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PIPE CLEANIN G MACHINE

James D. Cummings

and Milton P. Laureént,

‘Hotiston, Tex., rassignors to Crutcher-Rolfs:.
Cummings ' Company, Houston, Tex a corpo--

ration:

of 'l’exas R
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, 12 Claims
1 N
The invention relates to a pipe cleaning ma-
chme and partncu] rly

sluface ‘of the bibedis properiy cleaned an
therefore_ necessary to ca?é)p]

operation on the surfécéof ¢
*Quite ‘often d pip“ i

*1n pipe cle ~"mng operaﬁions where the plpe is

mcorporated in a plpelin

ing it in proper Positioh upon the’ pipe:’ h 0

“The "present ~ifivention> GoR ¢
cleaning machine inciudmg B
edge” of ‘the' fratrie”is mounted ‘totravel on the
pipeline ‘and “the" othéi Y&
mounted on an outriggét whedl t5
earth stirface alohg the pipelif. SR

~“It is ‘one of the: objects of the: mvention to pro-
vidé & ffameé for bipe clédhing ridchitivs’ which

will travel'alorig the side’sr: the pip ’and support-

all"of the mechanismé for* supply
for cieamng thépipe, -

~"Anéther object ot the invention is to prov1de

an outrigger wheel for plpe™éleaning machines
wherein theé: whdel: is adJustable £6 accommodate
the terrain being traveldd, ~o=ft R v 2 o
~Arother obJect ‘of“thé invention is to provide
a housing' for pive cleamng mgcehine$ Which will
Pe-disposed gbotit the® “Pipe wherein tHe housing i$
adjustable relativeto the: pipe 80" as tb accommo—
date diffétent sized pibes = o &
“Another-object: 6f the invention is to provide

thet combination of “a/thousing ‘and::a - rotatible

cage theféin “wherein the” cleaning"members are
power: fdnven by engageinent of the cage with the
housmg Feorreets aaTa e

ol g

Another object of the invention is to provide ‘
power ‘drivén-eleaning: memberS\fOr a tr veling .

typepme cléaning'machine: ir Bty
* Another: object of "the "invention is to provide
a -pipe’ cledner member ‘whichis mounted ‘for

turhing “mévemerit ‘toward -and ‘away from the 7

pipebut which:isurged toward thepipe asa’ func-
tion of the speed of ‘rotation: of tHe cléaner:
~ Another object of the invention is to" provide
an“ddjustable* mechanism for' ’ch g

Tew A

jRxed ‘“‘v.- yraemas Eus

y ‘to°8 machine which 15" 0'

pracitically a’ grindingv
pe: * ¢ : :

Don & Bipeé s This
has been d1ﬂicu1t becaUSe of the Welght bf'the pibe
cleaning machine and*the diﬂicultiﬂof maifitain-

frafme  whérein ong

&dge’ of” the frame is
N < 25

(CL 15—104.04)
2

»pipe cleaning machine s¢ that the housmg may
be adjusted to accomniodate: different sized:-pips.:
—Another obiect of>thie inventionis:to provide a
power mechanism 'fot the éleaner cage of a pibe
cleaning machine wherein the cleaner elements
. afe drlven mdependentty of the rotation of such
cage, &
Anothei object of the invention is to provide
a painting or primer coating:attachment for pipe'
cleanmg rachifiessiz ¥3  ag i -
Bi tOther and” further obJects of the invention w111
be more readily apparent-when-considered in-con-
nection with:the following: descriptlon and the»
. accompanying drawings-wherein ES :
5 - Pig. 1 is afront: elevatiotyzof ‘s pipe cleanmg
e machme mounted 1m operativ position upon a'
pipe; RS & b
‘Fig. 2 isa rear end elevatlon oi' the pipe clean-
mg machine;: 8 RO
“Fig. 81 a top plan view looking down on the

