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57 ABSTRACT 

A window unit having a stationary window frame and 
an upper and lower sash slidably mounted within the 
frame is disclosed. The window frame includes interior 
and exterior metal portions and a thermal barrier ele 
ment interspaced therebetween to minimize heat 
transfer from and moisture condensation on the inter 
ior metal portions. The metal portions are joined to 
the thermal barrier element by providing each metal 
portion with an elongated U-shaped female portion 
which receives an elongated male portion of the ther 
mal barrier element. Longitudinally spaced portions of 
at least one leg of each U-shaped female portion are 
plastically deformed into longitudinally extending 
channels formed in the male portions to complete the 
connection. The upper and lower sashes are each pro 
vided with a nonmetallic thermal barrier sash guide 
providing the sole contact between the sashes and 
their tracks formed in the stationary frame to mini 
mize heat transfer through the sash guide from the in 
terior metal portions of the window frame. The upper 
and lower sashes are each provided with a storm win 
dow unit having a nonmetallic thermal barrier frame 
which covers substantially all interior exposed lateral 
surfaces of the window sash to prevent moisture con 
densation thereon. 

4 Claims, 5 Drawing Figures 
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THERMAL BARRER WINDOW 

BACKGROUND OF THE INVENTION 

This invention relates generally to metal window 
frames and metal window sashes, and more particularly 
to such frames and sashes which are provided with 
thermal barriers to minimize heat transfer from and 
moisture condensation on their inside surfaces. 
When metal window frames and their associated 

metal window sashes are used in buildings and the like 
in which the temperature inside the building is greater 
than the temperature outside the building, heat transfer 
from the portions of the frame and sash inside the 
building may lower the temperature of those portions 
below the dew point of the air inside the building, 
thereby causing moisture condensation on those inner 
portions. 
To minimize this objectionable heat transfer from the 

inside portions of metal window frames, nonmetallic 
thermal barrier elements having a relatively low coeffi 
cient of thermal conductivity are commonly inter 
spaced between inside metallic portions of the window 
frame and the outside metallic portions of the window 
frame. (As used herein, the phrase coefficient of ther 
mal conductivity or coefficient of heat conductivity 
means any coefficient indicating the rate of heat trans 
mission through a given material.) One particular prob 
lem associated with such thermal barrier window 
frames, however, is the difficulty of obtaining a struc 
turally adequate and properly aligned connection be 
tween the inside and outside metallic portions and the 
nonmetallic thermal barrier interspaced therebetween. 
One suggested method of providing this connection in 
cludes heating a thermoplastic material to cause melt 
ing and plastic flow of the material into an associated 
groove means of the metallic frame, such as disclosed 
in U.S. Pat. No. 3,420,026 to Nolan. Although this 
method may form a satisfactory connection, it is rather 
complicated due to the necessity of forming the ther 
mal barrier element by flow of the thermoplastic mate 
rial into a die cavity defined by die segments and by the 
metallic frame members. 
Even the use of such a thermal barrier element be 

tween the inside and outside frame members does not 
always sufficiently minimize the heat transfer from the 
inside frame portions to prevent moisture condensation 
thereon. One reason for this is that the metal window 
sash, which is slidably disposed in a track in the window 
frame, serves as an alternate and additional path for 
heat to flow from the inside portions of the window 
frame to the central or outside portions of the frame. 
To minimize the heat transfer from and moisture 

condensation on the inside portions of metal window 
sashes, auxiliary storm windows are commonly pro 
vided. These storm windows are commonly positioned 
outside of the metal sash, and cooperate with the sash 
window glass to define a dead air space for insulation 
purposes. Such externally disposed storm windows are 
subject to the disadvantage of requiring installation and 
removal from the outside of the building, or requiring 
additional tracks in the window frame if they are to be 
slidably mounted therein to allow sliding installation 
and removal from the inside of the building. Still an 
other type of storm window commonly used is mounted 
inside of the window sash to cover the window sash 
glass and minimize heat transfer therethrough. This lat 
ter type of storm window is commonly mounted on the 
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2 
sash for sliding movement therewith relative to the 
frame. Although such inside storm windows minimize 
heat transfer through the window glass, they do not 
substantially effect the transfer of heat from the inside 
surface of the metal sash to prevent condensation 
thereon. Still another type of inside-mounted storm 
window is that which covers the entire window unit, 
such as disclosed in U.S. Pat. No. 2,456,486 to Berg 
hoff. This type of storm window is generally not desir 
able, however, because it does not permit the window 
sash to be raised and lowered, and further because it 
necessitates an additional track in the window frame. 

