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[57] ABSTRACT 

A machine for applying a ?uent-lining material to the 
inside of a pipe which is arranged to be progressed 
through the pipe and which includes distributor means 
for slinging material in a generally radial spray on the 
walls of the pipe, and spaced trowelling means for 
smoothing the lining material on the wall, and a dia 
phragm interposed between the distributor means and 
the trowelling means for intercepting rebound parti 
cles and preventing them .from imbedding in the 
fresthly trowelled surface. 

1 Claim, 3 Drawing Figures 





1 
LINING MACHINE 

This application is a division of our copending appli 
cation, Ser. No. 783,301 filed Dec. I2, 1968, now Pat. 
No. 3,599,299. 
This invention has to do with apparatus for applying 

?uent lining material to the inside of conduits or pipes 
and more particularly the invention, among other uses, 
is adapted for applying and smoothing lining material 
such as of Portland cement, concrete or other material 
while still in a plasticcondition on the internal walls of 
pipes and conduits. > 
Mortar pipe lining machines are known which cen 

trifugally sling mortar in a radial spray pattern from a 
- revolving distributor head so that it impinges on the 
walls of a pipe where it adheres forming a coating. The 
coating as initially applied has a rough-textured surface 
and is normally smoothed by a system of trowels which 
are mounted concentrically with the distributor head 
and project beyond it. We have discovered, according 
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to our invention, that a small portion of the spray failed _ 
to adhere to the pipe and splashed or rebounded away 
from the surface. These rebounding particles moved in 
all directions, but a significant number of them tended 
to land on the already trowelled‘lining where they ad 

_ hered to the fresh mortar. Then, when the mortar set, 
these particles were ?rmly cemented to the surface re 
sulting in an objectionably rough surface, which to a 
degree defeated one of the purposes of the lining oper 
ation. In many cases it was necessary to remove these 
particles by handscouring. These rebound particles can 
occur in any size of pipe but become more severe as the 

, diameter increases. An object of this invention is to 
overcome the problems encountered with prior art ap 
paratus as will become apparent as the description pro 
ceeds. 
Brie?y, our invention contemplates the provision of 

a new'and improved machine for applying fluent lining 
material to the inside of pipes, the machine being ar 
ranged to be progressed through the pipe and ‘compris~ 
ing a distributor head for slinging the material in a ra 
dial spray pattern so that it impinges on the walls of a 
pipe. In addition, the machine includes trowel means 
which serve to effect smoothing of the lining material 
on the walls of the pipe.‘ A diaphragm is provided which 
is mounted between the distributor head and the trow 
els for intercepting rebounding particles which would 
otherwise land on the freshly trowelled surface. 
There has thus been outlined rather broadly the more 

important features of the invention in order that the de 
tailed description thereof that follows may be better 
understood, and in order that the present contribution 
to the ‘art may be better appreciated. There are, of 
course, additional features of the invention that will be 
described hereinafter which will form the subject of the 
claims appended hereto. Those skilled in the art will 
appreciate that the conception on which this disclosure 
is based may readily be utilized as vthe basis for the de 
sign of the other structures for carrying out the several 
purposes of the invention. It is important, therefore, 
that this disclosure be regarded as including such 
equivalent constructions as do not depart from the 
spirit and scope of the invention. 
Several embodiments of the invention have been 

chosen for purposes of illustration and description, and 
are shown in the accompanying drawings, forming a 
part of the specification wherein: 
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2 
FIG. 1 is a side elevation of a machine for applying 

a fluid lining material to the inside ‘of a pipe con 
structed according to the concept of my invention; 
FIG. 2 is an end view of the machine of FIG. 1, show 

ing details of the trowelling means; and 
FIG. 3 is a fragmentary side elevation of another em 

bodiment of my'invention. 
Referring to ‘the drawings in greater detail, as shown 

in FIG. 1, a machine indicated generally at 10, for ap 
plying a ?uid lining material, such as Portland cement‘, 
concrete or other material, for example, to the inside 
of a pipe 12 is arranged to be progressed through the 
pipe in the direction of arrow 14 on wheels 16, as by 
means of a tow cable (not shown) wound onto a winch 
(not shown) outside the pipe. In some installations the 
machine is self-propelled, instead of. using the tow ca 
ble. The machine comprises a distributor head 18 
which is rotated at high speed by an electric motor (not 
shown) and to which ?uent cement mortar lining mate 
rial is supplied under pressure from a source'outside 
the pipe being lined, through a ?exible conduit (not 
shown) extending from the inlet of the pipe. In some 
installations, particularly where large volumes are in 
volved, the ?uent cement mortar lining material is sup 
plied by means of shuttle vehicles. ‘ 
The revolving distributor head 18 centrifugally slings 

