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¥ () a7Z whom it mey CONCern:

it known that I, Joszem T. Rice, 2
:e'1 of the United Smtes and 1631dent of
, in the county of Ulster and State
few ‘!ork have invented certain new
wwetnl Tmprovements in Steel Forms for
Tethods of Applying Cemmt Linings
ipe Tines, Tunnels, Kte., of V"’thh the
following 18 s Spemﬁmtlon

iy mmntmn relates to steel forms and
the method of applying them, to line with
coment steel pipes and other curved sur-
faces.

In preparing forms for hnmos for riveted
steel pipe lines and other wned surfaces,
the present practice is to use forms, which
reguire com; plicated bracing to support the
arch forms while the cement lining 1s hard-
ening. As it is important to have the forms
'Lot themselves to the inner contour of
the pipe line or similar surfaces, the present
1s te prepare, fit and brace the
the work progresses and the form
ng are broken down after the ce-
set. This has been very expensive,
abor and material. Further, it has
ttop ut in such forms and brac-
he fact that such linings must
er the pipe lines are hld which
a very resiricted place in which to

‘l,ml! n

o
lecn (L;

Hl\/@“ﬁld‘ﬂ T provide steel forms
cadily mstqhﬂd an removable,
. and capable of continuous and
DT ve re-use and being sectional in
character. can be made of any length that
»articular job shows is desirable.
}L 1other object of my invention is to obvi-
ate i’he upstructmn and refabrication of
! s to fit the interior contour of the

}..

1er object of my 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-
s to aufomatically secure a pre-
mce between the interior sur-
ipe line and the outermost sur-

face of the forms, in which space grout may
be poured to form the cement lining of the
pipe.

Another object of my invention is to so
construct and arrange said forms that they
may be readily assenmibled and disassembled
by manual 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 plpe 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 pins
and is a cross-section along the line D—D
Fig.

n tlﬁe drawings, the riveted steel pipe line
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 emploved
in lining with cement, the inside of a curved
tunnel or other continuous, curved surfaces.

Ag shown in Fig. 1, the lower segment

“of the cement lining 2 is formed with the
use of a hottom invert plate 8 and two side

invert plates 4, which ave laid longitudinally

~of the pipe line 1, having been Pent to fit

the transversé mvert bulkheads 6, which
bullkkheads are bent to fit the lower sewmem
of the inside surface of the steel pine line 1,
said lower cement segment terminating at 5.

Tbe bottom invert plates 3, as shown in
Fig. 8, has attached thereto straps 7, and
angle b‘lrs or L’s 8, the straps 7 boing nar-
rower than the lowermost legs of the L’s,
theveby forming grooves 9. The side invert
plates 4, have attached thereto at one edgn
the tonme 10 and at the other end the L 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 tooether the
bottom invert plates and two side invert
plates.

In practice I have found that the weight
of the bottom and side invert plates 8 and 4
is sufficiently great so that but slight bracing
is nee ded 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 ig that of an in-
verted T ‘as indicated by 20> This laiter
form is prexemble In practice, in pormlu‘tm(r
the Dassage of workmen in the tunnel.

The upper segment of cement lining 2 is
1a1d with the use of steel arch plates L,ﬂ one
of which is shown in Fig. 4 sald arch plates
being set up tra ;1svercelv of the pipe hne i.

These steel plates 12, have open holes 13,
punched in the sa e, in which are ins serted
spacing pins 14, which fasten to the plate 12,
by the nuts 145 These spacing pins pro-
ject from the outside cireumdference of the
arch plate 12 the intended thickness of the
grout to be poured between the 1nner cir-
cumference of the pipe line 1 and the out-
side “circumference of the arch plaws 12,
This is shown in detail in Fig. 7.

‘%-ud arch plates 1 are bent so ﬂmt the
sp%cmo pins 14 will contact with the inner
cireumierence of the pipe line 1, regardless
of whether or not the imner c;rculmerenr‘e
assumes & true circle. This is hereinafter
more fully described.

To the inner side of said arch phtes 12
are riveted the angle irons 15. Over the
side edges of the Dlﬂtes 12 is placed an arch
rib 16, “Which serves as an wamlmry stiffen-
ing means, the edges of said arch plates 12
beu brought in- intimate contact by driv-
ing The ’Weflomg clips 17, into holes 159,
provlded therefor in the angle irons.