SUMMARY OF THE INVENTION 

These and other difficulties and disadvantages of 
prior art metal window frames and metal window 
sashes are overcome by the present invention, which 
provides a novel thermal barrier window frame and 
sash for preventing condensation on the interior por 
tions thereof. 
According to the principles of the invention, heat 

transfer from the interior portions of a metal window 
frame is minimized by interspacing a nonmetallic ele 
ment having a relatively low coefficient of heat conduc 
tivity between metal inner portions and metal outer 
portions of the frame. To provide a structurally ade 
quate and properly aligned connection between the 
thermal barrier element and the metal portions of the 
frame, the invention provides the thermal barrier ele 
ment with a longitudinally extending groove or channel 
into which longitudinally spaced portions of metal por 
tions of the frame are plastically deformed. 

In a specific embodiment, the thermal barrier ele 
ment is provided with an elongated male connector 
portion having a pair of offset channels extending from 
its opposed lateral surfaces. The metal frame portions 
are each provided with an elongated U-shaped female 
portion to receive the portion of the thermal barrier el 
ement having the offset channels. Longitudinally 
spaced portions of at least one leg of the U-shaped fe 
male portion are plastically deformed into the offset 
channels to complete the connection. In the preferred 
embodiment, the plastically deformed portions of the 
metal frame have a greater width than the width of the 
channels so that the plastically deformed portions grip 
the sidewalls of the channels to prevent relative longi 
tudinal movement between the metal portions and the 
thermal barrier element. This aspect of the invention 
provides an extremely simple and highly effective con 
nection between the metal portions of the frame and 
the thermal barrier element. 
Heat transfer from and moisture condensation on the 

interior portions of the metal window frame and the 
metal window sash are minimized according to another 
aspect of the invention by providing a nonmetallic sash 
guide for guiding the metal sash in the track provided 
in the window frame. By making this portion of the win 
dow unit of a material having a relatively low coeffici 
ent of thermal conductivity, this aspect of the invention 
substantially eliminates what has heretofor been an al 
ternate or additional heat transfer path from the inter 
ior portions of the window frame to the exterior por 
tions of the window frame. Furthermore, this aspect of 
the invention effectively thermally isolates the metal 
sash from the metal frame to prevent heat transfer from 
the sash to the sash guide to the exterior portions of the 
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frame to still further minimize moisture condensation 
on the interior surfaces of the window sash. 
To minimize moisture condensation on the interior 

portions of the metal sash, the invention provides a 
storm window frame which is mounted on the interior 
portion of the sash for sliding movement therewith. Ac 
cording to this aspect of the invention, a conventional 
nonmetallic interior storm window frame, such as has 
been used in the past to cooperate with the window 
sash to define a dead air space to prevent heat transfer 
through the window sash glass, is provided with a non 
metallic flange or lip portion extending laterally out 
wardly therefrom to cover the exposed interior surfaces 
of the metal window sash. In this manner, this aspect of 
the invention does not provide a thermal barrier ele 
ment between internal portions of the sash and external 
portions of the sash, but instead provides a cover for 
the interior portions of the sash which prevents the 
warmer air inside the building from contacting the 
metal interior portions of the sash to preclude moisture 
condensation thereon. Since the flange or lip portion is 
of a material having a relatively low coefficient of heat 
conductivity, heat transfer from its inside surfaces is 
minimized to preclude moisture condensation thereon. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other aspects and advantages of the pres 
ent invention will become more readily apparent to 
those skilled in the art upon a full understanding of the 
preferred embodiments of the invention shown in the 
accompanying drawings, wherein: 
FIG. 1 is a perspective view of the window unit ac 

cording to this invention mounted within a window 
opening; 

FIG. 2 is an enlarged cross-sectional view taken along 
reference view line 2-2 in FIG. 1; 
FIG. 3 is an enlarged cross-sectional view taken along 

reference line 3-3 in FIG. 1; 
FIG. 4 is an enlarged fragmentary perspective view of 

a portion of the window frame shown in FIG. 1, show 
ing a typical connection between a metal portion of the 
frame and a thermal barrier element; and, 
FIG. 5 is a fragmentary cross-sectional view taken 

along reference view line 5-5 in FIG. 4. 
DESCRIPTION OF THE PREFERRED 

EMBODEMENTS 

Referring now to the drawings in greater detail, FIG. 
1 shows a window unit 10 mounted within a window 
opening in a wall 11 of a building. The window unit 10 
includes a window frame 12 having a top frame mem 
ber 13, a botton sill member 14, and side jams 15 and 
16 which are connected at their ends to the top frame 
member 13 and the bottom sill member 14. Slidably 
mounted within the window frame 12 are a top window 
sash 20 and a bottom window sash 21. Conventional 
counter-balance members 22 and 23 are provided to 
bias the bottom window sash upwardly. Unless other 
wise specified or required, all metal portions of the win 
dow unit 10 are extruded sections of a suitable alumi 
num and all nonmetal portions are extruded sections of 
a suitable low friction plastic material. The window unit 
10 is also provided with a plurality of weather stripping 
grooves 24, which are arranged at locations of relative 
movement between adjacent members. Each groove 24 
is adapted to receive a weather strip (not shown), 
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4. 
which may be pile or the like, to provide an air, dust 
and water tight seal at these locations. 
The structure of the side jam 15 is a mirror image of 

