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[57] ABSTRACT 
A drag trowel device having a plurality of leaves 
which contact the interior surfaces of a pipe coated 
with a lining substance to effect the trowelling of 
same. The leaves are mounted on one end of a longi 
tudinal lever arm and a counterweight is mounted at 
its other end. The lever arm is pivotally connected at 
an intermediate location thereon to a pulling means. 
The counterweight serves to cancel the net weight of 
the trowel itself so that the trowelling pressure exerted 
by the leaves will be the same along the top and bot 
tom of the pipe. 

28 Claims, 3 Drawing Figures 
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DRAG TROWEL WITH COUNTERWEIGHT 
MEANS 

This invention relates to an improved drag trowel de 
vice and, more speci?cally, to such a device which em 
ploys a novel means of positioning and mounting trowel 
leaves so as to effect more uniform trowelling of the in 
terior walls of pipes, tubes and other conduits. 
The present invention is suited foruse with lining ma 

chines which coat the intcrior walls of pipes and the 
like with plastic or mortar-like substances. These lining 
machines have a spray or distributor head which ro 
tates at speeds approaching two thousand revolutions 
per minute while the lining machine is pulled through 
the pipe or conduit. This high speed rotation causes the 
lining substance to be ?ung outwardly by centrifugal 
action so that it becomes deposited on the conduit wall. 
A trowelling device is moved along behind the distribu 
tor head; and various leaf-like trowelling elements 
mounted on the trowelling device wipe along the con 
duit walls to smooth out the deposited material. The 
trowelling elements are spring biased radially against 
the interior walls to ensure full trowelling of the depos 
ited material. _ 

In the past, certain problems have been encountered 
in the use of these trowelling devices. More particu 
larly, it has been dif?cult to maintain even trowelling 
pressure around the conduit being lined. In most prior 
art arrangements, the trowelling device was coupled to 
.thedepositing device by means of a ?exible connec 
tion. However, this was disadvantageous because, the 
weight of the trowelling device would add to the down 
ward leaf pressure so that the bottom of the conduit 
was trowelled more severely than the other regions. On 
the other hand, it would not be practical to mount the 
trowelling device to extend out cantilever fashion be 
hind the material depositing device because in such 
case the conduit irregularities, i.e. turns or dips, en 
countered by the material depositing device would 
cause it to swing the trowelling device quite severely 
and in a manner unrelated to the particular conduit ir 
regularities in the vicinity of the trowelling device. 
The present invention overcomes the above de 

scribed problems and permits the trowelling of conduit 
interiors in a smooth and uniform manner. The trowel 
ling obtained through the present invention is not ef 
fected by the weight of the trowelling device nor is it 
subject to the'movements of the material depositing 
mechanism to which it is coupled. 
‘According to the present invention there is provided 

a novel drag trowelling arrangement wherein a drag 
trowelling assembly is mounted toward one end of .a 
longitudinally disposed lever arm. A counterweight is 
mounted on the lever arm toward its other end and a 
swivel connection to a material depositing device or 
other pulling means is provided on the lever arm inter 
mediate the trowelling assembly and the counter 
weight. The swivel connection is maintained by the 
pulling means generally in the vicinity of the axis of the 
conduit through which the trowel is being moved. The 
counterbalance arrangement neutralizes the weight of 
the trowelling assembly so that equal trowelling forces 
are applied around the interior of the conduit. Also,' 
any movements of the swivel connection away from the 
axis of the conduit will be accomodated automatically 
by a swinging of the lever arm about the swivelconnec 
tion and a corresponding countermovement of the 
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- trowelling, assembly so that: it willxremain centered and 
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continue to exert even trowelling pressure around the 
conduit interior. ' ' 

As will be described more fully hereinafter, the pres 
ent invention, in certain aspects, involves arrangements 
in which a plurality of tandemly disposed trowelling as 
semblies are mounted as above described to obtain 

‘ rough and ?nish trowelling. Also, according to one em 
bodiment the two trowelling assemblies are mounted 
on a common arm which itself is pivoted to the lever 
arm so as toimprove the balancing of trowelling forces 
and to maintain proper orientation of the trowelling de 
vice. , i 

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 thatwill be 
described more fully, hereinafter. Those skilled in the 

' art will appreciate that the conception onwhich this 
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disclosure is based may readily be utilized as the basis 
of the designing of other structures for carryingout the 
purposes of this invention. It is important, therefore, 
that this disclosure be regarded as including such 
equivalent constructions as to not depart from the spirit 
and scope of the invention. , _ I 

Cetain speci?c embodiments of this invention have 
been chosen for purpose of illustration and description, 
and are shown in theaccompanying drawings, forming 
a partof the speci?cation, wherein: . _ . 

