all radial directions relative to 
adjacent portions of the shaft, spaced in inches 
from theextreme hand grip supporting end of 
the shaft 104 inches, minus at least twice the 
over-all length of the shaft, the over all length 
of said shaft being at least 40 inches. 

9. A golf club shaft of metallic tubular con 
struction of reduced circumferential dimensions 
in two short relatively spaced portions of the club 
length intermediate its ends, the upper portion 
being spaced in inches from the hand grip end of 
the shaft, 104 inches, plus or minus 4, minus twice 
the overall length of the shaft, the over all length 
of said shaft being at least 40 inches. 

10 
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being additionally weakened to laterally ?exing 
stresses in that portion of its length disposed 
closely adjacent its club head supporting end. 

13. A golf club shaft of resilient material hav 
ing a short portion of its length weakened to in 
crease its response to bending ?exure at such 
portion, said portion being spaced from the han 
-dle end of the shaft approximately 104 inches 
minus twice the overall length of the shaft, plus 
or minus four inches. said shaft being addition 
ally substantially similarly weakened in only one 
additional portion disposed near that end there~ 
of ,adapted to support a golf club head, and 
spaced therefrom, and said shaft being at least 
40 inches in overall length. 

14. A. tubular shaft for golf clubs adapted for 
the placement of a head and a hand grip on its 
two opposite ends, said shaft having an inter 
mediately disposed relatively short portion of its 
length so formed as to provide a substantially 
resiliently bendable hinge, the distance of such 

' hinge portion from the hand grip end of said 
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10. A golf club shaft of metallic tubular 'con- ' 
struction of reduced circumferential dimensions 
in two short relatively spaced portions of the club 

' length intermediate its ends, the upper portion 
being spaced in inches from the hand grip end 

- of the shaft, 104 inches, plus or minus 4, minus 
twice the over-all length of the shaft, the said 
other circumferentially reduced portion being po 
sitioned' considerably closer to but. substantially 
spaced from. the head supporting end of said 
shaft, the over all length of said shaft being at 
least 40 inches. -> ’ 

11. A golf club of metallic tubular construction 
of reduced circumferential. dimensions in two 
short relatively spaced portions of the club length 
intermediate its ends, the upper portion being 
spaced in inches from the hand grip end of the 
shaft, 104 inches, plus or minus 4,- minus twice 
the over-all length of the shaft, the over all 
length of said shaft being at least 40 inches. 

12. A tubular shaft for golf clubs adapted for 
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shaft being approximately 104 inches plus or 
minus 4 inches, minus twice the overall length 
of the shaft in inches; and said shaft having a 
circumferentially constricted neck portion be 
tween said hinge portion and the club head dis 
posed relatively near to but‘being substantially 
spaced from the juncture of said shaft with said 
club head, and being substantially widely spaced 
from said hinge portion. and said shaft being at 
least 40 inches in overall length. 

15.. A tubular shaft for golf clubs adapted for 
the placement of a head and a hand grip on its 
two opposite ends, said shaft being generally ta 
pered from its hand grip supporting end to its 
headv supporting end and having a short inter 
mediate portion circumferentially constricted to 
provide a substantially resilient ?exible hinge, 
the distance of such hinge relative to the hand 
grip end of said shaft being approximately 104 
inches minus twice the total length of, the shaft 
in inches: said constricted portion being inter 
mediately of least diameter and progressively of 
greater diameter until its Junction with the other 
portions of the shaft, and said shaft having a 
circumferentially constricted neck portion be 
tween said first constricted portion and the club 
head being substantially spaced from the junc 
ture of said shaft with said club head, and from 
said first constricted portion. and said shaft being 7 
at least 40 inches in total length. - 

16. A golf club shaft of reduced cross-sectional 
‘ area in two short relatively spaced portions of 

the placement of a hand grip and a club head . ' 
respectively on its two end portions, havin a 
distinct resilient hinge portion of relatively ort 
length provided ‘by weakening the walls of the 
shaft to laterally directed bending stresses ex 
erted upon said portion relative to longitudi-. 
nally disposed adjacent portions, said hinge por 
tion being disposed substantially nearest said 
hand grip supporting portion, said shaft being 
formed to be substantially less responsive to‘ 
bending stresses in the-other- portions of its 
length intermediate said hand grip supporting 
portion and that portion of its length disposed 
mid-way of said supporting portions,-said shaft 
comprising a portion extending from said hinge 
portion in the direction of the club head of sub 
stantially greater length and extending substan 
tially beyond said mid-way portion, said shaft 
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the club length intermediate its ends, the upper 
portion being spaced in inches from the hand 
grip end of the shaft 104 plus or minus 4 minus 
twice the overall lenz?i of the shaft, the other 
cross-sectionally reduced portion being posi- ' 
tioned considerably clour'to but substantially 
spaced from the head supporting end of said 
shaft, the overall length of the shaft being, at ' 
least, 40 inches. - . 

17. A golf club shaft of reduced cross-sectional 
area in two short relatively spaced portions of 

‘ the club length intermediate its ends, the upper 
‘ portion being spaced in inches from the hand 
grip end of the shaft 104 plus or minus 4, minus 
twice the length of'the shaft, the other cross 
sectionally reduced portion being positioned 
considerably closer to but substantially spaced 
from the head supporting end of said shaft, the 
overall length of said shaft being, at least, 40 
inches.’ ' ' 

18. ‘A tubular shaft for golf clubs adapted for 
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placement of a hand grip and head on its two 
opposite end ,portions, said shaft being generally 
tapered proceeding toward its head supporting 
end portion, and having a portion of substantially 
relatively abruptly constricted circumference to 
provide a substantially resilient hinge portion, 
said hinge portion having substantially less re 
sistance to lateral bending than the adjacent 
shaft portion of greater circumference adjacent 
thereto, said adjacent portion relatively disposed 
toward the hand grip portion, and the distance 
of such hinge portion relative to the hand grip 
end of the shaft being 104 inches minus twice the 
length of the shaft in inches, within a range of 
further permissible variation of plus or minus 4 
inches, the shaft being at least 40 inches in over 

' all length. . " 

19. A tubular metallic golf club shaft having 
a grip portion at its upper end and a tip at its 
lower end, said shaft having contiguous upper 20 
and lower portions of circular cross section 
throughout, and said upper and lower portions 
being connected by a portion outwardly protrud 
ing from the upper portion and providingthe up 

" tion tapering toa minimum diameter in the tip 
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region. a 1 

20. A tubular metallic golf club shaft having a 
_ grip portion at its upper end and a tip at its lower 
end, said shaft having contiguous upper and _ 
lower portions of circular cross section through 
out, and said upper and lower portions being 
tapered in the same general direction and con 
nected by a portion outwardly protruding from 
the upper portion and providing the uppertermi 
nus of the lower portion._ <4 

r 21. A tubular metallic golf club shaft having a 
grip portion at its upper end and a tip at ‘its lower - 
end. said shaft being of circular cross section 
throughout and consisting of an upper portion 
and a lower portion, said upper and lower por 
tions being interconnected by a shoulder out-_ 
wardly protruding'from the upper portion and 
affording the upper terminus for the lower por 
tion, and the lower portion immediately below 
the shoulder tapering therefrom to a minimum 
diameterat'the tip. _ - 

NORMAN P. VICKERY. 
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per terminus of the lower portion, said lower por 


