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Boxes for storing, mailing, or shipping goods have been 20 known in theg
prior art. In their sinplest enbodi ment, those boxes conpri se sever a%
body panels form ng the sides of the box, and a pair of end panels
connected to one or nore of the side panels to cl ose the ends of the
box. The end panels usually are secured to the si de panel s by adhesive
tape or the like, to close the box. The end 25 panels may termnate with
folded flap portions which are inserted beneat h one of the body panels
to provide a self-securing closure, but such conventional closures
usual ly are | ess secure than taping
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“IMPROVEMENTS IN SELF-LOCKING BOX”

15 Background of the Invention

The present invention relates generally to boxes, and
more specifically to boxes for storing, mailing, or shipping various
articles. '

Boxes for storing, mailing, or shipping goods have been

20 known in the prior art. In their simplest embodiment, those boxes
comprise several body panels forming the sides of the box, and a
pair of end panels connected to one or more of the side panels to
close the ends of the box. The end panels usually are secured to the
side panels by adhesive tape or the like, to close the box. The end

25 panels may terminate with folded flap portions which are inserted
beneath one of the body panels to provide a self-securing closure,
but such conventional closures usually are less secure than taping
shut the box panels. The conventional box may also feature a
plurality of overlapping panels which are secured to each other by

30 means of adhesive to form integral end panels. U.S. Patent No.
3,512,823 is an example of such a box structure,

In order to provide a somewhat more secure closure
mechanism, end panels of boxes have been provided with a tabbed
portion along the distal edge thereof. These tabbed portions are

-35  simply inserted through a mating slit of substantially the same length



shut the box panels. The conventional box may al so feature a
plurality of overlapping panels which are secured to each other by 30
means of adhesive to formintegral end panels. U S. Patent No.

3,512,823 is an of such a box structure. g,ﬁg?ggr
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t hereof . These tabbed portions are 35 sinply inserted through a nmating

slit of substantially the same |ength WD 96/ 22920

PCT/ US96/ 01058 2 | ocat ed on
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outside the box or el8g e irf)g\”the tabnﬁxrghgﬁ the ) if, w reu;in the elasticity or
“memory” of the corrugated board causes the end portions to revert

towards their original portion, thereby providing the interlock.

15 However, the leading edge of the locking tabs taught by these box

configurations either protrudes through the slit so that it is exposed

outside the box or else only provides marginal interlocking
structure. Therefore, the locking tabs may be easily unlocked from -

engagement with the slit of the box and the top panel removed

20 without leaving any visible evidence of tampering.

Some box manufacturers, therefore, have resorted to a
locking tab arrangement whereby the tab is affixed to a box panel so
that the tab is inserted jnto the box through the slit, whereupon the
reverted locking tab is inaccessible. The only means of opening the

25 box end panel, therefore, is to tear or sever the locking tab from
where that tab joins the side panel of the box, thereby providing
visible evidence of tampering. The profile of such panels may be
rectangular (U.S. Patent Nos. 4,830,270 to Holmes; 3,949,931 to
Hall; 1,470,141 to Bryson; 1,108,464 to Morey; and 636,806 to

30 Johnstone), crescent-shaped (U.S. Patent No. 3.451,535), or slightly
tapered, although still with a flat leading edge (U.S. Patent No.
3,462,066 to Farquhar; and 4,471,902 to Skaggs). However, these
tabs provide a completely straight leading edge when the end
portions of the tab are folded onto the center portion thereof,

35 thereby making insertion through the narrow slit difficult.
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structure. Therefore, the |ocking tabs may be easily unl ocked from, ¥
engagenent with the slit of the box and the top panel renoved 20 wthout

 eavi ng any visible evidence of tanperi ng. SOME DOX —
manuf acturers, therefore, have resorted to a | ocki ng tab arrangenent
wher ebywobe2dmb is affi xed to a box panel so. t hat ptivesdemiosss i nserted
into the box through the slit, whereupon the reverted |locking tab is
i naccessi ble. The only neans of opening the 25 box end panel, therefore,
is to tear or sever the locking tab from where that tab joins the side
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di scl os} aaceamplish dhatclacking.kthegbex of the3108 paterpiammdcsemlendes a box

having at | pasél Iivinganfip exestiding into MR RsX. The slot is located in the

flap. The locking tab is foldable to fit throngh the slot, and a

terminal portion of the locking tab engages a surface on the interior

~ of the box s0 as to prevent withdrawing the Iockmg tab. However,

15 there remains at least some possibility that a box w1th the self-

locking structure shown in the ‘108 patent could be nondestructlvely

opened by a determined person who knew the internal construction

of the box and had the time, the tools, and ‘a measure of luck to

defeat the lock structure. :

20 ~ Authorized opening of the boxes dlsclosed in the ‘108

patent and the ‘682 application takes place by cutting, tearing or

otherwise separating, the locking tab from the box panel forming that

tab. Some persons have difficulty in manually tearing the locking

tab, particularly in boxes fabricated of material havmg sufficient

25 strength to withstand shipping by parcel delivery services or other

commercial services. Although the _I_o,ekmg tabs of those boxes are

defined by perforated or scored regions to facilitate folding the

locking tabs as disclosed therein, the manual force required to break

apart or otherwise separate such locking tabs, without using scissors

30 or some other 1mplement as a makeshxft tool, may lmpede the
authorized openmg of a box so equlpped

. e .
_ Accordmgly, it is an ob]ect of the present mventxon to
35 provide an improved self-locking box.



panel By a lgocking tab and slot assenbly, so that the secured panel

cannot be opened wi thout |eaving visible evidence of tanpering. To 10
acconpl i sh that |OCkI ng, the box of the '108 patent includes an end

panel having a fv hgndi ng into the box. The slot is located

flap. The | ocki ng t |s foldable to fit through the slot, and a refubsifbioss
termnal portion of the | ocki ng tab engages a surface on the I nterior

of the box so as to prevent w thdraw ng the |ocki ng tab. However, 15 there

remai ns at | east sone possibility that a box with the self- | ocki ng
structure shown in the '108 patent could be nondedﬁtructivel y opened by
a determ ned person who knew the internal constr@ttion of the box and

had the time, the tools, and aItTManoﬂmfoBJeckofahls inveditibaato previdecd self-
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tearing or ot he _ tab fromthe box panel
formi ng t hat tab. Some pe&dhmbthwobje‘ctnfm resen!rmaﬂtiqn isewrpmg'xdéte

| ocki ng tab par*%af gqé a
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| ocki ng tabs as discl osed ther I
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or some other inpl emFEPV k&%ﬂ yartsaitemptscto tampﬁﬁt“ﬂ d
openi ng of a box1@o dackingetdb ofthebd:‘um'rary of the | nvention
Accordingly, it is an Obj ect of ig ?lgg rb‘f%&';ﬂ@séxﬂ iveRtioy! tﬂepﬁ'@lde
| nproved sel f-1ocki ng‘l Oﬁ*
PCT/ US96/ 01058 self-locking box avmg a locking tab that cannot be withdrawn
from a mating slit in the box, once inserted through the slit. '
_ Yet another object of the present invention is to provide
15 such a box structure whereupon the assembled box cannot be opened
without separating the locking tab from part of the box, thereby
providing visible evidence of tampering.
The present invention also seeks to provide a self-
locking box that is relatively easy to open in a predetermined
20 manner.

Other objects of the invention, in addition to those set
forth above, will become apparent to those skilled in the art from the
following disclosure.

Stated in broad terms, a box according to the present

25 invention has at least one end panel connected to a body panel for
selectively closing a correspondmg end of the box. That end panel
has a flap extending on top of an open end of the box and there

~ occupying a location adjacent a body panel of the box. A slit is
located in the flap of the end panel, and a locking tab is connected to

30 the body panel adjacent the location occupied by the flap. The
locking tab is selectably inserted through the slit when the box is
closed, and a surface of the inserted locking tab abuts the interior of
the box, preventing withdrawal of the locking tab. Structure on the
locking tab defines an opening tab that separates the locking tab from



4 It is another object of this invention to provide a,
sel f - | ocki ng box structure which can be easily and quickly assenbl ed
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structwboehdyd Ng a | ocking tab insertable through a perussgiy slit to

| ock the box closed but is not w thdrawabl e w thout vi si bl e damage to

t he box. It is yet another object of the present

i nvention to provi de a sel f-1ocking box that thwarts attenpts to
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within the closed box and thereby locking the end panel in closed

relation with the box. The locking tab includes at least one flange

that engages a surface of the body panel as the locking tab is inserted

through the slit, preventing withdrawal of the locking tab through

20 the slit independently of the abutment between the partially-unfolded

locking tab and the flap surface within the box. One or more

diagonal lines or other regions of predetermined weakness extend on

the locking tab and define, at least in part, the opening tab. The

regions of predetermined weakness perferably are perforated lines

25 formed in the locking tab. For eample, two lines of perforations

may extend from a common point midway across the locking tab, on

diagonal paths toward opposite sides of the locking tab, intersecting

other cut lines extending inwardly from those sides and at least in

part defining a pair of opemng tabs. Pullmg each opening tab away

30 from the locking tab separates the regions of predetermined

weakness, thereby separating the locking tab thhout reqmrmg a
cutting tool.

