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1 Claim. ‘ (01. 2-257) 

This invention relates to boning which is generally used 
in ladies’ garments for stiffening and/or shaping. 

Broadly, it is an object of the invention to provide 
terminals for boning for garments, namely, brassieres, 
girdles, corsets and the like, which have a desired and 
predetermined degree of ?exibility and through which a 
machine sewing needle can pass rapidly and easily 
without breakage. 
More particularly, it is an object of the invention to 

attach to one or both ends of a garment boning consisting 
of wire, ?at steel, or the like, a flexible plastic terminal 
preferably of polyethylene, or the like, through which a 
machine sewing needle can pass without loss of speed 
or breakage so that such terminals will extend the com< 
plete length of the pocket in which the garment stay is 
housed. 
At the present time, garment boning is made of spiral 

or bent wire or ?at steel containing metal caps or tips to 
avoid sharp ends on the boning. Such caps, tipsor 
terminals have several marked disadvantages. The boning 
so tipped extends only between the upper 
stitching lines which are usually %” or 1/2" from each 
end of the garment. This boning length is now deter 
mined because the lines. of stiching which run parallel to 
the ends must not pass over the boning since the machine 
sewing needle would break. Thus, the portion of the 
garment between the ends of the boning and the garment, 
having no support, rolls or curls over causing discomfort 
to the wearer and in time, tearing of the garment at each 
end of the boning pocket. The end of the boning is rigid 
and, therefore, hard to theskin of the wearer. The 
boning shifts somewhat in the'boning pocket since the 
width of the pocket is not always the same width as the 
boning. 

I have, therefore, provided plastic terminals or tips for 
garment boning which are made so that the boning is 
practically the full length of the boning pocket, that is 
from the very top of the garment to the opposite end, 
and through which the machine sewing needle can easily 
and rapidly pass so that not only is the garment boning 
anchored in the pocket by the sewing thread but produc 
tion is accelerated. Furthermore, the terminals or tips 
have a desirable degree of ?exibility which permits move- _-I 
ment of the body without discomfort while the garment is 
supported to the very ends by the boning. It has been 
also found that the ends of the boning pockets are not 
as readily worn and susceptible to tearing as is the case 
with boning which has metal terminals or tips. ' 
The garment industry as a whole has been continu 

ously seeking improvements in boning and methods for 
tipping same. My invention is considered to be a distinct 
advance in the art. My tips or terminals provide a ?ex 
ible, smooth and appropriately contoured plastic tip which 
is molded-on, or secured intimately to the boning ends, 
the tip extending beyond the end of the boning approxi 

' mately 1/2" or whatever extension may be required to 
permit stitching through the tip thus sewing the boning 
and anchoring it directly within the garment. 

Extensive analytical engineering and laboratory test 
‘if/9Y1.‘- 3325 been ‘made todetermine the type of plastic, and a 
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the grade which would be optimum for the intended 
usage. The most critical properties of the required ma 
terial were sti?ness modulus, tensile strength, heat re 
sistance, and elongation. The plastic must also be soft 
enough to permit sewing therethrough. 

. For a fuller understanding of the nature and objects of 
the invention, reference is had to the following details of 
construction in connection with the accompanying draw- , 
ings, in which: 

Fig. 1 is a greatly enlarged plan view of one end of 
one form of metal wire garment stay. 

Fig. 2 is a side or edge view of the end of the stay as 
shown in Fig. 1. ' , 

Fig. 3 is an enlarged plan view of one end of another 
form of metal wire garment stay. 

Fig. 4 is an enlarged plan view of one end of a garment 

stay of ?at, steel. ' V ‘ 
Fig. 5 is a plastic garment stay terminal, partly broken 

away, which can he slipped onto the end of ‘a wire or ?at 
steel garment stay and attached thereto. ' 

Fig. 6 is a sectional view taken through line 6-6 of 
Fig. 5. ‘ 

Fig. 7 is a plan view of a portion of the inside of a 
garment, showing the upper end of a garment stay pres 
ently in use, and showing the end extending to the stitch— 
ing line, the garment stay pocket being partly broken 
away. ‘ i 

Fig. 8 is a sectional view taken through line 8--8 of 
Fig. 7. 

