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Emil F Svec, New York, N.Y.; Viera Marina Svec exec-
utr}x of the estate of szid Emil F. Svee, deceased,
assignor to Flexigrip, Inc., New York, N.Y., a corpo-
ration of New York

Filed Sept. 10, 1957, Ser. No. 683,116
20 Claims. (Cl. 174—72)

This invention relates generally to branched tubular
structures and methods of protectively encasing a series
of electrical wires and the like.

More particularly, the present invention relates to
articles in the form of flexible strips of extended length
having inter-engageable edge portions for forming branch
and trunk tubes for enclosing and covering the wires,
and means for joining the branch and trunk tubes in as-
sembly together.

It has previously been proposed, as in the Kidd
patent, No. 2,756,172 that a strip of flexible plastic ma-
terial having ribbed and grooved edge portions be
matingly engaged to provide a covering for pipe and the
like. More recently it has also been proposed in the ap-
plicant’s copending application entitled “Tube Forming
Article and Tube Structure Formed Therefrom,” Serial
No. 659,886, filed May 17,1957, that a tube having in-
ter-engageable edge portions be provided with angular-
ly related hook-like ribs and complementary shaped
grooves to increase the resistance to separation of the
mated edge portions.

The present invention involves both a method and
structure. for protectively encasing electrical wire and
the like. . The method deals with the step of encasing
the wires, which include the steps of connecting the
branch and trunk tubes. The present invention further

concerns a branched tubular structure comprised of thin.

plastic strips formed into branch and trunk tubes and
novel means for connecting the branch and trunk tubes.

It is therefore an important object of this invention to
provide a branched tubular structure with at least one
of the trunk and branch tubes comprised of strips of
flexible plastic material having inter-engageable edge
portions for forming a strip into a tube and with the
branch tube having an extension to be wrapped around
the trunk tube and secured to the assembly.

It is a further important object of this invention to
provide a method of protectively encasing a series of
electrical wires and the like, including the steps of en-
casing the wires by enveloping a trunk tube about the
wires, notching the trunk tube, angularly turning the
wires with respect to the trunk tube through the notches,
protectively encasing the wires extending exteriorly of
the trunk tube by interlocking the edges of the flexible
plastic strip to form a branch tube, and wrapping a
branch tube extension around the trunk tube in such
manner as to secure the extension in place, thereby pro-
tectively encasing the wire.

Still another object of the present invention is to pro-
vide an effective method and means for protectively en-
casing electrical wire and the like.

“Yet another object of this invention is to provide a
low cost, relatively simple to install branched tubular
structure for protectively encasing electrical wire and the
like.

Other and further important objects of this invention
will become apparent from the following detailed de-
scription and the appended claims, and from the accom-
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panying drawing illustrating several embodiments of this
invention, and in which;

Figure 1 is a fragmentary elevation of a branched
tubular structure;

Figure 2 is an enlarged fragmentary perspective view
of a portion of the branched tubular structure shown in
Figure 1;

Figure 3 is an enlarged fragmentary cross-sectional
view showing the manner in which edges of the tubular
strips appearing in the other figures may be engaged in
the assembly;

Figure 4 is a fragmentary enlarged plan view illus-
trating the manner in which the branch tube strip of
Figure 2 is formed so as to provide an extension;

Figure 5 is an enlarged fragmentary view similar to
Figure 2, only illustrating a modified form of my in-
vention;

Figure 6 is an enlarged fragmentary plan view of the
branch tube shown in Figure 5;

Figure 7 is an enlarged fragmentary perspective view
similar to Figures 2 and 5, only illustrating a modified
form of the invention with the branch and trunk tubes
shown in a preliminary stage of assembly; and

Figure 8 is an enlarged fragmentary perspective view
of the structure shown in Figure 7, with the branch and
trunk tubes shown in a final state of assembly.

