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UNITED STATES PATENT OFFICE. 
Jos::PH. T. RICE, OF KINGSTON, NEW YORK. 

SigEE FORRI FOR AN IVLETEgoi GEF APPLYIN3 CERIENT LININGS TO RISE LINES, 
TUNNELS, ETC. 

Application filed september 23, 1934. Serial No. 739,405. 

To all ution, it may concern: 
Be it known that I, JosEPH. T. RICE, a 

itizen of the United States, and resident of 
gston, in the county of Ulster and State 
New York. have invented certain new 

- ful Emprovements in Steel Forms for 
ethods of Applying Cement Linings 

ice fines, Tunnels, Etc. of which the following is a specification. 
10 iy invention relates to steel forms and 

the nethod of applying them, to line with 
cenent steel pipes and other curved Sur 
faces. 

in reparing forms for linings for riveted 
li; steel pipe lines and other curved surfaces, 

the present practice is to use fol'ms, which 
require complicated bracing to support the 

5 o f 

arch fornis while the cement lining is hard 
ening. As it is important to have the forms 

2 . adapt themselves to the inner contour of 

feel (it t to put in such forms and brac 
die to the fact that Such linings inust 
it in after the pipe lines are laid, which 

a very restricted place in which to 

3. 

investion, provide steel forms 
leadily installed and removable, 

ye re-use and being sectional in 
character. can be made of any length that 

articular job shows is desirable. 
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Another object of any invention is to obvi 
ate the use of arch bracings to support the 
forms while the concrete is being set. 
Another object of my invention is to pro 
ide ineans to automatically secure a pre 

space between the interior sur 
pipe line and the oute most Sur 

8, and capable of continuous and 

face of the forms, in which space grout may 
be poured to form the cement lining of the 
Ole. 
Another object of my invention is to so 

construct and arrange said forms that they 
may be readily assembled and disassembled 
by manial labor in the restricted interiors 
of pipe lines with a minimum expenditure 
of labor and materials. 

in the drawings, Fig. 1 is a cross-section 
of the pipe line and forms of the lower seg 
ment of the cement lining. 

Fig. 2 is a cross-section along the line 
A-A Fig. 1. 

Fig. 3 is a cross-section along the line 
B-B Fig. 2. 

Fig. 4 is a cross-section of the pipe line 
and arch forms. 

Fig. 5 is a cross-section along the line 
C-C, Fig. 4. 

Fig. 6 is a cross-section detail along the 
line D-D Fig. 4 of the means for locking 
the arch plates and arch rib. 

Fig. 7 shows a detail of the spacing pills 
and is a cross-section along the line D-D 
Fig. 4. 

in the drawings, the riveted steel pipeline 
1, is to be lined with cement lining 2. While 
the drawings show a steel pipe line 1, it is 
obvious that my invention may be employed 
in lining with cement, the inside of a curved 
tunnel or other continuous, curved surfaces. 
As shown in Fig. 1, the lower segment 

of the cement lining 2 is formed with the 
use of a bottom invert plate 3 and two side 
invert plates 4, which are laid longitudinally 
of the pipe line 1, having been bent to fit 
the transverse invert bulkheads 6, which 
bulkheads are bent to fit the lower segment 
of the inside Suiface of the steel pipe line i, 
said lower cement segment terminating at 5. 
The bottom invert plates 3, as shown in 

Fig. 3, has attached thereto straps T. and 
angle bars or -'s 8, the straps being inar 
rower than the lowermost legs of the is, 
thereby forming grooves 9. The side invert 
plates 4 have attached thereto at one edge 
the tongue 10 and at the other end the 11. 
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The grooves 9, and the tongues 10, are so 
constructed that the tongues 10, will readily 
fit into the grooves 9, to hold together the 
bottom invert plates and two side invert plates. 