the side jam 16, and is shown in detail in FIG. 2. As 
seen in FIG. 2, the window unit 10 is mounted in the 
window opening in the wall 11 by an exterior wall 
member 25 and an interior molding strip 26 in a con 
ventional manner. The side jam 15 includes an interior 
metal jam member 29 having a track 30 for slidably re 
ceiving the lower sash 21, and an exterior metal jam 
member 31 having a track 32 for slidably receiving the 
upper sash 20. Interspaced between the interior jam 
member 29 and the exterior jam member 31 is a ther 
mal barrier element 35. The element 35 has a relatively 
low coefficient of thermal conductivity to minimize 
heat transfer from the interior member 29 to the exte 
rior member 31 when the air inside the building of 
which the wall 11 forms a part is at a higher tempera 
ture than the air outside of the building. In this manner, 
the interior member 29 may be maintained at a temper 
ature above the dew point of the air inside the building 
to preclude moisture condensation thereon. 

Prior to the present invention, it has been difficult to 
form a structurally adequate and properly aligned con 
nection between the jam members 29 and 31 and the 
thermal barrier element 35. According to the principles 
of the present invention, the thermal barrier element 
35 is provided with elongated projecting connector 
portions 36, each having at least one longitudinally ex 
tending open channel 38 formed therein. In the pre 
ferred embodiment, each projecting connector portion 
is provided with a pair of offset channels which open to 
opposed lateral surfaces thereof. The jam members 29 
and 31 are further provided with elongated U-shaped 
connector portions 39, which are arranged to receive 
the portions 36 of the element 35. In this manner, the 
invention provides a method of fastening metallic 
members to nonmetallic members, in which the mem 
bers are accurately aligned without the use of an auxili 
ary positioning fixture, although such a fixture could be 
used if desired. 
As best seen in FIGS. 4 & 5, each metallic U-shaped 

connector portion 39 is secured to its mating nonmetal 
lic connector portion 36 by plastically deforming longi 
tudinally spaced portions 41 of each leg of the U 
shaped connector protion 39. The spaced portions 41 
may be deformed simultaneously by a punch press or 
the like, or individually by passing the properly aligned 
portions 36 and 39 between spaced rollers having suit 
able projections for deforming the portions 41. As best 
seen in FIG. 5, the deformed portions 41 are slightly 
wider than the channel 38. In this manner, the portions 
41 grip the opposed walls of the channel 38 to prevent 
relative longitudinal movement between the portions 
36 and 39. 
As seen in FIG. 3, the top frame member 13 is pro 

vided with an interior metal frame member 46 and an 
exterior metal frame member 47 interspaced by a ther 
mal barrier element 48. In a similar manner, the bottom 
sill member 14 includes an interior metal sill member 
51 and an exterior sill member 52 interspaced by a 
thermal barrier element 53. These metal portions and 
the thermal barrier element of both the top frame 
member 13 and the bottom sill 14 are provided with co 
operating connector portions 36 and 39, and are se 
cured together in the same manner as the side jam 15 
described above. A nonmetallic bottom sill cover plate 
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54 is also provided to still further minimize heat trans 
fer from the interior sill member 51. 

Referring again to FIG. 2, the lower window sash 21 
includes and carries a sash guide member 58, and the 
member 58 is slidably received within the track 30. The 
upper window sash 20 is slidably received in the track 
32 in a similar manner. The lower sash 21 further in 
cludes a pair of vertical channel members 59 and a pair 
of horizontal channel members 60 joined together at 
their ends for receiving a window glass. The lower ends 
of the vertical channel members 59 may be pivotally 
secured to the sash guide members 58 to permit the 
channel members 59 and 60 of the lower sash 21 to be 
swung about a horizontal axis to permit washing of the 
exterior of the window glass from the inside of the 
building. In such an arrangement, the upper ends of the 
vertical members 59 are provided with an appropriate 
detent means acting between the upper ends of the 
members 59 and the sash guide members 58 to retain 
the window in the upright position shown in FIG. 1. 

