2169027 ADJUSTABLE STRAP FASTENER This invention relates to a strap
fastener for adjustably connecting a strap, belt or band to a variety -of
articles. Various adjustable strap fasteners or buckles 5 have been

ich may be manipul ated to adjust the effective |ength of a stra

attach for exanple a bag or a safety seat belt. Mdern sggfﬂ? rs t,
are ma a plastic material formed into an integrally nold ucture :
10 whic nerally conprises a pair of opposing side flanges, a grip end

portion at one ends of the side flanges, an anchor end portion at the
opposite ends of the side flanges and a plurality of parallel cross bars
di sposed in between the grip and anchor end portions 15 and extendi ng
transversely across and hetween the side 'flanges. |n use, .one end portion
of a strap or the like is | ooped about one of the cross bars, passed under
the anchor end of the fastener and secured in place as by revetting. The
ot her end portion of the -2- strap which is adapted for |ength

adj ustment i s | ooped about : :

ADJUSTABLE STRAP FASTENER

This invention relates to a strap fastener for g:

.(,\
&

adjustably connecting a strap, belt or baﬁd to a |
vériety of articles. | |
| | Various adjustable straé fasteners or buckles
5 ha&e been proposed which may be manipulated to adjust

the effective length of a strap attached to for example
a bag or a safety seat belt.

Modern such fasteners are made of a plaétic
material formed into an integraliy molded structure

10 which generally comprises a pair of oppbéing side

&

flanges, a grip end portion at one ends of the side
‘flanges, an anchor end portlon at the opposite ends of
the sxde flanges and a plurallty of parallel Ccross bars
dxsposed in between the grip and:anchor end portions

15 and exﬁending transversely across and between the side
flanges. In use, one end portion of a strap or the
like is looped about one of the cross bars, passed
under the anchor eﬁd Qf the fastener and secured in

place as by revetting. The other end portion of the



anot’her cross bar, passed under the grip end of the fastener and gri pped
t her ebet ween agai nst di spl acenent. ¥or ease of insertion of the strap

bet ween the cross bar and the grip end 5 portion, the gap therebetmeen
is-desirably the'larger the better. Convefégly, however, the larger the"
gap, {the tendency will be greater for the strap to get Ioose under t ensi

Vice versa thi s Lefoene, i3 Lesteh e TBR ad JRchaR (Duiodklls diaser tion il

the strap becones prop05|t|o een mad

wher eby the gap %ﬁBtr?Ea”Sro%ér Qfegta é§1 h?&éx‘ RRM nggéf‘c’é%i’vﬂd féé’é’é@:&f’ the

reverse side of t st ener enlarg the 1 nsertion gap, as

di scl osed in Jap@nesaleﬁfphe@eqmam@gsmams WBLAGH | Ofbr5daddi4R44. Such

an attenpt is however not satisfactory 1 in that .the strap is nore
difficult to i nsenhke®ioAldterne SErEPMatubet GheASKidsdbdtd ah@ tHaegRieeRdt
I nvention, there is provided a strap fastener nolded of a plastic materi al
for adjustably cespeidn,nthends terebetiveap,isneesibly the barterofhecbattex.l to
4, 20 and such a strap fastener in conbination with a strap according to
claim5. - 3 | tCongersely o \hodeyrrssthe dabgemehasgay, tiee tendssentwiliveation to
provi de arr adjustable strap fastener which is capabl e of

: greater for the strap to get loose under tension. Vice versa,

this tendency is less the smaller the gap, but the insertion
‘of the strap becomes more difficult.

10 A proposition.has been made whereby the gap defining
surfaces are inclined progressively toward the reverse side
of the fastener, instead of enlarging the insertion gap, as
disclosed in Japanese Pétent Laid-open (Kokai) Publication
54-144244, Such an attempt is however still not satisfactory

15 in that the strap is more difficult to insert or otherwise
manipulate.