Stated in further detail, part_ of the-lo_cking tab is formed

in the body panel and is connected to that panel by a selectably

35 separable region of predetermined weakness. In a preferred
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part of the box when the opening tab is pulled in a predeterm ned
manner . Stated in sonewhat nore detail, boxes accordi ng

to the venti on have an end panel foldable to c

of the 5 box. Q§§2&§% panel has a flap extending to overlap an en%ﬁmﬁgg
body panel adjacent the open end of the box, when the end panel cl oses
that open end. A slit is forned in the flap of the”end panel and

overlays an opening in the body panel of the box when the end panel S

folded to close the box. The locking tab is connected to the body 10 panel
adj acent the overl apping location of the end fla A first portion of

Wih the 1010 Tine Qe o s reras oot o parsiie o “m’gf“ peciomtions.
Wi e fo i ne

That | eadi ng edge of ﬁﬁeg%ﬁgb ﬁ*lg'b ‘i%%myﬁb i t %hgﬁﬁi&h“
the end panel and |n b)uﬂlgedmepmthmshy
gﬂfol gs Y\ntEI n t[le bdi, thetﬂn;toﬂﬂm bnd flanige s fotrhed W actedse vnerside
Iogrklen)g; tgg : Egl uQesWea M% referalﬂ?h@l% b@%m& éfga?ﬁéggﬂgfemphe
body panel as the |.od@8d deforny, agajngh, 09 dges efitheg
wi t hdrawal of the Iocdpemﬂg@énhbmwmgmb asbesmmdghqhéeslitl yrhitldmkm

SUrface withint htehﬁéﬁﬁfcé@ iqsilighdy tpangs %‘%’% ? qﬂé@%ﬁ% kﬂ&%@?&%%
predet er mi ned weakne$9: nfsonting edges, so %héolmgﬁ e adges ofithe apen segiomin

In part, the opeg0ng thé'pantliand furthee Preventotvithi the ¢ockingkabsfrom the
perferably are perfoisﬁ ed lines 25 fornmed in the | ocki ng tab. For eanpl e,

two |ines of perforatl

The present box preferably includes a secondary end
panel extending outwardly from the body panel and foldable to close
~ the end of the box. The secondary end panel thus lies in substantially

15 parallel relatnon to the end panel when the box is closed, 50 as to
prevent a person from seeing inside the box by bendmg back the end
panel from the end of the closed box.

The selectively separable region connecting the locking
, tab to the box panel provides a further safeguard against undetected

20 opening of the closed box. The separation strength of that region is

chosen so that the locking tab will become separated from the box if
subjected to force, whether applied manually or by a tool used in an
attempt to gain nonobvious entry to the box.

25 Brief Descripti f the Drawi
Fig. 1i is a plan view showing a box blank for producing
a box according to a pxeferred embodiment of the present invention.
Fig. 2, 2b, 2c, and 2d are fragmentary pictorial views
showing a box assembled from the blank of Fig. 1 and illustrating
30 progressive stages of closing and locking an end panel of the box.
Fig. 3 shows the box partially broken away for

illustrative purposes
Fig. 4is a fragmentary interior view of the closed box
in Fig. 24, showmg the locking tab separated to permit opening the

35 box.



may extend froma conmon point mdway across the |ocking tab, on .
di agonal paths toward opposite sides of the |ocking tab, intersecting

other cut Tines extending inwarary 1T0MINOSe ST Ues and at teast—m
part defining a pair of opening tabs. Pulling each opening tab away 30
fromt Rkepobgpssong tab separates the regi ons of predeterpereshsnioss Wweakness,
t hereby separating the |ocking tab without requiring a cutting tool.
Stated in further detail, part of the locking tab is forned in the
body panel and is connected to that panel by a selectably 35 separable
regi on of predeterm ned weakness. In a preferred WD 96/ 22920
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enbodi ment, that selectably separable region conprises. perforations

al ong the fold. line. The Iocklng tab t hus defines an open region in

t he second [k pah g ) eferredbEmbddimentt o enter the slit

in the flap he engf - tplﬁggq Iﬁ#e ?ﬂ“ﬁF h&ﬁ@ﬁ SI de 5

of the | ockj t a erab bo es
d the I ahgablagk;diewt) Maﬁmﬁ ig 5 gich b h
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f t d 10 th
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The present khowxpt@fthoséobkﬂletbhudhe attsénmdmtma ls' inchaleetheext endi ng

outvvardlyf d of the
box. Th seco ar? 317 g‘%s@?é?%g’dai)l es Q'ggn f‘ I el
rel ati ofpt orespectivg lengthwigscscare dings, ag& %3&{0 P panel 2

contiguous to the side panel 19 across the score line 16a. A glue flap

21 adjoins the opposxte side of the side panel 18, across the score line
16b at one edge of that side panel. The box blank 15 may be
~ fabricated from any corrugated or noncorrugated paperboard or
15 from nonpaper material suitable for box production.
Adjoining the ends of the bottorn panel 17 and separated
therefrom by the two score lines 16c are the two end panels 24 and
25. A pair oftxnncrihnn:26:ﬂank ﬂm:end.panc1224 separated
therefrom by the cut lines 27 petpendxcular to the score Tine 16c and
20 defining the sides of that end panel. Each comer flap 26 further is
defined by the score lines 16¢', comprising an extension of the score
line 16c and also defimng ends of the side panels 18 and 19. A
second pair of comer flaps 26 likewise flank the end panel 25 at the -
opposite end of the box blank 15.
25 Separate flaps 29 and 30 are formed at the terminal ends
of the end panels 24 and 25. The flaps 29 and 30 preferably extend
~ the width of the respective end panels 24 and 25 to provide the most
effective closure of the box, as will become apparent. The score
lines 16e along the end panels 24 and 25 parallel to the respective
30 score lines 16¢c definmg the end panels define the respective flaps 29
and 30. Elongated slits 31 and 32 are formed in the respective flaps
29 and 30, paralleling the longitudinal dimension of those flaps. The
slits 31 and 32 preferably are formed as cuts through the material of
the box blank 15 without removing any significant amount of that
35 material, and so the slits have minimal width.




prevent a jperson from seeing inside the box by bending back the end

- panel fromthe end of the cl osed hox. The sel ectively

_ separabl e regi on connecting the | ocki ng tab to the box panel provides
a further safegymy i nst undetected 20 opening of the cl oseserassesn1bss
separation strength of that region is chosen so that the |locking tab
W Il becone separated fromthe box if subjected to force, whether
applied manually or by a tool: used in an attenpt to gain nonobvi ous
entry to the box. 25 Brief Description of the Draw ngs
Fig. 1 is.a plan view show ng a box bl ank for producing a box

according to a preferred embodi ment of the preseat I nventi on.