The reference numeral 9 indicates gemerally a series
of electrical wires or tubes which are encased by my
branched tubular structure 10 which is comprised of a
trunk tube 11 and a series of branch tubes 12, which
tubes may be of the same or any suitable diameter. As
illustrated the trunk and the branch tubes are all com-
prised of strips of thin flexible plastic material, suitably
formed from a plastic, such as a vinyl polymer or co-
polymer, as for instance, polyvinyl chloride, or from
polyethylene, or other substantially water- and moisture-
proof plastic material having high di-electric strength
and suitable strength against being torn or ruptured de-
spite its relative thinness.

The trunk and branch tubes may be provided with
parallel, longitudinally extending edges 1lg, 11b, 124,
and 12b, which may be of the same material as the
bodies of the strips and which are preferably integrally
formed therewith by extrusion either as a flat or tubular
strip of indefinite extended length. If extruded as a tube
initially, the tube is severed between the thickened edge
portions to permit it to be flattened out.

According to the principles of the present invention,
the trunk tube may optionally be comprised of a strip
of material having its edges interlocked in assembly. As
illustrated in Figure 3, where an enlarged sectional view
of the inter-engaged edges 12z and 12b is shown, the in-
ter-engaged edges or edge portions may be of an inter-
locking type of construction similar to that shown in
the Madsen patent, No. 2,637,085, or more specifically
like that in my aforementioned copending application.

In this case, the edge portions 124 and 12b are each
provided with an aliernating series of hook-like exten-
sions 13 and heok-like or complementally shaped grooves
14. The median planes of the hook-like ribs and srooves
are sloped at an angle less than a right angle to the plane
of the strip so as to increase the resistance to separation
of the matingly engaged edge portions when oppositely
acting forces are applied to the strip either during the
wrapping operation to place the strip in tubular form
or after the tube has been formed.

The closure strips 12a and 125 are identical in cross
section but offset in opposite directions from the plane
of the strip 10 and adapted to confront each other when
overlapped. Since the closure strips 124 and 12b are
otherwise identical, only one need be described. The
closure strip is provided with alternating, adjacent ribs
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13- and: grooves: 14/ that-extend continuously along the
edge. portion. thereof. .Two. such ribs.-and. two. such
grooves are shown, although a. greater number of grooves
and ribs can be used if desired. The ribs are comple-

mehntally formed-and-the ribs are:provided:with:enlarged

head portions 15 and restrictive neckuportlons,16 - be-

" and the trunk tubés to provide a moisture proof type

tweenu=which are ‘formed: edges - 177 that-impart sto:ithe

ribs a hook-like contour.
and: 12¥: are-mnatingly intersengaged; the edges 17 ofithe
adjacent: fibs- 14 arein--opposed - relationshipito: resist
separation of the edges 124 and 125.

‘' Closureof the tube to:form: a. seam S can be effected
manualy by -incrementally-pressing: togethier: successive
portions-of ‘the-confrorting closure strips-of the edge por-
tions 124 and 12b. While a slider could be -used: for
the-purpose it is~préferable not tousé a slider, since then
the seam’ S*c¢an ‘be: stibstantially: water-and-moistire-tight
throughout its- extent; whereas'this is not generally possi-

ble when: a slider is uséd. “Where the tubes dre midde of
a“thermal-plastic: material; the' seamS can-be permanently -

closed by heat sealing the edge strips 124 and 125'to-
gether along their contact:surfaces: ~As‘illustratéd;: the
trunk tube 11 is also provided:-with -identical closare
strips Ha-and-11b- of the type shown: in- Figure 3.
*In-order: torprotectively encase: bundles of- Wires, con-
duits, - small- diameter - tubes, or for-other “covering or
enclosing. purposes;’ the trunk tube is; preferably notched
at” 17 providing- openings-or-open-areas along the-length

thereof-at a selectéd number of intervals corresponding'

to the number-of -branch tubes" 12 requiréd.
“According* to - principles-of the present invention, the

branch " tibes 12 ‘may “be provided with particularly’

constructed integral. extensions 12¢; which are of a length’

sufficient " for the extension-tobe wrapped -around ‘the
trunk tube 11 and so that the-extension may be attachéd’

to secure the branch and trunk tubes 11 and 12 inassem-
bly together.
axial direction providing: the tube with a-notched area
18. "The notched. arca I8 includes generally’ V-shaped

connectéd edge portions. disposeéd on opposite-sides” of
the opening 17 for close cooperatlon with' the tronk* tobe’

