CARTRI DGE LOOP W TH COVPLI ANT TAB FOR AMMUNI TI ON BELT BACKGROUND OF THE

| NVENTI ON [ 0001] The invention relates generally to an apparatus for
transporting amunition cartridges through a gun firing system and, nore
particularly to an inproved loop with a conpliant tab for coupling adjacent
cartridges of an ammunition belt. [0002] Ammunition cartridges are conveyed
t hrough a weapon by a transport neans to position and guide the cartridges
through the gun firing system The transport neans generally includes
couplings and | oops. The cartridges are positioned in the |oops and the
couplings link the | oops together. A plurality of cartridges and | oops are
connected together by the couplings to forman amunition belt. The
couplings and | oops are physically shocked, pulled and distorted throughout
the firing cycle and, therefore require a certain strength to function
properly. [0003] Known a ?ﬂge gﬁg the specific end
user in belt sizes mﬁth ns for disconnecting
or connecting (or assenbling or |sasse g anmuni tion cartridges from
the original belt by curre %ﬁ?bﬁ use connect/ di sconnect
feature is showmn in U S P o—oon and assigned to the
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couplings link the loops together, A plurality of cartridges and loops are connected together

by the couplings to form an ammunition belt. The couplings and loops are physically
shocked, pulled and distorted throughout the firing cycle and, therefore, require a certain

strength to function properly.

[0003] Known ammunition belts are packaged for the specific end user in belt sizes
with typically 32 or 94 rounds. Means for disconnecting or connecting (or assembling or
disassembling) ammunition cartridges from the original belt by current and an improved
easy-to-use connect/disconnect feature is shown in U.S. Patent No. 7,406,907 to Goon and
assigned to the United States of America. The contents of this patent is incorporated herein

in its entirety.

[0004]» As described in the Goon patent, loading of a new belt onto a weapon is time
consuming and exposes the user to hostile fire during the belt re-loading stage. Perhaps the
most important advantage of a connect/disconnect feature is the ability to connect additional
belts to an already loaded belt of ammunition. It would be much easier and safer for a
soldier under fire to simply connect additional belts to an already loaded belt, rather than
having to reload each belt onto the weapon. Furthermore, in the past, partially used belts

with only a few rounds have been discarded. With a connect/disconnect feature, the partially



used belts can be connected together and used, thereby elimnating wasted
ammuni tion and the pnblem of disposing of live, discarded anmunition.
100051Not wi t hstandi ng the recent inprovenents and advant ages provi ded,
there remains a need to provide yet a easier and safer way to
connect/ di sconnect these amunition belts. SUMVARY OF THE | NVENTI ON
100061Ceneral | y speaking, in accordance with the invention, a cylindrical
cartridge |l oop having a coupling interface with an opening on a front wall
connected to parallel side walls extending fromthe cylindrical |loop with a
U-shaped cut-out forned in the loop at the base of the side walls and
extending to the front wall adjacent to the opening. The opening is defined
in part by a pair of substantially parallel |ines separated by a distance.
The U shaped cut-out forns a conpliant tab along the side wall to

facilitate engagenent of a coupling. e t he, openi W t hout
per manent Eﬁ?fig ]gsa N Of CBIFne‘Etﬁ%tqg%B% a%f 6??%? TRRY gﬁﬁ‘ﬂ?tinﬁsvaﬁtﬁ EWWH%EO%?P% he | oop

I s confi gumegrdv®nesiRGesids TP dissgddiaminmngitfonr st and second ends and a |ink
that connects the first and second ends. A portion of the first end of the

i nk connegiiig Wt e 0 as a
first thicﬁ&bﬂs t ha 0&p£$%§§ &m@?g&@%%w@%n%g %&?&é% ﬁgkgugggﬁntlally
paral l el | iem@msamﬁecatos)wmwd/ettdna@krremsafbmay th soineg&liscoramcitires distamee
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wal s extending from the cylindrical loop with a U-shaped cut-out formed in the loop at the
base of the side walls and extending to the front wall adjacent to the opening. The opening is
defined in part by a pair of substantially parallel lines separated by a distance. The U-shaped
cut-out forms a compliant tab along the side wall to facilitate engagement of a coupling

engaged in the opening without permanent deformation of the loop.

