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My inveiition relatées to an improvement’ in
flexible chutes wherein it is desiied to provide
a chuté which may bend in virtually any direc-
tion and which is possessed of ‘sufficient strengthr
to properly’ support High" caliber shell§ such as
those used in small cantions and the like,

The use of light ecannons on aircraft and the
like has made necessary a flexible chute by rieans
of which the shells may be conveyed from the
ammunition box to the cannon, Various™ types
of flexible chuting hag previously been construc-
ted and extensively used for relatively small eali-
ber shells. Much of this flexible chuting has been
formed of sheet metal and wire and is possessed
of " sufficient” strengtd to serve successfully in
guiding- machine gun bullets and” the like into
firing position: Siich chutes ‘have not-been con-
sidered practical for Heavy shells, however, as the
Decessary increase in the thickness of the sheet
metal and wire increases the weight of the chut-
ing ‘beyond desirable limits. Thus the size of
shells"which -could be few through flexible chiit=
ing from an ammunition box to* firing " position
has been previously thought definitely limited to
relatively small ‘caliber size.

It is the object of ‘the present invention t6 pro-
vide a flexible chute' which is capable of with-
standing considerable strain and may be strongly
built-without increasing™ the weight of the chut-
Ing-excessively. 'This T accomplish-by providing
a-series of chute elements which are flexibly con-
nected together- in' spaced ‘relation,

A-feature -of the present invention- lies in the
provision of a-flexible chute including ‘longitudi-
nally spaced elements: each comprising a pair of
end -guide: members pivotally- connected together.:
A5 g result one end of ‘each chute element' may
swing akout a-transverse pivot to permit extreme
flexibility of the chuting.

An-addéd feature of the present invention lies

in': connecting longitudinally- spaced elements of
the chute by interlocking members which permit
& variation in the‘spacing between corresponding:
portions: of these adjacent elements,

may be relatively close together, while the upper
extremities of “these ‘elements are spaced farther

apart so-as to produce a- longitudinal. vertical.

curvature. The opposite. curvature may be. ob-
tained by moving the upper: portions of the chute

forming members into contacting relation. and-

spacing apart the lower extremities thereof,

An additional feature of the present invention.

liés- in' the provision of projections. on each

chiute forming element 'which engage in'a roundéd’

As a result’
the lower portions of the chute forming elements:
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socket on the next adjacent element. These pros
jections may act as fulerums to permit vertical
curving of the chute in a longitudinal direction:
These projections limit the movement of adjacent
sections toward one. another, holding them- in
broper spaced relationship. At the same time the
projections on ome side of the chute may be
engaged in the corresponding sockets while the
projections at the other side of the chute may be

» spaced apart. Thus the chute may curve trans=

versely ‘longitudinally of ‘the chute.

A further feature of the present invention lies
ir the' provision of* means' cooperable with the
harness of the shells-carried thereby to prevent

¢ contact between thenose of each shell and the

corresponding side of ‘the chute. Certain types
of “ shells are' provided with concussion heads
which' act o - explode- the shell when the nose
thereof strikes an” object. It is therefore necess
sary with such shells: to hold the nose- thereof
away from the corresponding side of the- chute
so' that’ the - shell* will not* be- prematurely: ex=
ploded.

These ‘and “other objects and ‘novel features- of
my invention will ‘be- more ‘cléarly and fully set-
forth in-the folowing specification and -claims.

In the drawings forming a part of my specifica:
tion:

Figure 1 is o plan:view of ‘g length of chute
forming my invention.

Figure 2 is an end view of a section of‘chuting
showing the  manner in which g heavy caliber
shell ‘may ‘slide’ therein.

Figure 3'is a-side elévational view of a length’
of chuting showing ‘the-flexibility thereof:

Figure 4 is-an-enlarged bottom plan view show-
ing a’short' length- of chuting, part of the chute*
forming - elements being broken away to show
the construction thereof.

Figure 5 is a sectional view transversely.
through a chute forming element, the position
of " the section .being indicated by the line 5—5°
of Pigure 4.

