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To all whom it may concern. 
Beit known that I, ANDREW THOMA,of Cam 

bridge, county of Middlesex, State of Massa 
chusetts, have invented an Improvement in 
Methods of Lining Conduits, Pipes, or the 
Like, of which the following description, in 
connection with the accompanying drawings, 
is a speciñcation, like letters on the drawings 
representing like parts. 
This invention relates to methods for pro 

viding conduits, pipes, or similar articles with 
linings. 
In lining conduits itis frequently necessary 

to make use of a lining material which is 
highly flexible and often tender and easy to 
rupture, and as manipulation of a highly 
iiexible insulating member Within ten, iîf 
teen, or twenty foot lengths of pipe of small 
diam eter is almost impracticable by ordinary 
methods, especially if coated thoroughly with 
a cementitious substance of suitable adhesive 
qualities, I have devised a support by means 
of which the introduction of the flexible ma 
terial can be accomplished with facility and 
which is Withdrawn after assemblage of the 
members of the conduit, the conduit as such 
forming the subject of a separate application, 
Serial No. 725,537, filed .Iuly 29, 1899. 

rl‘he various features of my invention will 
be fully illustrated and described hereinafter 
>and set forth in the claims. 

In the drawings, Figure l is a view in side 
elevation of a short length of conduit in the 
construction of which my invention has been` 
utilized, Fig. 2 being a view in transverse 
section of the same. Figs. 3 to 7, inclusive, 
illustrate the various aspects of the lining 
material in its preparation for, insertion with 
in, and application to the armor member. 
Fig. 3 is a view of a portion of lining mate 
rial in course of preparation for insertion, 
Fig. 3a being a View in end elevation of the 
same. Fig. 4 is a view in side elevation of 
an armor member, showing the lining after 
insertion, the members being broken away 
for the sake of clearness, and Fig. 4a being a 
sectional view on the line w œ, Fig. 4, looking 
from right to left. Fig. 5 is a View similar to 
Fig. 4 preparatory to introducing the blast 
for applying the lining, Fig. 5n being a cross 
sectional view on the line w’ œ', Fig. 5. l Fig. 

6 is a view similar to Figs. 4 and 5 after the 
lining has been applied and preparatory to 
withdrawal of the supporting-ply, Fig. 6a be 
ing a cross-sectional view on the line .r2 m2, 55 
Fig. 6, looking from right to left. Fig. 7 is 
a view, partly in longitudinal section and 
partly in elevation, illustrating the act of 
withdrawing the supporting-ply, Fig. 7“ be 
ing a cross-sectional View on the line x3 x3 6o 
looking from right to left.  

In accordance with my invention the fle-Xi 
ble material with which the conduit or simi 
lar article is to be lined is provided with a 
supporting-ply and thus supported is pre- 65 
sented for assemblage with the conduit, the 
supporting- ply being removed thereafter. 
While the supporting-ply may surround the 
lining material and act merely as a jacket to 
protect it _until safely within the conduit, I 7o 
prefer to apply the lining material to the sup 
porting-ply in the form of a coating, then in 
troduce the supporting-ply within, and with 
the lining material presented toward the in 
ner walls of the conduit, dilating the mate- 75 
rial against the walls and then removing the 
ply, leaving the lining in place. 
The supporting-ply may be composed of` 

paper, light cotton fabric, or other suitable 
material, and an economicalmethod of prep- 8o 
aration is to coat a web of the fabric of sev 
eral feet in Width and many yards in length . 
with the mixed ingredients of the iiexible in 
sulating material, thereafter cutting or tear 
ing the web up into the widths and lengths 85 
proper for individual supporting-plies, ac 
cording to the length and diameter of the 
armor member to be treated. The ply, with 
its coating of lining material, is then inserted 
in cylindrical form within the armor-tube, 9o, 
coated side out, and dilated by any suitable 
means-as, for example, a free blast of air--as 
disclosed and claimed in my application,Serial 
No. 697,833, filed November 30, 1898, intro 
duced Within the ply and acting progressively 95 
upon it through the pipe to force the coating 
of lining material into intimate contact with 
the inner walls of the armor-tube throughout. 
The introduction of Water,naphtha,or other 