FIG. 1 is an elevation view,'partially in ‘section, show 
ing a drag trowel device in which the present invention 
is embodied: ‘' . . _ 

FIG. 2 is aview similar to FIG. 1 but showing a modi 
?ed form of the drag'trowel device of the present in 
vention; and _ . ' ' v , 2 

FIG. 3 is a view similar to FIG. 2, but showing a still 
further modi?ed form of the drag trowel device of_ the 
present invention. 1 , . 

As shown in FIG. 1 a conduit 10, such as a pipe, is 
provided with a lining 12 of a castable material, such as 
cement or mortar, which reconditions the pipe by seal 
ing any leaks and allowing smooth and free ?uid ?ow 
‘therethrough without further corrosion. 

The lining 12 is applied by'a combination ‘depositing~ 
and trowelling machine 14 which is pulled lengthwisev 
through the pipe 10. The depositing and trowelling ma 
chine 14 comprises a material depositing mechanism 
16 and a trowellingdevice 18 which is attached to and 
follows the materialdepositing mechanismthrough the 
pipe. The material depositing mechanism 16 includes a 
housing 20 which contains material feed arrangements 
and drive motors for depositing the lining material. 
Wheels 22, or equivalent support elements, extend 
from the pipe 10 to hold the material depositing mech 
anism 16 centered in the pipe as it ispulled through the 
pipe by any suitable means (not shown). 
The material depositing mechanism 16 also includes 

a rotary distribution head 24 extending from behind the 
mechanism. This head rotates at high velocity, e.g. at 
2000 revolutions per minute and thereby causes a wet 
?uent lining material 26, such as cement or cement 
mortar, to be thrown centrifugally outward so that it 
becomes deposited on the inner surface of the pipe 10 
in the form of a rough lining 12a. This rough lining 12a 
is then acted upon by the trowelling device 18 as it 
moves along behind the material depositingmechanism 
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l6; and the trowelling device 18 smooths out the rough 
lining 120 before it hardens so that there is formed the 
smooth lining 12. 
The trowelling device 18 comprises a frame 28 made 

up of a conical ring 30 somewhat smaller in diameter 
than the pipe 10, a hollow central axial shaft 32 and a 
plurality of spokes 34 and 36 extending, respectively, 
from the front and rear of the shaft 32 to the conical 
ring 30. A plurality of sheet metal trowelling leaves 28 
are mounted in overlapping array about the conical 
ring 30; and each leaf is secured to the ring 30 by 
means of a pivot 40. The trowelling leaves 38 extend 
out behind the ring 30 and their pivots 40 are so ori 
ented that as the leaves swing about them their rear 
ward edges ?are outwardly more or less to accommo 
date different pipe diameters. 

' A bias spring 42 is provided to urge the trowelling 
leaves outwardly against the interior surface of the pipe 
10. This bias spring 42 is a coil spring bent around to 
form a torus which ?ts inside the overlapped trowelling 
leaves; and it is secured to the ring 30 by means of wires 
44 which extend forwardly from the spring to the pivots 