[0007] The coupling interface on the loop is configured to engage a coupling having
first anci second ends and a link that connects the first and second ends. A portion of the first
end of the link connecting with the coupling interface of the cartridge loop has a first
thickness that is greater than the distance between the substantially parallel lines and a
‘second thickness that is less than the distance between the substantially paralle! lines,
Alternative couplings have links with a cylindrical cross-section of two different diameters at

each end to allow connection, but not disassembly,

[0008] The first end of the coupling has a locking head with four sides and the
coupling interface has a front wall and two side walls disposed on opposite sides of the front
wall, the opening of the coupling interface being defined in the front wall and the locking

head being disposed between the side walls, Advantageously, a diagonal of the locking head



has a I ength such that the diagonal fornms an interference fit with the
conpliant tab forned in the side walls. [0009] Accordingly, It is an object
of the invention to provide an inproved |oop for form ng an amrunition belt
that is easily connected to and di sconnected from ot her | oops and

ammuni tion belts. [0010] Anot her object of the invention is to provide a

| oop and coupling type transport apparatus for anmunition cartridges
wherei n adjacent amrunition cartridges can be easily and qui ckly connected
or disconnected [0011] A further object of the invention is to provide an
ammuni tion cartridge transport apparatus that saves ammunition by all ow ng
partially used belts of anmunition to be connected together. 100121Yet

anot her object of the invention is to provide a |loop for use with a
coupling type amunition cartridge transport apparatus wherein the coupling
is rotatable froma | ocked position to an unl ocked position. [00131Still
anot her obpasetlensth s thiehihe Argesal fognstay ipedeeree fapith ﬁﬁﬁ@’@@bﬁnf BOPORAE can be
used W th gxistiag couplings for connecting cartridge |oops.

[0009] Accordingly, It is an object of the invention to provide an improved loop for
forming an ammunition belt that is easily connected to and disconnected from other loops

and ammunition belts,

[0010] Another object of the invention is to provide a loop and coupling type
transport apparatus for ammunition cartridges wherein adjacent ammunition cartridges can

be easily and quickly connected or disconnected.

[0011] A further object of the invention is to provide an ammunition cartridge
transport apparatus that saves ammunition by allowing partially used belts of ammunition to

be connected together.

[0012] Yet another object of the invention is to provide a loop for use with a coupling
type ammunition cartridge transport apparatus wherein the coupling is rotatable from a

locked position to an unlocked position.

[0013] Still another object of the invention is to provide an improved loop that can be

used with existing couplings for connecting cartridge loops.

[0014]. Yet a further object of the invention is to provide an improved loop that allows

an interference fit with existing couplings and resists deformation of the loop.

[0015) The invention accordingly comprises a product possessing the features,
properties, and the relation of components which will be exemplified in the product hereinafter

described, and the scope of the invention will be indicated in the claims.



[0014] Yet a further object of the invention is to provide an inproved | oop
that allows an interference fit with existing couplings arid resists
deformati on of the |oop. [0015] The invention accordingly conprises a
product possessing the features, properties, and the relation of conponents
which will be exenplified in the product hereinafter described, and the
scope of the invention will be indicated in the clains. BRIEF DESCRI PTI ON
OF THE DRAW NGS 100161For a fuller understanding of the invention,
reference is had to the follow ng description taken in connection with the
acconpanyi ng drawi ng(s), in which: [0017]FIG 1 is a perspective view of
cartridges disposed in | oops constructed and arranged in accordance wth
the invention; [00181FIG 2 shows the loops of FIG 1 without the
cartridges; 100191FIG 3 is a bottomview of a cartridge |oop 12;