According to the present invention, there is provided
a strap fastener molded of a plastic material for adjustably
\./ connecting ends of a strap, according to each of claims 1 to 4,
20  and such a strap fastener in combination with a strap according

to claim 5.



easy insertion of a strap or the like and highly resistant to stresses
- endi to | oosen the strap, having=mllti-point 5 stops to retain. the
tr/ap\i N position against accidental novenent even under heavy t-ensi oni ng
f of cesy, Jand having a relatively wi de opening or gap to permt’ insertion or
' nt of the stgpidvbkhidlsdDEbsIBIE. byl Ridahs \WNthbrekbnt RAVERIEAI D&
f exanple with 10 . reference to the acconpanyi ng draw ngs,
n: - Fi gwoeprovide darf G0histabde ey PistanendjHichaid eapalapof ast ener
enbodyi ng the present invention; Figure 2 is a bottom plan view of the
strap fastenereasy insgotipnlpf a stéap Fdigthe dkiesard tiigelyel eeaistantl vi ew of
the strap fastener of Figure 1; Figure 4 is a cross-sectional view on
enl arged scal ¢ot stresses crepdingieol YoosenVthé strgps dratingqmulbi-point
Figures 5, 6 and 7 are schematic views utilized to explain the operation of
t he fasbBener atopzitat eetaint the Isérap riap posithjioneadainst 7acdidental mdyarenibl e
strap fastener generally designated 10 enbodyi ng the .
even under heavy tensioning forces, and having a relatively

wide opening or gép to pérmit insertion or.adjustment of the
strap with utmost ease. |
The invention will be described by way of example with
10 reference to the accompanying drawings, wherein:- Q_J
Figure 1 is a front'plan view of an adjustable strap
fastener embodying the présent invention§ '

Figure 2 is a bottom plan view of the strap fastener

of Figure 1;



present invention. The strap fastener 10 is nade of a plastic material
formed into.an integral nolded .construction generally rectangular in shape
as shown in Figures 1 5 and 2. The strap fastener 10 conprises a grip ..
head portion 11 at one end, a connectitg portion 12 at the other e
a p"Fg of opposed side flange -- portions 13, 14 extending | ongitudi nal{
bet n . -- opposite ends of the head portion 11 and the
connecting 10 portion 1Piguged figta sideieleyatinmloview ef 45e sder1tesigPsten
to the head portion 11 and a second-or strap anchoring cross bar 16

adj acent--to the 8bft8eF®§ portion 12, the cross bars 15 and 16 extending
in spaced parallel relation to each other bstwgﬁn %pd %5n100Q£FCt§ﬂat0 t he
opposed side flanges 13 IRTE4 1¥n2 HEIT FEFITEN 15Y 82 Veft S Showh--in
Figure 4, includeg_an apertut | ar rQj i.Ng b Ila,-and a strap
retainer portion ??'Benei’ i h'ggtI&er e@?gfnﬂ'g\%%\él’d?é/@subst antially at a
right angle tg the planegs regfs,tlgearfoaf&taeféegcﬂé?na%ﬁé 34804 Jtheiddd &b SbPam

bar 15, the -- retainer portion i

b termnating wth a substantially fla

bott om end surf acend pePiicRCof H8e o s¥Bhér ds86AR¢EEd [WAkR]tHREYORE .t he bottom
surfaces of the opposed side flanges 13, 14 for reasons hereafter to be

described. The retainer pryurkon t357 shbh &dadgustanly sxesp astdibrdgéngradlpy
the substantially flat _
designated 10 embodying the



bottom surface 11c and a flat side surface--I1e which extend perpendi cul ar
(to the general plane of the 6 fastener '10.. The sharp corner |Il.d serves
as a first strap stop as |ater described. The connecting portion 12 has a
I*ofelost surface lying flush with the flat bottom surfaces 13a, 14a of the
portions 13, 14.. 5 The strap anchoring bar 16 is p05|t|oned
above the connecting portigngl2, relative to the bottom surfa
h of flange portions 13, 14, aS viewed fromthe side elevation or as

Fi guiy dhent dAPi &K n-over bar 15 is positioned slightly above
the 10 a%%horfhg §$ q% %afso relative to bottom surfaces 13a, 14a) and

closer to the upper mfg@lespffaaeeﬁéanmeslé?’maéé 3¢ aSpiasggike the.strap S
bet ween the turn-over bar and the bottomend Il c run substantlally

paral | el mnthdﬂarﬂaﬂEﬁdEmedmﬁﬁt@nahlbnﬂégﬁalrmgmaea“Gbﬁ§tE9cEﬁ6nl5
general plane of the fastener 10. The turn-over bar 15. as better shown in
Figure 4. |ingentesaldypatectodngulagr ih shapendsbshbem RAr FigligesSa. 15b

di spl aced fromone another in a direction parallel to the side flange
portions 53 amdad.t o Theostkam Hasteddr 10 cbmprisésaadgsepondagr oj ections