Fig. 9 is a plan View of a portion of the inside of a 
garment, showing the upper end of the improved instant 
garment stay and showing the end extending to practically 
the very edge of the garment, the garment stay pocket 
being partly broken away. 

Fig. 10 is a sectional view 
of Fig. 9. 

Referring to the drawing, numeral 20 represents one 
type of bent wire garment boning presently in use, the 

taken through line 10-10 

.ends of which are generally‘capped or tipped with rigid 
metal terminals 21, shown in Fig. 7. Garment boning 
such as shown, is inserted in pockets or terminals 22 
formed in the garment by parallel lines of stitching 23. 
The edges 24 of the garment are formed by turning back 
the fabric upon itself and stitching a line of stitching 25 
parallel to the outer edge, generally about one-half inch 
from the edge. Garments, such as brassieres, girdles, 
corsets, and the like, which employ the use of boning, 
are sewn in large production and time is a big factor in 
this competitive trade. At the present time, the type of 
garment boning‘ capped by tips 21, as shown in Fig. 7, 
are of a length to extend between the upper and lower 
rows of stitching 25, leaving a soft, bendable or foldable 
portion of the garment between the stitching 25 and the 
outer edge 24. This soft portion, if on a brassiere or 
girdle, will curl and bend, as shown in Fig. 8, making: it 
uncomfortable for the wearer and failing to provide the 
necessary support at the upper and lower portions of ‘the 
garment. The‘ reason for not extending the boning shown 
in Figs. 7 and 8 to the very ends of the garment is that 
the sewing machine needle would break if it struck the 
metal cap or terminal 21 or the wire it) in making stitch 
ing'line 25. I have, therefore, provided an improved 
cap tip, or terminal 26, made of a soft, ?exible plastic, 
such as polyethylene or like material which can be easily 
pierced by a sewing machine needle without breaking and 
provide additional desirable characteristics for use in . 
garments of the type heretofore mentioned. 

Various tests were made to determine the best plastic 
material for needle penetration. 
eter hardened, sharp needle, unthreaded, test results show 

choice. This is undoubtq 

By using a .050 diam-. 
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edly a result of the combination of softness of material . 
and low coe?icient of friction values. The tests were 
made on a Dillon Tensometer equipped with a special 
proportional beam. ‘ 

PENETRATION LOADS 
[Sheet thickness, .Cll0*all tests.] 

Material ' Szgnple Load Re 
. o. quired, lbs. 
M . 

Average lbs ________ _.‘ _____________________________ __ 0. 38 

l 
‘ 2 Polyethylene __________________________________ _. { ‘ 2 0.40 

5 

Vinyl _________________________________________ .. { 

Average lbs _______________________________________ _ _ 0. 86 

1 2 3 

2 2.; Acetate _______________________________________ ._ 3 2. 

4 2.3 
5 2 1 

2 2 Average lbs _______________________________________ __ 

Several plastics can be selected which will satisfy the 
general requirements, but laboratory and application 
tests show that a low density polyethylene is most appli 
cable. This is a semi-rigid type of polyethylene produced‘ 
by polymerization using an oxygen catalyst at high pres 
sures and temperatures. Characteristics of low density 
polyethylene is the very low inherent coef?cient of fric 
tion and the fact that it is chemically inert and does not 
react or degenerate in the presence of mineral or aliphatic 
acids, soaps, detergents, aqueous salt solutions, or similar 
compounds. 
thus making it highly resistant‘to water absorption and, 
therefore, dimensionally stable under all normal condi 
tions of usage. The following is the characteristic range 
of principal physical properties of the low density poly~ 
ethylene group: 