BRIEF DESCRIPTION 'OF THE DRAWINGS

[0016] For a fuller understanding of the invention, reference is had to the following

description taken in connection with the accompanying drawing(s), in which:

[0017) FIG. 1 is a perspective view of cartridges disposed in loops constructed and

arranged in accordance with the invention;

[0018] FIG. 2 shows the loops of FIG. 1 without the cartridges;

[0019] FIG. 3 is a bottom view of a cartridge loop 12;

[0020] FIG. 4A is a side elevational view facing coupling interface of the loop of FIG,
4

[0021] FIG. 4B is a side elevational view of the loop of FIG. 4A rotated 90°;

[0022] FIG. SA is a detailed top Yiew of one embodiment of a coupling suitable for

use with a loop constructed in accordance with the invention;

[0023] FIG. 5B is a detailed end view of the coupling of FIG. 5A;
[0024] FIG. 5C is a detailed sectional view along the line 5C-5C of FIG. 5A;
[0025] FIG, 6A is a top view of another coupling suitable for use with a loop

constructed in accordance with the invention;
[0026] FIG. 6B is an end view of the coupling of FIG. 6A; and

[0027] FIG. 6C is a sectional view along the 6C-6C of FIG. 6A.



100201FIG 4A is a side elevational view facing coupling interface of the

|l oop of FIG 4; [0021]FIG 4B is a side clevational view of the |oop of

FIG 4A rotated 90'; [0022]FIG 5A is a detailed top view of one enbodi nent
of a coupling suitable for use with a | oop constructed in accordance with
the invention; 100231FIG 5B is a detailed end view of the coupling of FIG
5A; [0024]FIG 5Gis a detailed sectional view along the line 5CG5C of FIG
5A; 100251FIG 6A is a top view of another coupling suitable for use with a
| oop constructed in accordance with the invention; 100261FIG GB is an end
view of the coupling of FIG 6A; and [0027]FIG 6C is a sectional view

al ong the 6C-6C of FIG GA

DETAILED DESCRIPTION OF THE INVENTION

[0028] FIG. 1 shows two cartridges 10 disposed in loops 12 having compliant tabs 15
constructed and arranged in accordance with the invention connected by a coupling 14. The
detailed geometric shape of coupling 14 is disclosed in U.S. Patent No. 7,406,907 and will be
fully described later in connection with the discussion of FIGS. 5A-5C. An ammunition belt
comprises a plurality of cartridges 10 disposed in loops 12 connected by couplings 14, A 32

round belt will have 32 cartridges disposed in 32 loops connected together with couplings.

[0029] FIG. 2 shows two substantially cylindrical loops 12 coupled together by
coupling 14 without cartridges 10. Locking tabs 16 on loops 12 help position cartridges 10
in loops 12. As shown in FIG. 2, ‘loop 12 includes side members 22, a coupling support 20
on one end and a coupling interface 18 on another end. Coupling 14 connects coupling

support 20 of one loop 12 to coupling interface 18 of another loop 12.

[0030] FIG. 3 is a bottom view of cartridge loop 12 and FIG. A4 is a side elevational
view thereof. Cartridge loop 12 has coupling interface 18 formed with an openingi36
defined in part by a pair of substantially parallel lines 38 separated by a distance 40.
Opening 36 is further defined by a curved portion 42 connected to one end of parallel lines
38 and a pair of diverging lines 44 connected to another end of parallel lines 38, Coupling
interface 18 is defined by a front wall 46 and two side walls 48 disposed on opposite sides of
front wall 46. Opening 36 of coupling interface 18 is defined in front wall 46. A distance 50

separates side walls 48.

