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1

My invention relates to o flexible or: expansmle -

articulated structure-or feed chute for- guiding
the movement of a ﬁemble member- from one
position to another; and fo % novel ‘means: for
locking such structure or-feed chute at selected
positions to determine its ultimate form: or ‘to
prevent flexure, expansion, or contractlon “ab
selected positions:

Such an articulated 'structure is-useful-as a
conduit, chute, conveyor; duct, or the like - for
guiding -any flexible member; the -term’ “flexible
member” being hersin ysed-in a broad:sense to
include & unitary - or articalated - member or
merely & series of adjoining-articles, Whether
or not interconnected. - The invention Wwill-be
particularly exemplified with reference: o known
flexible chutes for feeding a belt of* ammunition
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or-limit its movement relative toan adjacent-unit
at the point of connection.

Another object is to provide a locking: mem=
ber of this type which is simple, inexpensive, and
easily inserted: at the selected locking posxtlon
without the  use of special tools; -and which'/is
positively retained -in position to prevent: with-
drawal due to vibration or accidental contact.

Other - objects: of ‘the invention include the
provision of a Iocking member: attachable to the
chute to engage-the interlinkage means between
transverse units;- a locking - member having.a
locking portion insertable throtgh the vsual yn-<

. coupling opening of a chute to ‘engage the inter-
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to a machine gun cr cannon from -an a,mmuni- )

tion box, though:it ‘should be. clear that 'it-18 not
limited thereto.

The articulated :structures or: feed chutes- to
which the invention is partlcularly apphcable are
those having a plurality of ‘interlinked tnits-ex-
tending transversely of and outlining & member-
guiding passage, the interlinking permlttmg Hme
ited expansive: and-compressive: relative: move-
ment of the-units at different positions around
the member-guiding passage:  Oné-of ‘tHg im«
portant objects of the invention is-to provide for
the locking -of adjacent -units-at-a: selected bo-
sition or positions:

One conventional- interlinkage means of: stch
articulated feed chutes: comprises-a link- Mems=
ber on each transverseé unit-linked with'a hook
member on an adjacent transverse unit’and per-
mitting and guiding movement of ‘the units to-
ward and away from each-other, the hooL ]im-
iting the separation of the units, Further the
transverse units are constructed 1dent1cally, each
with a plurality of link members and hooks, 'so
that the chute can he assembled of. such umts
the link and hook membpers mterlockmg upen
assembly, On the other hand, means is- usually
provided : for disconnecting:the. units. to permit
inspection or repair or replacement of individual
units. This is conventionally . accomplished by
providing an uncoupling opening giving atcess:to
the hook member and/or the link member:to tin-
lock the linkage. by temporary. deformatmn of
one or both of these members: :

It is an cbject-of the -invention to :provide ‘a
locking . member - detachably : connectable 'to o
chute - formed - of rinterlinked ‘transverse:; utits
to: rigidify the-chute at the point of :connection
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linkage means. in.a .manner to prevent or limit
collapsing and/or expanding of transverse units .
adjacent the locking member;. a locking mem-
ber. having an:attachment portion detachably.
connectable.to the chute.and a locking. portion
insertable through an uncoupling: opening of the
chute; and a'locking member insértable to ex-
tend into the normal. path of movement of the
link member to impede stich movement.

Further objects and advantages will be appar-
ent to those. skilled in the art from the. follow-=
ing description.of exemplary embodiments.

Referrmg to the drawings:

Fig. 1 is a plan-view; partially:in section, .of &
segment of ‘one form of articulated ammunition
chute flexed in its:longitudinal plane; showing
blacement of two locking members to nglchfy a
portion of this segment; .

Fig. 2 is:a side view, taken as indicated by the
arrow:-2 of Flig. 1;.