Fig. 2, 2b, 2c, and 2d are fr a2Ph®bok blafk IS alse inchedes a pair 6fseddidagy

mbi ed f the b
g?sgl os?ng 21?131 I ngl H@éﬁa{jng’lgﬁWI w&&ﬁbb&&ﬁﬁfﬁ i&t?fgﬁ'
shows the box parti athey sal6f comprising an extension i FCPB cin
Fig. 4is a fragnentﬁie’bbfu‘oﬁi 'pihel/ i1gvand 16¢ iol decsidecpanels 18 rarfd 49. 2The

showi ng the lockifg { a0idity’ end &n%l?efsmfreoﬁﬂﬂt%ﬁﬁﬁ %’_%g‘a\‘/’\g
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7 Det ai | ed Despproximatelyothepsame sizel as-hecend panels 24 in the preferred

AT Lo rufsicpbadiest | e 7P Gt shil scoilary end pabel 73 i
board or the |ike. é‘ b‘? migsﬁma%egn &n giong%ed é“t 75 %i)
confronting side of each corner flap from the adJacent secondary end
10 panels. The width of each cut 76 extends slightly into the end 77 of
the secondary end panel 75 to provide clearance for folding the
corner flap 26 at a right angle to the secondary end panel, as
becomes evident below.
Turning now to Fig. 2, the box 32 shown in that figure
15 is assembled from the box blank 15 by folding the box blank along
the score lines 16a, 16b, 16g, and 16h so that the bottom panel 17,
side panels 18 and 19, and top panel 20 bear an orthogonal three-
dimensional relation to each other as shown in that figure. The top
panel 20 overlays and is adhesively attached to the glue flap 21 to
20 maintain the assembled configuration of the box 32. The details of
fabricating box blanks from corrugated board or other materials,
and producing boxes from such blanks, are well known to those
skilled in the art and need not be repeated herein.
A central portion of each secondary end panel 75 is cut
25 away to define an open space 35. One part of a locking tab 38 is
located in the open space 35, with the remaining part of the locking
tab extending into the adjacent end of the top panel 20. The score
line 16f, forming an extension of the score line 16¢ and 16¢', joins
the secondary end panel 75 to the top panel 20 and defines a fold line
30 along which the secondary end panel can fold relative to the top
panel. The score line 16f thus also defines the forward edge 36 of
the ttop panel 20.
The locking tab 38 has three distinct segments, starting
with a shank 39 lchted in _the top panel 20 and defined by a
35 perforation line 40 in the top panel parallel to the score line 16f and



nunber of distinct panels defined by the several score |ines 16a ... _
16h forned in the board while form ng the blank, in a manner known to
those skilled in‘the art. The distinct panels Include tne potTom
panel 17 flanked by a pair of side panels 18 and 19 across the 10

r espectwodskengt hwi se score lines 16g and 16h, and a t erTUSY6$1080
contiguous to the side panel 19 across the score line 16a. A glue flap

21 adj oins the opposite side of the side panel 18, across the score line

16b at one edge of that side panel. The box blank 15 nay be fabricated
from any corrugated or noncorrugated paperboard, or 15 from nonpaper
material suitable for box production. g Adj oi ni ng the ends

f the bottor | .17 ,.and arated. . ..th f t he, t i
T6c. are ¢ he SPROTWRIYLFOR tBat a6ore fine. The Npd Rarguel. oub dines 45< 26 11 ank
the end panperpendiculssrte: the perforationdine 40 andhextending ontwardly

per pfndiEC”Lffoﬁ%ﬁ@%éwgé_' 'é&ﬁﬁé‘foﬁi‘ﬁ:IQQG i Q%ﬁ?ﬁdSﬁd@Pﬂﬁr _that 12”,‘1
anel . Each_ corner. ila “Tur ther I s _detine the scoreines 16¢',
Eorrpri sing 0P Pangel oﬁ“ 23 aEhEEotth shank 3 ﬂeﬁ%m P@i‘"a% hi ng ends
of the s§deprefesiblylis formetbby perforations @xtending acrossthe widthpof 26

| kevise 11 gk 1hBEng"(AbPIBS ﬁ.?geﬁzégion i;x: OAD°8kfifieS K hilfgd MEaDOX DI ank
15. 25° . . . Separat esTlans an re tqQrnmed,at” t t er m nal
ends oftllows theyshank 39 Qﬁd}ﬁﬁo ngr %a&%ﬁaaﬁatéﬁe ﬁPe‘i’ér abl y

ext end plane of thettopfpanek20especti ve end panel s 24 and 25 to provide the
st effective deiﬁﬁ%eﬂ'@fs@m Wﬂgﬁél&l&l}h tlﬁﬁ%ﬂa {HePédiitkal The score
l i nes al ong, t hel s, 24 R ra:ﬁe. to the . respective 30
score Ilﬁﬁespiﬁgl ﬁl&ﬁr}c _ @emf pﬁﬂglé?éd > geoted. para LitQ, dBe| aps 29
and 30. El operfoeation line 40 anddinset fromfthe seore dinen6f éand: fromethel aps

29 and 30, Ced g 36N6F hﬁn?ﬁ dh QO)’B%EQEIE r Qi Yhhhahg- The
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mat eri al , aeachsend lof itsl lengths a¥he misaiofed pantially. cut fold line 4% /insead
PCT/ US9(5 018p%n ordinary perforated fold line, to join the central panel 44 to
the shank 39 is preferred because the central panel and the shank will
undergo bending at an acute angle during the locking procedure as
explained below. o S |
| The shank 39 also has at least one perforation 95
20 intersecting the respective cut lines 41 and located on an imaginary
line between the perforation line 30 and the fold line 45. The
perforations 95, although aligned parallel to the perforation line 40
and fold line 45, are not intended to define a perforated fold line for
folding the shank. However, the perforations 95 do impart a region
25  of structural weakness to the shank 40 between the perforation line
40 and fold line 45. = | |
'~ Two additional perforated lines 42a and 42b, together
having the appearance of an inverted V, are formed on the shank 39
of the locking tab. Those additional perforated lines assist in
30 unlocking the box in a predetermined manner after the box is
" locked, as described below. One end of the perforated line joins the
fold line 45 at a first point spaced inwardly from one cut line 41;
that point preferably is at the inner end of the terminal perforation
forming ‘the fold line and interlocking the one cut line. The
35 perforated line 42a extends on a generally diagonal path from the




8 - 7 + The box blank 15 also includes a pair of secondary end
panel s 75 fol dably connected to opposite ends of the top panel 20 by
the score lines 16f conprising an extension of the score lines 16¢c in

t he bottom panel ﬁ? 16¢' in the side panels 18 and 19. The PUT/US96/01058
secondary end panels /5 are substantially rectangul ar and have

approxi mately the sane size as the end panels 24 in the preferred

enbodi ment. One .end 77 of each secondary end panel 75 lies adj acent a
corner flap 26, and an el ongated cut 76 along the confronting side of
each corner flap fromthe adjacent secondary endléo panels. The w dth of
each cut 76 extends slightly into the end 77 of t he secondary end
panel 75 to ‘provide cfiesh pmnt t@ra mminaj point 43 midwayron|the kength of the

rTl ght angle EO }:he Sgﬁﬁﬂg fy® 32 h ﬁérforat%oﬁe%me‘!'hev pefforated fifie 42b
urnin now to | (> S a asS S e

fromt%e box bl ang 15 ﬁﬁ] %m ﬁ?g 4%5534%‘13 n‘&h %E@
16a, 16b, 16g, and 16ﬂxesothem nﬁthe)foldﬂxpanprefnm yatthmm,omhestemmald
19, and top panel 0 ga%ra%ibrpfém g ehit officicend. The téd'iﬁxefﬂ@bkgﬁ

dso
each ot her as shown
| ted

adhesi vel y attached ¢ 81 that f-@!ﬁﬁure i ttogbmmrﬁf%%tﬂﬁéib}%pﬁgg

configuration of the hna@:a audecnuktatllhe torminal poinhA3c aThe perforation s, the
o cocr g o oat skt Yt of che, gl g acune Uty
be repeated herein. ktenﬁln }fora onﬁg%géﬁl o’*zl? Jﬁ“ngQBEﬁ‘%é‘e ﬁ&ﬁ*ﬁe
end panel 75 is df 2epemngytmbs Textendiag ashort distanas across ther width of the
locking tab 38 is lomshﬂﬁwfﬁﬁﬁ%&ﬁ%mm&ﬁaﬂlﬂe remai ni ng

banel 20 The score 1ine. 10e orAtel Raneh43, SkBAT Surparaly o dhefold
16c and 16c', joins line %mdbcymd@eefouwm:dge%ofthetopmapahao ®0jodnd

e e o MApUREC, Becaf-oe BN gt b8 i 7

forward edge 36 0'%0 "apﬁzq?t% %iﬁ@ 85 (fﬂ%e oratlonsl o?ﬁ} gml'&

38 has three distinctpana}#érthus is faldableyrelative to the central panel 44. A V-shaped

notch 48 is cut into each side of the central panel 44 and the front

panel 46, the apex of each notch aligned with corresponding ends of

the score line 47 separating the front panel from the central panel.

20 The central panel 44 and front panel 46 together form a locking

panel 50 (Fig. 1) of the locking tab 38, and the notches 48 help guide

the locking panel into the slit 31 of the flap 29 in a manner to be

described. As best seen in Fig. 1, the sides 51 of the front panel 46

are flared outwardly toward the terminal end 49 of the front panel,

25 instead of being perpendicular to the terminal end. This outward

flare of the sides 51, together with the notches 48 formed between

the central and front panels, help assist the locking panel 50 in

entering the slit 31 of the flap 29, as described below.