- 40. ' ‘ 

The trowelling device 18 is connected to the material 
distributing mechanism 16 by means of a coupling de 
vice 46. This coupling device comprises a bracket in 
the form of cup shaped housing 48 having its open end 
?anged and secured, by means of screws 50, to a plate 
52 mounted at the ‘rear of the distributor head 24. The 
base of the cup shaped housing 48 is formed with a ball 
socket 54. This socket accommodates a ball formation 
56 located along the length of a rod-like mounting lever 
58. The mounting lever passes through the base of the 
cup shaped housing 48 and terminates near the plate 
50. The'housing 48 thus serves as a bracket to connect 
the mounting lever pivotally near its central region to 
the distributor head 24. A cylindrical counterweight 60 
is ?tted onto the mounting lever 58 within the housing 
48; and the distance of the counterweight from the ball 
and socket joint, formed by the socket 54 and the ball 
formation 56, can be adjusted simply by moving the 
counterweight along the length of the mounting lever 
and securing it in place with a setscrew (not shown). It 
will be seen that the ‘counterweight 60 is free to move 
inside the cup shaped housing 48 as the mounting lever 
58 pivots at the ball and socket connection 54, 56. The 
counterweight may also be threaded onto the lever 58 
and adjusted simply by rotating it on the lever. 
The portion of the mounting lever 58 which projects 

beyond the base of the cup shaped housing 48 extends 
into and through the central axial shaft 32 of the trow 
eling device 18. The rearward tip of the lever 58 is 
threaded; and a washer 62 and a nut 64 are provided on 
it to hold the shaft 32 onto the lever. This allows free 
rotation of the shaft 32 and the trowelling device 18 on 
the lever 58. 

It will be appreciated that the ball and socket joint 
formed by the socket 54 and the ball formation 56, 
serves both as a swivel and as a lever fulcrum for the 
lever 58. The lever 58 is weighted on one side of this 
fulcrum by the trowelling device 18; and it is weighted 
on the opposite side of the fulcrum by the counter 
weight 60. By proper adjustment of the location of the 
counterweight 60 along the lever arm 58, as above de 
scribed, the weight of the trowelling device 18 can be 
precisely balanced. As a result, the weight of the trow 
elling device 18 is not supported by the trowelling 
leaves 38 but instead it is supported by the material de 
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4 
positing mechanism 16 acting through the lever arm 
fulcrum. Because of this the only outward forces ex 
erted by the troweling leaves on the interior of the pipe 
10 are those which are produced by the bias spring 42; 
and these forces are equally distributed in all radial di 
rections. At the same time the troweling device is free 
to move up or down or sideways as the combination de 
positing and trowelling machine 14 passes over in 
clines, dips or curves in the pipe 10. 

In operation of the above described combination de 
positing and trowelling machine 14, the material depos 
iting mechanism 16 is pulled through the interior of the 
pipe 10 by any known means, while the wheels 22, 
which ride along the inner surfaces of the pipe, serve to 
maintain the rotary distributor head 24 centered in 
alignment with the pipe axis. Thus, as the distributor 
head rotates while moving along through the pipe 10, it 
throws lining material 26 out against the inner walls of 
the pipe to form the uniformly distributed, though 
rough, lining 12a. 
As the trowelling device 18 is pulled along behind the 

material depositing mechanism 16, the leaves 38 of the 
trowelling device press outwardly against the rought 
lining 12a and smooth it to form the finished lining 12. 
Because of the above described counterbalancing pro 
vided by the coupling device 46, the weight of the trow 
elling device 18 is not transmitted through the trowel 
ling leaves 38; and accordingly an even trowelling pres 
sure is exerted in all radial directions so that the thick 
ness of the ?nished lining 12 is uniform all about the 
pipe interior. At the same time should the depositing 
and trowelling machine 14 pass through inclines, dips 
or curves in the pipe 10, the pivoting characteristic of 
the coupling device will allow the leaves of the trowel~ 
ling device to remain centered in the pipe even though 
the fulcrum point of the lever arm 58 may temporarily 
be shifted away from the pipe axis. 

