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1

This invention relates to boiler tube cleaners.

‘The main objects of this invention are to pro-
vide a boiler tube cleaner which may he moved
about within certain desired limits to project
the cleaning fluid on the tubes to be cleaned in
s thorough and efficient manner; to provide a
cleaner of this character which is portable in
nature and may be used successively in a plural-
ity of desired locations, thereby effecting 2 sub-
‘stantial economy over constructions where a
“separate cleaner is installed at each of the de-
sired locations; to provide a boiler tube cleaner
‘of this character which may be projected into

[}
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the space occupied by the boiler tubes to be

cleaned and withdrawal therefrom without dis-
‘éonnecting the unit from its mounting; to pro-

_vide a boiler tube cleaner which may be moved
in both vertical and horizontal planes within de-
sired prescribed limits and may be rotated while
in any position so as to direct the projected
cleaning fluid in any desired arc; and to provide
a cleaner of this character which may be os-
cillated in a vertical plane by horizontal oscil-
lation of an operating handle.

An illustrative embodiment of this invention
is shown in the accompanying drawings, in
which ’
© Fig. 1 is a medial, vertical, longitudinal, sec-
ticnal view taken throuigh the preferred form of
the device mounted in position in a furnace
wall opening;

Fig. 2 is a rear end elevational view of the
same; '

Pig. 3 is a sectional view taken on the 3—3 of
Fig. 1, looking in the direction indicated by the
arrows; ‘ '

Fig. 4 is an enlarged, fragmentary view, partly
in section and partly in elevation, taken on the
line &—4 of Fig. 1, looking in the direction indi-
cated by the arrows;

Fig, 5 is an enlarged, fragmentary, plan view
taken as indicated by the arrow § of Fig. 1;

Fig. 6 is an enlarged, fragmentary, sectional
‘yiew taken on the curved line 6—6 of Fig. 3;

Pig. 7 is a reduced view in side elevation show-
ing the cleaning tube depressed to its lowermost
position in full lines and elevated to its upper-
most position in broken lines;

Fig. 8 is a vertical, medial, longitudinal, sec-
tional view of a modified form of the apparatus;

Fig:. 9 is an enlarged, fragmentary, sectional
view taken on the line 9—@ of Fig. 8, looking in
the direction indicated by the arrows;

" Fig. 10 is an enlarged, fragmentary, sectional
view taken on the line 18—I(9 of Fig. 8, looking
in the direction indicated by the arrows; and

.Fig. 11 is an enlarged, fragmentary, sectional
view taken on the line {i—I1 of Fig. 8, looking in
the direction indicated by the arrows,

In the construction shown in the drawings, a
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wall box {8 of generally hollow, frusto-conical
shape is shown mounted in horizontal position
in a furnace wail 12 as part of the permanent
construction thereof, its inner and larger end
terminating short of the inmer side fi of the
furnace wall. The smaller end of the wall box
{§ is surrounded by a radially-extending, gen-
erally rectangular flange {3 which Is embedded
within the furnace wall so that its cuter face
is flush with the outside surface {5 of the wall
12, . e
An L-shaped bracket mounting {4, having the
vertically disposed portion of generally rectan-
gilar shape, as shown most clearly in Figs. 2
and 3, is rigidly secured to the flange 2 of the
wsall box 18 by four cap screws £6 which pass
therethrough and are threaded into the flange
{3, a shim plate I8 being interposed between the
bracket (4 and the flange (3 for spacing the
bracket away from the furnace wall. The
plate 18 may beé of insulating material for re-
tarding the conduction of heat from the wall
box {8 to the bracket (4. )

The bracket plate (4 and shim plate {8 both
have openings. therethrough concentric with the
opening in the wall box (9, and means are pro-
vided for closihg this opening when desired and
comprises an elongated cover plate 28 hinged ab
one end on a cap screw 22 mounted in the bracket
plate 18 and adapted to rotate thereabout as a
pivot. The other end of the cover plate 28 is
hook shaped as shown at 23 to provide a notch
24 for embracing the shank of a stud 2§ also
mounted in the bracket plate 14, the shank of
the stud 26 being shouldered so that the head
of the stud is in spaced relation to the bracket
plate for receiving the hooked end 23 therebe-
neath. ' -

