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ABSTRACT: Packaging bulky and resilient low density 
mineral ?ber products of generally tubular construction with 
reduced volume‘. 
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PIPE-INSULATION PACKAGING SYSTEM 

BACKGROUND OF THE INVENTION 

The shipment of very low density materials as exempli?ed 
by typical ?brous thermal insulation products has been a 
costly matter due to the relatively great volume to weight ratio 
encountered with such materials which commonly are of den 
sities of less than l0 pounds per cubic foot and frequently as 
low as 2 or 3 pounds per cubic foot or even less. The 
economics of transporting such bulky low weight material is of 
particular concern in ocean freight wherein the charges are 
based upon a cubage basis rather than by weight. And in addi 
tion to the normally very low densities of compositions utilized 
in thermal insulation materials, many of these products are of 
a con?guration containing substantial void areas or sections 
such as in conventional insulation products for pipes or con 
duits and the like which are of generally tubularlike construc. 
tion, formed either by one encircling piece or two comple 
mentary half or hemicycle, or more, individual sections, with 
insulating walls commonly of thicknesses ranging from one 
half to 3 or 4 inches of very low density materials and shaped 
with inside diameters or internal void areas of one-half inch up 
to in the order of 30 inches extending therethrough to accom 
modate pipes and the like cylindrical bodies ranging through 
these given sizes. Products made up of half or multiple sec 
tions, unlike a single piece tubular construction, can be 
packaged one within the other or through other apt arrange 
ments such as in U.S. Pat. No. 3,23l,085. However, this 
technique of conserving space obviously is not possible with a 
one-piece or tubular construction. Moreover, materials of or 
in a form providing very low density which is normally a basic 
prerequisite for effective thermal insulating properties, are 
commonly inherently of very low strength properties which is 
a signi?cant consideration in packaging and handling. 

SUMMARY OF THE INVENTION 

This invention is concerned with an improved method of 
packaging bulky and resilient low density mineral fiber 
products of unitary or single piece, generally tubular construc 
tion comprising glass ?ber thennal-insulating products for 
pipe, conduit, tanks and the like similar cylindrical objects, 
and it consists of effectively compacting and consolidating 
their original overall volume to facilitate shipping and 
handling. 

It is the primary objective and advantage of this invention to 
provide effective means of markedly reducing the bulkiness of 
very low density products of tubular and in turn hollow con 
struction which appreciably decreases the overall volume of 
the products in both consolidation of the mass of low density 
material and in reduction of the size of the internal void, all 
without discernibly diminishing its high resilience and propen 
sity to effectively return to its original density and tubular con 
figuration or degradation of the product, and which forms a 
compact and enduring package of more economical size and 
convenience in handling. BRIEF DESCRIPTION OF THE 
DRAWINGS 

Further objects and advantages of this invention will 
become apparent from the following specification and 
drawings in which: ‘ 

FIGS. 1A, 1B and IC are perspective views of an insulation 
product in its original form, partially compressed and in its 
?nal consolidated state, respectively; 

FIGS. 2A and 28 comprise diagrammatic illustrations of an 
assembly of insulation products prior to compression and as 
compressed and consolidated for packaging; 
F IGS. 3A, 3B and 3C illustrate the formation of a protective 

covering for containing, or wrapping about the compressed 
product in the formation of the package; 

FIG. 4 comprises a perspective view of one type of package 
according to this invention; and, 

FIGS. 5A, 5B and 5C illustrate the formation of an optional 
container or wrapper for the packaging of the consolidated 
product of the invention. 
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2 
DESCRIPTION OF PREFERRED EMBODIMENTS 

This invention consists of an effective and innocuous means 
of packaging bulky and resilient low density mineral ?ber 
products of generally tubular or hollow construction compris 
ing the application of a compressive force in at least one 
direction substantially uniformly along the length of the 
generally tubular article to consolidate the same to a form of 
signi?cantly reduced volume of generally ?at elliptical con 
?guration and with walls of increased density. To render the 
invention practical and appropriate for effective packaging 
commensurate with the requirement of uniform application of 
compression, pressure is applied simultaneously to a plurality 
of assembled units of the bulky and resilient low density 
mineral ?ber products of generally tubular construction ar 
ranged juxtapositional with the longitudinal axis of the tubular 
construction of each unit generally parallel and forming col 
lectively a generally rectangular body or assemblage. Thus ar 
ranged, the compressive force can be uniformly applied over 
at least one surface of the assembled generally rectangular 
body adjacent to and/or composed of the longitudinal side of 
the amassed units and uniformly along the length of each tu 
bular unit and in turn transmitted uniformly along the length 
of each abutting and/or underlying unit. Following the 
uniform compression and united consolidation of the assent 
blage to a state of substantially reduced volume of abutting 
?at elliptical units of increased density, retaining means such 
as straps, tape, cord, a con?ning box or the like packaging 
device can be utilized to maintain the compressed and con 
solidated condition without damage or diminishing the 
resilient property or propensity of the ?attened units to sub 
stantially return to their original tubular construction and low 
density. 