-In certain instances, the material depositing mecha 
nism 16 does not have a separate plate such as the plate 
52 extending beyond the rotary distributor head 24. 
Accordingly, it becomes necessary in such instances to 
mount the drag trowel directly to the rear face of the 
rotary distributor head 24. Since these distributor 
heads rotate typically at about two thousand revolu 
tions per minute, it becomes necessary to provide spe 
cial rotary bearing arrangements which allow the drag 
trowel to move through the pipe 10 without rotation. 
Such an arrangement is illustrated in FIG. 2. As can be 
seen in FIG. 2, there is provided a mounting plate 70 on 
the rear face of the rotary distributor head 24. A ta 
pered conically shaped housing 72 is af?xed to the 
mounting plate 70 to rotate with it and with the rotary 
distributor head 24. The housing 72, as shown, tapers 
rearwardly toward the axis of the device. The outer 
race of a ball bearing assembly 74 is mounted toward 
the rearward end of the housing 72. The inner race of 
the ball bearing assembly 74, as shown, is formed with 
a ball socket 76 which accommodates a ball formation 
78 of a mounting lever 80. The mounting lever 80 is 
similar in structure and operation to the lever arm 58 of 
the preceding embodiment. Also, the remainder of the 
elements forming the coupling device are the same as 
in the embodiment of FIG. 1. Thus the housing 72 
serves as a bracket to connect the mounting lever piv 
otally near its central region to the distributor head 24. 
The arrangment of FIG. 2, however, allows very rapid , 
rotation of the conically shaped housing 72 while the 
mounting lever 80 remains free from such rotation; al 
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though, it is free to swivel .in the ball and socket forma 
tionde?ned by the socket .76 and the ball formation 78. 
The embodiment of FIG. 2 provides an additional re 

?nement whereby both rough and ?nish trowelling can 
be accomplished Simultaneously. According to this re 
?nement, there is provided a second or rearward trow 
elling frame assembly 81 made up of a rearward conical 
ring 82 and spokes 84, which extend from the ring 82 to 
the rearward end of the shaft 32. This assembly is rig 
idly mounted by means of struts-86 secured to spokes 
88 which in turn extend between the forward conical 
ring 30 and the hollow a-xial shaft 32. As can be seen in 
FIG. 2, the mounting lever 80 extends completely 
through the axial shaft 32, as in the preceding embodi 
ment, and it is secured there by means of a nut and 
washer assembly 62, 64 as described above. 
The rearward trowelling assembly 81 is of substan 

tially the same construction as the forward trowelling 
assembly 18. As shown, the rearward trowelling assem 
bly 81 comprises trowelling leaves 86, which are con 
nected to the conical ring 82 by means of pivots 88. 
These leaves are biased radially in an outward direction 
by means of a circumferential bias spring 90. The 
spring 90 is also secured to the rearward conical ring 82 
by means of wires 92 extending between the pivots 88 
and the spring. . 

It will be noted from FIG. 2 that the trowelling leaves 
86 are in staggered relationship withrespect to the 
leaves 38 of the forward trowelling assembly. Thus, any 
irregularities which may be left by the forward trowel 
ling assembly are smoothed out by the subsequent pas 
sage of the rearward. trowelling assembly 81. In addi 
tion, the bias spring 90 may be more lightly stressed 
than the bias spring 42 of the forward trowelling assem 
bly so that a lighter ?nishing trowelling action can be 
obtained. . 

The two trowelling assemblies are rigidly mounted 
with respect to each other; however, they are free‘to 
pivot as a unit about the fulcrum point of the mounting 
lever 80 de?ned by the ball and socket assemblys76, 78. 
The counterweight 60 may be adjusted, as in the pre 
ceding embodiment, to counterbalance the net weight 
of the two sets of trowelling leaves. 
The embodiment of FIG. 3 provides a further re?ne 

ment which allows two sets of trowelling leaves tobe 
mounted rigidly with respect to each other and yet per 
mits a more ?exible pivoting acting so that the device 
may follow a sharper curvature in the pipe 10. As can 
'be seen in FIG. 3, the overall structure of the two trow 
elling assemblies is substantially the same as that de 
scribed above in connection with FIG. 2. However, in‘ 
the arrangement of FIG. 3, there is provided a large di 
ameter hollow axial shaft 100 which replaces the axial 
shaft 32 of the preceding. embodiments. The large di 
ameter hollow axial shaft 100 is rigidly connected to, 
and forms a portion of, the frame and strut assemblies 
of the forward and rearward trowelling assemblies. The 
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mounting lever 80 extends back through the center of - 
the axial shaft 100 and is connected to a ?ange 102 
therein by means ofa ball and socket swivel’ 104. 
With this arrangement, it will be appreciated that a 

double pivoting action is provided which allows the for 
ward and rearward trowelling assemblies to maintain a 
proper alignment with the pipe 10 even when following 
an axis which is offset with respect to the axis of the 
material dispensing mechanism 16. The manner in 
which this double pivoting operates to permit more 
even trowelling while the depositing and trowelling 