In practice I have found that the weight 
of the bottom and side invert plates 3 and 4 
is sufficiently great so that but slight bracing 
is needed while the grout or mortar is 
poured. A simple form of such bracing is 
employed such as shown in dotted lines at 
20 Fig. 1, or another form is that of an in 
verted it as indicated by 209. This latter 
for in is preferable in practice, in permitting 
the passage of workmen in the tunnel. 
The upper segment of cement lining 2 is 

aid with the use of steel arch plates 12, one 
of which is shown in Fig. 4 said arch plates 
being set up transversely of the pipeline 1. s 

These steel plates 12, have open holes 13, 
pinched in the same, in which are inserted 
spacing pins 14, which fasten to the plate 12, 
by the tuits it". These spacing pins pro 
ject from the outside circumference of the 
arch plate 12 the intended thickness of the 
grout to be poured between the inner cir 
cumference of the pipe line 1 and the out 
side circumference of the arch plates 12. 
This is shown in detail in Fig. 7. 

Said arch plates 12 are bent so that the 
spacing pins 14 will contact with the inner 
circumference of the pipe line 1, regardless 
of whether or not the inner circumference 
assumes a true circle. This is hereinafter 
more fully described. 
To the inner side of said arch plates 12 

are riveted the angle irons 15. Over the 
side edges of the plates 12 is placed an arch 
rib 16, which serves as an auxiliary stiffen 

40 
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blank engaging 

ing means, the edges of Said arch plates 12 
being brought in intimate contact by driv 
ing the wedging clips 17, into holes 15, 
provided therefor in the angle irons. 
The ends of said arch plates 12 have riv 

eted at the ends thereof the angle irons 22. 
The arch ribs 16 have abutinents 18 

formed by revei'Sely bending the ends there 
of to for in an eye, the extreme ends of the 

the inner surface of the rib 
as at 19. The wedges 23 are driven between 
the abutments 18 on the arch ribs 16 and 
the angle ii on 22 or the arch plates 12 to 
Rise said arch iribs to contact with and rein 

force the arch plates. 
The bracing 20 serves as a base for the 

blocks 20°. Wedges 21 are driven, exerting 
endwise pressure on the arch plates and ribs, 
hereby causing the spacing pins 14 to conne 
in intimate contact with the inner surface 
of the pipeline and auto: natically adjust the 
outside periphery of the arch plates to the 
inside periphery of the pipe line 1. 

By the lise of this construction an interior 
space is provided for the grout, which forms 
are sufficiently strong so that none of the 
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usual complicated arch bracing is neces 
Sary to suppoit the arch plates. 

in Fig. 6, there is shown in detail the E.'s, 
15, into the holes of which 15 are driven the 
yedging clips 17, to draw tie arch piates 12, 
together at the edges thereof and to hoid the 
supporting arch rib interposed between the 
said E.'s 15. aid wedging clips 1'. 

iiaving described certain of the heals 
eaployed in my invention, the method by 
which said means are employed and the ce 
inent lining aid will now be described. 
For purposes of iliusti'ation, let it be as 

sumed that the pipe line , in this paiticu 
lar form, has an inside diameter of 8° 10'. 
and is to have a cenhent inner lining 2' 
thick. 
The pipe line i, being of light flexible 

steel without, ribs, the various Sections of 
which are merely riveted together at the 
seains so that the pipe line as a whole is 
in ore or less flexible. 
Such pipe line is g 

dition3, according to tie contor of the land 
where iaid. in practice, the pipe line is first 
completely laid, then the water is forced into 

iaid under valving coin al 

the same under the pressure occurring in 
!ctia condition of tise. In view of the dif 

'ences in topography where the pipes are 
id, and consequeat variations in water 
ssure, the iner circumference of the pipe 

differCiná, parts thereof will assume 
iiived shapes differing fron a triae 

ircle. This, at the to of a hill where 
there is less pressure the top of the pipe line 
will have a tendency to fiatten, the pipe line 
assuming a more or less elliptical shape, 
with the nini intain diameter in the vertical. 
When the line asslines its perianent, shape, 
the outside of the line is concreted, so that it. 
will haitain such shape. 

in view of the differences in the inner 
shape of the pipe line it has beretofore been 
absolutely in;ossible to use forms that are 
not specially fabricated, in place, to coin 
foiln to the inher coitoir of the pipe line 
at each particular place. 

Furthelihore, in practice, it is likewise 
specified that the raortar lining of the ce 
ment pipe line i, should be of a predeter 
mined iiifornia iickness. This requirement 
is to Save the waste of not: aid likewise 
to assilie le interior diam . the largest possi 

iC i. 
i 

y a. 