T

20
L plpe cleaning machihe; =7
~ Fig. 4'is‘'a section: t:aken on the hne 4—4 of Fig
3 and showing & trarsverseiarrahgement of the
housing, cage: and cleaher-members; it~ - :
‘Fig. b is'a broken-detail view:showing the ad-
- Justlng mechanism-fof the outrigger wheel;. - -+~
“PFig. 6 is'abroken detail section through the .
housing, cage,and -the-: -cledner-member: drivmg
or supporting mechanismy:r -
Y Fig. 7'is a-top’plan:view looking down on the
Y rear: yoke" to - which a paintin ttachment has
been affixed; =+ ! o
Fig.8:is an end view of the pamting attach-
ment of Fig."7 with the pipe shown-in section;:
‘Fig. 9 isa broken detdiledtcvisw-along:the:line
@4 9--8-0f: Fig.-80f the attachment “tor illustrate the
arrangement of the parts; - :
Fig. 10 is a broken sectional view on the hne
{0-—10 of Pig.-8. Bl e
Pig: 1 1llustrates the pipe cleaning machine gen-
erally at ;- arid'thissmachine:inclades-the: frame.
2.+ 'This frame-is-of:peculiaficonstitiction-in that
it incorporates thé‘housing 3:4t.-one-edge-there-
of,which housing is‘made up of the sections-4
which may be clamped together by the bolts 5
“ in dlsposmg the housing it out the pipe such
as 6. o atd
‘This frame 2 is best seen in top plan view in
Fig. 3 and includes a-platform-aren T-which-car-
ties an'engine or 6ther-power source 8. A suitable
transmission mechanism® 9: controls the-power
from ‘the source 8-and- serves:to’ operate a drive
shaft -10° whicli ‘will*be: later-described:
This frdme-2 is-mounted-te-travel:on the pipe
55 6 by means of a briﬂge construction -slz« -This

£

slprnrine

50

YT
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bridge incorporates the pipes or beams 13 and (4
which are spaced apart and are suitably con-
~ nected to the circular flanges 15 which form the
housing 3 about the pipe.

Fig. 8 illustrates these pipes or beams i3 and
14 as carrying:the yoke. pieces- 16 at the end
thereof. Each.of these yokes is of peculiar con-
struction and extends over the top of the pipe g.

Each yoke carries the extensions 18 and 18 which "~
serve as bearings for the traction wheel shafts .

28. It will be noted from Fig. 1 that the roller

2,436,099
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21 mounted on each of these shafts:20 is slidable =
along the shaft, even though it i§ keyed thercto.:
Tt should be noted that the shaft 28 is substan--

tially tangent to the pipe and that the opposite
shafts 20 are connected together by the bevel
gears 23 so that the power connection 24 to one

15

of the shafts serves to drive both shafts, and

therefore both wheels. .

“The yoke 18 is connected tothe beams or pipes
{4 and 13 by the Utbolts-25. A shim or block 26
can be placed under. the pipe or beam so as to
adjust the position-cf the yoke relative to the
beam. R L P Do - -

If a pipe smaller than the pipe shown at 6 in
Fig. 1 is to be cleaned, it is only necessary to
mount a suitable number of the blocks 26 under
the U-bolts so as:to space the housing 3 concen-
trically about the pipe. If the:pipe is smaller,
the wheels 21 will slide along the shafts 26 and
accommodate themselves: to the -small diameter

pipe.  In this manner a variation in the size of
the pipe will not :cause -any wedging or binding.

action 'of ‘theses traction-or supporting wheels.
The connection. 24 Hiay extend over to the drive
shaft {9 in any suitable manner, but is preferably
in the forin of a:chain 28 connected between the

driving connection 24 at each end of the bridge.

The rear driving connection:24 will be connected
to the end 29 of the differential 30. The differ-
ential ‘30, in tuin, receives its-power through a
transmission ‘31 :@nd ;the driven connection 32
from g stub shaft 33 which is; in turn, driven by
the chain 84 from the ‘drive shaft 10. In this
manner it will'be fioted that.there are two trans-
missions, 9 and-31.:so that a considerable number
of variations in speed may be obiained.