Fig. 3 is a sectional view, taken:along the line
3—3of Fig, 1;

Fig: 4 is.a side view of‘the same-form of ‘chute
flexed :laterally, showing placement: of two lock-
ing members . in:the bottom of the, chute to r1g1d-
ify the adjacent portions;

Fig, 5 isa bottom:-fragmentary v1eW taken. as
indicated by the arrow 5 of Fig. 4;

-‘Fig, 6-is'a perspective view .of a locking mem-
ber for this form of chute;

Fig. 7 is a-perspective fragmentary view of the
same form of chute, partially broken away to
show’ internal- constructional features, with'one
locking: rnember in place and.another in: p051t10n
preparatory-to.insertion;

- Pig:. 8:is- g perspectlve ;view:of ga. segment..of
another form of chute with two-locking members
of different construction in"position:.

Fig. 9 is:a perspective view of a locking member
for the form: of cliute shown in Fig. 8;:

. Fig..10-is:a. fragmentary 'perspective . view: of
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the chute of Fig. 7, showing an alternative lock-
ing member and its mode of application to the
chute;

Fig. 11 is a top view, partially in section, of &
portion of a chute showing three locking members
positioned along g side of the chute; and

Fig. 12 is a sectional view, taken vertically
through one side of the'type of chute shown in
Figs. 10 and 11, showing three locking members
positioned along the bottom of the chute.

The particular forms of chuies herein-disclosed:

are not, per se, a part of the present invention.
The form shown in Figs. 1 to 7 and 10 to 12, inclu-~

' “gagement at this point.

sive, is disclosed in detail in copending application: -

Serial No. 535,476, entitled “Flexible feed chute;”
and will not be described in great detail in the
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instant application as the following brief descrip-. - -

tion, taken with the accompanying drawings, will
suffice to show the mode of connection and utility
of the invention.

Referring particularly to Figs. 1 to 7, the chute
is made up of identical transverse.uaits 10 pressed
together serially to form a member-guiding pas-
sage I, and expansibly and contractably linked
by an mterhnkage means (2. Each. transverse
unit includes a, frame 15 formed of wire bent with
abutting ends to form two parallel base wires 18
with offsets 17, two parallel side wires {8 at each
end of the base wires, and two parallel top wires
18 extending inward from the side wires {8 on
each side and connected by a curved segment 20,
the curved segments-28 on each side being spaced
to form a longitudinal opening 21 along the chute
giving access to the passage |i.

Each. transverse. unit - includes, also, two U-
_shaped attachment members 25, respectively dis-
posed within' the sidewardly-spaced U-shaped
portions of the frame i85, These attachment

members serve the dual purpose of retaining,

properly spaced, the paired wires. 16, 1§; 18, {8;
19, {8, and of refaining the interlinkage means
{2 corresponding to this transverse unit.. For the
former purpose,. each attachment member Is
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formed with tabs 27 which are bent outward and .

thence: inward around the adjacent portions of
the wire of the frame to encircle and embrace
these portions. There is thus formed along ‘all
external faces of the transverse unit a shallow
channel 28 bounded by tab-formed or wire-formed
walls 29, see particularly Figs. 2 and 7. The en-
circlement of each tab, relative to its ‘embraced
wire, may be complete or:partial.- In the former
instance, the end of the tab will engage the outer
surface of the attachment member, but will pref-
erably follow the periphery of the wire even to
the end of the tab, whereby the shallow channel
28 will be bounded, at its sides and near its bot-
tom, by inwardly-diverging walls. which may be
used to retain the locking member of the inven-
tion in place, as will be later described. In the
latter instance, the end of the tab may terminate
a short distance ‘from  the outer surface of the
attachment member to provide a small space
between such outer surface and the end of the
tab for receiving the locking member of the in-
vention.

The interlinkage means includes, on - each at-
tachment 25 of each transverse unit, a link means
or eye means in the form of a plurality of link
members 30, each comprising two arms 3f and
an end bar 32, best shown in perspective in Fig.. 7,
along with a mating hook means, shown as com-
prising a corresponding number of hook members
35 positioned to.engage the link rhembers of an
adjacent transverse unit. . As best shown near the
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fore corner of Fig. 7, engagement between the
bottom of a hook member 35 and the end bar 32
of the link member of an adjacent transverse
unit determines the maximum spacing of the
adjacent transverse unit so long as the link mem-
ber remains hooked. Adjacent transverse units
can be unhooked by inserting a tool, such as a
small serewdriver, through an uncoupling open-
ing 36, adjacent the hook member, and relatively
springing the hook member and the link member

‘to permit the latter to clear the cavity of the

former, thus releasing the motion-limiting en-
Minimum spacing of
any :two. transverse units is determined by en-
gagement of their wire-encircling tabs 27.. During

~movement toward such minimum-spaced or col-

lapsed position, the link member slides very near
or in surface contact with the interior surface
of the attachment member of the adjacent trans-
verse unit.

