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This invention relates to conduit and, more particularly, 
to conduit for connecting hot or ‘cold ?uids such as steam 
or refrigerant mixtures, such conduit comprising an in 
sulated inner pipe about which is disposed an outer conduit 
casing, and means for uniformly spacing the insulated 
inner pipe from the outer casing. 

Heretofore, conduit of the type described has been con 
structed such that the inner pipe was spaced from the 
outer casing by spacer members which were rigidly secured 
to the inner pipe. The construction resulted in undesira 
ble heat exchange between the inner pipe and the outer 
casing. Further, as a result of rigidly securing the spacer 
members or supports to the inner pipe, as the inner pipe 
expanded and contracted there was wearing movement 
between the supports and the inner wall of the outer cas 
ing, eventual-1y resulting in the effecting of an opening or 
break Wall of the outer casing. While the use of rollers 
to overcome the wear problem between the inner pipe and 
the outer casing has been proposed, such construction is 
not altogether successful from the standpoint of cost and 
maintenance. 

Previous supports or spacer members between the in 
ner pipe and the outer casing provided only one or two 
points of contact between the spacer member and outer 
casing, resulting in undesirably high shear loadings be 
yond acceptable design values and occasionally causing 
the support to punch through the wall of the outer casing. 
In addition, previous supports often unduly restricted the 
proper air ?ow and drainage in the space between the 
inner pipe and outer casing. 
An object of the present invention is to provide a con 

duit wherein the de?ciencies and disadvantages of prior 
constructions are obviated. 
Another object of the present invention is to provide a 

conduit comprising an inner pipe and an outer casing uni 
formly spaced therefrom by novel support and spacer 
means which permit the inner pipe to be insulated sub 
stantially continuously along its entire length. 

Still another object of the present invention is to pro 
vide a conduit comprising an inner pipe and a protective 
casing thereabout with spacing means between the inner 
pipe and the outer casing constructed and arranged to 
obviate wearing movement between the spacing means 
and the outer casing. 

Yet another object of this invention is to provide a 
prefabricated conduit comprising an insulated inner pipe 
disposed within an outer casing and provided with annular 
support members, of corrugated or nodal sheet metal, 
disposed between the inner pipe and outer casing to uni 
formly space the inner pipe from the outer casing and to 
permit substantially unrestricted air movement and drain 
age in the annular space between the inner pipe and the 
outer casing. 

These and other objects of the present invention will 
become more apparent hereinafter. , 

Broadly stated, this invention relates to a conduit com 
prising an elongated inner pipe for carrying a ?uid, sub 
stantially continuous annular insulation surrounding said 
inner pipe, a‘ plurality of sheet metal lagging pieces on 
the insulation and having substantially no movement rela 
tive thereto, an elongated outer casing disposed about and 
surrounding the inner pipe, and spacer means for spacing 
the inner pipe from the outer casing comprising a sup 
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port ring formed from nodalor ‘corrugated sheet metal, 
the support ring being disposed between the lagging piece 
and the outer casing, the lagging pieces being slidable 
within and relative to the nodal support ring in response 
to expansion and contraction of the inner pipe, the insula 
tion electrically and thermally isolating the inner pipe 
from the outer casing. 
The invention will be better understood from the fol 

lowing description of a presently preferred embodiment 
of the invention, which is illustrated in the ‘accompanying 
drawings wherein like parts are identi?ed by like refer 
ence numerals in each of the views and wherein: 
FIG. 1 is a fragmentary sectional view illustrating a 

conduit embodying the present invention; 
FIG. 2 is a perspective view on an enlarged scale illus 

trating the spacing means of the present invention; 
FIG. 3 is an enlarged cross-sectional view taken along 

the line 3—~‘3 of FIG. 1; and 
FIG. 4 is an enlarged sectional view illustrating a por 

tion of a conduit embodying the present invention. 
Referring to FIG. 1, there is illustrated a preferred em 

bodiment of the present invention. The conduit, gen 
erally indicated at It}, is adapted to be positioned in a 
trench in the ground and comprises an outer conduit, or 
casing, 11 and an inner conduit, or pipe, 12 disposed sub 
stantially coaxially therein. Provided about the inner 
pipe 12 is suitable insulation 14, which may be formed 
from annular mats of ?ber glass, asbestos, ‘calcium silicate 
or the like. At'?xed about the insulation 14 as spaced 
locations are liners or lagging pieces 16. 