The mechanism thus described supports. and

drives one edge'of the frame 2 upon the pipe. %

As best seen in Figs. 1 and 2, the opposite or out~:

board edge 35 of the frame 2 is supported by an’

outrigger wheel. 38, This wheel may be of any

suitable ‘construction,.but is preferably mounted.

upon a"stub shaft-38 which is journsaled in the
end of the arm 39 which ‘arm, in turn, is pivoted
on the shaft 48 carried.by the rear edge of the
frame 2. : I
Fig. 2 shows that one side 42 of the differential
30 carries a sprocket: wheel 43 by which'a chain

will drive another: sprocket wheel 44 on the hub:

of the wheel 35. In this'manner it seems cbvious
that there will be the differential 30 between the
traction wheel 21 on the pipe and the outrigger
wheel 36. B N s T

In a machine of this type which travels along
a pipeline across the country, it seems obvious
that the terrain being traversed by the outrigger
wheéel 36 may be uneven, and with this'in mind.
the arm 39 has been pivoted and may be adjusted
relative to the frame’ 2 by ‘any suitable means:
Fig. 5 shows an hydraulic cylinder 46 which car-
ries the piston snd rod assenibly 47 which is con-
nected -at 48 to the end of the arm 38 carrying

20

4

valves, and pipe connections may be corinected
o the cylinder, as seen in Fig, 1. This system
will serve to operate the piston 47 and to move
the arm 38 relative to the frame. Thus, If a
depression is encountered, liquid can be forced
into the cylinder-to such an extent that the frame
will femain at the same elevation while the out-
rigger wheel will travel down into the depression.

* “When the depression has been traversed the hy-
_draulic liquid can be released from the cylinder

o again-allow the arm 39 to move to a suitable
position -such-that the frame 2 is substantially
horizontal. It seems obvious that this arm 39

maybe adjusted in any desired manner to permit

satisfactory operation of the machine,

The transverse sectional view of Fig. 4 illus-
trates the pipe cleaning portion of the machine
and shows the housing 3 as being assembled about
the pipe §. This housing is, of course, supported
by the beams or pipes 12 and 13 and the traction
wheels 21, as previously. described, so that this.
housing- 3 merely slides along the pipe, but is
concentrically disposed about the pipe due to the

 adjustment of the yoke 16 relative to the sup-

25

30

35

40

porting pipss. e )

As indicated hereinbefore, it is.very desirable
to provide power driven cleaner members, and to-
this end the applicant has provided a rotatable
cage 50 which is best seen in end elevation in
Fig. 2. This cage is made up of a pair of semi-
circular members 51 clamped together with the
bolts 52 in position about the pipe 6. In order
to support this cage.for rotation,: the supporting

. rollers §3 are mounted on the shafts 54 on the

cage and these rollers: are arranged to travel on
the trackway 55 which forms a part of the hous-
ing 3. This trackway 55 acts as a support to allow
g rolling action of the rollers 83, - . .- - -
In order to furn this cage & drive sprocket 56
forms part of the cage and is driven-by the chain
57 from the drive sprocket 8. . .
- It seems obvious that as the cage 80 is driven
by the sprocket 56 that the rollers 53 will turn

. and follow the trackway 8§5. - :

45

50

55

It is desirable that the. cleaner members be
power driven so that they may.turn at a rela-
tively ‘high rate of speed as they rotate about
the pipe. 'To accomplish this operation, the
cleaner members 60, as seen in Fig. 4, are mount-:

' ed upon a sleeve or cleaner member supporting

assembly indicated generally at 6!.
bly is best seen in Fig. 6. ’