R SY-3- 
ete; for the flow of water. 

iBy use of my foi'ins it has been found 
possible to have standard steel forms that 
not only ali imselves to 
these features of change in the interior pe 

}e lining, but a cement or heity of the pipe 
rtar living is optained that is of uniforn 

less 'eg to the interior contour 
theritore, in the use 
Sir Gother surface is 

trio hortar lining, thereby 
to the flow of water. 
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The lowermost segment of cement lining 
between the points 5-5, Fig. 1, is laid in 
the following manner: on the lowermost 
portion of the pipeline 1, is placed trans 

of the length thereof, two inverted 
bulkheads 6. These bulkheads are of any 
suitable form, preferably using 2' x 2 
x A angle irons that are 13 long and 
are laid less than 8' 6' apart, and have 
been formed to substantially fit the inner 
circumference of the pipe line 1, and these 
bulkheads, being of light weight, are readily 
adjustable to the differences in contour of 
the inner circumference of the lower seg 
ment of the pipe line 1. 
Longitudinally of the pipe line and at 

right angles with said bulkheads 6, I place 
the bottom invert plate 3, which is 8' 6' 
long by 4' wide, of No. 10 plate. The two 
side invert plates, each of similar dimen 
sions, are fastened to the bottom invert 
plate by the tongue and groove 7, 8, 9 and 
IO heretofore described. Grout is then 
poured in at the points 5, until filled. 
This process is repeated at intervals of 

less than 8' 6' leaving between each set of 
lower forms and bulkheads an intervening 
portion of the pipe line that has not had 
the cement lining applied. 
The bulkheads 6 and the plates 4, 3, 4, 

are then removed after the cement has set. 
The plates 4, 3, 4, are then put on the 
cement lining that has already been laid 
and the grout is poured in at both ends to 
fill the Space not previously poured, thereby 
saving the necessity of laying the bulk 
heads 6 for these intervening sections. 

Further, by this method the invert bulk 
heads 6 are prevented from becoming en 
bedded in the cement. 

If it is desirable to have the lower seg 
inent of the cement lining laid in a con 
tinuous strip, this may be done by placing 
the spacing pins heretofore described in 
connection with the arch plates 12, on the 
Outer periphery of the invert lower and 
side plates 3, 4 instead of using the bulk 
heads 6 heretofore described. 
When the cement lining is laid and set 

in the lowermost segment between the 
points 5, 5, the concrete lining for the re 
lmaining uppermost Segment is then put in, 
in the following fashion: 
The arch plates in the construction here 

described are preferably 22,4' wide by 17 
long of No. 10 plate. As the cement lining 
is to be 2'' thick, the spacing pins project 
2 from the oute most Surface of the arch 
plates 12. 
Arch plates 12, and rib. 16 are put on 

by driving the wedges 23, between the abut 
inents 18, On the airch ribs and the angle 
irons 22 on the arch plate. The arch rib 
16 is preferably 4' x 4' x 17. Arch 
plates 12 and arch rib 16 are fastened to 

gether by the wedging link 17, to cause the 
edges of the arch plates to meet. Then the 
wedges 21 are driven in to force the spac 
ing pins in intimate contact with the in 
terior circumference of the pipe line 1, 1'e- 
gardless of the shape thereof and the as 
sembled forms are illustrated in Figs, 6. 

In practice, I have found that these arch 
plates 12, are so well sustained at the bot 
tom by the wedging action of the Wedges 
and the strengthening of the arch ribs 16 
that all the links 17 are not necessary and 
Some of them may be dispensed with in 
actual practice. 
When sufficient of these arch plates have 

been assembled the grout is poured down 
into the grout holes 24, which have been 
provided at intervals in the steel pipe lines. 
This grout flows by gravity in the space 
between the inner surface of the pipeline 
1 and the outer surface of the arch plate 
12, until it contacts on both sides with the 
lowermost segment of the concrete lining 
which has already been iaid, and completes 
cement lining up to the grout holes 24. 
while the cement lining is being set in these 
forms similar arch forms are being in 
stallied, as just described. 