. Each lockmg tab 38 is formed in the box blank 15 by

30 the perforation line 40 and the cut lines 41 in the top panel 20 as

mentioned above, and by additional cuts in the secondary end panels

75. The terminal end 49 of the front panel 46 is formed by a cut

line parallel to the terminal edge 80 of the secondary end panel, and

spaced inwardly a distance from that ierminal edge. A strip 82 of

35 the secondary end panel 75, between the terminal end 49 of the




with a shank 39 located in the top panel 20 and defined by a 35 :
perforation line 40 in the top panel parallel to the score line 16f and

WO 96/ 22920 PCT-USS61 010568
9 set inwardly fromthat score line. The two parallel cut lines 41,
per pendwowkmaezs o t he perforation |ine 40 and ext endi ng pewiussdoldss from

that line to intersect the fold |ine 16f defining an end 36 of the
top panel 20, further define the shank 39. The perforation line 40 5
preferably is fornmed by perforations extending across the w dth of
the | ocking tab 38. The perforation |ine 40 defines a hinge that

all ows the shank 39 of the | ocking tab ?ﬁ to bend relative to the
Joi ning the shank 39 of the

pl ane of th pa
| ocki ng tabelQS Gﬁb%eﬂd the mmmmmfmmm end panalne 45
scored par alrtsdlf tthus bridges thecopen ?awSBthwéenathé twis ehdfportiohe score

25 Ly Sy Rl ©

preferably i element foldableonthe use of a
partiall§ Ctscoimlniellsﬁ 'rﬁere mabb%enomtﬂmtehds msrdnmh%wéoﬁ fol d

N t 3 d
veceise he B RPN %ﬁ@%%%m i 6 e 55 o
acute angl e iBhe are-cat out as thepbex

The shfmk 3%rtﬁﬂ|ﬁced1mdi’émhﬁﬂsso pér spacdsoincthe 3ecOnday end'p ﬁiéleCL' ng theth
respecti ve cu I nes ween e
per]l‘oorat | on_line 30 a%%‘b%ﬁw W%WPO‘#&JM%

al t houghOal iis Semayehat less than the cosresponding, width: of ghe centrahpanel d | i ne 45,
are not int dddesminteritihg a¢ the fold bind! E6F ad dhe fopwhrd edge 36 of the

top panel 20. Those different widths produce the separate flanges 86

on each side of the central panel 44 comprising the locking tab 38.

- These flanges 86 are contiguous with the forward edge 36 of the end

15 panel 20 and with the fold line 16f defining that forward edge. The
purpose of the flanges 86 is discussed below.

After the box 32 is assembled as shown in Fxg 2a, that
box may be closed and locked as. descnbed with reference to Figs. 2b
and 2c. The corner flaps 26 first are turned inwardly 90° around

20 the fold lines 16¢c’ to extend across the open end 34 of the box. The
secondary end panel 75 then is folded downwardly along the fold
line 16f to the position shown in ‘Fig. 2b to cover the comer flaps
and the remainder of the open end 34. The locking tab 38 becomes
separated from the plane of the secondary end panel 75 as that latter

25 element is folded downwardly. The lockrng tab 38 may now be
turned upwardly around the perforated line 40 to expose an open
space 37 in the top panel 20, as shown in Fig. 2b, which is
contiguous to the open space 35 in the secondary end panel 75.
Next, the end panel 24 is folded upwardly around the score line 16¢c

30 as shown by the arrow 56 to cover the end 34 of the box 32. The
end panel 24 in this posmon is parallel to the secondary end panel 75
and located nnmedrately in front of that secondary end panel. In this
position, the flap 29 of the end panel extends over the forward edge

.36 of the top panel 20 and overlaps a forward portron of that top

35 panel, as seen in Fig. 2c.




fol-di ng t hes shank. However, the perforations 95 do inpart a region 25 of

structural weakness to the shank 40 between the perforation line 40
and fold |ine 45, - Two additional perforated |ines 42a and
420, together wo 'gg t hé appearance of an invetted V, are P&r‘.

t he shank 39 - | ocki ng tab. Those additi.onal perforate nes

assist in 30 wunlocking the box in a predeterm ned manner after the box is
| ocked, as described bel ow. One end of the perforated line joins the

fold line 45 at a first point spaced inwardly fromone cut |ine 41;

that point preferably is at the inner end of the term nal perforation
forming the fold line and interlocking the one cl2 I|ine. The 35 perforated

| i ne 42a extends on a generall f
b aga, exten YWHEAIRE UndPpinel 241 Hilly cloLsed aé"ﬁr@?hzﬁ@?&

point to a terni nal ptfsnthe, flap %@m@ymﬁ‘etmwouﬂy'? e,tﬁp cn
line of the perforatl space35 iihﬂlmmp‘ @0.| The lacking tab 38 m@/\new bﬂiﬁ)lded

end joining the foI d |ﬁi Fi fcnﬂu?% ' 8R&nkf 39
the fold line, nd- o

form ng that ot he “‘&ﬁ’ﬁeﬂ BﬂfPTﬂEd4§Bee£6'en3§' grrowcﬂién Fig. 2c
general | y -di agonal pmpmmthmmdwnmh At theesape timey the central panel 44
d2a, and ends at 1he jygihd qﬁwﬂﬁ%@e‘alﬁﬁg g& ﬁhﬂé‘ﬂs to assume a
t erm nal perforatlon&‘?rﬁgaﬂ ne

ext endi ng perf or at i orR&ar d%mmp Bﬁ@‘f 20 andthe, flap
opening tabs T eXtenOD.9lg’mleSﬁont aheitttﬁlneﬂﬁs osmmm foidhdlbaékatmg the score

consal "S5 0 R @m g o, o o ot et or
the forward edge 36 dhetll% °§|Q|Py the front panel and cen panel
move toward each other as shown in Fig. 2c. This desired folding
movement of the front panel 46 is shown by the arrow 63, Fig. 2c.
The front panel 46 and central panel 44 of the locking tab 38 thus
15 are folded accordion-fashion into closely-abutting contact with each
other, although for illustrative purposes those panels are shown in

Fig. 2c with greater separation. |
With the locking tab 38 thus folded so that the shank 39
is angled upwardly from the top panel 20 and the central panel 44
20 and front panel 46 folded accordion-fashion to contact each other,
the perforated line 47 is substantlally aligned above the slit 31 in the
flap 29 of the end panel 24. The notches 48 on both sides of the
locking panel 50 now overlie each othor to define the beveled
comers 64 at each end of the folded score line 47. By exerting
25 downward force on the top of the now-folded locking panel, as
shown by the arrow . 67 Fig. 2c,the folded locking panel enters the
slit 31 as the shank 39 of the locking tab 38 returns toward a position
closely overlaying the end flap 29 and substantially parallel
therewith, Fig. 2d. The flared sides 51 of the front panel 46 also
30 assist in guiding the lockmg panel 50 downwardly through the slit

31.

~ The distance between the perforated line 45 and the

perforated line 47 across the locking tab 38 is marginally greater

than the corresponding distance between the perforated line 47 and

35 the terminal end 49 of the front panel 46. This difference makes the



the front panel 46 across the partially-perforated score |ine 47,

15 1

parallel to the fold Iine 45 and the perforation |ine 40. The front

panel 46 (hus 1S toldabire Terattve to tne centrar_paner a4, A V-straped
notch 48 is cut into each side of the central panel 44 and the front

panel wooeshiydpapex of each notch aligned w th correspgigduigsnoss of

the score line 47 separating the front panel fromthe central pa

The central

panel 44 and front panel 46 together forma | ocking

50 (Fig. 1) of the locking tab 38, and the notches 48 hel p guide
| ocking panel into the slit 31 of the flap 29 in a manner to be
As best seen in Fig. 1, theéjldes 51 of the front panel 46

descri bed.
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strip 82 ensures

15

e perforated line 47 pivots the front panel 46 forwardly toward the
end panel 24. The terminal end 49 of the front panel thus moves out
of registry with the slit 31 and becomes lodged in the comer on the
inner side of the fold line 16e where_the flap 29 joins the end panel.
This lodgement of the terminal end 49 thus captures the locking tab
38 on the inside of the box 32, securmg ‘the end panel 24 over the
end of the box as seen in Fig. 2d and Fig. 3. It is now impossible to
withdraw the front panel 46 from the slit 3 1, or to otherwise to
dxsengage the locking tab 38 from the remamder of the box, without

_cutting or tearing some visible portion of the locklng tab or

30

otherwise mutnlatmg part of the box such that tampermg with the
box becomes evident to an observer

With the box 32 closed, the combmed pxesence of the
corner flaps 26, the secondary end panel 75, and the end panel 24
juxtaposed with each other across the end of the box effectively
prevents anyone from prymg or bending back the end panel in an
attempt to see the contents of the box. The shank 39 of the locking
tab 38 extends from the perforated line 40 to the slit 31 in the flap
29, and keeps the end panel 24 secured in place across the end of the
box. Even if a person somehow manages to bend that end panel
somewhat back from the end of the box, by deforming the end panel,
the secondary end panel 75 remains in place blocking visual and

physical access to the mterlor of the box.

ri dgi ng



the seeondary end panel 75 remains a unitary el enent foldable on the 5
score line 16f. The regi ons—between the notches 48 on each side of

the locking tab 38, and the confrontlng sides 85 of the open space 35

in the secondary el 75, are cut out "as the bgx blank 15 b%mnmmmnmm
produced and renwin as open spaces in the secondary end panel .

