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This invention relates to an insulating structure having 
a continuous vapor barrier, and to a composite insulating 
construction element therefor. 

Salating roof deck elements or units are currently 
being produced having vapor barrier sheets or films for 
preventing passage of water vapor across the barrier and 
into the interior of the insulating material cn the other 
side thereof. The eleinents typically each comprise Sup 
erposed fibros insulating boards, and a vapor barrier 
sheet or film intern ediate and bonding the boards. The 
elements typically have tongued and grooved edges and 
are assembled or joined through tongue and groove joints 
to form the roof deck. 
While the roof deck eleinents above mentioned pro 

vide an effective vapor barrier within each element, the 
barrier is usually discontinuous or not connected in the 
joints of adjoining elements. Consequently, moisture 
containing or humid air tends to pass upwardly through 
the discontinuity or space between the non-connected 
barrier sheets or films and into the interior of the upper 
insulating board. By reason of the typical indoor ten 
peratures and relative humidities employed in homes 
throughout a considerable part of the country during the 
winter, e.g. 70 F. and 30% respectively, and the rela 
tively low or below freezing outdoor temperature, e.g. 20 
F., a dew point temperature tends to exist (for the existing 
humidity conditions) within the roof deck structure at 
a lecation or level thereof not a great distance above the 
vapor barrier. Consequently, condensation of moisture 
from the air will occur at the plane or location of the 
dew point temperature with resultant deposition of water 
in the insulating material. Such water deposition is high 
ly undesirabie inasmuch as loss of insulating value, de 
terioration of fibrous insulating boards, blistering of paint 
from decorative Surfaces, etc., is not infrequently attend 
ant therewith. Furtherritore, the absorption of moisture 
containing air frcin within the building due to the vapor 
barrier discontinuity may promote formation of roof 
bilisters. Under solar heat, the moisture saturated air 
within the insulation expands greatly, producing the gas 
volumes and pressures which produce bisters in the roof. 
Additionally, the racisture within the insulating mate 
rial is subject to freezing in severe cold weather, and the 
frozen water may cause fracturing in portions of the roof 
due to expansive forces exerted thereby. 

Prior art efforts to provide continuity of vapor barrier 
through joints of contiguous roof deck elements have, in 
general, produced unsatisfactory results. For instance, in 
one insulating roof deck element of the type previously 
mentioned, a rubber gasket is disposed on the long edge 
of the element iminediately below its tongue and a sub 
stantial distance above the exposed edge of the vapor 
barrier film not in contact therewith. Upon assemblage 
of the elements through tongue and groove joints at longi 
tudinal edges, the vapor barrier is discontinuous between 
adjoining elements because the gasket is above the vapor 
barrier edges arid not in contact with these edges. In 
another roof deck element of the aforementioned type 
having its vapor barrier film substantially below its tongue, 
the tongue and groove joint obtained by assemblage or 
engage:nent of this element with another similar element 
is caulked with a caulking compound. However, con 
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tinuity of the vapor barrier is not sustained becaused the 
vapor barrier film is substantially below the tongue and 
not within the joint. Consequently, leakage or passage 
of moisture-containing or huraid air through each discon 
tinuity or space between the non-connected vapor barriers 
of these prior art roof decks may occur with the attend 
ant aforementioned undesirable results. 

It is therefore an object of this invention to provide an 
insulating structure such as a roof deck structure having 
a continuous and sealed vapor barrier between adjoin 
ing vapor barrier-providing insulating elements or units 
thereof, which continuous and sealed barrier will prevent 
passage of vapor from one side of the barrier to the other 
side thereof and into the interior structure of the insuriat 
ing material with the aforementioned undesirable results. 

Another object is to provide a composite tongued and 
grooved insulating construction element or unit, such as 
an insulating roof deck unit, having both a vapor barrier 
and a strip of vapor impervious material installied or 
bonded in the groove thereof, which strip is adapted, on 
joining or engagement of the units, to provide a continuous 
and sealed vapor barrier between adjoining units thereby 
preventing the aforementioned undesirable results. 