The lower end of the bracket plate 14 is pro-
vided with a horizontally-extending leg 28 pro-
jecting outwardly from the furnace wall and
which is.bifurcated to form spaced paraliel arms
28 and 32 which are adapted to receive there-
between the medial portion of a vertically-dis-
posed post 34. The post 34 is principally of cir-
cular cross section and is provided with flats 3%
at diametrically-opposite sides for making a snug
sliding fit between the inner opposed faces of
the arms 38 and 32, thus preventing rotation.
of the post 34 relative to the bracket. »

A portion of the post 34 immediately above that
received between the arms 30 and 32 is threaded,
as.shown at 38, to receive, pass through, and
engage the base portion of a yoke generally des-
ignated 40. A sst screw &1 is threaded through
the yoke base so that its inner end engages the
threaded portion 38 for preventing relative rota-
tion. 'The yoke 40 has integrally-formed, spaced,
parallel, upstanding arms 42 and 44. That por-
tion of the post 34 below that having the flat~"
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tened sides 36 is in the form of & cylindrical head
46 having an axially-extending hole therethrough
disposed at right angles to the axis of the post, for
receiving the medial porfion of a pin 48. The
outer and opposite ends of the pin 48 extend
through spaced parallel lugs 50 and 52-integrally
formed with a handle 54, thus forming a bifur-
cated end or head on the handle. The outer-ends
of the lugs 580 and 52 are curved with respect to
the axis of the pin 48 to form two cam surfaces
which engage the under sides or lower faces of
the arms 30 and 32 and, by ¢am action, clamp
the yoke 48 in position on the bracket arm 28
when the cam handle 54 is rotated in the appro-
priate direction, thus providing a readily detach-
able means for rigidly se¢uring the yoke 46 in
position on the bracket mounting 14.

. The upper ends of the yoke arms 42 and 44 are
drilléd and tapped in axial alignment to receive
&-Pair of headed studs 56 and 58, the inner ends
57 and 69, respectively, of which protrude beyond
the inner surfaces of their respective yoke arms
and extend into radially-extending sockets formed
‘gt diametrically ‘opposite sides of a bearing mem-

ber: 60, thus forming trunnions about the axis of .

which the bearing member 60 may be oscillated.
The bearing member 60-is provided with a cy-
lindrical bore therethrough with an axis at right
angles to the axis of the bearing trunnions 571
and 58 and slidably receives therethrough a fiuid
¢leaner conducting tube 62. The tube 62 is sur-
rounded by a-ring or-collar member 64 which is
welded thiereto and which carries a radially-pro-
.Jecting Iug 66. The lug 66 is positioned within

a-segment-shaped recess 68 formed by cutting .

away a segment from the inner side of a ring 19
‘which is removably clamped in an annular recess
formed in the outer face of the bracket plate (4
by ‘a set screw 72. The end walls T4 and 'T6 of
the opening 68 are sloped as shown most clearly
in-PFig. 6 for limiting the movement of the lug
66 variably in accordance with the position ot the
lug 66 toward the inner or outer face of the
ring 70.

The bearing 60 abuts against one axial face of
the collar 64 which is welded to the tube 62, and
the other end of the bearing 68 is abutted by a
collar 18 adjustably ‘and removably secured on
the tube by a set screw 80, thus restraining axial
‘movement of the tube 62 relative to the collar 69
while permitting limited rotation therein as per-
mitted by the lug 66 positioned between the end
walls 74 and 16 of the recess 8.