the motar in a generally radial spray pattern 20 so that 
it impinges on the wall of the pipe 12 where it adheres 
forming a coating 22 thereon. The coating as initially 
applied has a rough textured surface which is smoothed 
by trowels 24. These trowels are carried on a resilient 
system of arms indicated generally at 26 which are, in 
turn, mounted on ?ange 28, as at 30, at the end of a 
trowel shaft 32. The trowel shaft is mounted on suitable 
bearings (not shown) concentrically disposed with re 
spect to the distributor head 18 and projecting longitu 
dinally therefrom. This shaft is rotated at a relatively 
slow speed with respect to the rotational speed of the 
distributor'head, and it is synchronized with the travel 
speed of the machine so that the entire surface of the 
lining is smoothed by the trowels 24. 
There is a small proportion 33 of the spray 20 which 

does not adhere to the pipe 12, but which splashes and 
rebounds away from the surface. Some of this spray is 
reflected in a direction towards‘the already trowelled 
lining 34. If these particles reach the freshly trowelled 
lining, they would adhere and cause an objectionably 
rough surface to be formed, and in some cases it would 
be necessary to remove them by handscouring. Ac 
cording to my invention, I provide a diaphragm 36 
mounted between the distributor head 18 and the trow 
els 24 to intercept the path of the rebound particles as 
at 36, which would otherwise land on the trowelled sur 
face. This diaphragm de?ects these particles so that 
they land on the uncoated lining, as at 40. These parti 
cles are then trowelled onto the surface of the lining, 
becoming a part of it, where they belong. 

In the embodiment of my invention as illustrated in 
FIG. 1, the diaphragm 36 is mounted on the ?ange 28 
of the trowel shaft 32, as at 42. It will be appreciated 
that the required diameter of the diaphragm decreases 
in proportion to an increase in the distance between the 
diaphragm and the distributor head 18. On the other 
hand, a shorter overhang from the distributor head pro 
vides a stronger structure by reason of the reduced can 
tilever effect. It will also be appreciated that the periph 
cry of the diaphragm 36 of FIG. 1 is of circular con?gu 
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ration and concentrically disposed with respect to the 
shaft 32, by reason of the fact that it rotates with the 
trowels 24. 
As best seen in FIG. 1, there is a gap 44 between the 

diaphragm 36 and the pipe 12 so that the machine op 
erator can monitor the ?nished lining 34 and make any 
necessary adjustments to the trowels or machine opera 
tion. 

In the embodiment of FIG. 3, the revolving distribu 
tor head 18 centrifugally slings mortar 20 in a radial 
spray pattern so that it impinges on the walls of the pipe 
12 where it adheres forming a coating 22. This coating 
is smoothed by a system of trowels 24 in the same man 
ner as that described in connection with the embodi 
ment of FIGS. 1 and 2. In the embodiment of FIG. 3, 
a ?ange 45 is mounted on a portion of an extrusion 
tube 48 projecting through the distributor head 18 and 
a diaphragm 46 is mounted thereon, as at 50. This part 
is stationary with respect to the machine, and hence 
provides a sationary point of support for the diaphragm 

. 46. In this embodiment it is .not necessary that the dia 
phragm be circular or concentric with respect to the 
trowel shaft. However, it is necessary that a gap 52 be 
provided between the diaphragm and the pipe for pur 
poses of allowing the operator to monitor the ?nished 
lining 34. In some installations it may be desirable to 
make the gap 52 very small, and in such cases a seg 
ment 54 of the diaphragm 46 is hinged, as at 56, to the 
diaphragm so that it may be folded over to provide ac 
cess to the trowels for cleaning and to provide clear vi 
sion for the operator to monitor the finished lining 34. 
A sliding locking latch 58 serves to lock the segment 54 
in its closed or operative position as shown by the solid 
lines in FIG. 3. The broken lines in FIG. 3 show the seg 
ment in its open position. 

It will thus be seen that the present invention does in 
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4 
deed provide an improved machine for applying ?uent 
lining material to the inside of pipes which is superior 
in simplicity, economy and ef?ciency as compared to 
prior art such devices. 
Although certain particular embodiments of the in 

vention are herein disclosed for purposes of explana 
tion, various modi?cations thereof, after study of this 
speci?cation, will be apparent to those skilled in the art 
to which the invention pertains. 
What is claimed and desired to be secured by letters 7 

patent is: 
1. A machine for applying a ?uent lining material to 

the inside of a pipe, the machine being arranged to be 
progressed through the pipe and comprising a revolving 
distributor head for centrifugally slinging mortar in a 
radial spray pattern so that it impinges on the walls of 
a pipe where it adheres forming a coating, a trowel 
shaft projecting in a linear direction from said distribu 
tor head, bearing means for mounting said shaft con 
centrically with respect to said distributor head, a 
?ange mounted on the end of said trowel shaft, a resil 
ient system of arms mounted on said ?ange, trowels 
carried by said system of arms, said shaft being rotat 
able at a relatively slow speed and in synchronization 
with the travel speed of the machine so that said trow 
els smooth the entire surface of the lining, and a dia 
phragm mounted on said ?ange between said distribu 
tor head and said trowel arms to intercept the rebound 
particles which would otherwise land on the trowelled 
surface, said diaphragmbeing a thin plate of sheet ma 
terial disposed substantially perpendicular to the pipe, 
said diaphragm being of substantially round con?gura 
tion and being rotated with said trowels at said rela 
tively slow speed. 
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