Figure 6 is a sectional view of one side of the.
chuting; the position. of the section being. indi-
cated by the line 6—6 of Figure 5.

Figure 7 is a sectional view showing .the other-
sidé of the chuting, the position of the section

- being indicatéd by the line 7—7 of Figure 5.

Figure 8 is an.exploded view.showing. the re~
lationship . of the. chute-section connecting. ele-
ments as-they are assembled.

Figure 9 is a- perspective. view of an element.
acting t0.limit relative. movement between adja-
cent chute sections,
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The chute A is comprised of a series of chute
forming elements B, each of which is substantially
similar in form and construction. Thus in the
fabrication of the chute it is only necessary to
assemble a series of similar units and to flexibly
connect these units so that the chute may bend
or flex in any direction. Each of the chute
forming elements B includes & pair of substan-
tially U-shaped ends 10 and {i which are ar-
ranged with the open ends of the U in opposed
relationship. The element ends 10 include an
upper or top flange 12, a side flange 13, and a
bottom flange i4. The cross section of the end
member {0 usually presents a generally flat inner
surface and a reinforcing rib 15 which extends
over the major portions of the top flanges 1Z;
the side flanges {3 and the bottom flanges (4.

A socket 18 is provided in the end of each of
the flanges 14 as illustrated in Figure 5 of the
drawings, and one end 17 of a connecting rod 18
is pressed therein, or otherwise afiixed in place.
The rod 19 does not turn relative to the end {9
of the chute forming element, but is designed to
rotate in the opposed end {1 of each chute section.
Obviously it would be possible to secure the
rods i9 from rotation relative to the chute sec-
tion end {f and to rotatably mount this rod in
the section end 18. The opposite end if of each
chute section includes a top flange 29, a.side
flange 21, and an integral bottom flange 22. A
reinforcing rib 23 preferably extends virtually
the entire length of the various flanges described
for reinforcing purposes. A transverse slot or
notch 28 is formed in the flange 22, this notch or
slot extending transversely of the flange or longi-
tudinally of the chute as a whole. A socket 24
is formed in the flange 22 and an alighed aperture
25 is formed also in the flange 22, the aperture
25 extending through the portion of the flange
22 between the slot 28 and the extreme end of
this flange. The end 26 of the rod {8 extends
through the aperture 25 and into the socket 24
and is rotatably supported by the socket and
aperture. Thissocket and aperture are of slightly
larger diameter than the rod 18. In order to
hold the rod i8 engaged to the section end il a
collar 27 is provided in the slot 28 which is pressed
onto the rod 19 as this rod is forced into the
socket 28. The collar 21 prevenis axial move-
ment of the rod i9, but permits free rotative
movement. .

At each side of the chute A, I provide a means
of limiting the movement of adjacent chute sec-
tions B toward one another. Each side flange
13 is provided with a rounded projection 2§ pro-
jecting from one side thereof and -a rounded
socket 30 in the other side thereof. The sockets
30 are of insufficient radial length to limit the
necessary angularity between adj acent chute sec-
tions. In other words, when the chute is bent
in the manner disclosed in Figure 3 of the draw-
ings so that the upper extremities of adjacent
sections are closer together or farther apart than
the corresponding lower flanges of the same chute
sections, the sockets will permit such relative an-
gularity. These same projections and sockets,
however, do limit the movement of one section
B toward the next and assist in maintaining the
desired relationship between adjacent chute sec-
tions.

As illustrated in Figure 6 of the drawings the
chute ends 1§ are similarly equipped with spacing
lugs. Rounded projections 21 extend from one
side of each of the side flanges 2! and rounded

sockets 32 are provided on the opposite side of
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each flange 21. The projections 31 of each chute
section engage the socket 32 of the next adjacent
chute section. The sockets 32 are angularly short
enough to permit the necessary angularity be-
tween adjacent sections when the chute is bent
as illustrated in Figure 3. These projections for
the sockets do, however, limit movement of ad-
jacent sections toward one another.

As best illustrated in Figures 2 and 5 of the
drawings, the chute sections are connected at five
different points. Each flange i2 is connected to
the two next adjacent flanges 12 by suitable con-
necting elements indicated generally by the nu-
meral 33. The side flanges 13 of each section B
are also connected to both adjacent flanges 18 by

1.