The width of the shank 39 between the two cut lines 41 10 is sonewhat |ess

than the corresponding width of the central panel. 44 commenci ng at
the fold Iine 16f and the forward edge 36 of the top panel 20. Those
different widths produce the separate flanges 86 on each side of the

central panel 44 conprising the |ocking tab 38. 14 These flanges 86 are
contiguous with the forward ed@Bemlsefthdﬂsherﬂi i theaflap 29 isridnger thahethe

fold line 16f defini ngna&gto{ﬁ{ev\%ﬁ m@?ﬁuﬁ)mg e@ eﬁw
86 i s discussed bel ow, termtl%e 0 S

shown in Fig. 2a, thalocking pgsgl 593/“!#! b&mpanal pméh&uz"}b Q‘Ff
reference to Figs. 2binterferemst %ith the flmiges r86latmac116eﬁdroﬂtlﬁeehn'ah

| nwardly 90[err] ag ouffle2fled wfoﬂgl &Sﬁrﬁ% td@:ﬂa&?a
end 34 of the box.™ Thé Seco ry e 7“ h \ﬁé

downwardl y al ong the tghtfit w qugﬁﬂgmﬂaﬂo&@p@!g &W’Bﬂb ﬁtlsllgbuﬁﬁhﬂto
IcovEr t he gog gelr) f I apslit refembiytxbelon nenough toipeninit tiee flapnpoitionsTon either.
ocking ta econe It

“panel 75 as that Iatt§l el eﬁeﬁtéﬁsﬂm?ﬁm&grﬁﬂ %ﬁstﬁﬁ E%E&gel

38 may now be shitl t he per forat ed line 40 to expose

an open spack) 37 in the tqﬁ]:hm)% es B6wn the dergral W4dcdan pa

contiguous to the ope t %.qf t
rﬁﬁ 31 i %ﬂi‘?ﬁéf@ égthgt the

the end panel 24 is f arou
ﬂmset ﬂ@nse& igogrepfer B CHE oxﬁngn

by the arrow 56 to co

t hi sdp05| It ion i fs par awidth bf)thdwepemepndaaﬂ mxiam&tgélinilie top pamﬁ Zoom&mcthe
Ithm(ﬁaref: g;ezg IOP tront %;antl@ng? ex ggls; over E&Rﬁ W?Tad{ ggtehe OPB 1‘
top panel 20 and %fg p selationship &HY“’% e3widihoof the mgﬂ
in Fig. Z2c. | between the parallel cut lines and the greater lateral extent of the
flanges 86 that extend outwardly adjacent to the shank 39. Because
the flanges 86 extend beyond the sides 85 (defined by the cut lines
41) of the open space remaining under the shank 39 is turned
20 upwardly, those flanges resiliently and deformably pass over the
sides as the locking tab 38 is pressed downwardly through the slit 31
to lock the box closed. The leading edge 89, Fig. 2, of each flange
86 preferably is curved or angled outwardly from the score line 47
to the ﬂange to assist the flanges in moving past the interfering sides
25 85 of the open space. Once those flanges have moved past the sides,
each flange resiliently expands to its ongmal size and engages the
underside of the top panel 20, effectively securing the locking tab 38
in place within the box 32 and preventing any nondestructive
withdrawal of that locking tab,
30 The flanges 86 on the central panel 44 provide an
additional measure of security for the locked box. If a person
attempts to jimmy open the folded locking panel 50 by inserting a
blade or other thin tool thrbugh the slit 31 of the locked box, either
of two results is likely to occur. The first likelihood is that the
35 person probing with the thin tool will tear apart the perforated line
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12 When the end panel 24 is fully cl osed as shown I n Flg
ZC, the Tlap 29 substantialrTy COVers tne previousty-exposedopen -~

space .35 in the top panel 20." The | ocking tab 38 may now be fol ded

"back owoidkgshd as shown in Fig. 2c, by folding the shaggi9snoipsy ear wardly
at the perforated line 40. The arrow 60 in Fig. 2c represents that

novenent. At the same tine, the central panel 44 may be fol ded
downwardly al ong the perforated line 45 to assune a nearly verti cal
attitude with respect to the top panel 20 and the flap 29. The front
panel 46 in this position is folded bap along the score 10 |ine 47

adjoining t ntral pan SO t at ter sur aces of t he '
| ocki ng par‘&e: @GM ﬁ“ #‘P m}gi t@@ % PaRsl#6 nove

toward eaclofithedockingstab8.i sepatatiimltakebplawdth@temugalend novenent
of the fro B%‘nﬂie dt fﬂ"‘ﬂﬁbﬁotlﬁﬁ &f ﬁiﬁa@ﬁs 1ﬁ -the_insidd e front
anel 46 a% cen F I n % S are fol ded
gccor di on- fCOTRETForme fpﬁl‘g&kﬁ %ﬁq‘%&' a&ﬁ on the € ot her,

al t hough f wentral panela44mnnnu¢memgage$he pndemdeaoﬁﬂm ane120 Fig. 2c

with great 5)8 open spaoe 37 ‘ﬁe 8 thus

folded so t % jﬁ n rom p panel 20

and the cezﬁ‘iﬁ’ IHQS ﬂ%}}ﬁﬂ%@?ﬁ ggaqegp @?ecﬁ -fashion to

cont act eacdftheMasshownlmElg.er.r at ed l'ine 47 is substant ially aligned

above the slit 31 I NThRSec nd@dséibl@?eﬁ‘iﬂt Pm p@.FmIagﬁntEBf giot ches 48
F anel: 50 \5

om0t §ar! it e b arult it g 15 oRRHg o foskOpl sREL 1 B

eﬁertl Bg 250 mmwmpmﬁrm the pégﬁom@ﬂdin& 49 . no']ﬁaﬁogfmibih@klm% panel as
shown by t T bo seft’ vei’x Fgnd NE
L oy e sk A e A el o 11
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assi st 15 N $torit! pihel 46 WW%M%@%@&!%& withett fupfiring | ¢
' the perforated line 47, the flanges 86 of the central panel 44 again
remain in place engagmg the top panel 20 at the sides 85 of the open
space. This engagement prevents wnthdrawmg the lockmg tab from
the box, so that the box remains closed and locked.
20 The perforated line 40 securing the lockmg tab 38 to the
top panel 20 provides still another measure of security. That
perforated line 40 is constructed to provide a predetermined amount
of weakness to the hinge or fold line joining the locking tab 38 to the
front panel This predetermmed amount of weakness does not
25 rupture or tear during normal operation of the locking tab, namely,
turning the locking tab upwardly from the plane of the front panel
20 to begin locking the box, and the other noxmal manipulations of
the locking tab as previously described. However, both the
perforated line 40 connecting the shank 39 to the front panel, and the
30 perforated line 47 connecting the central panel 44 to the shank, are
designed to tear apart, separating the respective elements of the
locking tab, in response to applied force exceeding a predetermined
amount, especially a tearing force applied to an end of either
perforated line. '




31’ ’ * The di stance between the perforated line 45 and the
perforated line 47 across the locking tab 38 is marginally greater
t han the correspondi ng di stance between the perforated line 47 and 35 the

termnal end 49 ront panel 46. This difference makes th
Wo deh3ezd /%'iugggmyp
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13 | ength of the front panel 46 (neasured in a direction parallel to

t he cut lines 41) marginally less than that of the central panel 44.