Disposed between the lagging pieces 16 and the inner 
wall of the outer casing 11 are spacer means 18 for sub 
stantially uniformly spacing the inner pipe ‘from the 
outer casing, 
As is more clearly seen in FIGS. 2 and 3, each lagging 

piece 16 comprises a generally circular piece of sheet 
metal which is drawn up and tightly clamped to the insula 
tion. Beneath the lagging pieces, the insulation may be 
formed from semicylindrical members 14a and 14b. The 
overlapping ends of the lagging piece may then be suitably 
connected, as, for example, by spot welding. 
The spacing means 18 are formed from an annulus of 

sheet metal that has been preformed with nodes, of cor 
rugations 19. The annular arrangement provides that 
the outermost ridges of corrugations 19' are adapted to 
engage the outer casing 11 while the innermost ridges 
engage lagging piece 16 at circumferentially spaced lines. 
It is apparent ‘from FIG. 2 that in the preferred embodi 
ment of the invention the corrugations extend longitudi 
nally parallel to the axis of the inner pipe and outer 
casing. However, it is within the scope of the present 
invention and will be apparent to one skilled in the art 
that the corrugations may be formed helically and thus 
extend at an angle to the longitudinal axis of the inner 
pipe. 

Secured to the lagging piece 16 on opposite sides of the 
annular spacer ring 18 and spaced axially from the edges 
of ring 18 are a pair of arrestors or stop members 21. 
These stop members assure that in operation each lag 
ging piece 16 will always be located within its associated 
support ring 18. 
The conduit illustrated in FIG. I normally will be 

constructed or prefabricated in sections in a factory or 
shop. When installed in the ?eld it is intended that the 
usual anchors and expansion joints will be provided. 
Adjacent sections will be joined together, as in the past, 
with circumferential Welds of the inner pipe 12 and outer 
casing 11. The inner pipe 112 normally is not assembled 
complete with insulation, so as to permit access in the 
?eld for effecting the circumferential butt weld 12a be 
tween adjacent pipe sections. Then, the semicylindrical 
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insulation sections 14a and 1411, cut to the precise axial 
length to give complete insulation of pipe 12, are ap 
plied. The sheet metal lagging piece 16 may be applied 
around insulation sections 14a and 14b, thereby holding 
those sections assembled. Then the sheet metal spacer it; 
is assembled on lagging piece 16 and the entire assembly 
is slid into a casing section 11. 

:In use, upon the ?rst passage of ?uid through the inner 
pipe, the inner pipe will expand or contract. The lagging 
pieces 16, which are clamped onto ‘and thereby ?xed rela 
tive to the insulation, will also move. When either stop 
member 20 or 21 abuts the end of annular spacer ring 
18, the ring will be moved within the outer casing 11 to 
its ?nal position. In subsequent operation each lagging 
piece 16 will slide relative to and Within its associated 
ring 18. Thus, it is apparent that after the ?rst heat-up 
of the system there is no wearing movement between 
spacer ring 18 and the outer casing 11. Since the inner 
pipe is spaced from spacer ring 18, there is no sliding wear 
on the inner pipe. As a consequence, the operating life 
of both the inner pipe and of the outer casing is increased. 
By virtue of the corrugations 19 de?ning the annular 

spacer ring 18, the inner pipe 12 is substantially uni 
formly spaced from the inner wall of the outer casing. 

It is apparent from FIGS. 3 and 4 that there are a rela 
tively large plurality of contact points (axial lines) be 
tween the lagging piece 16 and the spacer ring 18, and be 
tween the ring 18 and the outer casing 11, as provided by 
the corrugations 19 of the ring ‘1-8. In a presently pre 
ferred embodiment of my invention, there are at least 
three lines of contact between the lagging piece ‘16 and 
spacer ring 118 and between the spacer ring 18 and the 
outer casing 11. The existence of a large number of points 
of contact eifects a distribution of the spear loading on 
the casing 11, thereby reducing possibility of punching a 
hole in the casing 11, as when previous spacers provided 
only one or two points ‘of contact which developed very 
high shear loadings. Thus, the possibility ‘of the spacing 
means punching through the wall ‘of the outer casing 11, 
which has occurred in previous designs, is virtually ob 
viated for the individual ring corrugations are yieldable 
and all de?ection takes place within the ring 18. Further, 
by virtue of the construction'of support ring 18, maximum 
utilization is made of the annular space between the in 
sulation 14 surrounding the inner pipe 12 and the inner 
wall of outer casing 11 to provide increased space for air 
movement (and for drainage, inasmuch as approximately 
95 percent of the annular space is unrestricted. The pas 
sages de?ned between the corrugations 19 and the lagging 
pieces 16 and between the corrugations 19 and the sup 
port ring 18 are uniformly de?ned about the annular 
space such that ‘air ?ow and drainage are substantially 
unrestricted in any radial position of the conduit. Thus 
in ?eld installation, the straight sections of conduit may 
be installed in any radial position. 