15a', 15b'. The first
‘portion 11 at one -~ end, a connecting portion 12

at the other end, a pair of opposed side flange -
portions 13, 14 extending longitudinally between
opposite ends of the head portion 11 and the conhecting
10 portion 12, a first or strap turn-over cross bar 15 -
adjacent to the head portion 11 and a second or strap .
anchoring cross bar 16 adjacent-to the connecting
portion 12, the cross bars 15 and 16 extending in
spaced parallel relation to each other between and
15 connected to the opposed side flahges 13 and 14. -
The head portion 11, as better shown--in Figufe
4, includes an apertured flared projecting tab lla, -and
a strap retainer portion llb extending therefrom U
downwardly substantially at é right angle to the plane
20 of the fastener 10 adjacent the first cross bar 15, the --
retainer portion 11b terminating with a substantially’ flat bottom end
surface llc projecting a sﬁall distance D1 beyond the
bottom surfaces of the opposed side flanges 13, 14 for
reasons hereafter to be described. The retainer portion
25 11b has a sharp corner 11 d defined by the substantially flat

bottom surface llc and a flat side surface-1lle which

extend perpendicular to the general plane of the —



projection 15a' extends toward the grip head portion 11 and term nates in a
second sharp corner edge 15e whi-ch is defined jointly by a flat bottom
surface 15¢ and an arcuate top surface 15c'. while the second projection 25
| 5b' .axtends towdrd the connecting portion 12 and terminates in a third
sharp_gorner ‘edge 15f which is defined jointly by a flat top surface 15d, "
and an arcuate bottom surface 15d'. The flat bottom surface |5c of the
first projection 15a' -7-.and the flat top surface 15d of the second
proj ection 15b' extend in opposite directions fromsubstantially the

m dpoi nt of the thickness of the bar 15 and in a plane substantially

llel to th | . d
Doal Lk 12 Loo  ERFE e, 6° Ofnd dREchIShERSE 100 TUBAS QY S0 e
| arger than the tétcapestopfashbaterapescribeédci | That ¢onneertiingn poir tillon
latter. The secong, aﬂ&'stQ'i&:éfﬁéé’tC%P@éﬁédﬂfing5gau%if wi?hv%n@e%ﬁ"a“t“ve' y
e Stra t hereo nst

as 10 second and third stops to retain 't agal

uni ntenti onal novRkeEteR S ¢ef nl 33 er Lpar ol sthacFlangea poLkigms: | 3of 14.
el ongat ed 5 ecesses 15ph&xs€P4pNInchOPIng NBakOLEONEPPoOEIRA ohed Allightly

ongi tudi nal above the connecting portion 12, relative to the bottom
surfaces l3a, l4a .of flange portions 13, 14, as viewed
from the side elevation or as seen in Figure 4. The
s strap turn-over bar 15 is positioned slightly above the
anchoring bar 16 (also relative to bottom surfaces 13a,
14a) and closer to the upper surface of the flanges 13,
14 s0 as to make the strap S between the turn-over bar
15 and the bottom end 1llc¢c run substantially parallel
with the retainer portion 1llp or at right angles to the
15 general plane of the fastener 10.

The turn-over bar 15, as better shown in Figure 4,
includes a pair of integral top and bottom portions 15a,
15b displaced from one another in a direction parallel
to the side flange portions 13 so as to provide a pair

20 of first and second projections 1Sa', 15b'. The first
projection 15a' extends toward the grip head portion 11
U and terminates in a second sharp corner edge 1l5e which
is defined jointly by a flat bottom surface 15¢ and an
arcuate top surface 15c¢', while the second projection
25 15b' extends toward the connecting portion 12 and
terminates in ‘a third sharp corner edge 15f which is
defined jointiy by a flat top surface 15d and an arcuate -
" bottom surface 154'. The flat bottom surface 15c of the
first projection 153°




intervals for saving the anbunt of plastic material 15 used. Reference to’
Figures 5 - 7 shows the behavior of the strap or belt S wth respect to the .

fastener 10, i
STN\Wi t h one

n which the strap Sis inserted into the strap fastener 10,
of its ends [err] | ooped about the 20 anchori,ng bar 16 and

passddunderneath the connecting portion 12, the extension of the strap\s

undermeat h t he
t he | eading en

substantially fl at bottom surface 1lc of. the
B

Wil e the stra
in length to s
by pulling 5 o
ef fective Ieng
count er -cl ock

rel ease thesst

10

15

20

25

he strap [err] is | ooped about

I ng secured in place as Q{ revettlng or stitching. The other
e turn-over bar 15 and passed

retai'ner 25 portion |lb of the head 11, in which instance
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*#2 fastener 10. The second sharp corner edge lSe is
spaced from the surface 11e ' by a

distance D, larger than. the Ehickness of the strap S to
facilitate insertion of the latter. The second and K_)
third sharp corner edges 1l5e, ng serve respectively as
second and third stops to fetéin the strap S thereof
against unintentional movement. The turn-over bar 15
includes a plurality of elongated recesses_ng

extending along the bottom portion 15b at longitudinél
intervals for saving the amount of plastic material

used.