Density (S. G.) ________________________ __ 0.91-0.93 
Hardness~Shore _______________ __' ________ __ 40-50 

Stiffness modulus——p. s. i ____________ __ 10,000-25,000 
Tensile strength—p. s. i _____________ _a___ 1500—-2000 
Elongation-percent ____________________ __ 200-550 
Heat resistance ° F __________________________ __ 212 

A speci?c grade has been selected within the group 
spread above mentioned, that is soft enough to completely 
avoid any abrading action against the cloth of the gar 
ment. It is also suf?ciently ?exible to permit the tip ex 
tension to be repeatedly at 90° to the axis of the boning 
without mechanical rupture or fatigue‘ and without taking 
a set in the direction of banding. ' 
The currently used steel boning with a characteristic 

crimpcd metal cap inherently causes one of two possible 
detrimental effects; one, if the garment designer arranges 
for the boning to extend to the outline edge of the gar 
ment, or completely ?ll the cloth tunnel or pocket for 
support purposes, it will require interruptions in sewing 
of the garment as each seam crosses a bone, whereas my 
plastic tip with tab extension permits continuous seaming, 
or stitching and in the aggregate, permit important cost 
savings by reduction of labor input. The cost of inter 
ruption of sewing is important enough to cause some 
designers to use a shorter piece of boning than normally 
necessary so that it will not extend to end of garment or 
into seam line. This permits unsupported edges of gar 
ment to roll or curl in actual wear. The use of a plastic 
sewing tip or tab will permit the designer to obtain full 
length support without a cost penalty; and two, the other 
basic di?’iculty currently experienced .is a function of 

It is also very low in ?uid permeability, 1 
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subsequent shrinkage of the garment fabric. For proper 
?t the boning comes to the garment edge or‘tunnel end, 
but, after the garment has been washed several times, the 
fabric shrinks but the boning with a metal cap does not 
and consequently high end stresses are imposed on the 
metal boning unit causing the end of the boning to break 
through the garment. This is, obviously, destructive to 
the garment and, it protrusion is on the inside of the gar“ 
ment it can be painful and injurious to' the wearer. With 
my plastic boning, however, when end pressures are ap 
plied, the plastic material is such that it cannot abrade 
or pierce the fabric. 
To prove this fact engineering tests were performed 

to determine the abrasion on cloth of my plastic tip 
and a boning with a metal tip. Holding the boning in 
vertical position, the tip in contact‘with a thin fabric, 
1.5 lbs. ‘loading on the tip and the boning being moved 
back and forth in contact with the thin fabric, one traverse 
in either straight line direction was tabulated as a cycle 
with the following results: ' 

Metal Cap ___________________________________ __ 

Polyethylene ................................ _ _ (‘) 

‘No evidence of fabric failure after 500 cycles. The plastic wears 
slightly instead of fabric failure. I 

Referring to Fig. 1, the terminal or cap 26 of ?exible 
plastic is preferably molded directly onto each end of 
Wire 20’ so that a good portion, possibly one-half or a 
little less, attaches itself to the wire 20’ with the upper \ 
portion 27 free to ?ex or “give” when a force is applied, 
such as the body of the wearer of the garment containing 
the boning. The ?exibility of portion 27 must be such 
that it will bend or curve without creating too great a 
force upon the body and still provide a certain degree of 
rigidity to gently support the end portion of the garment. 
The following tests were established and conducted to 

determine the relative resistance to bending of the plastic 
tips as compared with the conventional metal ends. The \ 
comparison gave a direct measure of the relative reactive 
forces, imposed in actual use, which tend to force the ends 
of boning through the garment material to cause abrasion 
and ultimate fabric failure as well as pressure upon the 
body of the wearer. The tests were made on a Dillon 
Tensometer equipped with a special proportional beam. 

TEST DATA 

Compressive Force Re 
5 I ‘ glllifid For End De _ amp e co ion Tip Type N o. 
H 

At_45° to At 90° to 
AXIS, lbs. Axis, lbs. 