-Each transverse unit includes also a U-shaped
guide member 38 within each attachment member
and suitably secured thereto, as by spot welding,
to form a lining therefor. The upper and lower
portions of each U-shaped guide member are ofi-
set to provide lands. 39, see Fig. 3, beneath which
are link-member-receiving - cavities 40 -within
which are the hook members 35.. Extending from
the upper, side, and lower portions of each guide
member to underlie the three corresponding link
members 30 are three extensions or-tongues 42,
The tongues of adjacent transverse units slidably
overlap-at all times during relative movement of
the units and form an articulated lining for the
member-guiding passage {1 serving to engage the
belted or linked ammunition, suggested in dotted
lines in Fig. 3.

~Such. a structure interconnects adjacent trans-
verse units for independent but limited movement
at several positions around the periphery of the
chute: passage Il. The chute can be collapsed
or expanded longitudinally; flexed longitudinally
in the. central plane of the chute passage II;
flexed laterally so that the central plane of the
passage is concentric with an-axis above or below
the passage; flexed about the longitudinal axis
of  the passage . (due to the flexibility of the
transverse units and the interlinkage means);
or twisted into various geometric or sinuous pat-
terns. ‘These chutes are usually designed to pre-
vent any sharpness of turn which cannot be read-
1y followed by the ammunition belt or other flexi-
ble member without binding.

.. It is-often desirable to lock some section of the
chute against expansion or contraction, e. g.; to
lock .one peripheral portion of the chute at g se-
lected position to give the chute a predetermined
curve at-such position. The present invention
includes & simple locking member attachable to
the chitté at stch selected position to hold the ad-
jacent interlinkage means either fully expanded
or fully contracted. The spacing of any two ad-
jacent transverse units, at one or all of the po-
sitions around the periphery of the chute passage,
can thus be predetermined or fixed and the chute
can -be rigidified at selected longitudinal or pe-
ripheral ‘positions.

. Pig..6 shows one form of locking member, indi-
cated genérally by -the numeral 58, for the chute
construction shown in Figs. 1 to 7. It includes a
plate-like, chute-engaging attachment. portion 51
of a width to be pressed snugly into the shallow
peripheral channel 28 in frictional engagement
with the :walls 29, e. g., the inwardly-converging
walls ‘provided near the bottom of the channel
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by the bent tabs:or by the wires. Alternatively;
it can extend into the small space, previousty de-
seribed, between the outer surfaceof the attach-
ment.member and the innermost.end of the bent
tab.to be locked in place; :

The locking member 59 ‘also provides & locking
portion 52, shown as the forward end of a . tongue
53bent to extend upward at 54.and.then forward
and downward at 55 to0 g rounded tip, forming the
locking portion 52.: The tongue 53 and locking:
portion §2 are of such shape, size, and:position
as:to extend into a selected one of the unlock-
ing openings 36 and engage-the end bar 32 of the
adjacent link member 30 to limif or prevent its
movement. . Preferably, the locking pertion 52
lies-just below the level of the attachment ‘portion
61, When the latter engages the -outer sturface
of -the -chute; the-locking ‘portion thus extends
into' the interior of the chute structure in the
normal patll of‘movemént of a link member.

© Usually; it suffices to- utilize-a locking member-

insertable when adjacent transverse- units are-in
closest- proximity or collapsed position.’ Tn this
instance; illustrated in the drawings, the tongue
€3 can be made of g width only slightly less-than
the uncoupling opening 2§ and; -with' the" usual
chute construction; will extend:in contact with or
very close to the inner-surface of the end bar 32 to
substantially -lock the structure -at this point
against-any movement.: If the chute designis
such that this- inner surface of the end bar 32
more-than clears the opening 38, insertion of the
locking member will preclude all but & -small

amount of relative movement between the ad--

Jacent units at this point. By the same token; if
it is-desired to lock adjacent-units when in ex-
panded position, the tongue 53 should be of-a
width to oceupy the space between the outer sui-
face of the end bar 32 and.the opposed side of the
opening 36.