In the past, the sash guide member 58 has been 
formed of a metallic material having a relatively high 
coefficient of heat conductivity, and has provided an 
alternate or supplementary heat flow path allowing 
heat transfer from the internally exposed surfaces of 
the interior jam member 29 and from the interior por 
tions of the sash members 59 and 60. To minimize the 
objectionable heat transfer, the present invention rec 
ognizes the existence of this sash guide member as an 
alternate or supplementary heat flow path, and forms 
the sash guide member 58 of a material having a rela 
tively low coefficient of heat conductivity. 
While the thermal barrier elements 35, 48 and 53, 

acting in cooperation with ther thermal barrier sash 
guide member 58, significantly reduce heat transfer 
from the interior window frame members 29, 46 and 51 
to substantially preclude moisture condensation 
thereon, the invention further provides a means for 
preventing moisture condensation on the interior me 
tallic portions of the sashes 20 and 21. The present in 
vention provides a means for preventing such conden 
sation on the interior portions of the sashes 20 and 21, 
which obviates the necessity for providing thermal bar 
rier elements interspaced between interior and exterior 
portions of the sash channel members. The present in 
vention further provides such a means which does not 
require substantial additional structural elements other 
than those conventionally used on inside storm win 
dows, 
According to this aspect of the invention an upper 

sash storm window unit 64 and a lower sash storm win 
dow unit 65 are provided as shown in FIGS. 2 and 3. 
The storm units 64 and 65 each include thermal barrier 
channel members 66, which are joined at their ends to 
form storm unit frames for receiving a storm unit glass. 
The channel sections 66 are further provided with a 
sealing element 67 to prevent the warmer air inside the 
building from contacting the internal surfaces of the 
channel members of the sashes 20 and 21. 
The storm window units 64 and 65 are removably se 

cured to the upper and lower sashes 20 and 21, respec 
tively. In the preferred embodiment, this is accom 
plished in a well known manner by providing each unit 
64 and 65 with storm window unit retaining clips (not 
shown). Each clip may be generally flat and pivotally 
arranged on a channel section 66. Rotation of the re 
taining clip about its pivotal axis advances and retracts 
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6 
a locking portion of the clip with respect to an aperture 
(not shown) in the adjacent portion of the sash 20 or 
21 to lock or release the storm unit. 
Each channel section 66 is formed with a laterally ex 

tending flange or lip portion 68. When the air tempera 
ture outside the building is lower than that inside the 
building and the storm units 64 and 65 are positioned 
as shown in FIGS. 2 and 3, this laterally projecting 
flange portion covers the lateral surfaces of the upper 
and lower sashes 20 and 21. In this manner, the flange 
portion 68 prevents circulating contact of the warmer 
air inside the building with the sashes to prevent mois 
ture condensation thereon. This aspect of the invention 
is to be distinguished from other types of condensation 
preventing means, since it does not maintain the sashes 
20 and 21 at a higher temperature to prevent condensa 
tion, but, in contradistinction, maintains the sashes 20 
and 21 at a lower temeperature but prevents moisture 
condensation by preventing circulating contact of the 
air inside the building with the exposed lateral surfaces 
of the sashes 20 and 21. If desired, the top horizontal 
storm unit channel section 66 of the lower storm unit 
65 may also be provided with a second flange (not 
shown) extending perpendicular to its flange portion 
68 to cover the top surface 69 of the lower window 
sash. Since the flange portion 68 is of a material having 
a relatively low coefficient of heat conductivity, heat 
transfer from its interior surfaces is minimized to pre 
clude moisture condensation thereon. 
Although a prefrred embodiment of the invention has 

been shown and described in detail, various modifica 
tions and rearrangements may be made without depart 
ing from the scope of the invention. For example, the 
invention could also be applied to large stationary win 
dow units or to horizontally sliding window units as well 
as the vertically sliding unit shown in the preferred em 
bodiment. 
What is claimed is: 
1. In combination, a metallic window sash slidably 

mounted in a track of a window frame, and a substan 
tially nonmetallic storm frame detachably mounted on 
said window sash and slidably carried therewith in said 
window frame, said nonmetallic storm frame including 
means covering substantially all interior lateral surfaces 
of said metallic window sash for preventing moisture 
condensation thereon. 

2. A combination as defined in claim 1 wherein said 
nonmetallic storm frame carries a glass for cooperating 
with a glass carried by said window sash to define a 
dead air space, and said means includes a flange por 
tion covering said interior lateral surfaces. 

3. A combination as defined in claim 1 wherein said 
nonmetallic storm frame includes a first portion carry 
ing a glass, and said means includes a second portion 
extending laterally outwardly from said first portion 
covering said interior lateral surfaces and a sealing 
means extending between said second portion and said 
interior lateral surfaces for preventing circulating 
contact of air with said interior lateral surfaces. 

4. A combination as defined in claim 1 wherein said 
metallic window sash includes an indented portion, said 
indented portion receiving a first portion of said storm 
frame, said first portion of said storm frame carrying a 
glass, and said first mentioned means including lip 
means extending laterally from said first portion and 
covering said interior lateral surfaces for preventing 
circulating contact of air with said interior lateral sur 
faces. 
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