This assem-
The wheels 53 are shown ag traveling on the

= trackway 55 and these wheels are affixed to the

shaft 5. This shaft 54 is rotatably mounted In
the cage 50 by means of the antifriction bearings
62, and is of a length to extend from end to end
of the housing 3 and carries an identical set of

. wheels 53 on the other end thereof. The pipe

€0

.

cleaner member assembly includes the sleeve 65
which is mounted for turning movement.upon the
hubs ‘68 of the cage 50.° This sleeve 65 has an’
exterision 68:thereon which extendslaterally from:
the sleeve and serves to support the cleaner
spindle- 89 in the antifriction ‘bearings 10. The
spindle 69 carries a‘cleaner member 71 which is:
preferably in the form of wire bristles or other
suitable members which will brush against the

- surface of the pipe to perform- the cleaning op-:

70

the stub shaft 38,7 Acirculating system 49 includ- -

ing a suitable pump, a source of liquid, relief

75

eration. This'member-T{ is held in-place by the
nut 72 which can be readily removed in order to
change the member either as to type; size or con-
struction. : - L L

_ In order that this cleaner member T1.may turn:
at a relatively high speed against the surface of
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the: pipe, a driving connection 18 extends. from
the sprocket wheel 14.6n the shaft 54 to.qa similar
sprocket 75-on the spindie §9. . In this manner s
positive and. powerful driving connection is imadt_a
to the cleaner member T1. The turning of the
sleeve 65 and extension 68 ‘causes the cleaner
member 11 to move toward and away from the
outer surface of the pipe 6.

Inasmuch as it is desirable to.force:this cleaner
member against the pipe with at: least a prede-
termined force, and in view of the fact that the
entire cage is rotated at a relatively-high rateiof
speed, a counterweight or counterbalance 17 1is
shown as having been mounted upon. the segment
18 on the housing 65. 'This segment is best seen
in Fig. 4 as having a plurality of openings: 79
therein so as to adjustably receive the shank. 8%
of the counterweight 77.

It seems obvious that by adjustment of -this
weight 17 the centrifugal action of the weight can
be varied and utilized to force the cleaner mem-
ber T against the pipe. The adjustment. of this
weight can be made in accordance with the size
and type of the cleaner member, the size and con-
dition of the pipe to be cleaned, and the speed
of rotation of the cage. Fig. 4 shows four of
these cleaner assemblies.

It will be noted that the rollers 53 serve a .dual
purpose. That is, they serve to rotatably support
the cage 50 in the housing 3 and they also serve
to drive the shaft 54 to impart power to the
cleaner members 14,

In order to guide the rotation of the cage fo
prevent end sway, it will be noted that the cir-
cular flanges of the housing 3 are provided with
an addifional trackway 82 on the inner face
thereof. This internal trackway receives the
guide rollers 83 which are carried on the shafts 84
extending from the periphery of the cage 59.

These rollers are seen in operation in Fig. 3.
It seems obvious that the cleaner 71 may turn
about its supports on the cage 50 in: any desired
amount so as to contact different sized pipe.
That is, the brush portion TI can move inwardly
and the counterweight 77 move outwardly if a
small-pipe is being cleaned. The counterweight
can then be adjusted to force the cleaner or brush
against the periphery of the pipe with the suitable
Dressure, whereas, if a larger pipe is being cleaned,
the normal position of the cleaner brush T4 will be
approximately that shown in the drawings, and
again adjustment of the counterweight can be
made. The size of the counterweight T1 is s0
designed- that a suitable centrifugal force -or
action will hold the cleaner brush against the
pipe.

When & water gap is encountered during the
cleaning of a pipeline it seems obvious that the
outrigger wheel 36 can be suitably supported up-
on a cable as a cathead, or the tire of the wheel
‘might be removed angd the rim could travel upon
rsuch supporting cable so as to keep the machine
in equilibrium,

Figs. 7 to 10, inclusive, illustrate an arrange-
ment or attachment which may be affixed to the
rear of the frame, and particularly to the beams

13 and 14 and the yoke piece 6.