In practice I find that the typical pour 
ing length for the arch forms is 120 feet 
containing 9 grout holes. In beginning to 
enclose a clearance space for the overhead 
cement lining or at the terminal of a 120 
foot length of the forms, I employ a bulk 
head 6 like lower bulkheads 6 of 27' x 2' 
x A' angle iron (but inverted) braced 
against the inner periphery of the pipe line 
and projecting a distance equal to the thick 
ness of the mortar lining, which in this in 
stance is 2'. The purpose of this bulk 
head is to stop the cement, when poured, 
from exuding at the open end of a length 
of overhead arch forms. 
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When the upper concrete lining is set, 
the links, and Wedges and blocks are re 
moved, the arch plates and arch ribs are 
then taken down and all reassembled in 
another part of the work. 
The pins 14 are tapered and therefore 

easily removed from the concrete by tap 
ping the arch plates, the holes left by such 
pins being later pointed. 
By this method steel forms are made 

standard, are easily applied, are automat 
ically adjustable to interior circumference 
and may be used again and again, with 
out refabrication and without the usual 
complicated bracing. The forms are of 
Such sizes as are capable of easy handling, 
in the close quarters of the interior of a 
pipe line. The method of applying the 
cement lining is continuous. This method 
results in very material Savings in labor, 
material and the time necessary to com 
plete the lining of pipe lines, tunnels, etc. 
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one pouring. w 
it is preferable to have the arch plates 
251A, wide, so that the width of four of 
said transverse arch plates will equal the 

- Aiiother' embodiment of my invention, 
wherein the grout may be poured but once 
and the complete circumference of the lin 
ing made at one pouring, is as follows: 
After the botton and side invert plates are 
laid as heretofore described, instead of 
pouring the grout, the arch forms are put 
up and wedged to the lower forms and 
where found necessary bracing may be used, 
blocks ind wedges being tised, as hereto 
fore described. 

By following this procedure, there is a 
complete inner chamber of a predeteriinined 
width, the space in the lowermost periph 
ery being predetermined by the bulkheads 
and in the upper most periphery by the 
Spacling pins. 
The grout is then polired through the 

grout holes 24, filling. the entire inner 
he cement lining is made in 
In following this procedure 

chamber and 

length of the longitudinal bottom and side 
invert plates. 

These forms are so flexible when disas 
sembled, that they are not only adjustable 
to the contour of the interior circumfer 
ence of the 8° 10' pipeline but they are 
also adjustable for use in pipe lines of 
somewhat smaller of larger diameters. 

For convenience of description the fore 
going specification has gone into details as 
to the dimensions of the forms having an 
inside diametel of 8' 10’’. Such dimen 
sions may vary under different conditions, 
and do not limit myself to the dimensions 
rerein set 'forth. 

It will be thus seen that there is herein 
described apparatus in which the several 
features of this invention are embodied, 
and which apparatus in its action attains 
the various objects of the invention and is 
well suited to meet the requiremens of prac 
As many changes could be made in the 

above constructions, and many apparently 
widely different embodients of this inven 
tion could be inade without departing from 
the scope thereof, it is intended that all 
natter contained in the above description 
or shown in the accompanying drawings 
shall be interpreted as illustrative and not 
in a limiting sense. 

claim: 
'1. in forms for lining with cenhent pipe 

lines and the like, longitudinal bottom and 
side invert plates' demountably fastened; 
arch plates and arch ribs, demountably 
fastened, supporting and wedging means 
at the abutments thereof; and lineans to 
space the Olitside periphery of the plates a 
predetermined distance from the innel - pe 

riphery of the pipeline. o 

said linking lineans linking the 
and arch libS and wedging means at the 

1,582;555 

2. In forms for lining with cement pipe 
lines and the like, longitudinal bottom and 
side invert plates, tongue and groove con 
nections between the side edges of said 
plates, arch plates and arch ribs, demount 5 

ably fastened supporting and wedging 
Ifeans at the abutments thereof; and means 
to space the outside periphery of the plates 
a predeter'hined distance from the inner 
periphery of the pipeline. 