65 

. . 6 , , 

mechanism moves'around a curvature or a dip in a pipe 
can be visualized by considering the rotary, distributor 
head 24 to have moved upwardly from its normal posi 
tion along the pipe centerline as shown in FIG. 3. This 
movement occurs, for example, when the distributing 
mechanism moves into a dip .in the pipe 10. This up 
ward movement causes the ball and socket pivot 74, 76 
to moveupwardly. However, the trowelling assemblies 
18 and 81 remain in position while the mounting lever 
80 pivots to move the counterweight 60 to its phantom 
line position. It will also be“ seen, that the orientation of 
the trowelling assemblies 18 and 81 is not affected. by 
this movement. Instead they remain aligned along the 
centerline of the pipe 10 in the region they happen to 
be trowelling. This is due to the fact that the pivot 104 
allows the orientation of the trowelling assemblies 18 
and 81 to remain independent of the angular position 
assumed by the mounting lever 80..Instead, the align- ' 
mentof the two trowelling assemblies 18 and 81 is con 
trolled solely by their contact with the sides of the pipe 
10. Because of thisva ?oating type trowelling arrange 
ment is obtained which follows curvatures and dips in 
pipes being trowelled and yet maintains an even trowel 
ling pressure throughout the lengthand circumference 
of the pipe. 

In order to ensure thattheitwo trowelling assemblies I 
exert balanced forces against) the pipe. being trowelled 
they should be maintained balanced with respect tothe 
pivot 104. This balancing may be precisely controlled 
and maintained, as shown in FIG. 3, by means of a bal 
ance ring 106 which ?ts over and is slideable along the 
hollow axial shaft 100. The balance ring 106 is moved 
back and forth until the overall weight distribution of 
the two trowellingassemblies 18 and 81 and the hollow 
axial shaft 100 with the ring 106 is balanced with re 
spect to the pivot 104. The ring 106 may then be se 
cured in place with a setscrew 108. 
Although particular. embodiments of the invention 

are herein disclosed for purposes of explanation, vari 
ous modi?cations thereof, after study of this speci?ca 
tion, will be apparent to those skilled in the art to which 
the invention pertains. 
.What is claimed and desired to be secured by Letters 

Patent is: . _ > 

1. A drag trowelling device comprising a frame, trow 
elling leaves supported from said frame, an elongated 
lever arm, said frame being mounted at a ?rst location 
on said lever arm, counterweight means to neutralize 
the net weight of the frame and trowelling leaves, said 
counterweight means being mounted at a second loca 
tion on said arm and support means including a pivot 
supporting said arm for swinging movement about a 
third location intermediate said first and second loca 
tions. , . 

2. A drag trowelling device according to claim vl 
wherein ‘said counterweight means is adjustably posi 
tionable along said lever arm. , 

3. A drag trowelling device according to claim 2 
wherein said counterweight means. is provided with 
locking means for securing it to said lever arm at differ 
ent locations along its length. 

4. A drag trowelling device according to claim 1 
wherein said trowelling leaves are resiliently biased in 
radial outward directions. 

5. A drag trowelling device according to claim 1 
wherein said frame is mounted for free rotation about 
said lever arm about its longitudinal axis. 
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6. A drag trowelling device according to claim 1 
wherein said pivot is constructed to allow swinging 
movement of said lever arm in all directions radial of its 
axis. 

7. A drag trowelling device according to claim 1 
wherein said pivot comprises a ball and socket con 
struction. 

8. A drag trowelling device according to claim 1 
wherein said pivot includes a bearing permitting free 
rotational movement of said lever arm about its axis. 

9. A drag trowelling device according to claim 1 
wherein said frame supports plural sets of trowelling 
leaves. 

10. A drag trowelling device according to claim 9 
wherein said frame is pivotally connected to said lever 
arm at a location intermediate said sets of trowelling 
leaves. 