It will be apparent that changes can be made in the con 
struction and arrangement of the parts while accomplish 
ing the objects and falling within the scope of the inven 
tion. The inner pipe may be made from black pipe, gal 
vanized pipe, or wrought iron pipe, depending upon the 
use and ?uid (liquid or gas) to be conducted within the 
inner pipe. In one presently preferred form of the in 
vention, the outer casing is spiral welded steel made of ‘8, 
10 or 14 gauge black steel. Other suitable material will 
be apparent to those having ordinary skill in the art. 
The insulation may be formed from a tube or cylinders 

of insulating material slipped over the inner pipe, irom 
contiguous annular segments, or ‘from half-cylinders suit 
ably interconnected. The latter arrangement is preferred 
where adjacent conduits have to be welded together in 
the ?eld. After welding, half-cylinders of insulation may 
be installed about the joint. Then the lagging piece is 
affixed about the split insulation and the overlapping ends 
thereof are secured together. In each usage, the inner 
pipe is thermally andrelectrically isolated from the outer 
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casing substantially along its length. The spacers are con 
structed to allow drainage and free flow of air within the 
annular space between the inner pipe and outer casing 
and will permit the expansion and contraction of the inner 
pipe without damage to the insulation. 

While there has been shown and described a particular 
embodiment of this invention, it will be obvious to those 
skilled in the {art that various changes and modi?cations 
may be made therein without departing from the inven 
tion and, therefore, it is intended in the appended claims 
to cover all such changes and modi?cations as fall within 
the true spirit and scope of the invention. 
What I claim as new, and desire to secure by Letters 

Patent of the United States is: 
1. Improved spacer means for conduits of the type hav 

ing an inner pipe for carrying a fluid ‘and an outer casing 
through which said inner pipe extends in spaced relation 
with the outer casing; said spacer means including a ring 
like axially elongated sheet metal lagging piece operative 
ly secured to the inner pipe so as to move axially with 
the inner pipe in response to expansion or contraction of 
the inner pipe, and a sheet metal nodal-type spacer ring 
slidably ‘arranged on said lagging piece and adapted to 
engage the inner surface of an outer casing to space the 
inner pipe from the outer casing, whereby the inner pipe 
and the lagging piece operatively secured thereto are slid 
able within the spacer ring when the inner pipe extends or 
contracts. 

2. Improved spacer means as in claim 1 wherein the 
axial length of the ring-like lagging piece is greater than 
the 'axial length of the spacer ring, to atford relative slid 
ing movement of the lagging piece within the spacer ring. 

3. Improved spacer means as in claim 2. including a 
stop element on the lagging piece adjacent an end thereof 
positioned to engage and move the spacer ring with the 
lagging piece, in the event the expansion or contraction of 
the inner pipe would tend to move the end of the lagging 
piece wholly or partly through the spacer ring. 

4. A conduit comprising ‘an elongated inner pipe for 
carrying a ?uid, substantially continuous annular insula 
tion surrounding said inner pipe, an elongated outer casing 
disposed about and surrounding said inner pipe and its 
insulation, and a plurality of axially spaced spacer means 
for spacing the inner pipe from the outer casing, each 
spacer means comprising a sheet metal annular lagging 
piece secured‘ to the insulation, a nodal-type annular 
spacer ring of sheet metal of lesser width than the width 
of a lagging piece disposed between the lagging piece and 
the outer casing to providea plurality of axially extending 
lines ‘of support, said lagging pieces being slidable within 
and relative to said spacer rings in response to expansion 
and contraction of the inner pipe, said insulation elec 
trically and thermally isolating said inner pipe from the 
outer casing, and stop members secured to each lagging 
piece on opposite sides of said nodal-type spacer ring to 
assure that the spacing between adjacent spacer rings will 
be maintained 'in use. 

5. In combination with a conduit casing and an insu 
lated inner pipe in and disposed longitudinally thereof, 
lagging pieces a?ixed to said insulated inner pipe at spaced 
locations and movable therewith in response to expansion 
and contraction of the inner pipe, and corrugated support 
members disposed between the lagging pieces and the 
outer casing to provide a plurality of lines of support for 
spacing the inner pipe from the outer casing, said lagging 
pieces being slidable within and with respect to said sup 
port members in response to expansion and contraction 
of the inner pipe, and including stop members on each 
lagging piece disposed ‘on opposite sides of an associated 
support member. 
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