Means are provided for oscillating “the tube 62
in'-a vertical plane and comprise a handle 82
Having a circular head 84 integrally formed
theéreon which has an ‘axia] bore therethrough
for-pivotal mounting on a vertically-disposed pin
86.. The pin 86 is-an integral extension of the
threaded portion 38 of post 34. The upper sur=
face of the head 84 is provided with two circular
cam surfaces 8§ and 90, forming an inclined
blane, which bear against the lower cylindrieal,
outer surface of the bearing member 69 as shown
most clearly in Fig. 4. The cams 88 and 90 -are
Ppositioned to contact and bear against the bear-
ing:60 at the opposite sides of the axis ‘pagsing
threugh -the trunnions 57 and 59 of the-studs
56-and 58 so that rotation of the cam ‘member
about- its pivotal mounting 86 will rock-the bear-
ing 60.in a vertical plane st right ‘angles to the
axis of the bearing trunnions:

The outer -end :of the tube 62 is provided with
oppositely-extending handles 92 and 94 “which
are -integrally formed on & cylindrieal ‘hub -98..
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» handle 144 -and the yoke 130,

4
The hub 96 surrounds the tube 62, and'a pin 98
passes through an axially-extend ng sleeve por-
tion of the hub 95§ and through the walls of the
tube 62 for rigidly holding the handles on the
tube for manipulating the tube as hereinafter
more fully explained. The handie unit is spaced
inwardly irom the end of the tube 62, and the
extreme end i$ exteriorly threaded as shown at
188 for receiving a suitable cieaner fiuid connec-
tion and is provided with a lock nut 182 as is
customary in’ connections of this character.

The inner end of the tube 62 is exteriorly
threaded. to receive a dome-shaped nozzle (08
having slots or openings 166 therein for direct-
ing the cleaning fluid in g fan-shaped spray ex-
tending radially and axially forward. The nozzle
184 is fixed in position by a leck nut 198 in the
usual manner.

In the modification shown in Figs. § to 11 in-
clusive, an L-shaped bracket (10, with an inter-
posed shim plate 112, is bolted to the flange 3
of wall box {8 in the same manner as described
In connection with the preferred form, but the
bracket differs slightly from that heretofore de-
scribed, in that it does not have a recess in its
face for receiving o control ring.

Bracket 1198 has horizontally-extending, spaced
parallel arms 113 and 114 for snugly embracing
the flattened s:des 116 of a clamping post 118,
A clamping handle 20 is pivotally mounted on
a pin {22 in the same manner as heretofore de-
seribed and has curved ‘surfaces {24 ‘which en-
gage the under sides of the arms 112 ang 114 for
clamping the arms, by cam action, between those
surfaces and a radially-extending annular flange
126 integrally formed on the post 118 immediately
above the flattened surfaces 11§ and of sufficient
diameter to overlap and rest upon the top sur-
faces of the arms 112 and {14, Post 113 extends
above the flange 26, but is reduced in diameter
as shown at 128 to receive the base of 3 ‘yoke 130.
The yoke base is provided with an axially-extend-
ing pin 132 fixed in the lower surface thereof
which protrudes downwardly into a cut-away re-
cess 134 of the flange 2§ for limiting relative
rotation between the yoke 130 and the flange 126.

The post (18 is again reduced in diameter at
the top surface of the yoke base 120 and continues
thereabove to form g cylindrical bearing 136
upon which is pivoted a ¢am head 138 having op-
posed circular cams integrally formed on its-top
surface in the same manner and for the same
function as the cam surfaces 88 and 89 of the
cam head 84. The cam head 32 is held to the
top end of its mounting post by a washer 149 se-
cured by a screw 142 threaded .axially down into
the top end of the post.

