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57 ABSTRACT 
An expansion joint for duct work is disclosed, which 
comprises a pair of frames, spacer means extending 
outwardly from said frames, and a boot. The boot has 
five layers: an inner asbestos/aluminum/silica material, 
a fibrous insulation batt, a middle asbestos/aluminum 
material, a vapor barrier, and an outer asbestos/fluoro 
elastomer material. 

7 Claims, 3 Drawing Figures 
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HIGH TEMPERATURE EXPANSON JOINT 

BACKGROUND OF THE INVENTION 

The invention herein relates to expansion joints for 
joining the ends of two adjacent ducts in order to com 
pensate for expansion, contraction and other relative 
movement of the duct ends. In particular it relates to 
expansion joints for use with duct work carrying gases 
at a temperature of 400 F. to 800' F. (204' C. to 427 
C.). 
BRIEF DESCRIPTION OF THE INVENTION 
The invention herein comprises an expansion joint for 

use in flexibly joining two adjacent ducts through 
which flows gas at a temperature of 400 F. to 800' F. 
(204. C. to 427 C). The expansion joint comprises (a) 
a pair of spaced apart frames adapted to be connected to 
the opposed faces of the ducts and having central open 
ings therethrough corresponding in size and shape to 
the internal cross-sectional size and shape of the ducts; 
(b) spacer means extending outwardly from the frames 
to support the ends of a flexible boot at a distance 
spaced apart from the duct and the hot gases which 
flow therethrough; and (c) a flexible boot spanning the 
space between the pair of frames and affixed to the 
spacer means. The boot comprises a laminated sheet 
which comprises, in order from the hot face, (1) an 
asbestos fabric coated with aluminum and silica, (2) a 
fibrous insulating batt, (3) an asbestos fabric coated with 
aluminum, (4) a polymer film, and (5) an asbestos sheet 
coated with fluorocarbon elastomer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view partially cut away show 
ing the general configuration of the expansion joint of 
the present invention. 
FIG. 2 is a longitudinal cross-sectional view of one 

side of the expansion joint of this invention. 
FIG. 3 is a fragmentary expanded cross-sectional 

view of the boot of the expansion joint of the present 
invention. 

DETAILED DESCRIPTION AND PREFERRED 
EMBODMENTS 

The expansion joint of the present invention will be 
best understood by reference to the attached drawings. 
One of a pair of spaced apart ducts is shown in phantom 
in FIG. 1 and designated 2. This duct has a terminal 
portion 4 to which is attached the expansion joint of the 
present invention. In the illustrations of FIGS. 1 and 2 
this terminal portion 4 is shown as a flat rectangular 
section to which the expansion joint is secured by means 
of angle irons 6. However, it is also common to have 
ducts terminate in upstanding flanges which function in 
the same manner as the angle irons 6. For the purposes 
of description of the present invention it is not material 
which mode of securing the expansion joint to the duct 
is used and the expansion joint may have a securing 
means compatible with a flat terminal portion 4 as 
shown or a terminal portion 4 containing upstanding 
flanges. For brevity in the present description either 
form of terminal portion 4 to which the expansion joint 
is to be attached will be referred to as the "face' of duct 
2. 
The expansion joint comprises a pair of spaced apart 

and essentially parallel frames 8 and 10 through which 
there is a central opening 42 which corresponds in size 
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2 
and shape to the interior dimensions of the ducts. These 
frames 8 and 10 are attached to the face of the terminal 
portion 4 of the duct 2 or the terminal portion 4 of the 
opposite duct respectively as shown in FIG. 2. In the 
embodiment shown the frames are bolted to the angle 
irons which in turn are secured (by bolting or welding 
not shown) to the duct. If the angle irons 6 and 6 were 
replaced by upstanding flanges at the ends of terminal 
portions 4 and 4 the frames 8 and 10 could be bolted 
directly to the flanges in a manner analogous to that 
shown. 
The frames are conventionally of steel or other simi 

lar metal construction material. Where particularly 
corrosive gases are to be encountered various forms of 
stainless steel or other specialty steels or alloys may be 
used. 

Extending outwardly from the frames are spacer 
means 12 and 14 respectively. In the embodiment 
shown the spacer means are integral with the extended 
portions of the frames and form the outer terminal por 
tions of the frames. Howver, the spacer means can be 
separate in (for instance) an embodiment wherein the 
frames terminate just outwardly of the bolts 16 and the 
spacer means are attached to the outer extremities of the 
flanges as by butt welding or lap welding. For simplic 
ity and economy the embodiment in which the extended 
outward portions of the frames comprise the spacer 
means as shown is preferred. 
The spacer means terminate in flanges 18 and 20 to 

which the boot of the expansion joint is attached. The 
length of the spacer portion may be any length desired 
for dissipation of heat and for spacing the boot out of 
the flow path of the hot gas. Typically, however, the 
combined length of the spacer portion and the frame 
will be on the order of from about 5 inches to about 8 
inches (12.7 to 20.3 cm) measured outwardly from the 
parameter of opening 42. 
Mounted on the flanges 18 and 20 is boot 22. It is 

desirable to have boot 22 spaced apart from flanges 18 
and 20 by thermal insulation strips 24. Typically these 
may be strips of asbestos tape which are punched with 
suitable holes to accommodate bolts 26. The use of 
thermal insulation strips 24 minimizes the amount of 
heat transferred from the metal flanges 18 and 20 to the 
ends of boot 22 and thus substantially extends the ser 
vice life of the boot. 