11 and.so that the. branch tube is. i axial alignment with:
the.trunk . tube notch or gpening or open area 17.

‘In assembling the trunk and branch tibies 11 and 12,
the. wires ‘9 may be initially télescoped into the .tube .11
after the trunk tube-11 has been formed to shape.
is illustrated, the trunk tube 11.may be formed to.shape’
by pressing. together the edges 11a and 115 thereby in-
terlocking the edges in assembly.

angularly turned with respeet to-the trunk tube and are

extended. laterally. outwardly through the notches'17. In’
order to facilitate threading of the wires, the branch

tubes 12" may. be-offset. slightly downstream with respect
to the notches. 17 as is shown in Figure 2.. The branch
tubes. 12 .may: be pre-assembled to enable ‘the “branch
tube .to be longitudinally.-moved into overlying' relation
with. respect to the wires so that the notched area 18 is
engaged against the trunk tube 11 at the notch 17. On
the other hand, the branch tube may be assembled on
the job merely by wrapping-the strip of material -about

the tube and interengaging.the hooks 13 with the grooves:
In any case, the

14 to thereby form the branch tube.
extension 12¢. may be wrapped around the tubular trunk
tube with a terminal end 12d of the extenision 12¢ under-

lapped and telescoped .into the tube 11.to thereby-secire’

the branch tube 12 .in assembly with the trunk: tube
11 (Figure 2).

As another- alternative, and as. is-illustrated .in.Figures
7- and 8, the terminal 12d may be engaged .against the
external peripheral surface of-the branch ‘tube 12-and
suitably - secured 'in place by such .means-as a-piece -of
adhesive material or tape 29 wrapped around. the :branch

When the closiitestrips: 12

As is illustrated in’ Fig. 2, one end of the’
branch tube is notched axially of the branch tube-in an .
-40

‘As’

As’ the wires are’
strung.through the trunk tube. 11 certain.of the wirés are’
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..seal. between.- the. tubes.

As. is illustrated in Figures. 7
and 8, one end of the tape at 20a is secured to the branch
tube 12 and wrapped one or more times therearound,
whereupon the tape is wrapped in a criss-cross manner
over the trunk tube 11 and the opposite terminal end 205
of the tape is then wrappéd around the branch tube 12
and adheswely secured:in ‘place in- assembly - therewith.
Tllustrated in Figures: 5 and’ 6 is-still another form of
my invention wherein the branch:strip is intermediately
notched at 21q and- 215, which notches in the illustrated
form. cut. across the.edges 12a and 125 and:are each:pro-
vidéd with pairs of diverging notch: edges:22; 22 and:23,
23 thereby providing the branch strip with an. interme-
diate portion -or-éxtension 24 which has a rédiced width
as compared with the: remainder -of the-strip (Fig. 6).
The extension 24 is made of sufficient length so that it is
capable of extendmg a predetermmed distance about the
trunke tube- 11, as-is illustrated in Figure 5; in“such man-
ner that" termmal end portion 25 of the branch’ strip'may-
then be enveloped about the' outer periphéry of ‘the tubu-
lar branch tube “12-with-the: edges 12 and’ 125 intér-
engaged -as is shown at- 125 in* Figure '5 to oomplete

-the~assembly of the trunk and: branch tubes 11-and 12.

The édges: 12a+ and 125 shown in-Figures 5-and6" may
be-formed-in-any- suitable” manner such*asis shown in
Figure 3.