As a result, the termnal end 49 of the front panel 46 becones

| ocated a short di stance bel ow the perforated |ine 45 when the front

panel is 5 folded in the direction 46 illustral®d in Fig. 2c to lie

al ongsi de the - central panfe ddlectivs Sepasabiliey of fld perféri8ddinds'é) and

front panel 46 hed A e

| ocki ng panel 5€? 'SES‘% ﬁeg %ﬂﬁlﬁq%y%ngé% ﬁ%ﬁﬁsﬁfﬂﬁ#ﬁﬁ éﬂ
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us clears undey si 0 e, sli ilden 0 e
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box, without person has opened the box, but has done so in a destructlve manner
providing clear evidence of tampenng with the locked box. The
selective separability of the perforated lines 40 and 47 also provides
15 the added advantage of making it easier for an authorized person to
open the locked box. The perforations 95 on the shank 39 of the
locking tap 38 provide further protection from undetected
tampering, because those perforations also may tear in response to
lifting or tearing forces applied to the locking tab.
20 The locked box is mtentxonally opened by cutting the
~ locking tab 38 or ot_hgrwnse separating the locking tab from the
remainder of the box, permitting opening the end panel 24 for access
to the interior of the box. The opening tabs T defined in the shank
39 of the locking tab provide a predetermined and convenient way to
25 separate the locking tab without resorting to a knife, scissors, or
other improvised cutting tool. By grasping either opening tab T
between a thumb and forefinger of one hand, a person can apply
upward force to the opening tab while holding the box stationary
with the other hand. That upward force tears the locking tab along
30 the line of predetermined structural weakness defined by the
respective perforation line 42a or 42b, and some tearing also may
occur beyond the inner end of the perforation line 95 partially
defining the opening tab T. Pulling up each opening tab T thus
separates the shank 39 across half its width, so that the shank
35 becomes separated from the remainder 105 of the locking tab as



cutting or tearing sone visible portion of the |ocking tab or S
ot herwi se nutilating part of the box such that tanpering with the box

becones evident to an observer. Wt thebox—32ctoset;
t he conbi ned presence of the 25 -corner flaps 26, the secondary end panel .

75, anwgddsmrewd panel 24 j uxt aposed with each ot hfrnaeéenss t he end of
the box effectively prevents anyone from prying or bendi ng back the

end panel in an attenpt to see the contents of the box. The shank 39

of the | ocking tab 38 extends fromthe perforated line 40 to the slit
31 in the flap 30 29, and keeps the end panel 24 secured in place across

the end of the box. Even if a peri?n sonehow manages to bend that end
panel . - somewhat back fromthe end t he box, by deform ng the end

panel , ﬂlﬂwmdmdhgySenﬂ'hpaMaﬁfderelﬂﬁ droj mmkﬁthe fniterior o vi sual and
physi cal g?ﬁoi %H&ﬁlﬂé‘flﬁrérﬂpﬁﬁeltﬁ?aeeéss into thebXP 96/ 22920 :

PCT/ US96/ 01 .
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central paralb dnid eomplanehtarytsloatudammeWaygacmss leach end, Boxeksi ng panel

50, tha &?Pl gﬁﬁs‘é &i\‘ ékgéaﬂ%ve o thg{lerference e

vmththeflan e e nel glrﬁ‘

accor di on- f@%iﬂ%& SB& maﬂlf FF‘f}rﬁ g t%Pﬂﬂk’e dn ﬁ‘ tight fit

whi :ce bg: ngalpmiatnlredomnmncllwn,t Ieaohglo f selbctxbelytérgages a slit 'd
refera t ns SI e.
gf t he sl?ltée}a!r?&g or% de orm Afﬁ P TWB%E

e | .ocki ng* pa
nmoves throJQﬁﬁmBa S orc;gq;np e, permit tWO‘Pomttﬁl?gng adlﬂ!‘ 6 on the
cent r allOparanid ﬂm}crmvpdsgreater lodkling integrity for pizz‘albmestmthe likerferng with

the ends ofshhpHave'd relati¥ely flat profile or are of noncorrugated or other

less-durable material. That alternate arrangement of lockmg tabs at

each end panel also laterally spaces the paired locking tabs from the

midpoints of the end panels, so that each lockmg tab is less likely to

15 interfere with the contents close to the midpoint of the box. Locking

tabs aocordmg to the present invention also may be located on box
panels other than the end panels as defined ‘herein.

It will be understood that the foregoing relates onlytoa

preferred embodiment of the _present invention and that numerous

20 changes and modifications therein may be made without departing

from the spirit and scope of the invention as defined in the following

claims.



| at'er als extent of those flanges is greater than the correspondi ng
w dth of the open space 37#+enmaining in the top panel 20 when the
shank 39 is turned upwardly fromthe plane of the top panel. Figs. 1 15

and 3 best show thj ationship between the width of the shan $96/0
bet ween the par ﬁé?"%ﬁ%" lines and the greater |ateral extent o;&%ﬁu 1058

fl anges 86 that echnt to the shank 39. Because
the flanges 86 extend beyon s 85 (defined by the cut lines
41) of the open sp ﬁl er the shank 39 is turned 20 upwardly,
t hose flanges resi m mably pass over the sides as the

| ocking tab 38 is pressed d@vmwa y through thel&lit 31 to lock the

box cl osed. The | eading edge 89, Fig. 2, of w ange 86 preferably
is curved or angled outwardly fromthe score |1 ne 47 to the fl ange,

to assist the flanges in noving past .the interferin Sld525 85  of  the
open space. Once those flangesqhavé rhﬂﬁedhphslﬁ ‘P@ﬁé} Ge'y en closed,cthe | boxe
resiliently expands ta,mpﬁsﬁfg gi nal size and engages the under si de of

the top panel 20, L£ffectively secu

W thin the box 32 5:'fmd pr. eventing a ﬁ?ﬁ?ﬂ@gwﬂéﬁa@ 'ﬁ&'ﬁ?‘l‘ﬁ%‘?ﬁéﬁ @?& a
that | ocking tab. 30 box; The flanges 86 on the central panel
provi de an addi ti onal maasurmehd { coinécteditba ﬁmlgqfabgu

Preerting a o B 33&28%?‘*%&69{%@ é?%?’g&; %“iﬁﬁei b, F*&eﬁ ng
| ocked box, either overlapan gnd of asecondsaid therpadanel closes
| i kel i hood is thqQ t he3dnd ¢fthedioxyr obi ng W|th the th| ntool will tear

apart the perforated |ine
Do) US96/ 01058 PshPigcatadin the flap of the ¢nd panel; -

thereby separating the central pandhopgnmegion inthe end of she second bOdY panel
and substantially covered by the flap when overiapping the second

“body panel, so as to position the slit overlaying the open region;
15 a locking tab connected to the second body panel
adjacent the overlapping location occupied by the flap;
said locking tab having a fold line defmmg a
locking panel for insertion in the slit;
the locking panel having a central portion and a
20 fold line defining a terminal portion selectably foldable to lie
alongside the central portion with the fold line thereby forming a
leading edge of the folded locking panel;
the locking panel with the terminal portion so
folded being aligned for insertion by the leading edge through the
25 slit and the open region into the box whereat the terminal portion
partially unfolds to abut the end panel, thereby locking the end panel
to the second body panel to form a closed box; and
a flange positioned on the locking tab to engage a
surface of the second body panel adjacent the open region as the
30 1locking panel is inserted through the slit and prevent withdrawing
the central portion from the open region after the end panel is
locked to the second body panel to close the box.