A handle 144 is integrally formed on the cam
head 138 for conveniently rotating the cam .on
its pivot mounting, and the underside of the han-
dle adjacent its inner pivoted end is provided
with a horizontally-extending bore £46 in which
is mounted a plunger 148 and a helical compres-~
sion spring 159 for normally urging the head end
of the plunger cutwardly and into contact with
the outer paripheral surface of the yoke base 134,
The surface of the yoke base 138, adjacent the
plunger 148, is provided with g, plurality of spaced,
axially-extending grooves 152, and the adjacent
abutting end of the plunger 148 is conical in
shape for engagement in the grooves, the engag-
ing surfaces being of such shape that the plunger
is retracted by camming action when sufficient
force is exerted for relative rotation between the



2,538,447

5

As in the preferred form, a bearing member
{54, having a cylindrical bore therethrough for
receiving a cleaning fluid tube 156, is journaled in
trunnions carried by upstanding yoke arms of
the yoke base 130. A collar 158 is welded to the
tube 158 to abut one side of the bearing 154, and
a collar 168 is adjustably secured in position by
set screw 162 to abut the opposite side. ‘

The bearing 154, at its top side, is radially
drilled and tapped to receive a thumb screw 164
which has a reduced inner end 166 adapted to fit
within a circumferentially-extending groove 168
formed in the outer peripheral surface of the tube
{56.  The groove 168 extends only partially
around the tube and thus limits the degree of
relative rotation. At one point the bottom of
the groove 168 is drilled out to provide. a socket:
for receiving the end 166 when the thumb screw
{64 is screwed all the way in, thus clamping the
tube 156 against rotation. By withdrawing the
end 165 from its socket but permitting it to ex-
tend within the slot. 168, the tube is permitted to
have limited rotation within the confines of the
slot while preventing axial movement thereof. A
jock- nut {79 is provided on the thumb screw i6a
for securing the thumb screw in desired adjusted
position. o

Means are provided for positioning the tubé 156
further within the confines of the furnace and
comprises a second circumferentially-extending
slot 172 with a socket 174 adapted to receive the
end 166 of the thumb screw (64, When the tube
is desired to be-placed in this position, the set
secrew 162 is released and the collar (60 is slid
rearwardly past the slot 172, thus permitting the
tube 156 to be slid axially through the bearing
{54 until the slot 12 is in registry with the re-
duced end {66 of thumb screw 164.

Means are provided for manipulating the tube
{56 in the same manner as that shown in the
preferred form and comprises a handie 116 of the
same character as the handles 82 and 94 and
which is secured to the tube in the same manner
as by a pin 178. The inner end of the tube 156 is
also provided with a nozzle member (80 having
discharge slots 182 and held in position by a lock
nut (84 in the same manner as the preferred
form, : T

Tn. the operation of the construction shown in
Figs. 1 to 7 inclusive, it will be understood that
different wall boxes 10, positioned at the various
desired points about the furnace, are fitted with
different limit rings 78, each of which may have

a different segmental opening 68 cut therefrom-

s0 as to variably restrict or limit the amount of
axial rotation of the cleaner tube 62 for that
particular location.

When it is desired to clean through a certain
opening, the cover plate 26 is rotated in a clock-
wise direction about its pivot 22 to the position
shown in Fig. 2. Thereupon, the portable unit,
comprising the tube 62 and its accompanying
clamping mechanism, is placed in position on a
mounting bracket, with the post 34 having the
flat sides 36, embraced between the arms 30 and
32. 'The clamping handle 54 is then rotated
downwardly in the direction indicated by the
arrow in Fig. 1, thus causing the post to be rigidly
clamped to the bracket (4 by camming action of
the bifurcated end  of the:clamping handle 54
against the undersides of the arms 38 and. 32.
Cleaning fluid is then introduced into the tube 62
under pressure and the handle 82 oscillated from
side to side.