; g 1. l7 
Polyethylene ..................... -_ a 0312 i1 ‘ 4 0. 42 1. 00 

5 0. 47 1.00 

Average ______________________________ __ ' 0.46 1 10 

Elk‘ M‘ 

at 3.7 
Metal Cap ____ _. .................. _. 3 1.' 5 31? 

4 1.3 3.0 . 
5 l 2. 0 a. 2 

Average .............................. . _ 1. 6 3. 3 

“MM_ 
from which it is apparent that the resistance of the metal 
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capped boning is several times higher than that of the 
polyethylene tips. 

It should be noted that the lower portion 28 of ter 
minal or tip 26 bows outwardly or is convex on opposed 
sides creating a Wider cross-sectional area than the upper 
portion 27,. thus providing a greater degree of rigidity 
from about its center portion to its inner or attached end 
than from its center portion to its outer or free end. 
The lower portion 28 is also strengthened by the upper 
end of the wire 20’ fortifying the strength and rigidity 
of the lower portion 28. The upper extreme end 27 of 
terminal or tip 26 is rounded both laterally and endwise, 
as seen in Figs. 1 and 2 at numerals 29, 30, respectively, 
for greater ease and comfort to the wearer of the gar 
ment. The opposed faces of terminal 26 slope gradually 
laterally and longitudinally towards the outer edges, as 
shown in Figs. 2 and 6. 

In using the boning with terminal 26, the garment 
pocket 22, and the boning therein, extends to practically 
the very ends of the garment pocket, that is to edges 24 
so that the upper portion 27 also lies within the border 
space between stitching 25 and edge 24. Thus, the sew 
ing machine needle sews right through the soft, ?exible 
plastic without losing speed or breaking of the needle. 
Not only is the boning held within the garment pocket 
itself but its terminals 26 are also ?xed in lateral im 
movable position by stitching 25 passing therethrough. 
This also applies to the opposed terminals 26. \ 

Fig. 3 shows the same terminals 26 shown in Figs. 1 
and 2, except that said terminals are molded thereon on 
opposed ends upon a spiral ?attened wire, known in the 
industry, instead of the serpentine wire 20’ shown in 
Fig. 1. 

Fig. 4 also shows the same opposed terminals shown 
in Figs. 1, 2, and 3, except that such terminals are molded 
upon ?at steel stays, also known in the industry. 

Figs. 5 and 6 show a modi?ed terminal 31 which is of 
approximately the same con?guration as that shown in 
Figs. 1 and 2, except that there is a channel 32 in the 
lower portion, approximately one-half the length of the 
terminal for the purpose of receiving the ends of the 
stay, whether it be bent wire or ?at steel. Terminal 31 
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may be attached to the wire or ?at steel by a suitable ad 
hesive placed in channel 32 or by the application of heat 
and pressure. 
Another feature of my plastic cap or terminal is the 

permanence of the plastic cap attachment which makes 
separation from the boning an impossibility. In the case 
of crimped metal caps, these can separate and move away 
from the boning end within the garment tunnel thus 
exposing the dangerous raw cut boning ends. 

It is obvious that various changes and modi?cations 
may be made in the details of construction and arrange 
ment of form and parts without departing from the gen 
eral spirit of the invention. 

1 claim: 
A garment boning comprising an elongated relatively 

wide and flat ?exible metallic member having a terminal 
at one end thereof, said terminal being of resilient plastic 
material readily pierceable by a sewing machine needle, 
said terminal being of substantial width and length and 
having opposed side faces and a marginal edge, the 
inner portion of said terminal embracing and being at 
tached to said one end of said metallic member and con 
tributing a substantial degree of rigidity and strength 
thereto, the outer portion of said terminal extending be 
yond said end of the metallic member and being free and 
?exible under body pressure, and said opposite side faces 
of the terminal being convex. 
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