Additional objects and advantages will be apparent as 
the invention is hereinafter described in detail. 

it has now been found that a continuous and sealed 
vapor barrier between adjoining composite vapor barrier 
providing insulating elements or units, which units are 
joined or engaged edge to edge through tongue and groove 
joints in an insulating structure, is achieved by means of 
a strip of vapor impervious material disposed in the groove 
of the joint or joints between adjoining units. The vaper 
impervious strip is located or disposed in the joint groove 
in Such a nanner as to contact and connect vapor in 
pervious film edges of adjoining units within the joint 
thereby forming a continuous and sealed vapor barrier 
etween adjoining units. Consequently, passage or trans 

mission of vapor into the interior structure of the insulat 
ing material on the other side of the joint with the attend 
ant aforementioned undesirable results is prevented. 
Any water vapor impervious or substantially imper 

vious material capable of forming a vapor tight seal with 
exposed vapor impervious film edges of adjoining insulat 
ing units, can be utilized for formation of the vapor bar rier-continuity providing strip. Examples of preferred 
material for forgination of the strip include any perma 
nently adhesive materials which are water vapor imper 
vious, or Substantially impervious, e.g., a permanently 
adhesive and plastic composition comprising, by weight, 
chlorinated rubber 25-45%, “Cumar' resin 30-55% and 
dibutyl phthalate (as plasticizer) 10-25%; rubberized 
asphalt or pitch. Non-adhesive, deformable or compres 
sible water vapor impervious or substantially impervious 
materials, e.g. rubber, polyurethane, or polyvinyl chloride, 
as Soft compounds or as foams, are also well suited for 
formation of the strip. The foregoing preferred and 
well Suited materials are characterized by being non-flow. 
able at normal indoor or outdoor summer temperatures 
and by being non-brittie at normal outdoor winter tem 
peratures. Other less preferred materials for forming the 
strip are asphalt or coal-tar pitch, and asphalt-rubber or 
pitch-rubber coinponds. When asphalt or pitch are em 
ployed, it may be necessary to resider the surface thereof 
which will contact the vapor barrier film edge sticky or 
tacky (for sealing) by application of a suitable solvent, 
such as solvent naphtha, or by application of heat. The 
"Cumar' resin of the aforenzentioned piasticized chlori 
nated rubber composition is a paracoumarone-indene 
resin available in commerce. By the term "permanently' 
adhesive as applied to preferred aforementioned adhesive 
vapor impervicus materials is meant a vapor impervious 
material which will retain its stickiness or adhesiveness. 
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(in addition to its water vapor imperviousness) over a 
lasting or prolonged time period, typically of at least 2 
years. 
The tongue and groove joints between adjoining insu 

lating units are preferably so designed as to combine in 
sured smooth or even alignment of the interior exposed. 
decorative surfaces of the units with tight joints and ease 
of assembly or joining thereof. In accordance with this. 
preferred design, the tongue of each insulating unit has 
horizontal, parallel, opposite faces and the groove of each 
adjoining unit has a horizontal lower face and an upper 
face inclined upwardly and outwardly of the unit. Fur 
ther, the groove of each adjoining unit is of lesser width 
in a region-thereof adjacent the groove bottom. than the 
normal width of the tongue. Consequently, on assem 
blage or joining of the units, edge faces below the tongues 
of units are forced firmly against corresponding edge faces 
below the grooves of adjoining units to achieve even 
alignment of the exposed decorative surfaces. Further, 
because the groove of each unit has greater width at its, 
mouth or entrance thereto than at its bottom, insertion of 
a unit tongue thereinto is facilitated. 

In the preferred roof deck structure, a vent channel is: 
located in the base or bottom of the groove of each in 
sulating unit. The channel, which is spaced from the 
exposed film edge in the groove bottom, communicates. 
with similar vent channels in adjoining units to facilitate 
venting any destructive pressures built up within the units. 
thereby preventing distorting or blistering of superimposed 
roofing. Quick and ready venting of destructive pressures 
is important for the reason that the porous insulating ma 
terial of the roof deck units contain considerable quan 
tities of air within their internal structure. Upon ex 
posure of the roof to direct sunlight such as during the 
summer months, the air (which contains some water. 
vapor) expands and substantial gas pressures tend to be 
generated in the insulating material of the roof deck 
units. If these destructive pressures are not released or 
vented from the insulating material, the aforementioned 
distorting or blistering of the roofing material may occur. 

In the drawings: 
FIGURE 1 is a fragmentary elevational sectional view 

of an insulating roof deck structure of this invention 
having a sealed and continuous vapor barrier between in 
dividual vapor barrier-providing units making up the roof 
deck, which roof deck has conventional roofing thereon. 
FIGURE 2 is a top plan view of a tongued and grooved 

vapor barrier-providing insulating unit. 
FIGURE - 3 is a section on line 3-3 of FIGURE 2 

showing a vapor impervious strip installed in the groove 
bottom of an insulating unit contacting and covering a 
normally exposed edge of a vapor impervious film. 
FIGURE 4 is a fragmentary elevational sectional view 

of a pair of engaged vapor barrier-providing insulating 
roof deck units having conventional roofing thereon, and 
provided with sealed vapor barrier continuity between the 
units according to another embodiment of the invention. 
FIGURE 5 is a fragmentary top plan view of tongued 

and grooved vapor-barrier-providing insulating units en 
gaged edge to edge through tongue, and groove joints, 
which view also shows vent channels in the engaged units 
in communication with each other. - 