The ends of said arch Dlutes 12 have riv-

ewd at the ends thereof the angle irons 22.
The arch ribs 168 have abutiments 18

formed by reversely bending the ends there-
of to form an eye tne extreme ends of the
blank engaging uue inner surface of the rib
as at 19, The Wedoes 23 are driven betwesn
the ‘ﬂwtmeum 18 on the arch ribs 18 and
the angle iron 22 on the arch plates 12 to
anse sald arch vibs to contact \mtb and rein-
ree the arch Dlates

The bracing 20" serves as o base for the
blocks 20e. \'Jﬂdo 5 21 are d“’ven, exerting
e‘ﬂd\xme pre%sr:ro on the arch plates anc Ls,
hereby causing the spacing pix ns 14 to come

iy

it

in intimate contact with the inner surface
of the pipe ? ne and automatically '1611’ ttlke
es to the

i
]nqx‘]n per

;Jv 10
space is pr o
ave sufficiently strong

ontside perivhery m‘ the arch pl_
phe ry of the pipe ]ine i.
of this consfruction an interior
ded for the %ro% wi ic y forms
50 tha 2 of the
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usual complicated arch bracing is neces-
r to snp“ow the arch pla tes.

111 Iig. 6, there is Lo v 1n debail the Ls,
15, into the holes of which 15 ar dl‘Ve‘W the
wvedging clips 17, to lrz‘-fw the ar Cl 1 plates 12,
together at the ecges thereof m‘;d to hold the
supporting arch 11 between the
sald L5 15, and w

Having deser the means
employed in wis method by

and the ce-

t
Lu' form, h 'S

ar reter of 87 1077,

and iz to have + lining 27
thick.

The moﬂ Line 1, being of light flexible

steel without ribs, the various sections of

which ave nﬁlblv riveted together at the
1_1
hat

WU

seams S0
n \mr\ or le

tne pipe line as a whole is

s first
*omed mto
he @zecsm"e ocourrmg n
of use.. In view of the dif-
gh‘* where 16 pipes awe
"'11%0 m - water
cumference of the pipe
! thereof will as Su‘
es differing from a true
of a ’r‘ipt
op of the pipe line
fiatten, the pipe line
elliptical sh-ape,
er in the vertical.
t.‘ perimanent shzme,

y fd
k

COI

the '*fx me’

(U

nereted, so that it
ieh shay

In view of the differences in the: inner
shape of the pipe line it has hevetofore been
absohrtelv impossible to use forms that arve
not speciaily f ted, in jph e, to con-~
form to the inner contour of the pipe line
at ezch p ar’iieular place.

T 1]‘1i7“ 1 ,
speci fied lin
ment e 9 -
-nuw'eJ £ _LL"S ]'C“ virvement

5 to save th r and likewise
to assire the la “\SV p’)ﬁﬂ)] interior diam-
eter for the flow of water.

By use of my forms it has been fotmd
posgible to have standard steel forms that
not only auten ‘vmcz‘-lzy adjust 111@11 elves to
thege | \‘nmos of i1

iph of the }_)i;’
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The lowermost segment of cement lining
between the points 58, Fig. 1, is laid in
the following manner: on the lowermost

portion of the pipe line 1, is placed trans-

versely of the length tnereof two inverted
bulkheads 6.

suitable form, preferably using 2/ x 2
x 14" angle irons that are 137 lono and

are laid less than 8" 6"/ apart, and have
been formed to subqtflntlally fit the inner
circumference of the pipe line 1, and these
bulkheads, being of light weight, are readily
wdjusuﬂ(ﬂe to the differences in contour of
the inner circumference of the lower seg-
ment of the pipe line 1.

Lonomudmaﬂy of the pipe line and at
right angles with said bulkheads 6, I place
the bottom invert plate 8, which is 8" 6/
long by 4’ wide, of No. 10 plate. The two
side invert piates, each of similar dimen-
sions, are fastened to the bottom invert
plate by the tongue and groove 7, 8, 9 and
10 heretofore . described. Grout is then
poured in at the points 5, until filled.

This process is repeated at intervals of
less than 8’ 677 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; 1
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 negessity of laying the bulk-
heads 6 for these intervening sections.

Further, by this method the invert bulk-
heads 8 are prevented from becoming em-
bedded in the cement. o

If it is desirable to have the lower seg-
ment 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 8, 4 instead of using the bulk-
heads 6 heretofore deseribed.