Referring to the drawings, FIGS. IA through C illustrate the 
compression and consolidation upon an individual unit of 
bulky and resilient, low density mineral ?ber product consist 
ing of a typical pipe insulation section or sleeve of unitary tu 
bular construction. In FIG. IA, the insulation section 10 is in 
its original or natural state of con?guration and density follow 
ing manufacture. It is compressed by the application thereof 
of a substantially unifon'n force applied or distributed along its 
axial length, as represented in the drawings by the line and ar 
rows 11. As shown in FIG. 1B, the originally cylindrical sec 
tion of the tubular constructed unit is compressed to a 
generally ?at elliptical con?guration, and thereafter as shown 
in FIG. 1C to a consolidated ?at elliptical con?guration and of 
increased density of the wall mass providing a compacted unit 
Id of signi?cantly decreased volume and of a con?guration 
more amenable to packaging. An important feature of this in 
vention is that the tubular constructed insulation of mineral 
?ber in very low densities of less than 10 pounds per cubic 
foot and preferably less than about 5 pounds per cubic foot 
possesses the inherent resilience and propensity to substan 
tially completely recover its initial generally tubular configu 
ration and low density whereby either its intended use or 
original properties of strength or insulating characteristics are 
not discernibly impaired. 

FIG. 2A diagrammatically illustrates an assembly of a plu 
rality of units of the bulky and resilient low density glass ?ber 
pipe insulation product or sections 10 of one-piece generally 
tubular con?guration juxtapositional to each other with the 
longitudinal axis of each tubular construction arranged 
generally parallel to the others. To facilitate the operation, the 
pipe insulation units or sections 10 are assembled within a 
press cavity as shown diagrammatically as 12 comprising a 
rectangular enclosure with at least one wall thereof function 
ing as a press platen capable of moving with force towards its 
opposite wall or downwardly as illustrated to apply pressure 
uniformly over the length of the tubular constructed pipe insu 
lation sections I0 and thereby consolidate each unit to a flat 
elliptical shape and of reduced density as shown in FIG. 28 as 
14 upon completion of the compression and consolidation. 

Preferably a sheet of durable protective packaging material 
such as heavyweight paperboard or cardboard is employed to 



3,587,201 
3 

wrap or box the consolidated pipe insulating sections or 
sleeves as a means of preventing damage during handling or 
shipping or resulting from the restraining means retaining the 
consolidated product in its compressed condition against its 
inherent tendency of recovery. Most conveniently, the protec 
tive sheet material is placed both in the press cavity un 
derneath the assemblage of the pipe insulation sections to and 
superimposed over the assembly or under the compressing 
wall or platen whereby the sheets are substantially coextensive 
with the following opposing compressive forces and upon 
completion of consolidation are in position protecting the 
relatively weak and fragile low density products against the 
restraining means inhibiting their possible cutting or fractur 
ing of the pipe sections due to the force of their inherent 
propensity to return to their original generally cylindrical con 
struction and low density, and also against external blows or 
abrasion in following handling and shipping. The sheets of 
durable protective packaging material E5 of FIG. 3A through 
3C optionally and preferably are provided with one or more 
flaps or sections 16 which extend beyond the area of the sur 
face of the generally rectangular assembly of units of pipe in 
sulation sections 10, indicated by the dotted lines, and are 
adaptable to be folded either upwardly or downwardly, de 
pending upon whether the sheet 15 is positioned on the bot 
tom or the top of the assembly, so as to fold about the sides of 
the assembly as shown in FIG. 4 at l6, providing overall pro 
tection against the resisting binding straps 18. Of course, a sin 
gle flap on each the upper and the lower protective sheet can 
be designed of adequate length and positioned on opposite 
sides of the assembly so that each opposing ?ap itself extends 
completely across the respective sides of the assembly to en 
velop the same on each of the four sides thereof. 
A further optional construction for the protective packag 

ing material 15 is to provide, in addition to opposing flaps to 
intended to extend as illustrated in H0. 4 over the sides 
formed by the longitudinal sides of the tubes, end ?aps l7 il 
lustrated in FIGS. 5A, 5B and 5C which upon being ap 
propriately folded as illustrated in FIGS. 58 and 5C provide 
cooperating boxlike structures to completely envelop the as 
sembled and consolidated products on all sides including the 
end portions of the tubular construction of the insulating sec 
tions 10 giving protection on all sides for shipment and 
handling. 