[0031}) FIG. 4A is a side elevational view facing coupling interface 18 and extending
across side wall 48 to front wall 46 of coupling interface 18 adjacent portion 42 of opening
38. Tab 15 is formed by cutting loop 12 in a “U-shape” at 17 with the curved end portion
adjacent opening 38. FIG. 4B is another side elevational view of loop 12. However, in this

view loop 12 is rotated 90° to face one of the side wall 48 to show compliant tab 15.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [0028] FIG 1 shows two cartridges 10
di sposed in loops 12 having conpliant tabs 15 constructed and arranged in
accordance with the invention connected by a coupling 14. The detail ed
geonetric shape of coupling 14 is disclosed in U S. Patent No. 7,406, 907
and will be fully described later in connection with the discussion of
FIGS, 5A-5C. An ammunition belt conprises a plurality of cartridges 10

di sposed in | oops 12 connected by couplings 14, A 32 round belt w Il have
32 cartridges disposed in 32 | oops connected together with couplings.
[0029] FIG 2 shows two substantially cylindrical |oops 12 coupl ed together
by coupling 14 without cartridges 10. Locking tabs 16 on | oops 12 help
position cartridges 10 in |l oops 12. As shown in FIG 2, 'loop 12 includes
si de nmenbers 22, a coupling support 20 on one end and a coupling interface
18 on another end. Cou pling 14 connects coupling support 20 of one |oop 12

to coupl i ngP43RlL er f afES: 158* B [RribThel e Bl OfQOUPP(’E)%iuIﬁP@ fos upeswith 198k {om vi ew
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to one end of parallel |ines 38 and_a pair of diverging |ines 44 connected
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front wal |l oftéh @adedivgdpsbde wal | s 48 di sposed on opposite sides of front

wal | 46. Opening 36 of coupling interface 18 is defined in front wall 46. A
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second end 5 and a lin *Connect s frrst e and second
end 56. Fi eastespands B4hd longepightede byiwewupd pawpliarss @0 f ace 18 of cartridge | oop
12. Second end 56 is engaged by coupling support 20 of an adjacent |oop 12.

[0034] First end 54 of coupling 14 includes a substantially rectangular shaped locking
. head 66 with four sides, as best seen in FIGS. 5B and 5C. Locking head 66 is positioned
between side walls 48 (FIG. 4A) of coupling interface 18. Locking head 66 has a diagonal
length 72 such that, when rotated, locking head 66 forms an interference fit with side walls
48 distance 50 apart. The interference fit allows a person, by applying a twisting torque to
adjacent cartridges 10, to rotate locking head 66 within side walls 48 temporarily deform
compliant tabs 15, but prevents locking head 66 from rotating freely within side walls 48

when no force is applied.

[0035]" FIG. 6A is a top view of another coupling 82 suitable for use with loop 12,
FIG 6B is an end view of FIG. 6A. FIG. 6C is a sectional view along the line 6C-6C of FIG.
6A. Coupling 82 has a first end 84 and a second end 86 connected by a link 88. Once
cartridge 10 is loaded into loop 12 and adjacent loops 12 are connected with coupling 82, it is_

difficult to disconnect coupling 82 from either coupling support 20 or coupling interface 18.



[ 0033] A portion 60 (FIG 5C) of link 58 adjacent first end 54 has a

t hi ckness 62 that is greater than distance 40 between the substantially
parallel lines 38 (FIG 4B) and a thickness 64 that is |ess than distance
40 between the substantially parallel lines 38. Thickness 62 and thickness
64 are neasured orthogonal to each other, A cross-section (FIG 5C) of
portion 60 of link 58 is forned with a pair of substantially parallel faces
68 separated by thickness 64. The cross-section of portion 60 of l|ink 58
may al so include a pair of arcs 70 connected to ends of the pair of
substantially parallel |lines 68, respectively. Thickness 62 corresponds to
the | ongest distance between the pair of arcs 70. 10034]First end 54 of
coupling 14 includes a substantially rectangul ar shaped | ocki ng head 66
with four sides, as best seen in FIGS. 5B and 5C. Locking head 66 is
posi ti oned, bet n wal I's 48 (FIG W 4A nterta
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interferenqg fit allows a person, by applying a twisting torque to adjacent
cartridges '10, to rotate | ocking head 66 within side walls 48 tenporarily
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posi tion, thickness revents coupli eni ng 36.
When coupling 14 is in an unlocked position, narrower thickness 64 allows coupling 14 to

slide out of the open end of opening 36 between diverging lines 72.