- connecting means indicated in general by the nu-

meral 34. Each flange i4 is connected to the next

.- adjacent flanges 14 by a connecting mechanism
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illustrated in general by the numeral 35. Each
flange 22 is connected to the next adjacent flanges
23 by a mechanism illustrated in general by the
numeral 36. The flanges 20 are also connected
to the next adjacent flanges 28 by a mechanism
illustrated in general by the numeral 37. All of
the various mechanisms 38, 34, 85, 36, and 37 are
virtually identical so that when one of these.
fnechanisms is understood all of the other mech-
anisms will also be clearly understood. With
reference now to Figure 8 of the drawings, the
manner in which the various sections B are
linked together is shown in exploded form. The
mechanism illustrated happens to be the con-
necting mechanism 35. It will be understocd,
however, that all of the other connecting mech-
anisms are similar or identical as shown at the
lower extremity of Figure 8 of the drawings. The
flange 14 is provided with a flat upper surface 38
which has at either end thereof, a raised pro-.
jection 40, The raised projections 48 present.
smooth upper surfaces to serve as a bearing for.

- one element of the connecting mechanism, and a

é5

pair of opposed centrally located lugs 41 project
above these upper surfaces of the projection 48.
Opposed transversely aligned notches 42 are pro-
vided in the flat surface 3% for a purpose which

-5 will be later described in detail.
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The actual means connecting adjacent chute
sections B are fiat substantially rectangular loops
or links 43. The loops or links 43 each include
o pair of parallel sides 48 and a pair of parallel
ends 65 and 45. The ends 46 are recessed in-
wardly slightly from the ends of the sides 44 and
form an open flat substantially rectangular con-
necting link or loop. In assembiing the chute
sections together two links ‘43 are rested upon
the upper flat surface 89 in such a manner that
the end strip 45 of one link 43 lies beneath the
opposite end strip 46 of the other link 43. While-
held in this position a movement limiting clip 41
is placed to rest upon the upper surfaces of the
projections 40. The clip &1 is provided at its
opposite ends with notches 48 of a size to embrace
the lugs &! on the projections 48. These lugs
41 when engaged in the notches 48 prevent either
lateral or longitudinal movement of the clip 471.
The clip 47 is provided with opposed outwardly
and downwardly bent ears 50, the ends of which
extend into the notches 42. As a result the end
bar 45 of the lowermost link 43 and the end bar
46 of the uppermost link 43 are in superimposed
relationship and are limited in movement by the
ears 50.  The end bars 45 and &8 of the links 43
are substantially narrower than the space be-
tween the ears 58, thus permitting movement of
the links 43 transversely of the chute sections
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and-longitudinally of the. chute.. The shape. of
thelinks; however, and. the shape of the ears 50
hold: the:links. 43. extending, longitudinally. of the
chute:

From.theforegoing description:it will be -obvious
that. the.-separation between any two sections
is; limited. by the: links. 43-and. the. amount of
movement between adjacent sections is deter-
Inined; by the difference-in width in the space be-
tween: the -opposed. ears 58 -and the ends 45.and
46..0f the links.43. It.will also be noted that. so
fanas:has.been:described:the two links £3 and the
clip-4%.-are. merely resting .in Place and are not
heid-from- vertical: movement. .

In: order to: hold the: parts which have been
described in assembled relation, I provide g bear-
ing: plate- 84 having:. a pair- of resilient clips: 52
incorporated thereon. The. clips: 52: are: integral
with-the 'plate: 51: and- are connected. thereto by
relatively-narcow connecting: strips-53. Each clip
82 includes: a: top- portion: 54 designed to overlie
the ends of the clip-41 and the projections: 41,
these-projections -being of. substantially. the same
height. as: the: thickness: of the- links 43. Each
clipralso includes o pair of-parallel spring sides 55
wirich terminate in reversely bent inwardly turned
end&88.. The:sides 55 are arranged.to overlie the
side-edges:of-the:clip:47 and embrace g, part of the
flange:{4: A pair:of opposed notches 57 are pro-
vided-in-the: flange:4; into: which the inwardly
bent.ends 56 may-engage. 'Thus the clips 52 may.
besinserted by pressing-the top of the clips down-
wardly; thesides.55 springing outwardly until the
reversely bent ends 58 coincide with. the notches
5%, whereupon:these:ends 56 drop in.their respec-
tive: notchies:. When. once. so engaged the chute
can not' become: accidentally. disengaged, it being
necessarly ta spring the-clips 52 apart with some.
tool' such as.a.screw driver or the like in order to
remove-the: clips:

As best seen in Figure: 7 of the drawings, the
projecting end 59 of each plate 51 engages be-
neath the opposite edge of tHe next adjacent plate
51 In other words:the end 59 of ‘the plate 51 is
sandwiched:between the body of the next adja-
cent plate.8{ and the upper surfsce of the:clip 47,
Thus: & smootl sliding surface is: provided, the

effectiveness :of which is increased by bending:

dowanwardly-at o slight incline the edge 60 of the

plate. 51 opposite the end 59 so as to bring the

surface-of the plate as close as possilile to the end
59 of the next adjacent plate 51 underlying the
same.

The plates 51 are obviously: reversible so that
the chute may be arranged for conveying goods in'
either - direction. In guiding shells into place as
shown in: Figure 2 of the drawings, the plates 51
are:go: overlapped” that movement of the shells
allows the .same to drop from one plate to the

next. rather than to butt against the beveled or

inclined edge 68 thereof. In: this way the-shells
may:-be moved with a minimum of friction.
In the: specific - embodiment. Mustrated, it is

necessary to prevent the nose 81 of each shell ¢
from striking the chute as the shells will explode

upen concussion.  Tnorder to accomplish this re-

sult T provide:a wall'of ‘plates against which the

shell harness D may slide. This shell harness,
as indicated in' Figure 2 of the drawings, is nor-
mally provided with ears 62 thereupon which may
engage against the wall.of plates provided in such

F:manner: as to.prevent axial movement of the:
shell to a position wherein: the nose: §1 will strike-

the: side flange: 21 of the:end member 1

As:illustrated in: Figures 5:and: 6 .of the draw=.
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ings-the connecting. mechanism, 31. is .identical
with- the- mechanism. 35: previously; deseribed in
detail; with the exception that.plates.63.are sub-
stituted for. the- plates 51 previously described.
The.plates 63.are-provided with a projecting end
64 which usually is.sandwiched between.the OpPpo-
site bent. edge: 65. and . the. corresponding clip- 41,
Clips €6-and- 8% similar: to the clips 52. are. alsa
provided: However; the clip 66.is provided with
an:integral laterally extending: ear 69 to-which. is
secured a bearing plate-70. The bearing plate.10:
is; held. in place: ab. its: upper: extremity by. being
engaged-beneath a.lip T4 integral with the flange
£8. The plates 10 are generally rectangular in
form, the shape-of: these plates being best . illus-
trated inv Figure 6:0f. the drawings. These plates
overlap: in. the: same direction- as: the plates: 63
and: &l so that-the shells-may be carried: through:
the -chute with:the:least nossible friction.

Projectinglaterally from each of the sections
I provide: spacing means which limit the move-
ment of these. sections toward one another:
When the chute is flat and not curved, the chute
sections are: all substantailly: parallel. and sre
spaced: apart by the. projections 29 and 31 and
their corresponding sockets 30:and 32. However;
when the chute- is; bent as shown in Figure 3 of:
the drawings, the flanges {2.-and 29 of adjacent
sections move ecloser- together and the lower
flanges 14- and 22 move: farther apart, or alter-
natively the flanges 14 and. 22 of adjacent sec-
tions move together while the -flanges 12 and 28
separate. In order to limit pivotal: movement in
a. definite. way; the: flange 12 is provided’ with
laterally extending abutments or ears 12, while
the flanges: 28 are provided with projections 713
which extend transversely of the flange or longi--
tudinally of the:chute. Similar- spacing lugs or
abutments 74-and. 15 are provided on the flanges:
14:and. 22, respectively. Upon extreme flexure of*
the chute, these projections will abut and prevent:
additional pivotal movement,

The manner-in which the plates 51 overlap one
another is-believed clear upon an examination-of:

5 Figures 6-and 7 of the drawings. Figure 6 also

shows:the-size of the ends 45 and 46 of the links:
48. It-will be seen that the  links may move:
longitudinally of the.chute within the confines.
of the ears 50 to permit- movement of adjacent
chute. sections, toward or away from one another.