suitable solvent, according to the nature of roo 
the lining material and supporting-ply, re 
spectively, will aid in freeing the ply from 
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the lining material, and the ply in any event 
is removed from the conduit, leaving the lin 
ing material in place. Preferably the ply 
will be slightly longer than the length of con 
duit to be treated,and the removal of the ply 
may be effected by the use of a rod passing 
through the conduit and to which is tied the 
projecting end of the ply, and the latter With 
drawn through the conduit, turning inside 
out, or by other suitable means. 

If the lining material hasa longitudinal lap 
joint, it will aid removal of the ply to strip a 
narrow portion of the supporting fabric from 
the edge of the lining material before introduc 
tion of the latter into the conduit, and no por 
tion of the supporting-ply will then be caught 
between the lapping edges of the lining. 
The application of the lining material to 

t the walls of the conduit will preferably be ac 
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complished in the presence of heat suiiicient 
to soften the cementitious substance ein 
ployed to eifect the adhesive union of the lin 
ing to the armor, whether said cementitious 
substance be included in the composition of 
the lining material or preferably applied 
thereto before its introduction within the 
armor or applied to the inner walls of the 
latter or to both lining and walls. 

In the drawings the armor member is des 
ignated by the reference-letter A, the insu 
lating member by the reference-letter B, and 
the cementitious substance by the reference 
letter C. 

In the construction of the lining material 
selected as a convenient form for illustration 
in Fig. 3, B designates the strip of highly 
flexible lining material after it has been sep 
arated into strip form from the sheet, as al 
ready described, with a supporting-ply D of 
suitable material, as a textile fabric, still 
covering a portion of its inner face, a narrow 
portion of said fabric having been removed 
by tearing along the line d, leaving the un 
covered selvage-like portion b. 
O designates the layer of cementitious sub 

stance preferably grooved, as at c, to facili 
tate bending about a longitudinal axis. 
To prepare the lining material for inserting 

within the armor member, a slight quantity 
of suitable cement is preferably applied along 
the uncovered portion b. The opposite edge 
of the lining-strip is doubled over along its 
entire length, and the uncovered portion b is 
then doubled over also upon and into contact 
with the former, the initial stage of the dou 
bling being shown at the right-hand end of 
Fig. 3 to illustrate the relative position of the 
edges, which will also be seen in Fig. 3a. 
A suitable rod may be inserted within the. 

blank of lining material, and. by a suitable 
binding or other connection, as that illus 
trated at c', provision will be made for intro 
ducing the blank of lining material into the 
armor member, in the instance illustrated by 
thrusting upon the rod E. I do not limit my 
self to the use of such a rod, since other suit 
able means for introducing the blank of lin 

ing material within the conduit may be util 
ized, as found desirable. 
The blank of lining material having been 

introduced within the armor member, the rod 
E may then be withdrawn and the lining ma 
terial applied to the inner walls of the armor 
members-as, for example, by the use of a 
blast of air through a nozzle or other suitable 
device H, in connection with a source of duid 
pressure, preferably air under pressure. A 
convenient form of nozzle will be found to 
take the form illustrated, wherein the nose is 
slightly tapering to facilitate its insertion 
within the lining-blank, while a shoulder 71, 
will serve to hold the ends of the lining ma 
terial C in place by crowding it against the 
armor member. To facilitate the introduc 
tion of the nozzle, the portion ofthe lining 
projecting beyond the end of the armor mem 
ber after its introduction therewithin may be 
split, as indicated at d3, Fig. G. If found de 
sirable, a suitable mandrel-like de?lecting 
member F may be introduced within the lin 
ing member and in the path of the blast to 
insure proper presentation of the latter to the 
inner walls of the lining material, and, if de 
sired, this defiecting member may have its 
forward end chamfered to a suitable degree, 
as indicated at f. After the lining has been 
applied to the inner walls of the armor mem 
ber, when it will take somewhat the appear 
ance illustrated in Fig. 6, the supporting-ply 
may be removed, and to facilitate such re 
moval I prefer to apply a suitable solvent to 
free the fabric or othel` supporting-ply from 
the lining material proper, and while this 
solvent may be applied in greater quantity 
throughout the interior of the conduit I have 
found that with the materials described in my 
specification and the use of a fabric it will be 
sufficient to apply a small quantity of naphtha 
or the like to the projecting ends of the blank 
of lining material. The projecting portion of 
lining material proper may then be stripped 
away from the fabric, leaving the latter pro 
jecting, as indicated at d' at the right-hand 
end of Fig. 6. This fabric may then be eas 
ily withdrawnwas, for example, by tying it, 
as at lt", to the end of the member K, intro~ 
duced within the conduit, and then pulling 
out the member K, as shown in Fig. ’7, dou 
bling the fabric upon itself, and the fabric 
will be found to part readily from the lining 
material, leaving the latter in place, support 
ed by the cementitious substance C between 
it and the inner walls of the armor member. 