Reference to Figures 5 - 7 shows the behavior of
the strap or belt S with respect to the fastener 10, in
which the strap S is inserted into the strap fastener A
10, first with one of its ends.Sl looped about the
anchoring bar 16 and passed underneath the connecting
portion 12, the extension of the strap S at this end
being secured in place as by revetting or stitching.

The other end of the strap s, is looped about the
turn-over bar 15 and passed underneath the retainer
portion 1llb of the head 11, in which instance the

leading end portion of the strap 52 is brought into

contact with the substantially flat bottom surface 11c of the grip



end S2 and pulling the strap S out to thereby shorten, 10 or in to thereby
| engt hen,the effective length of the strap S as desired. This rotation can
be done nost conveniently by handling the flared tab | 1a of the grip head
11.- It is to be noted that the strap fastener 10 15 thus constructed is, as
shoyn in Figures 5 and 6, provided with nulti-point stops, nanely, at
corngfs 11d, I5e and [err] along the path of the strap [err] so that thé
strap [err] is firmy held in place againsg shifting which would otherw se
occur under the 20 influence of heavy stresses applied in use. The
relative positionspehd Wrhohg st.urn-over bar 15 lies at a Level above the
anchoring bar 16 and the anchoring bar 16 above the connecting portion 12

in a cascade fashion, creaghdla a&mecledred Dt atd Hwld fHELei PP e Rd1EstSE 4P
fastener 10 when in actual use as shown in]Figure 6, such force grow ng
greater the |arger ehﬂeSéetisi ad jarsd aifles iwr diemytithe g edwithethgp @4 icdldr t o
-9- firmy grip the strap S2 at the first stop |1d. At the sane, this
gripping is furtheappibeaticdnby hdsf ackjudtaerst may de treiestbhyap& hiatgween

t he

5 out the leading strap end S, to thereby shorten the

2
effective length of the strap S, or by rotating the
fastener 10 counter-clockwise about the connecting
portion 12 as shown in Figure 7 to release the strap
end 52 and pulling the strap S out to thereby shorten,

10 or in to thereby lengthen, the effective length of the
strap S as desired. This rotation can be done most
conveniently by handling the flared tab 1lla of the grip
head 11.

It is to be noted that the strap fastener 10

15 thus constructed is, as shown in Figures 5 and 6,

provided with multi-point stops, namely, at corners

114, 15e and 13{ along the path of the strap S so

2t
that the strap 5 is firmly held in place against
shifting which would otherwise occur under the
20 influence of h»avy stresses applied in use.

The relative positions, in which the turn-over
bar 15 lies at a level above the anchoring bar 16 and
the anchoring bar 16 above the connecting portion 12 in
a cascade fashion, create a clockwise rotational force

.25 upon the strap fastener 10 when in actual use as shown

in Figure 6, such force growing greater the larger the

tension and thus urging the retainer portion 1llb to



-projecting end Il c of the head 11 and the turn-over bar 5 15 is

ol

substantially parallel with the vertical retainer portion Ilb, that is,,
substantially perpendicular to the general plane of the strap fastener 10,
sp that the strap [err] is also caught and gripped by the second stop | 5e.
ToFTUt her ensure firmretention of the strap S, 10 the bottom end surfagg;

)f \t he retainer portion |1b is corrugated to have a plurality of s
»d || f extending parallel to the Planges 13, 14, thereby inparting

pnal ip up t he st S. Th | ti-point stop arrangenment (ld, 15e
niSf)g“tEg‘gtéuﬁl%onrgweﬂ ?\téﬁagsﬁ%geﬁgggﬁf kaggggrﬁznﬁt’pﬁp&l&g t he r((at ai ner
0 IIb will pernm,t ,an increasge, in the space.D2 .for,passage of .the
gtrapog mherggy ifi:ﬁﬁwﬁhﬁniﬁp%kt?ghil9ré885n90lfhfg§§h§ﬁee§gF3§e§ t hr ough
t he fastener g} éﬁ£:§%°t gﬁgélé“p@%l A Lrap L S%egggwgghdggeof a plastic
adj ustabl'y % ? E. n

material for connecting ends Of a stap. conprrsing: (a) a grip
head portlon:projecting end llc of the head 11 and the turn-over bar

5 15 is substantially parallel with the vertical retainer
portion 11b, that is, substantially perpendicular to
the general plane of the strap fastener 10, so that the

strap 52 is also caught and gripped by the second stop

15¢. To further ensure firm retention of the strap S, ~
10 the bottom end surface 1llc of the retainer portion llb

is corrugated to have a plurality of grooves 1l1f

extending parallel to the flanges 13, 14, thereby

imparting frictional grip upon the strap S.