Referring to FIGURE 1, composite insulating elements 
or units 10 are joined or engaged edge to edge through 
tongue, and groove joints to form a roof deck structure, 
each unit comprising upper insulating board ii, relatively 
thin lower insulating board 12 providing an interior ex 
posed decorative surface.13 (typically a painted surface), 
and continuous film 14-of-water vapor impervious mate 
rial, e.g. asphalt, extending between and coextensive with 
and bonding the boards. The roof deck is supported by 
spaced rafters or cross-beams (not shown). A fillet or 
strip. 15 of the plasticized chlorinated rubber composition 
or other vapor impervious material previously mentioned 
is bonded in the lower corner of each joint groove. As 
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4. 
shown, each tongue terminates short of each groove bot 
tom. The strip extends the length of the groove and 
covers and connects normally exposed film edges 16 and 
17 at a lower level of groove bottom 18 and of leading 
tongue edge i9, respectively. Consequently, a continuous 
and sealed vapor barrier is provided between the units. 
The vapor impervious film 14 and vapor barrier continu 
ity-providing strip 15 are preferably located in a lower 
portion or level of the roof deck and of each tongue and: 
groove joint thereof, to insure presence of the vapor bar 
rier below the location or plane of the dew point tempera 
tre. 
The tongue of each insulating unit has horizontal, 

parallel, opposite faces 20 and 21 respectively. The 
groove of each adjoining unit has horizontal lower face 
22 and upper face 23 inclined upwardly and outwardly 
of the unit. Consequently, upper face 23 of each groove' 
exerts force or pinches against each tongue edge 24 
resulting in edge faces 25 and 26 below the tongue and 
groove respectively of the adjoining units-bearing or abut 
ting firmly against one- another, to achieve smooth or 
even alignment of the exposed decorative surfaces thereof. 
As shown, edge. 27 of each unit above the tongue is 
located more rearward of the unit relative to its tongue 
than edge face. 25 below, the tongue to provide clear 
ance for attainment of the even alignment of the decora 
tive surfaces above discussed. 
Vent channel 28, of lesser width than the groove 

bottom, is located in the groove bottom 8 of each. 
insulating unit. The channel communicates with similar 
vent channels in adjoining units to vent to the atmos 
phere...any destructive pressures built up within the insul 
lating material of the units. Consequently, blistering or 
distorting of superimposed conventional roofing 29 is 
prevented. Roofing 29 may comprise conventional built 
up roofing of coal-tar pitch and tar-saturated felt, or other 
roofing well known in the art. 
As shown, bevels 30 and 31 may be provided in the 

leading edge of each tongue for both attaining greater. 
extension of each tongue into each groove and providing 
clearance for the vapor impervious strip. V-shaped 
grooves. 32 may also be provided between lower edges. 
of adjoining units. 

Continuous vapor impervious film 14 intermediate the 
insulating boards can be formed of adhesive or non 
adhesive water vapor impervious or substantially im 
pervious material, e.g. asphalt, pitch, polyethylene, alumi 
num, cellulose acetate, a plasticized polyvinyl chloride 
composition hereinafter, described, polyester film or 
rubber-like materials. While not necessary to successful 
practise of the invention, it is often desirable to support 
or bond such film, particularly when formed of non 
adhesive material, between paper sheets, which paper. 
covered film can be relatively easily bonded to the insu 
lating boards using conventional aqueous adhesive. How 
ever, it is to be understood that a non-adhesive film not 
covered with paper could be bonded directly to the boards, 
if desired, with any suitable adhesive material. Excellent 
results have been obtained when film 4 is a composi 
tion containing, by weight, polyvinyl chloride 40-60%, 
pitch 30-40% and dioctyl phthalate 15-20% (the pitch 
and phthalate being plasticizers), and this film (typically 
4 mils thick) is bonded or calendered between two paper 
sheets: . 
The upper and lower boards 1 and 12 respectively 

of each roof deck element or unit are typically conven 
tional wood fiber insulating boards. The upper boards 
may be impregnated with asphalt while the lower boards, 
which provide the exposed decorative surface, are gen 
erally not impregnated. If desired, the boards could be 
fabricated or made of other fibrous insulating material 
Such as Wood pulp, bagasse, flax straw or ground wood. 
With reference now to FIGURE 2, a roof deck ele 