An opening-87-¢an be formed in the attach-
ment. portion 51; if desired, to aid in removing:
the locking member. Usually, however, the lock-
ing member: can be removed by inserting a, serew-
driver beneath the rear of the tongue 53 and
prying upward. :

Usually, the desired:limitation of motion be-
tween adjacent transverse units I8-can be: ob~
talned by the exclusive use.of the locking mem-
bers §0 in the openings.36:at the top and/or: bot-:
tom of the chute, as suggested in Pigs. 4 and 5 but,
if ‘desired, they can be used st the sides of the
chute, as suggested in Figs. 1, 2,83, ang 7.

With the modified form of chute shown in Pig,
8, the transverse units are formed without a wire
frame but. with passage-outlining, sheet metal,
transverse or attachment members 656 bent. to
form reinforcements 61, Positioned at. the top
and bottom positions, as previously described, are
link ‘members: 63 of a double type: providing two
openings 64 closed by an end bar 65. Correspond-
ingly, two hook members §8 are used.in the rela-
tionship shown in Fig. 8, these being respectively.
opposite two uncoupling openings §7. An articu-
lated passage lining is- provided by guide mem-
bers 68 having tongues §9. slidably ‘'overlapping as
between the different transverse units,

To lock selected sections of such.a chute, a

locking member: 18, shown in Fig. 9, may be em=-.

ployed. This includes tongues 72 and 73 at .op=~

posite ends of a chute-engaging portion, shown:
a8 comprising a bridge:portion 14, these tongues:

being of -a size to extend respectively through
thee:paired uncoupling openings. 61 into the-path

of movementof the.end bar 65 to_lock ‘the chute
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at.this position in-a manner previously described;
One end of this type of locking member can, as
before, be: considered:as:an-dttachment .portion
engageable with theichute toanchor the other
tongue-providing  end. which' serves the locking
function. - Preferably; however, ithis-embodiment
actually serves this.function at ‘each of its. ends:
This:type of locking member T0:can be inserted
by :placing. one end .in one .of the: uncoupling
openings::and - bowing the:  bridge portien: 74
slightly. with- a. lohg-nose" pliers until: the other
end: enters the. other opening. . The spring ‘ma-
terial of s which “the locking: mernber: 1§ formed
will: then straighten. and lie' substantially: flat
against.the surface:of:the raember -89; spreading
the tongues atthe endgand breventing:accidental
withdrawal. . Removal can be efacted by-use of
a small screwdriver:forced under the: bridge por-
tion. L
Figs. 10, 11, and 12 show an alternative-form
of locking:member for the first~described :chute
construction. ' This zlternative form of locking
member differs in its construction and in the fast
that its locking tongue extends longitudinally of
the chute; rather than transversely -or periph-
erally of the chute passage, as.in the forms:previ-
ously described. . Fig. 10 shows two of these lock:
ing members 80 and 81, respectively in' positions
breparatory te insertion to effect locking of trans«
verse units in:collapsed: or expanded position;
also, two locking members 82 and §3:in ‘inserted
position - to lock ‘the’ transverse- units- in these
respective positions: -
Each of -stch locking members is substantially
E-shaped-and includes ‘a bridge: portion: 5 and
two end arms 85 forming the attachment: portion
of the Jocking members, the central arm, shown
at 87, comprising the tongue previously-described:
As before, this tongue is bent so that its end is'
offset from the plane including the biidge portion
85 and the end arms 86 so that this tonsue can
be- extended: through an uncoupling opening- to
obstruct the movement of-the end: bar 29 of the
link: member 88 thereadjacent by extending into
thisiend bar. ' As before,
the chute-engaging attachment - portion: of the
locking member is-of such size as to be pbressed
snugly into-the shallow peripheral channel 28
in frictional engagement with the walls 28 there.
of, the bridge portion 85 and:the ends ‘of the
arms 86 engaging éither the inwardly-converging
walls at-the bottom of the channel or, as is here
preferred, extending beneath the inhermost ends:
of the bent fabs to extend into the small-spaces
between such ends and the outer surface of the
attachmentmember, Ineither instance, the lock~
ing member will be rigidly held in Dlace against
accldental’ removal until a screwdriver or other
tool is used to pry it from the shallow channe] 28,
This -alternative form of locking member:is-
particularly advantageous where it is to be used
either to-lock two transverse units in either col=
lapsed or expanded position. In the former in-
stance, the locking member will be Pressed ‘into
the shallow channel’ with the transverse: units
collapsed and with the tongue or central arm
87 extending inthe direction in which the link
members 38 extend, see the locking members ‘89
and 82 of Fig: 10, . The tongus then engages the
Inner wall of the end bar 82. If used to lock two
transverse units in expanded position, the units
will be moved apart and the, locking member will,
be pressed into the shallow channel with its.
tongue or. central.arm 81 extending in an .0PpO--
site.direction to engage.the: outerwaltof\;ﬂghg end:
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tar 82, sée the locking members 81 and 83 of Fig.
10, :