11. A drag trowelling device comprising a support 
member, centering means for maintaining said support 
member generally centered within a tubular conduit as 
it is pulled through the conduit, an elongated lever arm, 
connector means pivotally connecting said lever arm, 
at a location thereon intermediate its ends, to said sup 
port member, trowel means mounted on the elongated 
lever arm on one side of the said location and counter 
weight means to neutralize the net weight of the trowel 
means, said counterweight means being mounted on 
they elongated lever arm on the other side of said loca 
tion. ' i 

12. A drag trowelling device according to claim 11 
wherein said support member includes means for con 
tacting the interior of a conduit for maintaining said 
support member substantially centered therein. 

13. A drag trowelling device according to claim 11 
wherein said connector means comprises a swivel al 
lowing both swinging and rotary movement of said 
lever arm. 

14. A drag trowelling device according to claim 11 
wherein said connector means includes a ball and 
socket construction. 

15. A drag trowelling device according to claim 14 
wherein said connector means further includes rotary 
bearing means allowing free rotation of said support 
member with respect to said lever arm. 

16. A drag trowelling device according to claim 11 
wherein said connector means includes a generally 
cupéshaped housing having its open end secured to said 
support member and its base pivotally connected to 
said lever arm. 

17. A drag trowelling device according to claim 16 
wherein said lever arm extends through the base of said 
housing and wherein said counterweight means is posi 
tioned between the walls of said housing. 

18. A drag trowelling device according to claim 17 
wherein the base of said housing is connected to the 
outer race of a rotary bearing having a rotational axis 
extending along .the longitudinal axis established by 
said centering means and a ball and socket structure 
connected to the inner race of said bearing. 
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8 
19. A drag trowelling device according to claim 11 

wherein said support member is a portion of a lining de 
positing device. 

20. A conduit lining mechanism comprising a lining 
material depositing mechanism operable, when 
dragged through a conduit, to impel hardenable liner 
material onto the interior walls of the conduit, trowel 
ling means having a plurality of trowel elements biased 
radially outwardly to press upon and smooth out the 
deposited liner material when the trowelling means is 
pulled along through the conduit behind the material 
depositing mechanism and coupling means connecting 
said trowelling means to said material depositing mech 
anism to be pulled along behind it, said connecting 
means comprising a support bracket secured to and ex 
tending out behind the depositing mechanism, an elon 
gated lever arm extending generally axially of said 
trowelling mechanism, means pivotally connecting said 
lever arm, at a location thereon intermediate its ends, 
to said support bracket, said trowelling means being at 
tached to the elongated lever arm on one side of said 
location and counterweight means to neutralize the net 
weight of the trowelling means, said counterweight 
means being mounted on said elongated lever arm on 
the other side of said location. 
21. A conduit lining mechanism according to claim 

20 wherein said support bracket is in the form of a cup 
shaped housing having its open end mounted on the 
material depositing mechanism and having secured to 
its opposite end said means pivotally connecting said 
lever arm. 
22. A conduit lining mechanism according to claim 

'20 wherein said trowelling means comprises a frame 
supporting two sets of trowelling leaves tandemly 
thereon. 

23. A conduit lining mechanism according to claim 
22 wherein said trowelling means includes a central ax 
ially extending member from which radial elements ex 
tend to support said trowel elements. 

, 24. A conduit lining mechanism according to claim 
23 wherein said trowelling means is attached to said 
lever arm at said central axially extending member. 
25. A conduit lining mechanism according to claim 

24 wherein said trowelling means is attached to said 
central axially extending member at a location thereon 
intermediate said two sets of trowelling leaves. 
26. A conduit lining mechanism according to claim 

25 wherein said lever arm is pivotally attached to said 
central axially extending member. 

27. A conduit lining mechanism according to claim 
26 wherein said central axially extending member is tu 
bular and of substantially larger diameter than said 
lever arm, said lever arm extending inside said member 
and pivotally secured to an inner ?ange in said mem 
ber. 

28. A conduit lining mechanism according to claim 
27 wherein said central axially extending member in 
cludes a balance weight longitudinally adjustable there 