[0039] Third, diégonal length 72 of locking head 66 is such that the diagonal forms an
interference fit between tabs 15 on opposite side walls 48 (spaced apart by distance 50) of
coupling interface 18. Thus, coupling 14 may be rotated ninety degrees from a locked

position to an unlocked position and vice versa as desired.



[ 0038] Second, orthogonal thickness 64 of portion 60 (FIG 5C) of link 58
adj acent first end 54 is less than distance 40 between the substantially
parallel lines 38 of opening 36. Wien coupling 14 is in an unl ocked
position, narrower thickness 64 allows coupling 14 to slide out of the open
end of opening 36 between diverging lines 72. [0039] Third, diagonal |ength
72 of | ocking head 66 is such that the diagonal forns an interference fit
bet ween tabs 15 on opposite side walls 48 (spaced apart by distance 50) of
coupling interface 18. Thus, coupling 14 may be rotated ninety degrees from
a |l ocked position to an unl ocked position and vice versa as desired.

[ 0040] By providing at |east one conpliant tab 15 on coupling 14 at opening
36 in coupling interface 18 first end 54 may be engaged with reduced
twisting force. 100411Wile the invention has been described with reference
to certain eferred enbodi ments, nunerous changes, alterations and
modi fi cat i 6740t o t hBYdaRddnd dideshprsciomeiey tah & posarhire [l w6wire déHar t i ng

fromthe spbiplibhg BRGESE MPBsQhd bhRa) E'é’&xgﬁ%e@ Rvidgedigéd Medng frdehe appended
cl aims, and eqU|vaIents t her eof . t mnll t hus be seen that the

coTects Setuif L obhie ARG, ok e Sppargnl romTe rEgeitpo,
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descrlptlon an ntérpreted
as |IIustrdﬁhménmmdaMEDMﬁmkmndBmimmwgmﬂeﬁseof[0043]The present invention
may be enbodied in other specific forns wthout

[06042] It will thus be seen that the objects set forth above, among those made apparent
from the preceding description, are efficiently attained and, since certain changes may be made
in the above product without departing from the spirit and scope of the invention, it is intended
that all matter contained in the above description and shown in the accompanying drawing(s)

shall be interpreted as illustrative and not in a limiting sense.

[0043] The present invention may be embodied in other specific forms without

departing from the spirit or essential attributes of the invention,



departing fromthe spirit or essential attributes of the invention. CLAI M5
WHAT IS CLAIMED IS: A cartridge | oop, conprising: a
substantially rigid | oop having a cylindrical |oop coupling having a
coupling interface with a front wall and two side walls on opposite sides
of the front wall with an opening in the front wall defined in part by a
pair of substantially parallel |ines separated by a di stance; and

a conpliant tab fornmed in the side walls and extending fromthe cylindrical
portion across the side walls to the front wall adjacent to the parallel

| i-nes. 2. The cartridge loop of claim1, wherein the conpliant tab
has two opposed parallel sides connected by an arc adjacent to the parall el
lines in the coupling interface. 3. The cartridge loop of claiml,
wherein the conpliant tab is U-shaped with ap arc adjacent to the parallel
lines in the front wall of the coupling interface. 4. The cartridge
| oop of clainS 1, wherein the conplighAIM8b is formed by a cut out of two
opposed paral |l el sides connected by an arc adjacent to the parallel lines
in the coupVilAagly GtAMEACE; 5. A cartridge |loop and coupling
assenbly, conprising: a substantially rigid cartridge |oop