3. In forms for lining with cement pipe 
lines' aid the like, longitudinal bottom and 
side invert plates, denotintably fastened 
and slippoited on invert bulkheads; arch 
plates and arch ribs, ci'oss-pieces, blocks 
and 's' to Support said arch plates and 
arch ribs, spacing pins on the outer periph 
ery of said arch plates, and linking means 
On the inner periphery of said arch plates, 

arch plates 

a bitments of the arch plates and arch ribs, 

80 

to foice the spacing pins in intimate con 
tact with the inner periphery of the pipe 
line and to support the said airch plates and 
ribs. 

4. In forms for lining with cement pipe 
lines and the like, standard longitudinal 
bottom and side invert piates, demountably 
fastened; standard arch plates and arch 
libs, demountably fastened, standard Sup 
polting and wedging means at the abut 
ments the 'eof; and means to space the out 
side periphery of the plates a predetermined 
distance from the inner periphery of the 
pipe line, all of said patits being inter 
changeable and capable of re-use for their 
i"espective purposes. 

5. In forms for lining with cenient pipe 
lines and the like, standard longitudinal 
bottom and side invert, plates, tongue and 
groove connections between the side edges 
of Said piates, standard arch plates and arch 
ribs, demountably fastened supporting and 
wedging means at the abutments thereof; 
aid means to space the outside peripheiy 
of the plates a predetermined distance fon 
the inner periphery of the pipe line, all of 
Said parts being interchangeable and capa 
ble of re-use for their respective piposes. 

6. In forms for lining with cement pipe 
lines and the like, standard longitudinal 
bottom and side invert plates, demountably 
fastened and supported on invert buik 
heads; standard arch plates and arch ribs, 
ci'oss pieces, blocks and 's to support said 
arch plates and arch ribs, spacing pins on 
the otter periphery of Said arch plates, and 
linking means on the inner periphery of 
said arch piates, Said linking means link 
ing the arch plates and arch ribs and wedg 
ing means at the abutments of the arch 
plates and arch ribs, to force the spacing 
pins in intimate contact with the inner pe 
riphery of the pipeline and to support Said 
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arch plates and ribs, all of said parts being 
interchangeable and capable of re-use for 
their respective purposes. 

7. As an article of manufacture, a unit 
for a form for lining pipes with cement, 
said unit comprising a rectangular sheet 
metal plate having cylindical curvature, a 
longitudinal bar rigidly secured along one 
lateral edge of said plate, and a pair of bar 
in Superposed relation rigidly Secured along 
the opposite edge thereof, the inner of said 
pair of bars being narrower than the outer 
to afford a groove for accommodating the 
bar of an adjoining plate in the assembled 
form. - 

8. As an article of manufacture, a unit 
for a form for lining pipes with cement, 
said unit comprising a sheet metal arch 
plate having spacer means projecting there 
from and having rigid abutments at its ends 
for the application of thrust thereto to 
rigidly sustain the arch plate with said 
spacer means pressed into firm contact en 
gagement with the interior of the pipe. 

9. A form for lining pipe lines with ce 
ment or the like, comprising longitudinal 
bottom and side invert plates demountably 
fastened, arch plates extending through 
arcs complementary to said bottom and side 
invert plates, means clamping the arched 
edges of contiguous arch plates into firm 
demountable engagement, to form an arch 
length substantially equal to the length of 
the invert plates, and means to space the 
outside wall of all of said plates at a pre 
determined distance from the inner wall of 
the pipe. 

10. A joint serving to connect successive 
arch plates in a form for lining pipes with 
cement, said joint comprising a reinforc 
ing band Superposed over abutting edges of 
contiguous plates, anchoring fittings on said 
plates and laterally of said band, and 
clamping pieces coacting with said anchor 
fittings and straddling said reinforcing 
band and serving to draw the edges of said 
plate into firm butting relation. . . . . 

11. in forms for lining with cement pipe 
lines and the like, invert plate means, an 
arch plate extending through an arc comple 
mentary to said invert plate means, all of 
said plates yielding circumferentially of 
the pipe, spacer means for said plates, and 
ineans expanding said plates to press the 
spacer means into firm contact engagement 
with the interior of the pipe. 