This attachment is illustrated generally at 90
and is for the purpose of applying a primer coat-
Ing to the pipe immediately following the clean-
ing operation so as to forestall corrosion and to
protect the pipe until a protective coating can be
applied.

This attachment includes the arms 91 which
are shown in Fig, 7 as having been aflixed to the

10

15
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40
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‘beans 13 and: 8. These-arms extend outwardly
and:-downwardly; as seen-in Fig, 9, and are ar-
ranged: to-support. the housing 92. This housing
is:separable by the holted connections 93 and has
& series. of ‘rollers:or wheels 94 arranged therein.
These rollers or wheels support ‘a rotatable cage
85 ‘which is.driven by the power connection: 96
and the stib shaft 97. The power connection: 96
is: an-extension of the power shaft 33 and the
shaft 97-extends-into one of the wheel assemblies
94. As seen in Fig. 10, the wheel fits into a groove
98- in-the periphery of the cage so as to impart
rotationto the cage.

The cage;, in-turn, has a bracket 99 therein
having the springs 100 connected thereto. These
springs in-furn carry-a spreader device such gs a
Dblece of -carpet or other similar material 101,
FPig. 8- shows two of these pleces which extend
about the pipe on opposite sides. These two
spreaders.extend about the pipe and are arranged
to receive and spread a paint or primer coating
material from the pipe 182. This pipe 102 is:seen
in Fig. 3 extending from the pump 48. This pump
ay be used to force the primer material through
the pipe to a position. just in advance of the rag-
ging device or spreaders 10f, as seen in Fig.-T.
It seems obvious that the pump 49 can be used to
apply the pressure to force this paint material
through the pipe 102.and that, by manipulation of
the valves, can also be used. to operate the cyl-
inder 46 to contro} the elevation of the outrigger
wheel, : :

"With this arrangement it is possible to place:a
primer coating on the bipe. immediately follow-
ing the cleaning operation and such s procedure
is, of course, of advantage.

Broadly, the invention contemplates g Ppipe
cleaning machine which can travel at high speeds
either forward or reverse and wherein the speed
of ‘operation can be readily adjusted and also
wherein a substantial portion of the weight of
the machine is carried by an outrigger wheel
rather than upon the pipeline,

‘What is elaimed is:

L. A ‘portable ‘pipe cleaning machine including
a frame, means to movably support said. frame
upon the pipe being ‘cleaned including a yoke,
rollers earried by said yoke, means to adjust the
yoke reldtive to the frame so that different sized
pipe ‘will be centered for cleaning, and means
mounting said-rollers so that each roller is nor-
mal to-the pipe at the arc of contact and slidable
on z tangent to the periphery of the pipe so ag
1o -accommodate different sized pipe without
wedging said rollers relative to the different pipe.

2. A portable pipe cleaning machine including
o frame; means to movably support said frame
upon the pipe being cleaned including a yoke,
rollers carried by said yoke including a pair of
shafts, and a roller slidable on each shaft so as
to roll along the pipe; means to adjust the yoke
relative to the frame so that different sized pipe
will be centered for cleaning, and means to drive
said rollers to move the machine.

3. A pipe cleaning machine having a frame, a
housing on said frame disposed about the pipe,
adjustable means to support said housing con-
centrically about different sized pive, a rotatable
cleaner cage, and roller means carried by said
cage to roll on the inside of said housing to
:ietain the cage centered for high speed opera-

on,

4. A pipe cleaning machine having a frame,
a housing on said frame disposed about the pipe,
adjustable means to support said housing cone
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centrically about different sized ‘pipe, a‘rotatable
cleaner cage, rollers on- sald cage rotatable-in
said housing as the cage rotates, cleaner mem-
bers in said cage, and means driven by rotation
of said rollers to drive said cleanels as the cage
travels around the pipe.