In accordance with the patent statutes, I have:
described the principles of construction and- op-~-
eration of my flexible- chute, and while I have:
endeavored: to set forth the best embodiment
thereof, I desire to-have it understood that obvi-
ous changes may be made within the scope of the
following claims without departing from the
spirit-of my invention.

I claims:

1. A flexible chute comprising a. series of chute
forming sections, and longitudinally aligned:
apertured link means connecting each section to
the.next:adjacent sections.to permit said sections:
to move apart or together within defined limits
the apertures of adjacent links overlapping.

2. A-flexible: chute.comprising a series of chute
forming sections, longitudinally aligned aper-
tured: links- connecting' each section to the next
adjacent. sections- together at spaced points, the
apertures of adjacent links overlapping, and
means-on. the sections extending through over-
lapping apertures, said links permitting restricted
separation or closing together of said sections.

3. A-flexible chute:comprising a series of’ chute

78 sections,. each: chute section Including a- pair of
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relatively rigid end members connected together
to permit relative rotation therebetween on a
general ‘transverse axis, and means connecting
said adjacent sections together to permit limited
separation or closing together of said sections.

4. A flexible chute comprising a series of chute
sections each including a pair: of relatively rigid
end members, transversely extending means con-
necting each pair of end members to permit rela-
tive rotation therebetween about an axis extend-
ing transversely of the chute, and link means
connecting the relatively rigid end members of
adjacent sections to permit limited movement of
said sections together or apart.

‘5. A fiexible chute comprising a series of sec-
tions each -including a pair of relatively rigid
end members, transversely extending means con-
necting said end members together in a manner
to permit relative rotation therebetween, link
means connecting adjacent end members together
to permit limited relative movement between ad-
jacent sections, and means holding said links in
place.

6. A flexible chute comprising a series of con-
nected sections, each section including a pair of
relatively rigid end members, a rounded projec-
tion on each end member extending longitudi-
nally of the chute, a socket on the next adj acent
end member in which said projection may engage
to limit movement of said sections toward one
another, and means connecting adjacent sections
to permit limited separation and closing together
of said sections.

7. A flexible chute comprising a series of sec-
tions each including a pair of end members, said
end members each including an end wall, said
end walls of opposite end members of each sec-
tion iying on substantially parallel planes, a
rounded projection on each end wall projecting
longitudinally of the chute, and a socket on the
other side of each end wall to accommodate the
rounded projection of the next adjacent chute
section, and means connecting adjacent sections
to permit limited separation and closing together.

8. A flexible chute comprising a series of sec-
tions each including a pair of substantially U-
shaped end members arranged with the open
ends thereof in opposed relationship, means con-
necting said one side of said opposed end mem-
bers, and apertured link means connecting the
end members of adjacent sections, the apertures
of adjacent links overlapping, and means on the
end members extending through the overlapping
apertures to permit limited separation and clos-
ing together of adjacent sections.

9. A filexible ‘chute comprising a series of sec-
tions each including a pair of U-shaped end
members having one side of the U arranged in
opposed relation, means connecting said opposed
sides to permit relative pivotal movemment be-
tween end members, and means connecting ad-
jacent end members together to permit limited
separation and closing together of adjacent
sections.

10. A flexible chube comprising a series of
chute sections, each section comprising a pair of
U-shaped end members having one side thereof
in opposed relation, means connecting the op-
posed sides of said end members to permit rota-
tion aboui the axis of the connecting member,
and means flexibly connecting adjacent sections
together to permit limited separation and closing
together of the sections.