When the cement lining is laid and set.-

in the lowermost moment between the
points 5, 5, the conerete lining for the re-
maining uppermost segment is then put in,
it the follox“mrr fashion :

The arch plqtes in the construction here
described are preferably 2214" wide by 17’
long of No. 10 plate. As the cement lining
is to be 277 thick, the spacing pins project
97 from the outermost surface of the arch
plates 12,

Avch plates 12, and rib. 18 are put on
by driving the wedges 23, between the abut-
meutcs 18 on the arch ribs and the angle
irons 22 on the arch plate. The arch rib
16 is preferably 4”7 x 15" x 17. Arch
plates 12 and arch rib 16 are fastened to-

These bLﬂLheads are of any
Vsembled forms are illustrated in Figs. 6.

o

gether by the wedging link 17, to cause the
edges of the arch plates to meet. Then the
Wedoes 21 are driven in to force the spac-
ing ping in intimate contact with the in-
terior circumference of the pipe line 1, re-
gardless of the shape thereof and the as-

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 pipe line
1 and the outer surface of the arch phte
12, until it contacts on both sides with the
lowermost segment of the concrete lining
which has already been laid, and completes
cement lining up to the grout holeg 24
while the cement lining is bemfr set in these
forms similar arch forms are being in-

“stalled, as just described.

In practice I find that the typical pour
ing length for the arch forms is 120 feet
contamlno' 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, 1 employ a bulk-
head 6’ like lower bulkheads 6 of 2”7 x 27
x 147 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 2’7. 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.

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, ave easily applied, are automat-
ically adjusbwble to interior circumference
and may be used again and again, with-
out refabrication and without = the wusual
complicated bracing. The forms are of
such sizes as are capable of easy handling,
in the close guarters 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, ete.
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“Adigther! embodimént® of - my- nvéntion,
“wherein the grout may -be’ pouzed but-once
and the- complete circumference of the lin-
ing " made at-one ‘pouring,’ is ‘as "follows:

Afterthe bottom and side’ mvelt plates are
Iaid - as “hervetofore 'deseribed, -instead- of
poauno' the grout; the areh” forms’ are put
up-and wedyed ‘to the lower forms ~and
‘where fotind necessary bracing may ‘bé-used,
['-bl‘(‘)ka and “wedges ’being “sed; ~as hereto-
fore -described.

"By following this® procedure, there is'a
‘corhplete ininer chaniber of a“prédetermined
“1dtn the space in the lowermost: periph-
ery bu*lo pmdeteimmed by the bulkneftds
rand in “the upperniost - peribhery by the
spacing: pins.

The - grout is-then “poured’ through the
grout - lioles 24 'ﬁ!lmo the ventire inner
amiber and the cement lining is made in
‘one- pouring. - In following this procedure
it’is. preferable to 'have ‘the arch plates
951467 wide, 50 ‘that ‘the width of “four of
“aid transverse arch flates’ will "equal the
fength of the longitudinal bottom and side
-inykm pimes

" h‘ese torms areso fexible when disas-

mbled, that they are not only adjustable

to thﬂ contour of ‘the interior circumfer-

nce of the 8 10’ pipe line but they are

also’ adjustable for vse in pipe lines of
'S()mﬂ“»h% smaller or 1&‘1@1‘ diame‘ters

For 'conveiiience of ¢ eS(‘llytIOﬁ the fore-
‘going specification has geone into detzuls as
fo the dimensions of the forins ‘having an
inside diameter of 8 10”. Such. vdlmen-
sions 'may vary under diffsyent conditions,
and T -do notlimit myselt to the dimensions
Tierein’ set ‘forth.

“Tt will be thus—geen that there is. herein
‘degéribed “apparatus in which the "several
features of “this  invention arve ‘embodied,
and which apparatus in its action  attains
the Various ob;ews of the:invention and is
‘well suited to mieet the requireinens of prac-
' “»1 use.

vg many clianges could be made in the
nbove construcuons, and’ many apparently
widely: différent ombbdlments of this 1hven-
tion could be made without departing from
the " scope thereof, it is intended ‘that all
mat “l contamed in"the above dﬂsorlptlon
orghotwvn in’ the actompanying drawings
slm be 1*1t011ueted as ‘illustrative ‘and not
inta limiting sense :

{elaim:

“1.0In forms for lining with -cement pipe
lines and the like, longitudinal bottom and
side-invert plates’ demountably {astened;
arch plates “and arvch’ iibo, demourtably
fastened,” supporting and “wédging ‘medns
att the ‘mutm nts ther u)a.; and m ans {o
$hace the outside pe 'Jpnﬂry of the plates a
meaetbrnnﬂaq distance £rom the inner pe-
mphery of the pipe ‘line.

. o

‘1o spe
A Lm letermined  distance  from- the 1nher

‘on the innér nemphwry of"
“said linking -inedns linkihg tae
“and arch’ 11bs and wedging means at’the

lines and

said arch plates, s

‘1588555

In*forms*for linigig with -¢ement pipe
lines“and the like, longitudinal ‘bottom dand

‘side ‘invert ‘plates; tono(le ‘and ‘groove con-
nictions bebween the: side’ ud(‘

8 of “said
plates;arch platesand s
ably “fastered *'supporting and *wedging
mieans at tlie sbutments ther eof; and means
ace’ the outside ‘periphery of the plates

pmip“ely of the pipe line.