-1f desired, the termmal portion 25 may have its* edges

:124°and"12b interlocked over the wirés; the éxtension” 24'

then may be wrapped about the trunk tube 11;and’ ﬁnally :
the-main portlon of the ‘branch tube may have its* edgw“
interlocked ‘so” that the” tubular’ terminal *portion 25 s’
enclosed thereby.

“With respect to the modification shown in' Flgures 5and
6 the-extension 24 ‘may also comprise ‘an mtermedlate
portion’or -extension along gither of the strip edges 12q or
12b~s0"long “as" there*is provided a suitable’ branch’ tiibe
extension’ to ‘be -wrapped around the trunk tube”and se-

~cured to the assembly.

‘In all ‘forms of my invention,: ‘regardless “whether” the
trafk tube is formed from a ‘single strlp ‘of ‘matérial” it
the miahner illustrated, or is extruded or is formed in's6me.
other ‘way "of any suitible material, the trunk tube Tl is’

‘adapted to'be notched at 18 along the length of the tibe

at”any “suitable ldcation ard the branch tubeés. 12 “are’
adapted to radiate ‘from. the trunk tube at ary “suitable
angle’ with any suitable: spacing therebstween along the”
length of the ttunk tube. In assembly of the trunk and
branch 'tubes, in. all forms of my mventlon, ‘the branch -
titbe is provided with ‘an extension whith is adapted to’
bé wrapped about the trunk tube. generally at'the: Tocation
of the niotch in the trunk tube. Thé wifes may be thiread: -
ed through the tubes in any suitable manner and the

“branch: tube edges 12z and 12b may be engaged togethér

to. encompass. the. branch wires with the branch. ‘tube
extension. snitably secured. in place to maintain the trunk
and branch tubes.in. assembly.

It will:be understood that modifications and varlatlons'
may-be effected without departing from ‘the.scope: of the.
novel ‘coneepts of the :present -invention..

‘What is:claimed -is:

1. A method.-of protectively - -encasing-a senes ~of elec-_»

_trical wites-and-the like; the steps of encasmg the WIresf
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‘by.enveloping a trunk tube-about the wires, cuttmg the

trunk tube at selecfive intervals. along-the length of the'.
trank tube providing a series .of branch line outlet’ open-
ings, -angulatly-turning.the wires with:respect-to-the trunk
tube at selective intervals-along the length -of the trunk
line-through-the:branch outlets; protectively encasing-the
wires iextending ‘exteriorly of the trunk tube-at each of
the-outlet:openings with a-strip-of material by interlocking
the edges of the strip forming a branch tube about the
portionof -the ‘wires: extending -outwardly’ throughthe
opéning;-and: wrapping ‘a -branch tibe-extension:about the:
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trunk tube and securing the extension in place thereby
protectively encasing the wire and assembling the branch
and the trunk tubes together.

2. In a method of protectively encasing a series of
electrical wires and the like, the steps of encasing the
wires by enveloping a-trunk tube about the wires, provid-
ing the trunk tube along its length with at least one
branch line outlet opening, angularly turning the wires
with respect to the trunk tube through the branch outlet
opening, protectively encasing the branch wires with a
strip of material by interlocking the edges of the strip
forming a branch tube about the branch wires, and wrap-
ping a branch tube extension about the trunk tube and
securing the extension in place thereby protectively en-
casing the wires and assembling the branch and the trunk
tubes together.

3. The method of claim 2 further characterized by
securing the extension in place after wrapping the exten-
sion about the trunk line by enveloping the branch tube
adjacent the junction of the tube by wrapping portions
of the extension about the branch tube and securing the
portions together, )

4. The method of claim 2 further characterized by
telescoping the terminal of the branch tube extension
internally into the branch tube after wrapping the exten-
sion about the branch line.