In the conduit constructed according to my 
invention and illustrated it will be noted that 
the' perfect nature of the union between the 
members provides for the support of the in 
sulating member wholly from the inner walls 
of the armor member, so that the thickness 
of the insulating member is not such as either 
to reduce the effective diameter of the con 
duit or to interfere with its flexibility. In 
deed, the completed conduit may be bent 
cold with perfect impunity, affording a dis 
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tinct advance over conduits as constructed in 
accordance with the present state of the art. 
Having described my invention thus fully, 

I wish it understood that 'I do not limit my 
self to the exact details of construction or to 
the materials illustrated and described, nor 
in general otherwise than as set forth in the 
claims. 
Having described my invention, what I 

claim as new, and desire to secure by Letters 
Patent, is- > 

l. The novel step in methods of applying 
lining material to conduit, which consists in 
providing said material with a supporting 
ply, presenting said material, thus supported, 
for assemblage with said conduit, and there 
after removing said supporting-ply. 

2. The novel step in methods of applying 
highly-flexible lining material to conduits, 
which consists in introducing said lining ma 
terial upon a supporting-ply within said con 
duit, dilating said ply to apply ~said lining 
material to the inner walls of said conduit, 
and removing said supporting-ply. 

3. The novel method of lining armored in 
sulating-conduits which consists in coating a 
supporting-ply with insulating material, in 
troducing said supporting-ply within, and 
with said material presented toward the in 
ner walls of, said armor, dilating said mate 
rial against said walls, and removing said` 
supporting-ply.  

4. The novel method of lining conduit, 
which consists in introducing'lining material 
within said conduit upon a supporting-ply, 
dilatin g said ply by a free blast acting pro 
gressively upon said ply to apply said lining 

material to the inner walls of said conduit, 
and thereafter removing said ply. 

5. The novel method of lining armored in 
sulating-conduit which consists in applying 
lining material to the inner walls of said con 
duit in the form of a coating upon a support 
ing-ply, applying thereafter a solvent to free 
said ply, and removing the latter, leaving 
said lining in place. 

6. The novel method of lining armored in 
sulating-conduits which consists in coating a 
fabric with a flexible insulating compound ; 
providing said material with a cementitious 
substance; applying said material, thus sup 
ported, to the inner walls of said armor; ap 
plying a suitable solvent to free said fabric; 
and removing the latter; leaving said lining 
material in adhesive union withl said walls 
and free to iiex with said armor, when bent, 
without impairment of said union or of the 
insulating properties of said lining. 

'7. The novel step in methods of applying 
lining material to conduits, which consists in 
providing said material with a supporting 
ply, presenting said material, thus supported, 
for assemblage with said conduit, applying 
said material, attaching said ply -to a strip 
ping member, and by means of ' the latter 
withdrawing said ply, doubling it upon itself 
and stripping it from said material. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

ANDREW THOMA. 
Witnesses: 

ALEXANDER C. PROUDEIT, 
FREDERICK L. EMERY. 
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