12. Informs for linino with cement, pipe 
lines and the like, longitudinal bottom and 
side invert plates demountably fastened, an 
arch plate extending through an arc com 
plementary to said invert plates, all of said 
plates yielding circumferentially of the 
pipe, Spacer means for interposition between . 
the said plates and the pipe to be lined, and 
means for expanding said plates to press 

inner wall of the 

the spacer means into firm engagement with 
the interior of the pipe. 

13. In forms for lining with cement pipe 
lines and the like, invert plate means, arch 
plates and arch ribs demountably fastened, 
said arch plates and ribs extending each 
through an arc complementary to said in 
vert plate means, all of said plates and ribs 
yielding circumferentially of the pipe, 
spacer means for interposition between said 
plates and the pipe to be lined, and means 
for expanding said plates to press the 
Spacer means into firm contact engagement 
with the interior of the pipe. 

14. A form for lining, pipelines with 
cement or the like comprising invert plate 
means extending lengthwise of the pipe for 
a length substantially that of the pipe di 
ameter, arch plates extending through arcs 
complementary to said invert plate means, 
Imeans clamping the arch edges of con 
tiguous arch plates into firm demountable 
engagement to form an arch length sub 
stantially equal to the length of the invert 
plate means, and means to space the outside 
wall of all of said plates at a predetermined 
distance from the inner wall of the pipe. 

15. A form for lining pipe lines with 
cement or the like, comprising invert plate 
means, arch plates extending through an arc 
complementary to said invert plate means, 
Supporting bulkheads for the ends of said 
invert plate means to space the latter from 
the inner wall of the pipe to be lined, spacer 
pins upon the arch plates to correspondingly 
space the latter from said pipe wall, said 
plates being yielding and means exerting 
pressure at the ends of said plates to accu 
rately position the form to adapt itself to the 

plpe. 
16. In a form for lining pipe lines with 

cement or the like, in combination arch 
plates, arch ribs overlapping contiguous 
edges of successive arch plates, wedging 
means coacting with the ends of said ribs 
and reacting against the ends of said plates 
to tighten said ribs with respect to said 
plates, and means coacting with the lower 
ends of said assembly to expand said plates 
in correct position within the pipe to be 
lined. . . . 

17. The method of providing a pipe in 
stallation with a uniform lining of cement 
which consists in laying an unlined light 
flexible steel pipe, subjecting it to substan 
tially the conditions of normal use so that it 
will assume a cross-sectional form at each 
part of the length thereof corresponding 
to the stresses thereon in use, embedding 
the pipe to maintain said form, expanding 
demountable flexible standard metal forms 
to contact the interior of the pipe with a 
plurality of spacers thereon, filling cementi 
tious material in the space between the pipe 
and the forms, and removing the forms for 
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repeated use after thematerial has hardened. 
18. The method of lining a pipe-length of 

light flexible steel, the cross section of which 
is deformed from a true circle, which in 
clides... the steps of expanding a demount 
able flexible estandard metal form to press: 
rigid uniform spacers thereon, against the 
inner wall of the pipe, filling cementitious, 
material in the space between the pipe; and, 
the forms; and removing the forms for res. 
peated, use, after thematerial has hardened: 

19. The process of lining the interior of 
metallic: pipes, with mortar, which com. 
prises first forming a series of non-contigll. 

tous lower sections of mortar-lining which 
extends less: than half-way around the int. 
terior of the pipe, next forming the inter. 
vening lower sections of mortar-lining, and 
then forming the complementary, overhead 
mortar-lining. 

20. A. set of flexible lower mold-forms: of 
sheet-metal and a complementary set of 
flexible overhead mold-forms of sheet-metal, 
for use in applying to the interior of pipes. 

i: a lining such as of mortar, means for main 
taining the desired clearance-space between 
the convex face of said lowerforms and the 
concave-face of the pipe-Wall, separate means 
for maintaining similal clearance-space: for 
the overhead forms, and Wedging means for 
foreing said forms into the desired curvature 
and maintaining then in their adjusted posi 
tion. 

24. A set of complementary lower, and 
overhead flexible: mold-forms of sheet metal, 
for use in applying to pipes a lining such as 

1. of mortar, in combination: with means for 
maintaining the desired clearance-space be 
tWeen the convex faces of said forms, and the 
concave interior face of the pipe-walls. and 
wedging-means for forcing the respective 
forms into the desired curvatire and main 
taining them in their desired position. 