5. In a pipe cleaning machine & cage to rotate
about the pipe, a cleaner unit including a’sleeve
turnably mounted on szid cage, an extension
laterally of said sleeve, a
ably mounted on " said. .extension, and driving
means for said member including a roller run-
ning in the machine, a shaft rotatable in said
sleeve by said roller, and a connectmn therefmm
to said member.”

: 6. In a pipe cleaning machme a cage to rotate
about the pipe, 2 cleaner unit including a sleeve
turnably mounted on said cage, an extension
laterally of said sleeve, & cleaner member rotat-
ably mounted on-said sxtension, driving means
for said member including a roller running in the
machine, a shaft rotatable thereby in‘said sleeve,
and a connection therefrom to said member and
2 counterweight extending - from said housmg
opposing the cleaner ‘member so that upon rota-
tion of the cage said counterweight will tend to

‘cleaner member rotat- -

15

20

25

turn the sleeve ‘and ‘move said cleaner membm :

against the pipe.

7. In a pipe cleaning machme a cage 1o 1otatc
about the pipe, a cleaner unit including s sleeve
turnably mounted on s$aid cage, an ‘extension
laterally of said sleeve, a cleaner member rotat-
ably mounted on said extension, driving means
for said member including a roller running in the
machine, g shaft rotatable thereby in said sleeve,
and a connection therefrom to said member, and
a counterweight extending from said housing
opposing the cléaner member so that upon rota-
tion of the cage said counterweight will tend to
turn the sleeve and move said cleaner member
against the pipe, said sleeve being turnable to
accommodate different sizes of pipe.

8. In a pipe cleaning machine a cage to rotate
about the pipe, & cleaner unit including a sleeve
turnably mounted on said cage, an extension

50

-

40

laterally of said sleeve, a cleaner member rotat-

ably mounted on said extensmn driving means
for said member including a.roller running in
the machine, a shaft rotatable thereby in said
sleeve, and a connection therefrom fo said. mem-
ber, a counterweight extending from said housing
opposing the cleaner member so that upon rota-
tion of the cage said counterweight will tend to
turn the sleeve and move. said-cleaner member
against the pipe, and means to adjust said coun-
terweight so as to vary the pressure forcing said
member against the pipe. ‘

9. In a pipe cleaning machine a c]eaner hous-
ing to be positioned about the pipe, 2 cleaner
cage rotatable therein, a bridge to support said

60

- 8

housing and cage about the pipe, said bridge
ineluding a yoke at each end and traction mem-
bers carried by the yoke to travel on the pipe,
said yokes being adjustable relative to said hous-
ing so as to accommodate the housing to dif-
ferent: sizes of pipe, and rollers running in said
housing to support and drive said cage.

10; In a pipe cleaning machine a housing to be
disposed  about the pipe to be cleaned, inside
trackways on sald housing, a cleaner cage. dis-
posed in the housing, cleaner members carried by
said cage, and combination driving and support-
ing rollers on ‘the cage to travel on said inside
track and to thereby drive said cleaner members.

11,"In a pipe cleaning machine a housing fo be
disposed -about the pipe to be cleaned, inside
trackways on said housing, a cleaner cage dis-
posed in the housing, cleaner members carried
by said cage, combination driving and support-
ing rollers on the. cage to travel on said inside
track and to thereby drive said cleaner members,
and means to guide said cage in rotation to pre-
vent end sway including additional rollers on
tHe ‘cage and an addifional trackway in said
housing. ' ‘

12. A pipe cleaning machine to travel along a
pipe line being cleaned including a frame, driven
traction wheels supporting one side of the frame
about the pipe, an outrigger wheel supportmg
the other edge of said frame including an arm
pivoted to said frame, means to adjust said wheel
relative to the frame including a device to pivot
said arm, and means ‘to drive said wheel so that
the ma.chme will travel in alignment with the
pipe.

o JAMES D. CUMMINGS. -
MILTON. P. LAURENT.
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