2. The box as in Claim 1, wherein the locking tab is
35 connected to the second body panel by a selectably separable region



of the locking tab 38. If t hat separation takes place, the term nal. end,

49 of the front panel 46 no | onger remains engaging the inside cor ner
formed by the Told I'Tne I6e. FOWEVET, tNne TTanges 8o om rthe—5——TemntTat
panel 44 continue to engage the underside of the top panel 20 at the
si des Wooghzd2e open space 37, between the cut |ines 4rnkosdibst t he
| ocking tab 38 continues to hold the flap 29 secured over the end of

t he box as sho The second possible result of
probing with amq]llllnlmlﬂ“ﬁml“)llllt hat the person actually nmay succeed in
unf ol di ng the 1aocki Ag partel $ * 50 without rupturi ng the perforated line
47. This possibility is unl i kel yglgoartl cularly in boxes according to

t he present .invention and - fabricdted fromrelatively stiff materi al
such as coof predeterminediweakness\allowing theslocking, teh toseparste froobi ng does

succeed | n (50'Body el #f redpons M&Wm&ﬁmﬁ%%ﬁ ocked box

redpotise tBatEm
cent ral p h‘té*ﬁﬁﬁ mf*e'*eﬂﬂeélﬁﬁ AR ik by RSB ol "2 o

t he -si des yeithdra omes evidentace. This . engagenent prevents w t hdraw ng
the | ocging tab from the box, so that the box remains closed and
| ocked. 20 securing the |ocking tab 38
to the top pane? Zﬁ%gkﬁ%%n%ﬁﬁﬁnmasure of security. That
perforated |ine 40 i s cdheileckingtabdhas asleast eng addisionaliregion-obunt of
}Neaktness tgorédaehnm Weaknksk epmd ﬁfdm][thetdimﬂe@ﬁbhnﬂ) fi sedbrid thte

ront pane r o rupture or
tear durin F&%& %g‘fﬁ’eg%ﬁ\g 6[%5%1@ %ﬁﬁéﬁef@cg ép‘ﬁ?gtqurni ng the
| ocki n0t apntgthe locked ebd panglpl ane of the front panel 20 to begin
| ocki ng the box, and the other nor nal mani pul ati ons of the | ocking tab

as previously descrl wever. erf.orated |line 40
connecting the shank QWI_BﬂﬁalsrlB &%Qﬁ‘% Cﬁgp erforat ed line 47
connecting the central pamondwyoendwaonlmmewdmg outwardly frem t o t ear
apart, sepﬂi@éedwndtlb@d panelind foldaBIEEtd élosé théend of thedsdx, 38 dsab, in

a tearthg ?%?8*8“%1&% F&ﬁﬁ?ﬁﬁ‘aﬁﬁs&g@ %dﬁﬁeemr‘%ﬁwmiﬂg% Fepectally

from the end of the box.

S. The box. as in Claun 1, wherem the slit is longer

than the width of the open region overlald by the slit so that the

20 folded locking panel can pass through the slit without engaging the

flange on an end of the slit, when the lockmg panel is inserted
through the slit into the open region.

. 6 The box as in Claim 1, farther compnsmg o
25 a regxon ‘of predetermined weakness formed in the
end panel and disposed substantially perpendlcular to the slit located
in the flap of the end panel so that the end panel can tear along the
region of weakness therem, in response to a pulling force exerted on
the flap at one side of the slit,
30 whereby the locked box is openable

7. The box as in Claim 4, wherein:
the secondary end panel is foldably connected to the
end of the second body panel;



W96/ 22920 = PCT/ US96/ 01058
16 The sel ective separability of the—perforated |lines 40
and 47 make it V|rtuaIIy|np055|bletotarrper with the locking tab

wi t hout rupturln,a, art of that locking tab, thereby |eavi Ngcpusssnn
|rreparable_esu_dem%ﬁl ng with the | ocked box. For 5 exarrple I'T a

person attenpts t box by sliding a thin blade into the slit
31 of "the fnﬁ mi“)ﬁi’ﬁm sed box to withdraw or _ dislodge the

| ocki ng pan |t, that prying novenent#? exerts a tearing
force on the perforatlon i nes 45 and 47. At |lea one of those
perforation lines will rip apart in response to rce _less 10 than the
amount that could forcibly pull thdhe legking tab xgrfﬂmadynmmpa in the-second
engagenment with the egggg Hﬂd‘iﬁﬁn@ a?@miﬂwsdc@ &nd panel;per son
has opened the box, but has done s g‘sg I

cl ear evidence of tanpering with tﬁgérlg ?%%@%‘I%ngg %’& f%&d %&9

separability of the ppan@lr along pifald line sadthat thﬁs‘@"bﬂﬂltﬂémgmqshéeﬂ%§
advant age of nakirg 1 pugkardly from ahe aecondi B?' [panebiotreveal thepspen region

| ocked box. The perfo t | ocking tap 38
provi de further prot e£W§meWﬁ I ng, because,those

perforations also may tear in respd dhe flange exmﬂdsf 9uﬁga yt rom & sidgy of the
applied to the | ockingp ta0be ondtheopenre gion dmi#ag émendSSbeyondanedge

i ntentionally opened

separating the | ocki nﬁeﬁo ‘gypml #@%ﬁg&a@eﬁt?&ﬁ% iﬁ?tq%e
openi ng the end rmably passes beyond the; edge and is thergro ive %0 preent
ropening tabs T def| ”eﬁnt}ﬁlrh{iﬁlglﬂié‘lbckm tal9 fomthie ope Eibﬂ ab provide a

predet er mi ned and conveni ent vvay to 25 “separate the Ioc ing tab w t hout
resorting to a knife, scissors, other inprovised cutting tool. By-

grasping either opening tab T ’l‘melmaas]melamﬂ uethes comprifngof one
hand, a person can apply Upwﬁidinfsofcﬁﬁ:é@ ihhheoloukifig tadbanti defihinigiang

|t ngibﬁg ts ;gt ;f)gﬁr S opex\ﬁ“htghtabh&tgﬁcﬁ?xg 1388t par}ﬁﬁllypa‘@&& &l%rﬁ)%kil?fiﬂ% 58'that
| the pull tab when grasped and pulled in a direction across the locking
tab, separated the locking panel from the remainder of the locking

tab, ' :

| thereby unlocking the end panel to permit opening
20 the box. ' '

9. The box as in Claim 8, wherein:
the means comprises a first region of
predetermined weakness extending from a first point on the

25 fold line to a terminus longitudinally spaced from the fold
line; | _

a second region of predetermined weakness
extending from a second point on the fold line to the terminus;
and ' '

30 an opening tab defined in part by the first and
second regions, and by a weakened region extending from an
edge of the locking tab part-way along a line substantially
coextensive with the terminus of the first and second regions,
so that grasping and pulling outwardly the pull tabs separates

35 the first and second regions from the locking tab,



30 the line of predeterm ned structural weakness defined by the
respeetive perforation line 42a or 42b, and sone tearing al so may

occur beyond the 1 nner end ol THe PeTTOT Al T O T 95 pertorati partiarty
defining the opening tab T. Pulling up each opening tab T thus

separ awapogiaseshank 39 across half its width, so that pdyyssberess 35 becones

spté_ﬁ)_?bggg?ozgg? tnnlnﬂmnﬂﬁmnﬁnl of the | OCkI ng tab as 17 WO 96/ 22920

illustrated in Fiy. . ‘Th8t fenhi nder 105 drops-into the interior of

t he box, releasing the end panel for access into the box.

Al t hough the discl osed enbodi nent uses singl e I ocki ng tab and
conpl enentary slot |ocated m dway acrogg each end, bgxes 5 according to
the present invention athecehmsppargtmmm nap@dmmndnnanner one | ocking

tab spaced fheo tatdfron? thé rematidepafahe Hox.t hat alternative
construction, each Tocking tab sel ectively engages a separate sl ot
formed in a flap of the end panel separate l-ocki ng tabs, for
exanpl e, permit two- poi n& I%P!ﬂfeogm f&ﬂdpmnloa box| thay isr ovi de

greater §o neltldent,tthebfhlﬂ@camishgs or the like that have a

St é?'-yTLL?t grern crnat's f’@?aéaﬂ?go %W@W&”@%‘@*ﬁ@#@ﬁsﬂﬂ bo¥:cnd pan

al so | at er 2Andsige N |TBRR m dpoi nts of
t he end panel s so that _ rlo(fc&nm aﬁels each end palkeil Sorirtectéd tonterfere

Accordi ES FHY i, e ﬁféﬂ ”‘"‘?‘Zﬁ% ﬁg&@gk oot F180mes 20
ot her tfan @ Mﬁ&r‘bﬁ It will be
understood that the foregpleast oneé siich end pariel laving a ﬂap extending
from an edge opposite to the connection to the one body panel and
foldable relative to the one end panel along a fold line parallel to the
second fold lines;
15 a slit located in the flap; ;
an open region in the other body panel and defined
by edges on that other body panel, the open region being
substantially covered by the flap of a box produced by the blank
when the flap overlaps the other body panel to position the slit
20 overlaying the open region;
- a locking tab bendably connected, by a third fold
line parallel to the second fold lines, to the other body panel;
. the lockmg tab. comprising a shank portion
_termmatmg in a locking panel having a central portion, and a front
25 panel extending from a forward edge of the central portion and
connected thereto by a tab fold line parallel to the third fold line;
the locking tab being located relative to the flap
extending from the one end panel so that with the front panel folded
upon the central portion to form a leading edge of the locking tab
30 along the tab fold line and the folded locking tab inserted through
the slit of the box produced from the blank, the front panel returns
to a position inside the box such that a portion of the front panel
abuts a surface of the ﬂap and the end panel connected thereto, so
that the one end panel of the box is locked to a body panel of the box
35 to which the one end panel is not connected and cannot be withdrawn




pr-ef err ed* anbodi nent of the present invention and that numerous 20 changes

and nodifications therein may be nmade-wthout* departing fromthe

spirit and scope of the invention as defined inthe follow ng cl ai ns.