Bulky and resilient low density products of generally tubular 
construction to which this invention applies typically comprise 
thermal insulations designed for applications of cylindrical 
bodies such as pipe, conduit, small diameter tanks, etc. which 
are principally constructed of bonded common mineral ?bers 
of the class consisting of glass ?bers, rock and mineral wool, 
high temperature refractory ?bers such as those primarily 
composed of alumina-silica and the like conventional syntheti 
cally manufactured insulating ?brous materials. Such com 
positions are typically inherently highly resilient and have 
been found to effectively recover upon distortion or compres 
sion. Thermal-insulations comprising these materials and to 
which this invention is particularly applicable comprises 
products of the type set forth in US. Letters Pat. Nos. 
3,063,887, 3,053,715, 3,162,895 and 3,245,432. Such 
products are typically formed by convolutely winding to pro 
vide a continuous wall which may be applied by slipping onto 
the pipe or by cutting the wall completely through on one side 
and forcibly separating the tubular construction at the loca 
tion of the cut and pennitting it to close about the pipe, or by 
molding a single piece such as illustrated in the aforesaid US. 
Pat. Nos. 3,162,895 or 3,245,432 with an abutting edge com 
prising the longitudinal slit which obviates the necessity for 
cutting for application to a pipe. 

It will be understood that the foregoing details are given for 
the purpose of illustration, not restriction, and the variations 
within the spirit of this invention are intended to be included 
within the scope of the appended claims. 

I claim: 
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1. Method of packaging bulky and resilient low density, 
bonded mineral ?ber products consisting of a generally tubu 
lar hollow single piece construction without discernibly 
diminishing their resiliency and propensity to effectively 
return to their original density and tubular con?guration, said 
method consisting of compressing and consolidating their 
original volume, comprising: 

a. assembling a plurality of units of bulky and resilient low 
density, bonded mineral ?ber products of generally tubu 
lar hollow single piece construction juxtapositional to 
each other with the longitudinal axis of each of the tubu 
lar constructed products arranged generally parallel and 
forming an assemblage of the units in a generally rectan 
gular body; 

b. applying a compressive force uniformly over at least one 
of the surfaces of said generally rectangular assembled 
body of units of the juxtapositional parallel tubular hol 
low products which is adjacent to the longitudinal side of 
the tubular construction of the units and with the com 
pressive force directed perpendicular to their longitudinal 
axes whereby said compressive force is transmitted in 
turn to each underlying unit of the assembly uniformly 
along the length and width and consolidating the assem 
blage of units of bulky and resilient low density, bonded 
mineral ?ber products compressing each abutting unit 
along its length and width from its generally tubular hol 
low single piece construction and low density to compact 
each of said units to a reduced volume of flattened con 
?guration and of increased density of the mass of the 
bonded mineral ?ber; and, 

. applying restraining means to the consolidated assem 
blage of abutting units each comprising a flattened con 
?guration and of increased density of bonded mineral 
?ber to contain the thus consolidated assemblage of units 
of bulky and resilient low density, bonded mineral ?ber 
products in their said compressed condition and resist 
substantial recovery to the tubular construction and 
original low density; and wherein the bulky and resilient 
low density, bonded mineral ?ber products of generally 
tubular hollow single piece construction are of an original 
wall thicknesses of approximately 0.5 inches to approxi 
mately 4 inches and of a density of less than about 10 
pounds per cubic foot; and wherein a durable protective 
sheet of packaging material is superimposed upon at least 
one surface of the generally rectangular assembled body 
of units of the juxtapositional parallel tubular products to 
which the compression forces is uniformly applied and 
upon the surface of the said generally rectangular assem 
bled body opposite thereto to shield the resultant com 
pressed and consolidated assemblage of abutting units of 
?attened con?guration and increased density from 
damage due to the inherent force of recovery thereto to 
substantially the tubular single piece construction and 
original low density to the bulky and resilient, bonded 
mineral ?ber products resisting the subsequently applied 
restraining means. 