22. A flexible; mold-form: of sheet-metal, 
for uses in applying to pipes; a lining, such 
as: of mortal, means...for naintaining the 
desired clearance-space: between the convex 
face of the form and the: concave interior 
face: of the pipe-Wall, and Wedging-means 
for forcing said form into the desired cury 
ature and maintaining it in its adjusted 
position: 
23. A. flexible mold-form of sheet-metal, 

having: a set of spacing-studs, projecting 
5 from one face thereof, for use in applying 

to pipes, a lining such as of mortar; in 
combination with Wedging-means for forc 
ing said...foran into the desired curvature 
and maintaining it in its adjusted position. 

24. A flexible mold-form of sheet-lmetal, 
for use: in applying to pipes a lining such 
as of mortar, incombination with Wedgings 
means for forcing said form into the des. 
sied, curvature and maintaining; it in its 
adjusted position, and naeans: comprising 
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spacing-bulkheads: for closing: the ends of 
the clearance space, enclosed by said form: 

25. The herein-described process; of ap 
plying to metal, conduits an interior lining 
of mortar, which consists of first enclosing: 
the ends of a plurality of lower clearance 
spaces, then covering altel'nate clearance. 
spaces with sheet-metal forms which extend 
less than half-Way up the sides of the pipe, 
then by Wedging-action forcing said forms 
into the desired curvature and securely 
maintaining then in their adjusted posi 
tion, than filling, said enclosed alternate 
spaces with mortal, and allowing it to Set. 
next similarly covering and wedging and 
then filling, said intervening spaces, then en 
clesing the complementary overhead space 
by means of contiguous overhead forms of 
sheet metal, next by Wedging-action fore 
ing said overhead forms into the desired 
curvature-and: Securely maintaining them in 
their adjusted position, and finally filling: 
said overhead space with mortar and allow 
ing it to set. 

26. The herein-described apparatus for 
applying to the interior of metallic pipesai 
linings such as one of mortar, which comr. 
prises as set of lower mold-forms of sheet 
metal curved to extend less than half-way 
around the interior of the pipe, arcuate 
bulkheads separating them from the inte 
rior face of the pipe and with said forms. 
enclosing a lower clearance-space, readily 
appliable and readily-'emovable, Wedging 
means for forcing said forms into the proper 
curvaturer and maintaining then securely in 
their adjusted position, a set of overhead 
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mold-forms also of sheet-metal, arcuate 
overhead, bulkheads: separating said: over 
head forms from the interior face of the 
pipe; and with said overhead forms enclos 
iing: an overhead clearance-space, and read 
ily-appliable and readily-removable wedg 
ing-means for forcing said overhead forms 
into the proper, curvature and maintain 
ing then securely in their adjusted posi 
tion. 

27. The herein-described apparatus, for 
applying to the interior of metallic pipes 
a lining such as: one of mortal, which coin 
prises a set of lower mold-forms of sheet 
metal curved to extend less than half-way 
around the interior of the pipe, means for 
maintaining the: desired clearance-space be 
tween the convex face of said forms. and 
the concave wall of the pipe comprising 
means for closing the ends of said clear 
ance-space, readily-applied and readily-re 
moved Wedging-neans for forcing said 
forms in to the proper curvature and main 
taining them Securely in position, a set of 
overhead mold-forms also of sheet-netal, 
suitable means for maintaining the desired 
clearance-space: between the convex face of 
said overhead forms and the concave wall 
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of the pipe comprising means for closing 
the ends of said space, and readily-applied 
and readily-lemoved wedging-means for 
separately fol'cing said overhead forms into 
the desired curvature and maintaining them 
in their adjusted position. 

28. A flexible mold-form of sheet-metal 
having a set of spacing-studs projecting 
from one face, for use in applying to pipes. 

10 a lining such as of mortar, in combina 
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tion with wedging-means for forcing said 
form into the desired curvature and main 
taining the same in its adjusted position, 
and spacing-bulkheads for closing the ends 
of the clearance-space enclosed by Said 
form. 

Signed at Kingston, in the county of 
Ulster and State of New York, this 17th 
day of September, A. D. 1924. 

JOSEPH. T. RICE. 
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