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To all whom it may concern:

Beitknown that I, WiLLIAM M. FABER, Jr.
a citizen of the United States,residing at Pitts-
burg, in the county of Allegheny and State of
Pennsylvania, have invented or discovered a
new and useful Improvement in Tube-Clean-
ers, of which the following is a full, clear, and
exact debcrlptlon 1efe1ence being ha.,d to the
accompanying drawings, forming part of this
specification, in Whlch—— ;

Figure 1 is a view in side elevation of a
tube-cleaning tool made in accordance with
my 1nvent10n
on the line II II of Fig. 1. Fig. 3isacentral
longitudinal section taken on the line III III
of Flﬂ* 2. Kig.41is a perspective detail view,
enla,rfred of one of the removable cutter-hold-
ers. F1,D 918 a sectional detail view of a cut-
ter-tip. Fig. 6 is a cross-section on the line
VI VI of Fig. 3. Fig. 7 is a face view of the
SUpportlnw—framework for the driving-shaft.
Fig. 8is acentral vertical sectional view taken

on the line VIII VIII of Fig. 7. Fig. 9isa as shown in IFig. 6, the edges 17 serving to

sectional detail view of the drwmﬂ' -gear in-
dicated by the line IX IX of Fig. 7, “and Fig.
10 1s a detail view showing a series of assemnm-

bled holders provided with cutter-wheels ar- |

ranged at opposing angles.

My invention consists in apparatus for re-
moving scale and other accumulations from
the interior of boiler-tubes, either straightor
curved, and relates partlculally to the con-
structmn and arrangement of the cuitin g-tool
and thie means by which it is applied.

As shown in the drawings, the tool com-
prises a main body or barrel 2 , provided with
a tip 3 and having mounted 101:1@11311(1111&1117
along its sides one or more series of cutters
or cuttel holders 4, provided with toothed
wheels 5, mounted therein at sultable angles
and free to rotate upon pins or axes 6. Three
seriesorrowsof such cutter-holdersareshown
in the drawings arranged parallel with each
other, and I show five cutter-holders in each
row, though these numbers may be varied.
T'o accommodate these holders, I form in the
barrel longitudinal slots, one for each row of
holders, and preferably constitute the barrel
of a short section of heavy pipe. The hold-
ers are introduced into the slots through lat-
eral openings 8 at the ends of the latter and

are of such thickness as to fit within the re- l

Fig. 2 is a ¢éross-section taken |

' spectwe slots and to be capable of outward

motion on lines radial to the barrel; but they
are confined and prevented from dropping
out by means of lugs 9 at their inner suies,
which fit within the tubular barrel at the in-
ner side of the slot. When assembled in po-
sition, the several holders of each row abut
a,n'amst each other until the slots are full, and

_they are held in place by a plug or extension
10 on the tip 3, which is threaded and screwed
into a socket at the end of the barrel, bearing
agalnst the end holders of each row and com-
pressing them in position.
tion of the tool at a high speed these holders
and their cuttmg-wheels will be thrown out-

In the rotary ac-

ward into contact with the scale by the force

| of centrifugal motion and in action will there-

| thicknesses of scale.
| screwed into the end of the tip 3.

by assume a proper distance from the center
of the barrel for effective work in varying
A tapered plug 15 is

The tip 3 is tapered and fluted exteriorly,

cut and d1slodﬂ*e the scale When very heavily
incrusted, so as to effect an entrance for the

main body of the tool.

The wheels 5 are provided on their edges

‘with sharp teeth 18, and I prefer to mount

such wheels in the holde1s at such deflection
fromarightangletothelongitudinal center of

the tool, as shown, that in its rotation the
forward feed will be facilitated, the cutting-

wheels thereby tending to act in the manner

of a serew and to advance spirally through

the boiler-tube when the tool is turned there-
in. The angle may be varied and an oceca-
sional wheel may be mounted at a reverse
angle, thereby tending to retard the travel of
the tool and more thoroughly to cut and dis-
integrate the scale.

The barrel 2 is closed at the back by a
threaded plug 19, provided with lugs 20, to
which I secure by a universal 3011113 91 the
driving-shaft 22, which, if desired, may be
flexible when the 00l i is to be used for clean-

| ing curved tubes, although in usual practice

I prefel to use a rigid steel shaft.