WD 96/ 22920 ' PCT/

/

18 WO 96122920 Cl ai nB , 1. %é'?ﬁ?%at
~is lockabl e when cl osed, I“Lm !IEI ng: b5

plurality of body panels i namﬂmm ‘ rma _ box;

an end panel -connected to a first $ai d body panel #%" sel ectively close

an end of the box, and having a flap extending t -overlap an end of a

second said body panel when the end panel close 0 the end of the box;
a slit located in thewithept sevetingethe jocking tab or otherwise producing \upxhle

region in the end of %‘h&ﬁ&c ?ﬂ and substantiall'y covered
by the flap when overlapping the o extencﬁné gt?tnezlu’dl as to;@%tslgltﬁe
the slit overlaying the open regi 0‘7‘1 y

connected to the secdndkimgiﬁbrterwgage an edfesofthe open mgionapﬂhndothngtpml
occupi ed by the fkap; is 3& erted throth the slit sosﬁé fo b?é*érﬁ MWﬁig‘ﬂlélJ&éﬂg

line defining a l ng ane mﬁhg” o‘s lpﬁlée%é? the sgognd
|

t he | ocking panel ha
terminal portion sel ecathebbgdy phnehwcbselthebox al ongsi de the central
portion with the fold line thereby formng a



| eadi ng edge of the fol ded | ocking panel “t‘he | pcki gy

panel with the term nal portion sq, - foI -ded bei ng allgned for in ert
by the | eading edge through the 25 sllt and the open region into ne b
whereat the termi nal portion partially unfolds to abut the end’ pa
Lthereby | ocki ng-the—end—panet roThe second body panel to forma'.
cl osed bOX' and ' a flange positioned on the |ocking tab
to engﬂg surface of the second body panel adj ZESNBINEBopen regi on
as th PP ki ng panel is |nserted through the slit and prevent
wi t hdr awi ng the central port on fromthe open region after the end
panel is | ocked to the sec body panel to close the box.
2. The box as in Caim . wherein the locking tab is 35 connected to the
secopgl_body 2@ Selectably separ abI e regé )\O 96/ 22920
PCT/ US3 W 496 51 1P of
predeter ' gt) zfoc 3P t4b\L d 28,3 atelfrom t he
bodypne‘l gn r u;pnseto at t enpt ifng A . ggtab from
t he sl &éaf erzkhe end pane®? dckgslll ™ ‘I: C AR edl
wi t &l ptf evij dent . ' i h Caim 2,
whe rél'h | t hg T 0dK bne addi ti onal
regifon: off6! predet’®€mi ned wea sagneftion to the
seclpn body panel and oper atLve ta nmpa a e j;:sonse to force
apphi gd 10 jonto the | ocked end ppnel :
95
1
_)63 20
' 16b 17 H 34
V*'/ ' - ]




4.. The.sboxias in Caiml, further conprising: a
secomdary—end—paret—extendi ng—ottwar-cty—from——-=+he—second—boedy panel and
fol dable to close the end of the box, so as 15 to prevent a person from

| ooki ng i Qs e box by pulling the end panel bac end of
t he box. Wolsbiazsat 5. The box as in Caiml, V\/nelfi'glfrn elmsaﬁ it is
| onger than the width of the opgp region overlaid by the slit so that

the 20 folded | ocking panel can pass through the slit w thout engaging the
fl ange on an end of the slit, when the | ocking panel is inserted

through the slit into the open region. 6. The box as in
Caiml, further conprising: 25 a region of

pr edet er mi ned weakness fornmed in the end panel and di sposed
substantially perpendicular to the slit |ocated in the flap of the end
panel so that the end panel can tear along the regi on of weakness
therein; in response tozg pulling force exerted on the flap at one

side of the slit, 30 whereby the | ocked box is openabl e.
7. The box as in C ai@6-4 | T , t he secondary end
panel is foldably conpe end of the-sd@ond body panel ;

WO 96@%;920 ' S96/ 01058
. ' %&a” in the

20 med in on
second ve-secohdary end panel ;

24—




the | pcking tab is connected to the second body panel along a fold

| Hre—se—that—the—toecking—tab—becomes—deftected—S5—outwardl y fromthe

second body panel to reveal the open region formerly occupied by the
lzocki ng %ﬁ%ﬂﬂ&q the flange extendscrpsdox@foss Y froma
si de of | ocki ng tab beyond the open region and thus extends
beyond an edge of the second body panel defining the open region, so
that the flange 10 defornmably PasyQs beyond the edge and is there
operative to prevent wi t hdrawng the locking tab fromthe open

regi on. 8. The box as in Caim1l, further conprising:
nmeans forned in the | ocking tab and defining an 15 opening tab extendi ng
at least partially across the |ocking tab so that the pull tab when
grasped and pulled in a direction across the | ocking tab, separated
the | ocking panel fromthe renmainder of the |ocking t ab,

t hereby unl ocking the end panel to permt opening 20 the box.

9. The box as in Caim8, wherein: t he neans conpri ses
a first region of predet ermi ned weakness extending froma first point
on the 25 fold line to a termnus |ongitudinally spaced fromthe fold

| i ne; a second region of predeterm ned weakness

ext endi ng fron1a second point on the fold line to the term nus; and
30 an opening tab defined in part by the first and

second regions, and by a weakened regi on extending from an edge of
the Il ocking tab part-way along a |line substantially coextensive with
the term nus of the first and second regions, "~ so that grasping and

pulling outwardly the pull tabs separates 35 the first and second regi ons
fromthe | ocking tab,




WO 96L 223820 PCT/ US96/ 01058
2% - t hereby—separatrrro—TmTr—a—predeterntred—ranner

the locking tab fromthe remai nder of the box. 8. A

one- pi eCgsRise f OF Producing a box that is 5 tanper-q*hﬂg&humhhe bl ank
conpri si ng: two pairs of alternately disposed

rect angul ar body and side panels connected on nutually parallel fold
| i nes; a pair, of end panels, each end panel connected
to one such body panel on nuﬂdélly paral l el second fold lines 10
orthogonal to the first-nmentioned fold |ines; at

| east one such end panel having a flap extending froman edge opposite
to the connection to the one body panel and foldable relative to the
one end panel along a fold line parallel to the second fold |ines; 15
a slit located in the flap; an open region in the

ot her body panel and defined . by edges on that other body panel, the
open regi on being substantially covered by the flap of a box produced
by the bl ank when the flap overlaps the other body panel to position
the slit 20 overlaying the open region; a | ocking
tab bendably connected, by a third fold line parallel to the second
fold lines, to the other body panel; t he | ocking ‘tab
conprising a shank portion termnating in a | ocking panel having a
central portion, and a front 25 panel extending froma forward edge of the
central portion and connected thereto by a tab fold line parallel to
the third fold line; : the | ocking tab being | ocated
relative to the flap extending fromthe one end panel so that with the
front panel folded. upon the central portion to forma | eading edge of
the I ocking tab




to a p05|t|on |n5|de t he box such that a portlon of the
abits a surface of the flap and the end panel connected th¥iHs
that the on panel of, thevRRbciuRt dy panegiied
to which th end panfgll 'S notlnmﬁi%g%tkﬁ ggﬁnot be
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(54) Title: IMPROVEMENTS IS SELF-LOCKING BOX

(57) Abstract

: A box (32) for containing goods during storing, mailing, or shipping. The box has at least one end panel (24) secured to a body panel

(20) by a locking tab (38) extendable through a slit (31) in a closure flap (29) of the end panel, so that the end panel cannot be unsecured
without providing visible evidence of tampering. The locking tab is foldable for insertion through the slit, after which a surface (49) of the
locking tab engages the underside of the flap to prevent withdrawing the locking tab through the slit. Flanges (86) on the locking tab engage
the locked box, further preventing withdrawal of the locking tab. The locking tab is joined to the remainder of the box by perforated lines
(40, 45) of selected weakness, which tear to provide visible evidence of tampering with the locking tab. Opening tabs (T) in the locking
1ab facilitate opening the box.
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