ment or unit 33 of this invention is provided with tongues 
34 and 35 on a longitudinal and transverse edge and 
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grooves 35 and 37 on a transverse and longitudinal edge. 
The unit has typical width and length of 2 and 8' respec 
tively and thickness of 2'-3'. Vapor impervious strips 
of, for example, the plasticized chlorinated rubber or other 
water vapor impervious material previously mentioned 
are bonded in grooves 36 and 37 to contact and cover 
normally exposed asphalt or other vapor impervious 
film edges as previously discussed. If desired, the 
tongues may extend only from the longitudinal edges of 
the roof deck, and the transverse edges thereof may be 
fiat or non-grooved to form butt joints on assemblage 
thereof with similar units. However, use of these last 
Linentioned units is less preferred because the butt joints 
have to be caulked with a cauiking material to provide 
Vapor barrier continuity through the joint, a time con 
Sunning and sometimes troublesome operation. On the 
contrary, automatic vapor barrier continuity through the 
tongue and groove joints is attained by the vapor in 
pervious strips installed or bonded in the grooves of the 
units. The roof deck units are usually assembled on the 
rafters or cross beams in a manner such that the afore 
mentioned W-shaped grooves (between adjoining units) 
are perpendicular to the rafters or beams. However, the 
units may be assembled on the rafters in any desired 
ac. 

As shown in FIGURE 3, normally exposed vapor in 
pervious film edge 38 in groove 36 is intermediate upper 
and lower insulating boards 39 and 40 respectively. 
Vapor impervious strip 41 of soft rubber or other vapor 
impervious material previously mentioned is bonded by 
application of any suitable adhesive material to the groove 
botiori, and contacts and covers firin edge 34. If the 
Strip is forried of adhesive material such as the piasticized 
chlorinated rubber composition previously mentioned, 
adhesive material is obviously not required for effecting 
Such bending. While the strip is preferably installed or 
bonded to the groove bottom at the factory, installation 
may be effected at the job site. The strip may be in 
Stalled as such, or by employinent of a suitable noid 
When the vapor impervious material is in flowable or 
liquid state. This latter installation is particularly desir 
able when the vapor impervious material is the afore 
mentioned plasticized chiorinated rubber composition or 
an asphait or pitch compound. 

1: joining or engaging the unit with other similar 
traits, Tubber Strip 3 contacts and covers the exposed 
film edge at the leading tongue edge of the adjoining unit 
thereby attomatically forming a continuous and sealed 
vapor barrier between adjoining units. 
With reference now to FIGURE 4, two joined or en 

gaged insulating roof deck units have similar structure 
as two engaged units of the roof deck structure of FIG 
URE i. However, in the FiGURE 4 embodiment, com 
ressible, vaper impervious strip 42 of rubber or other 
foreinentioned vapor impervious material is seated in 
ind extends the length of a groove or rabbet 43 and pro 
ects outwardly therefrom. Strip 42 contacts and covers 
it ihe at bet bottom the normally exposed film edge 44 
of film 45, which is formed of the previously mentioned 
plasticized polyvinyl chloride composition calendered be 
tween paper sheets 46 and 47, the sheets being bonded 
to the insiliation by means of applied adhesive material. 
The strip also contacts and covers normally exposed film 
edge 48 (of a similar paper covered vapor impervious 
fin) at the leading tongue edge of the adjoining unit, 
whereby a continuous and sealed vapor barrier is auto 
matically provided between the units. 
Rabbet 33, which is of substantially identical or similar 

length and of lesser width than the length and width 
respectively of the main groove, is advantageous because 
it serves both as means for anchoring or firmly fixing the 
preferably factory-installed strip 42, and to protect the 
strip during shipping and handling. For instance, the 
width of the rabbet 42 may be slightly less than that of 
the compressible rubber strip and the strip compressed 
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and then forced into the rabbet whereby the strip is held 
firmly therein. If desired, the rabbet width may be 
slightly greater than that of strip 37 and the strip bonded, 
if formed of non-adhesive material, to the upper and low 
er faces of the rabbet with any suitable adhesive ma 
terial. 
As shown in FIGURE 5, four tongued and grooved 

insulating roof deck units 49, 50, 53 and 52, each of 
structure similar to the unit of FIGURE 2, are engaged 
edge to edge through tongue and groove joints. Vent 
channels 53, 54, 55, 56, 57 and 58 are located in the 
groove bottons of the units. As shown, vent channel 58 
of unit 52 communicates with channel 56 of adjoining 
unit 51 to vent transversely of the units destructive pres 
sures built up within the engaged units. Similarly, vent 
channel 53 of unit 49 communicates with vent channel 
57 of unit 52 to vent longitudinally destructive pressures 
built up within the units. Vent channels 56 and 58 
would of course communicate transversely with vent 
channels of other adjoining units, and vent channels 53, 
54, 55 and 57 would communicate longitudinally with 
vent channels of other adjoining units to vent destructive 
ressures from the units. 
As more fully described in copending applications 