2. The method of claim 1 wherein the durable protective 
sheet of packaging material superimposed upon at least one of 
thesurfaces of the generally rectangular assembled body of 
units of the juxtapositional parallel tubular products to which 
the compressive force is uniformly applied and upon the sur 
face of the generally rectangular assembled body opposite 
thereto is provided with at least one ?ap extending beyond the 
said superimpomd surface of the generally rectangular assem 
bled body which is adaptable to be folded around the adjacent 
side of the generally rectangular assembled body and extend 
over at least a portion of the surface of the adjacent side 
thereof, and folding said extending flaps of the durable protec 
tive sheet of packaging material around the adjacent side of 
the generally rectangular assembled body positioning the ?aps 
over at least a portion of the surfaces thereof prior to applying 
the restraining means to the compressed and consolidated as 
semblage of abutting units of flat elliptical con?guration and 

O 
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increased density of the bulky and resilient low density, 
bonded mineral ?ber products of single piece construction. 

3. The method of claim 1 wherein the durable protective 
sheet of packaging material superimposed upon at least one of 
the surfaces of the generally rectangular assembled body of 
units of the juxtapositional parallel tubular products to which 
the compressive force is uniformly applied and upon the sur 
face of the generally rectangular assembled body opposite 
thereto is provided with at least one ?ap extending beyond the 
said superimposed surface of the generally rectangular assem 
bled body which is adaptable to be folded around the adjacent 
side of the generally rectangular assembled body and extend 
over at least a portion of the surface of the side thereof, and 
following application of the compressive force uniformly over 
at least one of the surfaces of the generally rectangular assem 
bled body of units of the juxtapositional parallel tubular 
products of single piece construction and perpendicular 
thereto and the consolidation of the assemblage of units of 
bulky and resilient low density, bonded mineral ?ber products 
from their generally tubular single piece construction and low 
density to abutting units of ?at elliptical con?guration and in 
creased density, thereafter folding said extending flaps of the 
durable protective sheet of packaging material around the ad 
jacent side of the generally rectangular assembled body and 
applying the ?aps over at least a portion of the surface thereof 
prior to applying the restraining means. 

4. The method of claim 1 wherein the bulky and resilient 
low density, bonded mineral ?ber products of generally tubu 
lar hollow single piece construction consist of ?brous pipe in 
sulation of an original wall thickness of 0.5 inches to approxi 
mately 3.0 inches and of a density of about 2 to about 5 
pounds per cubic foot. 

5. The method of claim 4 wherein the restraining means ap 
plied to the consolidated assemblage of abutting units of ?at 
elliptical con?guration and increased density to contain the 
consolidated assembly of units of bulky and resilient low den 
sity, bonded mineral ?ber products of single piece construc 
tion in a compressed condition and resist their recovery to 
substantially original tubular construction and low density 
comprises packaging straps. 
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6 
6. The method of claim 4 wherein the restraining means ap 

plied to the consolidated assemblage of abutting units of ?at 
elliptical con?guration and increased density to contain the 
consolidated assembly of units of bulky and resilient low den 
sity, bonded mineral ?ber products of single piece construc 
tion in a compressed condition and resist their recovery to 
substantially original tubular construction and low density 
comprises packaging tape. 

7. The method of claim 4 wherein the durable protective 
sheet of packaging material superimposed both upon at least 
one of the surfaces of the generally rectangular assembled 
body of units of the juxtapositional parallel tubular con 
structed products to which the compressive force is uniformly 
applied and upon the surface of the generally rectangular as 
sembled body opposite thereto is each provided with at least 
two flaps on opposite sides thereof with each flap extending 
beyond the said superimposed surfaces of the generally 
rectangular assembled body have edges thereof adjoining a 
surface of the assembled body of the longitudinal sides of the 
tubular single piece constructed units and adapted to be 
folded around said adjacent sides of the generally rectangular 
assembled body of units and cover at least a portion of the sur 
face thereof, and upon compressing and consolidating the 
generally rectangular assembled body of juxtapositional paral 
lel tubular single piece constructed units of the bulky and 
resilient low density, bonded mineral ?ber products to 
abutting units of ?attened con?guration and increased densi 
ty, folding the flaps of the durable protective sheet of packag 
ing material extending from opposite sides thereof around and 
covering the adjoining surfaces of the assembled body of units 
of the longitudinal side of the tubular single piece construc 
tion, said flaps of each durable protective sheet of packing 
material su rimposed over 0 ite surfaces of the enerall rectangularpeassembled body ‘bq’oiinits of the juxtapgositiona 
parallel tubular constructed product being of such proportions 
as to complement each other to at least abut along their outer 
edge and thereby provide complete protective coverage over 
the adjoining surface of the assembled body of units of the lon 
gitudinal side of the tubular construction. 