5. The method of claim 4 further characterized by
wrapping and adhesively securing a piece of tape about
the branch and trunk lines protectively sealing the joint
between branch and trunk lines.

6. A branched tubular structure for protectively en-
casing wires and the like comprising trunk and branch
tubes with the branch tubes formed from separate pieces
of initially flat, elongated, thin, flexible plastic sheet hav-
ing integral closure strips extending along the edges there-
of and adapted when the sheet is in tubular form to be
matingly engaged to form a closed seam, said closure
strips having a plurality of ribs and grooves for engage-
ment with one another, said trunk tube having a selected
number of open areas along the length thereof with one
of said branch tubes being axially aligned with each of
said open areas, and means including an extension integral
with said branch tube extending longitudinally thereof and
wrapped about said trunk tube with said means securing
said branch and trunk tubes in unitary assembly together,

7. The branched tubular structure of claim 6 further
characterized by said extension being looped around said
trunk tube with a terminal end telescoped into the branch
tube into underlapping engagement therewith.

8. The branched tubular structure of claim 6 further
characterized by said extension not only being wrapped
about said trunk tube but also being wrapped around said
branch tube and having integral closure strips extending
along edges thereof adapted to be matingly engaged to
form a closed seam.

9. The branched tubular structure of claim 8 further
characterized by said closure strips on said extension
having a plurality of ribs and grooves for locking engage-
ment with one another.

10. The branched tubular structure of claim 6 further
characterized by said means including adhesive tape
wrapped about said branch tubes securing said extension
in unitary assembly therewith.

11. The branched tubular structure of claim 6 further
characterized by said means including adhesive tape
wrapped about both said trunk and said branch tubes
securing said extension in unitary assembly therewith.

12. A branched tubular structure for protectively en-
casing wires and the like comprising trunk and branch
tubes with the branch tubes formed from separate pieces
of flexible plastic sheet having integral closure strips ex-
tending along the edges thereof and adapted when the
sheet is in tubular form to be matingly engaged to form a
closed seam, said closure strips having a plurality of ribs
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and grooves for éngagement with one another, said trunk
tube having a selected number of open areas along the
length thereof with one of said branch tubes being aligned
with each of said open areas, the branch tubes being
notched in an axial direction providing them with notched
areas for nesting cooperation and engagement with the
main tube, and means between each of said branch tubes
and said trunk tube for maintaining them in assembly
together and with said open areas in longitudinal align-
ment with said branch tubes and with the notched areas
on the branch tubes being thereby secured in nested en-
gagement with the main tube.

13. A branched tubular structure for protectively en-
casing wires and the like comprising a trunk and branch
tubes, said trunk tube having a selective number of open
areas along the length thereof with one of said branch
tubes being in axial alignment with each of said open
areas, and means securing said branch and trunk tubes
in unitary assembly together including thin, flexible, plas-
tic sheet having integral closure strips extending con-
tinuously along edges of the strip and adapted to be
matingly engaged to form a closed seam, said closure
strips having complementary rib and groove means for
mated locking engagement to maintain said branch and
trunk tubes in assembly together.

14. A branched tubular structure for protectively en-
casing wires and the like comprising trunk and branch
tubes comprised of plastic material, said trunk tube hav-
ing a selected number of open areas along the length
thereof with one of said branch tubes being axially
aligned with each of said cpen areas, and means includ-
ing an extension integral with said branch tube extend-
ing longitudinally thereof and wrapped about said trunk
tube with said means securing said branch and trunk
tubes in unitary assembly together.

15. A branched tubular structure for protectively en-
casing wires and the like comprising trunk and branch
tubes comprised of plastic material, said trunk tube hav-
ing a selected number of open areas along the length there-
of with one of said branch tubes being axially aligned
with each of said open areas, and means including an
extension integral with said branch tube extending longi-
tudinally thereof and wrapped about said trunk tube with
said means securing said branch and trunk tubes in uni-
tary assembly together, said extension being looped
around said trunk tube with a terminal end telescoped
into the branch tube into underlapping engagement there-
with.