This movement of the handle 82 causes the cir-
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cular cams 88-and 90 to rock the bearing 60 in a
vertical plane through an arc, for instance, of
71° above horizontal to 7%2° below horizontal.
At the same time, or successively, the handles 92
and 94 are grasped by the operator and the tube
62 rotated about its longitudinal axis, the amount
of such rotation being limited by the lug 66 strik-
ing against opposite sides of the cut-away seg-
mental opening 68. It will be noted that the op-
posite sides T4 and 16 of the opening €8 are con-
verged inwardly, so that as the tube 82 has its
nozzle end depressed, the lug 66 will move for-
wardly from the position shown in Fig. 6 and
thereby be restricted to a smaller arc of rotation.
Likewise, when the nozzle end of the tube 62
is elevated, such as to the position shown in
proken lines in Fig. 7, the lug 66 will be rocked
outwardly toward the front face of the ring 18
and thereby be permitted to have a greater
amount of rotation. This feature of variabie
amount of rotation of the cleaning tube 62 is
desirable, as it has been found that as the tube -
is depressed below horizontal, the streams issuing
from. the orifices 106 cover a greater area than
when the nozzle end of the tube is elevated. By
thus varying the amount of the rotation of the
tube, a substantially uniform field is covered by
the fluid issuing from the orifices 16§ regardless
of the position in which the nozzle is placed. -

After the boiler tubes are cleaned through one
of the wall boxes |6, the cleaning unit is un-
clamped from its mounting bracket by. raising
the handle 54 to the position shown in Fig. 7
and withdrawing the tube from the wall box.
Thereupon, the cover plate 20 is rotated in anti-
clockwise direction to engage the hooked end 23
and notch 24 back of the stud head 26 and
around the shank of the stud. .

In the operation of the constructions shown
in Figs. 8 to 11 inclusive, the cleaner tube unit is
clamped to the bracket fid in the same manner
as described with respect to the preferred em-
bodiment. In this construction, however, the
cleaner tube I56 has limited oscillation in a
horizontal plane, as determined by the stud 132
abutting the end walls of the notch 134, as
shown in Fig. 9. With the cleaning tube {38
restrained from horizontal oscillation by grasp-
ing the handle 176, horizontal movement of the
handle (44 is normally limited to the arc deter-
mined by the pin 132 in its notch 134. Horizontal
movement of the camming handle (44 will, of
course, rock the cleaning tube {56 in a vertical
plane due to the circular cams formed on the
upper surface of the cam head 138 engaging the
undersides of the tube bearing 154 in the same
mantier as described with respect to the pre-
ferred embodiment. ) )

The particular horizontal position of the ver-
tical plane in which the cleaning tube is oscillated
may be varied by- grasping the handle {44 -and
restraining horizontal movement of the tube 56
while exerting enough pressure to compress the
spring 150 to permit the plunger, or detent, 148
to be cammed out of its then engaging notch into
another notch 52. When engaged in another
notch, the handle 144 is again osciliated in a
horizontal plane within the limits determined.
by the pin (32 and notch 134, and thus the nozzle
180 is oscillated in a vertical plane horizontally
spaced from the vertical plane in which it was
formerly- oscillated.,

During this vertical oscillation of the tube 156,

' the tube may be. rotated about its longitudinal.
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axis by the handie 176 within' the lirits of ‘the
peripheral slot {68, when the inner end {65 of
the thumb screw {54 is positioned therein,- or
the thumb screw 184 may bescrewed in a greater
distance to seat the end (68 in’ the socket i%3
formed in the base of the slot {88, thus restrain-
ing the tube 156 from axial rotation.
Furihermore, if it is desired to insert the noz-
zle 186 further into the- furnacs; the thumb

screw {84 is withdrawn from the slot 158, the set .

screw 182 loosened and eollar 188 slid rearwardiy
of the slot §72. The tube is'then slid-forwardly
through the bearing {54 until the slot {72 is in
registry with the reduced end 8% of thiinh sciew
104, at which time the thumb screw is turned
in the appropriate direction to cause the end 155
t0- engage within the slot 173, In this position,
the tube may be rotated within the Mmits of the
beripheral slot 172, but if it is desired $o restrain

the tube against rotation, the thumb screw ig oo

turned further in so as to seat the reduced end
185 in the socket (74,
When the cleaning cpération is finished, the

clamping handle 2§ is raised, thus releasing the.
post 118 from the bracket {49 and-the unit re-

moved from the wall box in the:same manner as
heretofore deseribed.