8. In forms'for-lining with cement pipe
lines’ and the like,* lonouvdmal bottom” and
side invert~plates, dgmounbably fastened
and stipported ‘oninvert bulkheads;' arch
plates and arch ribs, " cross-pieces, - blocks
fmd s to sapport s ald arch-plates and

“avch ribsg, spacing pins on the outer periph-

ery of said arch 1,lams, and ‘linking 'medns
said ur_(;h plates,
arch plates

areh 'i’ibs, ‘demount-

-1

80

abutments of the-arch phue and arch ribs,

to “force th""soacin_, pins in” intimate con-
tuct*with theinner "periphery "of the ‘pipe
line and to support the said arch plates and
vibs.

4. In forms for lining - with cement pipe
the like, ‘standard " longitudinal
bottom and side invert m‘ttes, demountabl v
fastened ;“ stundard “wrch, plates and arch

‘ribs, demountabw fastened, standard sup-

p(nu-m'a dwédging means at the abut-

‘ments thexcof, (md means tospace the out-
side periphery of the plates & predetermined

digtance” from  the* inner: periphery of- the
pipe line, all of said” purts being " inter-
clmnoeable and edpable of re-use 10r their
1eepecuve “puirposes.

5.°In forms for lining wﬁub -cement- pipe
lines and the like, standard longltudmal
bottom and-side invert. plates, tongue and
groove connections between' the side edges
.01” said plates, standard arch plates and arch
ribs, demountably fastened supporting and
Weﬂgm(r means at tho abmments thereof;
and -means to space the outside peripher )
of the p] es a-pr edeuelmmeu digtunce from
the inn ,pdlphery ot the pipe line, all of

100

[59]

05

OA‘iG”bmts being interchangeable and capa-

ble of re-use ior»tholr 1esp°cts‘e purposes.

n 1O 113 v At o
6. In forms for Lining with cement pipe

lines and the like," stendard lonoltndm 2l

bottom and side invert plites, demountably

fastened: -and “supported ‘on "1‘ rext - bidk-

heads; standard arch’ plates ‘and avch ribs,
cross pieces, blocks and L’s to support saic
arch phtea and dreh ribs; spacing pins on
the otter peviphery of said arcl plates, and
linking means on the inner periphery of
said ‘linking means link-
ing the arelr plategand -drel ribs and wedg-
ingmeans at the' abutments of the "atch
mateo and - arveh "ribs, to force the -
pins in 1’ imate’ contact with™ the inner pe-
mphm oftheé-pipe line und te support said

spacing

120

130
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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 cylindrical 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 reinfore-
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. o
11. In forms for lining with cement pipe
lines and the like, invert plate means, an
erch 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
meens expanding said plates to press the
spacer means into firm contact engagement
with the interior of the pipe. - :

12. In forms for linine with cement, pipe
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 interpesition between .

4

the said plates and the pipe to be lined, and
means for expanding said plates to. press

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

18. 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
vielding 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 pipe lines 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 exténding through arcs
complementary to said invert plate means,
means 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 ylelding and. means exerting
pressure at the ends of said plates to accu-
rately position the form to adapt itself tothe

‘inner wall of the pipe.

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 theréon, filling cementi-
tious material in the space between the pipe

and the forms, and removing the forms for
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repeated -use-aftey the:material has-hardened.

18. The method of lining.a pme length of
light-flexible -steel, the:cross section of: which
is: deformed from: a true circle, which -in-

~clides; thie steps ofi expanding a2 demount-

able-flexible-standard metal form to press:

rigidr 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
peatedi use,. after:the; material has hardened..

19. The: process; of lining the interior ofr

metallic: pipes. with mortﬁr which - com:.
prises first formingra:series: of non- contigus.
ous:lower: sectlons of mordar- hmng which
extend: less: than: half-way around . the- ins

terior-of the pipe, next forming: the inter--

vening lower sections off mortar: hmng,._ and:
then forming the: complementary overhead:
mortar- lmmfr

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

A 11111110 such ass Of mort ar; means- for maln-

tfunmo the desived cleavance- -space betwveen:
the convex:face of said lower-forms and:the
coneave-face of the pipe-wall; separate:means
for maintaining: similay clearance-space: for.
the. overhead founs, and wedging:means for
foreing said:-forms.into. the des uedcm*vauur,O
and: m'unhmmg,.,them in their adjusted posi-
tion:-

21. Acsel: of -comblementany: lower: and
overhead flexible-mold-forms of sheet-metal,
foruse in: fxppl* ng-toipipes-alining:such.as
of mortar; coml ination -with means: far
ead ntamm? the’ desirad: cleanance-space be-
tween ‘the convex: face;of said forms and.the
concave interior face of the:pipe-wall; and

wedging-means for- forcing: the 1espncu
forms into: the: desived cunvature and!main-
taining them: in- their-desired position.