16. A branched tubular structure for protectively en-
casing wires and the like comprising trunk and branch
tubes comprised of piastic material, said trunk tube hav-
ing a selected number of open areas along the length
thereof with one of said branch tubes being axially
aligned with each of said open areas, and means includ-
ing an extension integral with said branch tube extend-
ing longitudinally thereof and wrapped about said trunk
tube with said means securing said branch and trunk
tubes in unitary assembly together, said extension not only
being wrapped about said trunk tube but also being
wrapped around said branch tube and having integral
closure strips extending along edges thereof adapted to
be matingly engaged to form a closed seam.

17. A branched tubular structure for protectively en-
casing wires and the like comprising trunk and branch
tubes comprised of plastic material, said trunk tube hav-
ing a selected number of open areas along the length
thereof with one of said branch tubes being axially
aligned with each of said open areas, and means in-
cluding an extension integral with said branch tube ex-
tending longitudinally thereof and wrapped about said
trunk tube with said means securing said branch and
trunk tubes in unitary assembly together, said extension
not only being wrapped about said trunk tube but also
being wrapped around said branch tube and having in-
tegral closure strips extending along edges thereof adapted
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to be matmgly engaged to form a closed seam, said clo-

sure: strips “on:isaid- ‘extensiofi“having:a ‘plurality of . ribs..

and roeves for ‘locking engagement ‘withione another:

18::A"bianched tubular :structure for ‘protéctively en-: .
casingwites -and. the-like’ comprising trunk: and ‘branch’

tubgs cémprised of ‘plastic ‘material, said trunk: tube hav-

inga selected niumber of open’areas:along:the length-

théréofs with' one. of sa1d branch: tubes being : axially

ahgned‘ ‘with eachi'of said: ‘open:areas, and means includ-
mg an ‘extension’ mtegral with-said branchitube:extend-..
ing Tongitudinally thereof and wrapped about said trunk:.
tubs withi said: means securing ‘said: branch: and trunk:

10

tubes in unitary assembly togetlier, said means:including - -

adhesive tape: wrapped about”said : branch: tubes secur-
ing‘§aid exténsion’in unitary ‘assembly thérewith.:
brafiched tubuldr: structure for:protectively ens

w1th said means. securmg sald branch

wires and the:liké=comprising::trunk: and branch.:
tubes compnsed of- plastlc materla.l, said «trunk: tube:
having’a: selected ‘numberiofiopen-areas: along the:length.:
thef€of w1th ong - of ; said:: branch- tubes: being “axially :
ahgned with-each of said: ‘open ‘areas, and mreans includ- .
ing an' extension” 1ntegral Wwith'said braich’ tube ‘extending::
longi _dmally thereof and ‘wrapped about sald irunk tube“’
A .

unitary assémbly togéther; sald meaﬂs mcludlng édheélve'-- 25

15

20

8

tape wrapped about both said trunk and said branch tubes
securing said-extensioniin:unitary assembly therewith. .

20:: Iniasfethod-of forming: a‘branched tubular strac-
ture for protectively encasing:electrical: wires--and. thé:.

likeand-of assembling;thé:structure with said.wires; the

stepsiof locking edges:of a strip:6f material togéther over -
the ‘wires: tocfornr:4 trunk. tube, providing the trunk fube -
along:its-length with at least one branch:line outlet open-

ing.,zahd extending.at least one of the:.wires through:the-
opéning, locking the. edges‘ togethei-of ‘a.second strip of:

material:to: enclose the wire and: to form:a tubular. branch -
line;: .centermg the ‘tubular branch: line with: the. opening;:

wrapping-an exténsion of 'th¢: tubular.branch. line: about -’
the::tubular trunk :line;.and .securing the:extension: in:
place: thereby assemblmg the ‘branch and the trunk tubes. .

together...
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