These relationships are also shown in Fig. 11,
wherein four transverse units 90, 91, 92, and 93
are shown. Here, the locking members are indi-
cated by the numerals 94, 95, and 96 and are
shown as applied to the sides of the chute. The
locking members 24 and 95 are inserted In a
manner to lock the transverse units 90, 81, and
92 in collapsed position, while the locking mem-
ber 96 is inserted oppositely to lock the transverse
units 82 and 93 in expanded position. Similarly,
Fig. 12 shows the same transverse unifs and the
same locking members, serving the same respec-
tive functions but with the locking members ap-
plied to the base or bottom of the chute.

Various changes and modifications can be made
without departing from the spirit of the invention
as defined in the accompanying claims.

I claim as my invention:

1. In a flexible feed chute, the combination
of: a plurality of transverse units disposed side
by side to outline a member-guiding passage; an
interlinkage means - for interconnecting said
transverse units for limited movement in a diree-
tion toward and away from each other, and at
-a plurality of positions around the periphery of
said ‘passage, said interlinkage means including
a hook means on each transverse unit and a link
means on each transverse unit engageable with
and movable relative to said hook means of an
adjacent transverse unit; and means detachahbly
connected to one of two adjacent transverse units
for restricting relative movement between these
adjacent transverse units in at least one periph-
eral position, said means including means ex-
tensible into the path of movement of said link
means relative to said hook means fo impede
such movement,

2. In a flexible feed chute, the combination of:
a plurality of transverse units disposed side by
side to outline a member-guiding passage; an
interlinkage means for interconnecting said
transverse units for limited movement in a direc-
tion toward and away from each other, and at &
plurality of positions around the periphery of said
passage, said interlinkage means including a
hook means on each transverse unit and a link
means on each transverse unit engageable with
and movable relative to said hook means of an
adjacent transverse unit, there being an opening
in each transverse unit adjacent and giving ac-
cess to said hook means thereof; and means de-
tachably connected to one of two adjacent trans-
verse units for restricting relative movement be-
tween. these adjacent transverse units in at least
one peripheral position, said means including
means extensible through said opening into the
path of movement of said link means relative to
said hook means to impede such movement.

3. In combinaticn with a transverse unit of
a flexible feed chute slidably receiving a link
member of an adjacent unit, a locking member
including an attachment portion removably con-
nectable with said transverse unit and a locking
portion extending into the path of movement of
said link member when said attachment portion
is connected to said transverse unit.