What is claimed is:

1. A-boller tube cleaner of the character de-
scribed -comprising a tubs for conducting-clean-
ing:fluid, pivet means lying a plane transverse to
the tubke for pivotally mounting said-tube where-
by said tube may be oscillated in a plaxe trans-
verse {0 the axis of the pivet means, a member

plane as said tube pivotal mountitig, a pair of
cams on said member positioked one at-each side
of said member’s pivotal mounting, said cams en-
gaging said tube at opposite sides of said tube's

pivotal mounting, and manusl means for-oscillat-

ing .said member to thereby oscillate said. tube
threugh the medium of said cams.

2. A boiler tube cleaner comprising a mount-
ing bracket adapted to be secured adiacent the
opening in 2 furnace wall, said bracket having
an opening therethrough, :a control .cam: plate
detachably.secured to said bracket and having.an
opening therein, the orening in said: plate hav~
ing a substantially segmental notch therein with
the end walls of said notch transverse to the axis
of the opening and converging toward one sn-
other in a direction perpendicular to the furnsce
wall, a tube for conducting cleaning fuid, said
tube being mounted on said bracket and extend-
ing through the openings in said bracket. and
plate, said tube being rotatable on its smounting
about its longitudinal axis pivot means for rock-
ing the tube about an axis substantially parallel
to the furnace walls, and a lug rigidly mounted
on said tube and projecting into the segmental

noteh in said plate for limiting the rotation of

said tube, and whereby the extent of rotation
of the tube permitted by the netch waries with
variations in the angular position of the tube
about the rocking axis.

3. A boiler tube cleaner comprising a mount-
ing bracket adapted to be secured adjacent the
opening in a furnace wall, said bracket. having
an opening therethrough, a control cam plate
detachably secured to said bracket and having
an opening therein, said plate having a sub-
stantially segmental netch therein with the end
walls of said notch transverse to the-axis-of the
opening -and converging toward one another in

a-direetion perpendicular to-the: furhsce wall;a
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tube for conducting cleéaning fiuid, said tubé - be-
Ing mounted on said bracket ‘and extending
through the -openings in' said bracket and plate,
said tube being rotatable on its mounting about
its longitudinal axis,-and a lug rigidly mounted
on said tube -and positioned within the segmental
notch in"said ring for limiting the rotation of
said tube, said tube being pivotally mounted to
oscillate in a plane such that said lug is rocked
inwardly and outwardly with respect to said: ring
segmental notch, thereby variably limiting the
rotation of said tube depending upon the posi-
tion of said Ilug.

4. A boiler tube cléaner comiprising a bracket
having an opening theérethrough, a pair of spaced
parallel arms on said bracket extending outward-
ly thereirom, a tube for conducting cleaner fluid
when positioned within the bracket, a yoke hav-
ing a base and arms and with its arms embracing
opposite sides of said tube, pivot mountings be-
tween the arms of said yoke gnd s2id tube where-
by said tube may be oscillated on said pivots ina
plane, a double-opposed cam pivotally mounted
on the base of said yoke between the arms there-
of with opposed cam surfaces operatively engag-
ing and adapted to oscillate the tube, a post con~
nected to the base of said yoke and adapted to
be slidably -and nonrotatably -enthraced between
said bracket arms, and a cam mounted on the
lower end of said postfoy demountably attaching
said yoke en said bracket armis,

5. A portable apbaratus for cleaning boiler
tubes comprising a tube for conducting cleaning
fluid, a bearing surrounding said tube for sup-

pivoted on an-axis normal to and-in the same 07 Lorting the same, sald tube being rotatable and

axially slidable in said bearing, releasable means
for securing said tube against axial sliding, said
tube having a peripheral slot in the outer surface
thereof, adjustable restraining ieans niounted

- on said kearing and protruding into said slot for

limiting axial rotation of said tube, said tube
having a-socket in the base of said slot and means
for adjusting said restraining means into said
socket for locking said tube against rotation, said
tube having .& plurality of peripheral slots and
sockets axially ‘spaced therealong for positioning
within said. bearing by axial sliding of the tib

therethrough. .
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