Boot 22 is secured to flanges 18 and 20 by bolts 26 and 
channel irons 28. 
Boot 22 is made up of five component layers. The 

inner layer 30 comprises an asbestos cloth saturated and 
coated with colloidal aluminum pigment and colloidal 
silica. The asbestos cloth will normally be AAA grade 
and preferably will be wire reinforced. The thickness 
will be on the order of 1/16 inch to 3/32 inch (1/6 to 2.4 
mm). 
The second layer 32 is the insulating layer and com 

prises a fibrous insulating batt on the order of inch to 
1 inches (19 to 38 mm) thick, and preferably about 1 
inch (25 mm) thick. This fibrous batt may be made of 
glass fiber, rock wool fiber, slag fiber or the like insulat 
ing fibers. 
The middle layer 34 comprises an asbestos cloth 

coated and impregnated with a colloidal aluminum 
pigment. This layer will be similar to the inner layer 30 
except that it contains no silica in the coating and pref 
erably is not wire reinforced. The grade of asbestos and 
the thickness of the layer will be the same as for layer 
30. 
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The fourth layer 36 is a thin polymer film which 
serves as a vapor barrier. The polymer selected must be 
one which can withstand elevated temperatures. Prefer 
ably this film will be polytetrafluoroethylene. The poly 
meric vapor barrier will be on the order of 7 mils to 15 
mils (0.2 to 0.4 mm) thick. 
The fifth and outermost layer 38 is a light grade of 

asbestos cloth coated and impregnated with a fluoro 
elastomer such as the elastomer commercially available 
under the trade name “Viton,’ This outermost layer 38 
will be on the order of 1/32 inch to 3/32 inch (0.8 to 2.4 
mm) thick. 
The entire assemblage of layers may be held together 

by lapping the three outermost layers 34, 36 and 38 
around the outside of the two innermost layers 30 and 
32 so that the ends of the three outermost layers extend 
inwardly on the inside of the boot for a short distance, 
typically approximately 1 inch to 1 inches (25 to 38 
mm) and form in cross-section a C-shape. Staples are 
then driven through the edges including the overlap 
ping portions to secure the boot into a unitary assem 
blage. Alternatively stitching or high temperature resis 
tant adhesives may be used. 
An expansion joint of this type may readily be de 

signed to span flange-to-flange distances between adja 
cent ducts of between 6 inches and 24 inches (15 to 60 
cm). They will absorb compression ranging from about 
2 inches to 8 inches (5 to 20 cm). Extensions on the 
order of approximately inch (12 mm) and lateral off 
sets of about 1 inch to 4 inches (2.5 to 10 cm). Operating 
temperature ranges of the internal gases may be in the 
range of from about 400' F. to 800' F. (205 C. to 427 
C.). 

In many cases it is desirable to include a baffle 40 in 
the expansion joint to deflect corrosive particles and 
direct gas flow away from boot 22. Such baffles are 
conventional and need not be further described here. 
What is claimed is: 
1. An expansion joint for use in flexibly joining two 

adjacent spaced apart ducts through which flows gas at 
a temperature of 400' F. to 800 F., said joint compris 
1ng: 
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4. 
(a) a pair of spaced apart frames adapted to be con 

nected to the opposed faces of said ducts, with each 
frame having a central opening therethrough cor 
responding in size and shape to the internal config 
uration of the ducts; 

(b) spacer means extending outwardly from each of 
said frames to support the ends of a flexible boot at 
a distance spaced apart from the duct and the hot 
gases which flow therethrough; and 

(c) a flexible boot affixed at each end to said spacer 
means and spanning the space between said pair of 
frames, said boot comprising: 
(i) an innermost layer comprising an asbestos fabric 

coated with aluminum and silica; 
(ii) next outwardly from said innermost layer and 

adjacent thereto, a fibrous insulating batt; 
(iii) next outwardly from said fibrous batt and adja 

cent thereto, a middle layer comprising an asbes 
tos fabric coated with aluminum; 

(iv) next outwardly from said middle layer and 
adjacent thereto, a vapor barrier comprising a 
heat resistant polymeric film; and 

(v) adjacent to said vapor barrier an outermost 
layer comprising an asbestos fabric coated with a 
fluorocarbon elastomer. 

2. An expansion joint as in claim 1 wherein each of 
said spacer means and said frame forms a unitary struc 
ture with said spacer means comprising the outward 
portion of said unitary structure and said frame com 
prising the inward portion of said unitary structure. 

3. An expansion joint as in claim 1 wherein said fi 
brous insulation batt comprises glass fibers. 

4. An expansionjoint as in claim 1 wherein said vapor 
barrier comprises a polytetrafluoroethylene film. 

5. An expansion joint as in claim 1 wherein said inner 
most layer further comprises wire reinforcement in the 
asbestos fabric. 

6. An expansion joint as in claim 1 further comprising 
thermal insulation disposed between the surface of said 
spacer means and said boot. 

7. An expansion joint as in claim 6 wherein said ther 
mal insulation comprises at least one strip of asbestos 
fabric. 
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