havi ng a couplihg i nterfiggedoan sdnpaisingont wal | and two side walls on
opposite sides of the front wall with an opening in the front wall defined
by a pair of substaskidiahtyallpaiza ) hdvingasyEepraldbadeonyling Hdvisg aoesling

interface with a front wall and two side walls on opposite sides of the front wall with an
opening in the front wall defined in part by a pair of substantially parallel lines separated by

a distance; and

a compliant tab formed in the side walls and extending from the cylindrical

portion across the side walls to the front wall adjacent to the parallel lines.

2. The cartridge loop of claim 1, wherein the compliant tab has two opposed

parallel sides connected by an arc adjacent to the parallel lines in the coupling interface.

3. The cartridge loop of claim 1, wherein the compliant tab is U-shaped with an

arc adjacent to the parallel lines in the front wall of the coupling interface.

4. The cartridge loop of claim 1, wherein the compliant tab is formed by a cut out
of two opposed parallel sides connected by an arc adjacent to the parallel lines in the

coupling interface,
5. A cartridge loop and coupling assembly, comprising:

a substantially rigid cartridge loop having a coupling interface with a front .
wall and two side walls on opposite sides of the front wall with an opening in the front wall

defined by a pair of substantially parallel lines separated by a distance;

a compliant tab formed in the side walls and extending from the front wall

across the side walls to the cylindrical portion; and



a conpliant tab fornmed in the side walls and extending fromthe front wall
across the side walls to the cylindrical portion; and a
coupling having first and second ends and a link connecting the first and
second ends, the first end connecting with the coupling interface of the
cartridge | oop' wherein a portion of the link has a thickness
| ess than the di stance between the substantially parallel |ines. 6.
The assenbly of claim5, wherein a portion of the |ink adjacent the first
end has a thickness that is greater than the di stance between the
substantially parallel |lines and a second portion adjacent the second end
that has a second thickness | ess than the distance between the
substantially parallel |ines. 7. The assenbly of claim5, wherein a
portion of the link adjacent the first end has a first thickness that is
greater than the distance between the substantially parallel |ines and a
portion having a seecsAwlinaiheking dist prd seceithends jad @ik Laescing: Redit PHE

substant i alséc)éncp?rrdg,l th&first dnB€8nnecting with 1 col Bz AREEL thh@Ear@i'd%é BbP, Wherein
the first end of the coupling conprises a |ocking head with four sides and

the coupling interface conprises a.front | and two, si.de |l s di sposed
on opposite sides OV%Pﬁ@agB§HP eﬂwggﬁﬁ”g%%%¥§l“H%mvﬁ%&%%ﬁggﬁﬁﬁﬂﬁh?erface
bei ng def i pedtahtallyhparafiéiomts. wal | and the | ocki ng head being di sposed between

the side walls. 9. The apparatus of claim4, wherein a diagonal of

the | ocking heagl hag,a,andl Be SaDs el BRoRAP Rl ik Bt hel M @Rk er ence
fit with the conpliant tabs” on the’si de walls. '

has a thickness that is greater than the distance between the substantially parallel lines and a

second portion adjacent the second end that has a second thickness less than the distance

between the substantially parallel lines.

7. The assembly of claim S, wherein a portion of the link adjacent the first end
has a first thickness that is greater than the distance between the substantially parallel lines
and a portion having a second thickness less than the distance between the substantially

parallel lines,

8. The assembly of claim 5, wherein the first end of the coupling comprises a
locking head with four sides and the coupling interface comprises a front wall and two side
walls disposed on opposite sides of the front wall, the opening of the coupling interface being

defined in the front wall and the locking head being disposed between the side walls.

9. The apparatus of claim 4, wherein a diagonal of the locking head has a length

such that the diagonal forms an interference fit with the compliant tabs on the side walls.
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