22.7 A flexible: mold-form: ofi sheet-metal;
for- use-in-applying: topipes: a:-lining. such
as- ofi mortar, . means for pnlniﬂmu‘rfr the
desired: clenvance-space: between: the convex
tace- of the: form: and: the-concave interion
tace: of the:pipe-vall,. and wedging-reans
for forcing said form-into:the desired: curv-
ature and maintaining it in its adjusted
posmlon

23.. A~ flexible. moldiform. of- sheet-metal;
having: a set of spacing-studs- prmeemnw

55 from;one-face thercof) for use in applying

to «pipes: a.- lining. such as- of. mortar;. in
combination: with., ‘wedging-means: for- fore-
ing: said- form .inte. the: -desived curvatuze
and: nﬂ_mvalmag it i its adjnsted. position.
24. A flexible: mold-form: of sheet-metal,
for: uqe in. applying: to. pipes a lining: such
as.of mertar, in: combination with Wefirrmd-
means - for: forcmg said - fermr into- the do-
sized -curvature- and: mfunbalnmg it in its
adjusted: positicn; and means: comprising

1,532,555

spaely ng: -bulkhieads: for- cloging: the- ends: of.
the clearance: space enclosed by said formu:

25. The herein-dessribed . process: of ap-
Piying. to-netal conduits an.interior lining

of: “101Lu. which. consists..of first onolosmo, 7

the- ends. of. a plurality of lower clearance-
spaces, then covering alternate eclearance-.
spaces. with sheet-metal. forms which:extend
I’JSg than-half-way up the sides.of the pqx
then. by wedging- “action forcing said: forms
into. the. desired: curvature and - securels y
nmintaining them in their adjusted: posi-
tion, then: filling. said: enclesed . alternate
spacﬂs with. morfar and. allowing it to set,.
ext similarly covering and Wedomo andi

'Lhen flling:said: mtervemno -Spaces,. . then en-

clesing, “the: Commement'lrv overhead space
by means: of contiguous-overhead forms: of
'shen‘r metaly. next by Wedomg action - fore-
ingy said. 0'701head forms- into the- desired:
cmvatme and: securely maintaining them in
theiy ach’lstod position, and finally ‘flling:
said overhead: space with mortar and allow-
ing it to: set..

96 The: herein-described - apparatus for
applying: to.the-interior of metallic pipes-a;
lining- such: as: one-of: mortar, which .com-
prises: w set- of lower mold-forms of sheet-
metali 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-
apphaLle and: readily-remoy :able. chomm
means:for forcing-weid forms into the proper
curvaturerand maintaining-them qemra‘v in
their adjusted poswbon, a set of overhead
mold-forms- also: of = sheet-metal,
overhead: bulkheads: sepavating said: over-
head forms from:the interior face. of the
pipesand with said- overhead: forms enclos-
mgran overliead: cleanance-space, .and read-
113 zmblmble and readily- -removable wedg-
ing=means for forcing: said overhead forms
intor the proper: curvature  and: maintain-
g them securely in:- their adjusted: posi-
tion.

27. The. herein-deseribed apparatus. for
applyingto. the interior. of’ metallic pipes
a-lining suclr as: one:of mortan, which: com-
prises a: geb.of-lower mold- forms. of ‘sheet-
metali curved to: wumd less: than half-way
around: the interior of tﬂle pipe, means 1‘0"
maintaining:the: desived ¢! e'u%ncc space De-
tween: the' convex face of ‘said: forms. and
the concave wall: of the. pipe: comnmvmﬂ
means:- fov- closing: the ends of said. clear-
ance-space, - mac‘ﬂy—%pphed and readily-re-
moved: wedging-means . for: forcing: said
forms-in: to- the 7 proper-curvature and main-
taining them securely in: posuzon, a’ setof
0verhe&d mold= forms also -of sheet- notﬂ,
suitable means-for: maintaining the- ueﬂr%
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 rveadily-removed wedging-means for
separately forcing said overhead forms into
5 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 2 lining such as of mortar, in combina-

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 Beptember, A. D. 1924.

JOSEPH T. RICE.
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