The muiti—point stop arrangement (11d, 15e and

15 15f) together with the presence of added length D1 of

the retainer portion 11b will permit an increase in the

space D2 for passage of the strap S whereby it is

rendered extremely easy to thread the strap S through _ K«*

the fastener 10.

20

25
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5 (b) a pair of parallel spaced slide flanges extending from said
gnlp head portion in a common di.rection and each having a respective bottom
surface: respectively; (c) a connecting portion extending between and 10

I ntergonnecting said side flanges at opposite ends of the side flanges from{-
the §rip head -portion: (d) a pair of parallel ppaced first and second cross \
bars extending parallel to said connecting portion and connected to said
side flange portions, said first cross 15 %éging di sposed closer to .
said grip head portion than said second cr ; (e) a retainer portion: .
extending integrally fromsaid head portion perpendicularly to the plane of
the fastener and projecting downwardly beyond said bottom 20 surfacesof

said side flanges, said retaifey fpdéddr NByidea SoPsiapiasgtiy satbaiakottom
surface and defining - a first strap stop; (f) said first cross bar having

a first projecti goredEultblpVesthédt ingremadceel Hostap) aofpesinghy a
25 second strap stop and further having a second projection extending

toward said connecti n@ya tgmip drehdiegfomtigna third strap stop: and

5 {b) a pair of parallel spaced slide flanges
extending from said grip head portion in a common
direction and each haviné a respective bottom surface:;

i.; respectively;
(c) a connecting portion extending between and
10 interconnecting said side flanges at opposite ends of -
the side flanges from the grip head portion;

(d) a pair of parallel spaced first and second cross
bars extending parallel fo gsaiad connecﬁing portion ad@
connected to said side flange portions, said first crbss

15 bar being disposed closer to said grip head portion than
said second cross bar:

(e) a retainer portion extending integrally froﬁ
said head portion perpendicularly to the plane of thé
fastener and projecting downwardly beyond said bottom; 

20 surf aces of said side fianges. said retainer portion ’
having substantially a flat bottom surface and defining
a first strap stop: “

(£) said first cross bar having a first projection

extending toward said grip head portipn and defining a
25 second strap stop and further having a second ﬁrojeétion
extending toward said connecting portion and defining a

third strap stop:; and I

LW



R )
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(g) said first cross bar lying at a | evel above said second cross bar, K
nelative to said bottomsurfaces of said flanges; said second cross bar, '
I'ving at a | evel above said connecting portion, relative to said bottom5
sutfa of said flanges; and said connecting portion having & | ower nost
ying flush with said bottom surfagqs of said flanges. 2..A stra i
according to elaiml1l. said bottomof said retainer portion having
Al ijty of 10; 44 : 30 X g &lsl i .

T adt st ener acs8oFAECEIEAE RORLBRTIRIA 0 LY vl W il
said side flaggesnar erbkat bat, AelatdRe 3 ¥ila BRI it dcéS d&escr' bed
wth 15 reference to and as illustrated in the acconpanying draw ngs.

5. A strap fagstanelanges’deaddt @eddndrca®ed MAIC13/iAd arwbidadj on with a
strap, said retainer portion and said second strap stop being spaced from
one anot her 28bove bjpid dbanasctdnigapoetiomn delavive kiesaid bdetshmr ap.

5 surfaces of said flanges; and said connecting portion
having a lowermost surface lying flush with said bottom
surfaces of said flanges.

2. A strap fastener'according to claim 1, said
bottom of said retainer portion having a plurality of

10 ‘grooves extending parallel to said flanges.

3. A strap fastener according to claim 1 and 2
wherein said bottom surfaces of said side flanges are
flat.

4. A strap fastener substantially as described with

15 reference to and as illgstrated in the accompanying
drawings.

5. A strap fastener according to any preceding
claim in combination with a strap, said retainer portion

and said second strap stop being spaced from one another ~

.20 by a distance larger than the thickness of the strap.
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