Serial No. 482,168, filed January 17, 1955, now Patent 
No. 2,833,229 and Serial No. 555,966, filed December 
28, 1955, now Patent No. 2,849,018, vent conduits pro 
vided with unidirectional check valves, e.g. tubular rub 
ber exhalation or ball check valves, may be so disposed 
in the insulating structure as to communicate the inter 
communicating vent channels with either the interior 
or exterior of the building thereby to complete venting 
of destructive pressures. Alternatively, if desired, the 
intercommunicating vent channels can vent the pressures 
exterior of the building through edge vent holes or 
orifices iocated at the roof edge or parapet. 
Although certain preferred embodiments of the inven 

tien have been disclosed for purpose of illustration, it 
will be evident that various changes and modifications 
may be made therein without departing from the Scope 
and spirit of the invention. 
What is claimed is: 
... An insulating roof deck structure composed of in 

sulating units, the insulating units comprising a pair of 
superposed fibrous insulating boards having a film of 
vapor impervious material coextensive with and sand 
wiched between the entire face to face surfaces of the 
superposed fibrous boards, adjoining units of the roof 
deck structure joined by tongue and groove joints on the 
opposite sides of the units respectively with the film of 
vapor impervious material terminating in film edges at 
edges of the units within the tongue and groove joints, 
the tongues of the insulating units having horizontal, 
parallel, opposite upper and lower faces, the grooves of 
the insulating units having a horizontal lower face flush 
with the lower face of the tongue and an upper face 
inclined upwardly and outwardly of the unit, said grooves 
being of lesser width in the region adjacent the groove 
bottom than the normal width of said tongues with the 
forward edge of the upper surface of the tongues firmly 
impressed against the inclined upper surface of the 
grooves, a strip of vapor impervious material compressed 
in the lower bottom corner of the groove between the 
lower forward ends of the tongues and the lower bottom 
corner of the grooves and covering the entirety of each 
of the film edges of adjoining units within the joints, said 
strip of vapor impervious material running the full length 
of the grooves and terminating at the ends thereof in 
contact with similarly disposed strips in the grooves of 
adjoining units forming a continuous and sealed barrier 
between adjoining units against passage of vapor from 
one side of the barrier to the other side, and a vent chan 
nel of lesser width than that of the grooves and extending 
the length thereof in the groove bottoms of each insulat 
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ing unit and spaced above the vapor impervious film edge 
therein, said: vent channel communicating with similar 
vent channels in adjoining units to vent destructive pres 
sures built up within the joined units. 

2. An insulating roof deck structure composed of in 
sulating units, the insulating units comprising a pair 
of superposed fibrous insulating boards having a film of va 
por impervious material coextensive with and sandwiched . 
between the entire face to face surfaces of the superposed 
fibrous boards, adjoining units of the roof deck structure 
joined by tongue. and groove joints on the opposite sides 
of the units respectively, with the film of vapor imper 
vious: material terminating in film edges, along lower 
bevelled edges of the tongues and within the grooves, 
the-tongues of the insulating units having horizontal, 

... 10 

5 
parallel, opposite upper and lower faces, said upper face. 
terminating in a bevel, the grooves of the insulating units 
having a horizontal lower face flush with the lower face. 
of the tongue and an upper face inclined upwardly and . 
outwardly of the unit, said grooves being of lesser, width. 20 
in the region adjacent the groove bottom than the normal 
width of said tongues with, the upper edge of said upper 
forward bevel of the tongues firmly impressed against 
the inclined upper surface of the grooves, a strip of vapor 
impervious material compressed in the lower bottom. 
corner of the grooves between the -lower bevelled for 
ward end of the tongues and the lower bottom corner 
of the grooves and covering the entirety of each of the 
film edges of adjoining units within the joints, said strip 
of vapor impervious material running the full length of 
the grooves and terminating at the ends thereof in con 
tact with similarly disposed strips in the grooves of ad 

30, 
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3. 
joining units forming a continuous and sealed barrier. 
between adjoining units against passage of vapor from . 
one side of the barrier to the other side, and a vent. 
channel of lesser width than that of the grooves and 
extending the length thereof in the groove bottoms of 
each insulating unit and spaced above the vapor im 
pervious film edge therein, said vent channel communi 
cating with similar vent channels in adjoining units to. 
vent destructive pressures built up within the adjoining 
lnits. 
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