4. As an article of manufacture, a locking
member for attachment to a transverse unit of
a flexible feed chute to rigidify a linkage con-
necting same relative to an adjacent unit, said
locking member including an attachment por-
tion detachably connectable with said transverse
unit and a locking portion extending into rigid-
ifying relationship with said linkage when said
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attachment portion is connected to said trans-
verse unit, : S ‘

5. As an article of manufacture, a locking
member for attachment to a transverse unit of 2
flexible feed chute having a shallow wall-bounded
peripheral channel to rigidify a linkage movably
connecting said transverse unit to an adjacent
unit, said locking member having an attachment
portion of 'a size to fit snugly in said shallow
peripheral channel in engagement with its
bounding walls and said locking member having
a locking portion extending into rigidifying rela-
tionship with said linkage when said attachment
portion is in said shallow channel. : :

8. As an article of manufacture, a locking
member for attachment to a transverse unit of
a flexible feed chute interconnected with an ad-
jacent unit by a link member of the adjacent
unit and having an -opening adjacent the path
of movement of said link member, said locking
member having an attachment portion engage-
able with said transverse unit and a tongue ex-
tending from said attachment portion and posi-
tioned to extend through said opening into the
path of travel of said link member.

7. As. an article of manufacture, a locking
member for rigidifying selected portions of a fiex-
ible feed chute, said locking member providing a
chute-engaging portion conforming in shape to
a portion of said feed chute and a tongue ex-
tending from one portion of said chute-engaging
portion and bent out of the plane of said chute-
engaging portion, the forward end of said tongue
forming a locking portion. :

8. An article as defined in claim 7, in whic
said tongue is integral with said one portion of
said chute-engaging portion and extends upward
therefrom and then downward to said locking
portion, said locking portion lying just below the
level of said chute-engaging portion.

9. An article as defined in claim 7, including
another tongue extending from an opposite por-
tion of said chute-engaging portion in a direction
opposite to said first~-named tongue and bent out
of the plane of said chufe-engaging portion to
provide another locking portion. : :

10. An article as deflned in claim 7, in which
the locking member is substantially E-shaped to
provide a bridge portion and two end arms.co-
operating in defining said chute-engaging por-
tion, and a central arm comprising ‘sald tongue.

11. As an article of manufacture, a locking
member for a flexible feed chute, said chute com-~
prising a plurality of transverse units disposed
side by side to outline a member-guiding passage;
adjacent transverse units being expansibly linked
to each other by a link means extending -from
one adjacent unit to the other, the other adjacent
unit having an opening adjacent which an ele-
ment of the link means moves, said locking mem-
ber providing a first portion adapted.to extend
along the surface of said other adjacent unit and
providing a second portion comprising ' a tongue
extensible .through said opening to extend into
the path of movement of said element of said link
means to restrict such movement.

12. An article of manufacture as defined in
claim 11 in which said element of said link means
includes front and rear portions, and in which
said first and second portions of said locking
member. are shaped for reversible disposition
relative to said other transverse unit to extend
said tongue selectively through said opening in
two positions to engage selectively said front and
reay portions of said element of said link means



and lock the two adjacent transverse units selec-
tively in extended or contracted position relative
to each other.

13. As an article of manufacture, a locking
member for attachment to a transverse unit of a
flexible feed chute comprising a plurality of such
transverse units with linkages movably connect-
ing each transverse unit to its adjacent trans-
verse unit, said locking member being adapted
to restrict relative movement of such adjacent
transverse units and retain same selectively in
a collapsed position in which adjacent parts of
said adjacent transverse units are close together
or in an expanded position in which said’ adja-
cent parts are more widely spaced from each
other, each transverse unit having a shallow
channe] bounded by side walls and a bottom wall,
said bottom wall having an opening adjacent
which one of said linkages moves during relative
movement between said adjacent transverse
units, said locking member including an attach-
ment portion of a size to fit snugly in said shallow
channel in engagement with said side walls and
including a ‘locking portion extending through
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said opening to engage one portion of said linkage
when said attachment portion is in one position
in said shallow channel and said adjacent trans-
verse units are in collapsed position to prevent
movement thereof to said expanded position, said
attachment portion being reversibly insertable
into said shallow channel when said adjacent
transverse units are in expanded position to ex-

. tend said locking portion through said opehing

to engage another portion of said linkage and
prevent movement of said adjacent units to said
collapsed position.

ROBERT E. HOLMES.
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