11. A flexible chute comprising a series of sec-
tions each including a pair of end members of
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U-shape having one side of one end membert
substantially alighed with one side of the other
end member, means connecting said aligned ends
to permit rotation of one end member relative to
another about the axis of the aligned ends, and
means connecting together adjacent sections to
permit limited separation and closing together
thereof.

19. A flexible chute including a series of sec-
tions each comprising a pair of substantially U-
shaped end members having one side of each
thereof substantially aligned, means connecting
said aligned sides, a rounded projection extend-
ing from the closed end of each end member
longitudinally of the chute, a socket on the closed
end of each end member engageable with the
rounded projection of the next adjacent section,
means connecting the sides of each end member
with the corresponding sides of the end member
of the next adjacent section, said connecting
means permitting limited separation and closing
together of adjacent sections.

18. A flexible chube comprising a series of in-
dependent sections each comprising a pair of
connected end members, each said end member
being connected to the corresponding end mem-
bers of the next adjacent section, said connection
comprising links, means connecting an end of
each said link to said end member in a manner
to permit limited. longitudinal movement of the
link relative to the end member, and clip means
extending over said rings and secured to said end
member for holding said links engaged upon said
end members.

14. A flexible chute comprising a series of sec-
tions, link means connecting adjacent secticns,
each said link means connected between two 28~
jacent sections and secured to at least one sec-
tion in s manner to permit limited longitudinal
movement of the link relative to the section, and
means secured to each said section overiying each
said link of each said section to hold sal link
engaged upon the said section. .

15." A flexible chute comprising a series of sec-
tions, apertured links connecting each pair of
adjacent sections, means connecting one end of
each link to one of the said sections tc permit
relative longitudinal movement of the link, the
apertures of adjacent links overlapping means cn
said sections extending through the overlapping
apertures, and means holding said links secured
connecting said sections.

16. A flexible chute comprising a series of sec-
tions, longitudinally extending links connecting
each adjacent pair of sections, means cennecting
one end of each of said links to its corresponding
section in a manner to permit relative longitudi-
nal movement of the link, and clip means secured
to said corresponding section for holding said
links engaged to said sections.

17. A flexible chute comprising a series of sec-
tions, a link conneeting each pair of adjacent
sections, meang connecting one end of each said
link for limited longitudinal movement, said last
named means extending through the link, and a
series of overlapping plates on adjacent sections,
each said plate cverlying said link tc hold the
link secured to its corresponding section.

18. A fiexible chute for shells comnected in &
series by a shell harness, the chute comprising
a series of sections, each section comprizing 5
pair of opposed U-shaped members haviag ong
side thereof connected, means connecting sail
sections together for limited relative longitudinal
movement, and means on the free end of one end
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membper of each pair engageable with the shell
harness to limit axial movement of the shells in
the chute.

19. A flexible chute comprising a pair of rigid
end members of substantially U-shape, means
pivotally connecting one side of each end member
of every pair to permit relative pivotal movement
between end members, a rounded projection on
the closed end of each end member projecting
toward the next adjacent end member, a socket
on the closed end of each end member to accom-
modate the rounded projection of the next ad-
jacent end member, means connecting the end
members of adjacent sections to permit limited
relative longitudinal and pivotal movement be-
tween sections, .and spacing.- means projecting
longitudinally from the sides of each of said U-
shaped end members to limit movement of ad-
jacent end members together.

20. A flexible chute comprising g series of sec-
tions each including a pair of end members of
U-shape, means connecting one side of one of
said end members to one side of the other end
member of said pair, said connecting means being
pivotally connected to one of said end members

5

10

15

20

25

10
to permit pivoting of said one end member gbout
a transverse axis, and a series of means connect-
ing adjacent sections, each said means including
3 link connecting end members of adjacent sec-
tions and permitting relative longitudinal move-
ment therebetween, a clip overlying each end of
each of said links, said clip extending through
the link and acting to limit longitudinal move-
ment of the link relative to the end member, and
a plate resiliently engaging the end member to
overlie each clip to hold the clip in place, the
plates of adjacent sections overlapping to provide
a continuous support.

WARREN H. NOBLES.
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