The shaft is drwen by gears 23 24, thedriv-
ing gear-wheel 23 being mounted on the end
of a preferably flexible power-shaft 25 and
meshing into the gear-wheel 24, which is pro-
vided with ) neck 26 and a key 27, engaging
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a continunous keyway 28 in the shaft 22. A
supporting - bracket 29 for the gearing 1is
mounted in a longitudinal slot 30 of a spider-
frame 31, having slotted arms 32, by which
the frame may be secured to the boiler-front
in any desired position, the frame being held
away from the face of the tubes sufficiently
far to permit the cutting-tool to be withdrawn
and shifted to another tube without remov-
ing the frame.

The body portion 33 of the bracket 29 has
flat sides and is adapted to aline with the in-
ner edge of the groove 30 and to move freely
therein to different positions of use, such
movement being permitted freely by reason
of the flexible shaft 25. In Kig. 8 I have
shown the cutter-tool constituted of two bar-
rels or sections coupled together and working
in tandem, each having cutter-holders and
cutters. Such construction is better adapted
for curved tubes, as it enables the approxi-
mately full diameter of the cutterto be util-
ized, and it constitutes an important and
valuable feature of my invention. In such
construction the first section has a tapered
tip, and the subsequent ones are joined by a
flexible coupling, such as has been already
described.

In operation the tip of the cutter isinserted
in the end of the tube and power applied
through the shaft and gearing at high speed,
thereby inducing outward action of the cut-
ting-wheels by centrifugal forece, a slight in-
ward pressure being exerted on the shaft 22
until the cutting-wheels 5 enter, when the
tool will be automatically fed forward by
rcason of the spiral arrangement of such
wheels until the length of the tube has been
traversed, when the cutter may be withdrawn.

Changes and modifications may be made in
the construction and arrangement of the parts
without departing from my invention as de-
fined in the claims, since I desire to include
as within thescope of myinventionsuch varia-
tions as will suggest themselves to the skilled
mechanie. |

Having described my invention, what 1
claim i1s—

1. A tube-cleaner having a row of individ-
ual cutters mounted in individual adjustable
holders in a longitudinal slot, substantially
as set forth.

2. A tube-cleaner having a row of individ-
nal cutters mounted in individual adjustable
holders in a longitudinal slot in which they
are individually movable in an outward di-
rection, substantially as set forth.

3. A tube-cleaner having a row of individ-
nal toothed cutters mounted in individual
holdersin a longitudinal slot parallel with the
axial center of the cleaner, in which they are
individually movablein an outward direction,
substantially as set forth.

4. A rotary tube-cleaner having individual
toothed cutting-wheels arranged in at least
two parallel rows in individual holders, the
several cutting-wheels arranged relatively to
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each other at angles conforming to a spiral,
whereby rotation of the cleaner within the
tube will induce forward feeding of the clean-
er, substantially as set forth.

5. A rotary tube -cleaner having two or
more slots, parallel with each other and with
the axis of the cleaner, and cutting-wheels
mounted therein and set with their cutting
edges at an angle across the slots; substan-
tially as set forth.

6. Atube-cleanerconsisting of a hollow bar-
rel, longitudinal parallel slots therein having
closed ends, cutter-holders adapted to be ad-
justably mounted in the slots provided with
toothed cutter-wheels in parallel rows, and
means for retaining the holders in the slots;
substantially as set forth. |

7. Atube-cleanerconsisting of a hollow bar-
rel, provided with longitudinal slots, having
closed ends, cutter - holders adapted to be
mounted in the slots having lateral retaining-
lugs and provided with pivoted toothed cut-
ter - wheels set at an angle across the face
of the holders, with a threaded tapered tip
screwed into the end of the barrel and bear-
ing on the holders, substantially as set forth.

8. Atube-cleanerconsisting of a hollow bar-
provided with longitudinal slots having
closed ends and lateral openings at one end,
cutter-holders provided with lateral retain-
ing-lugs mounted in the slots with toothed
cutter-wheels set at an angle across the face
of the holders and a threaded tapered tip
screwed into the end of the barrel, substan-
tially as set forth.

9. A tube-cleanercomprisingatubular bar-
rel,havinglongitudinalslots,with closed ends,
toothed rotating cutters mounted thereon in
holders in rows, and a threaded plug serewed
into the barrel and against the holders for
holding the cutters in the slots; substantially
as set forth. |

10. A tube-cleaner comprising a tubular
barrel having longitudinal slots with closed
ends, and toothed rotating cutters mounted
in rows in holders placed in the longitudinal
slots provided with lateral retaining-lugssub-
stantially as set forth.

11. Atube-cleaner havingcutter-holdersin
longitudinal slots parallel with the longitudi-
nal center of the cleaner and toothed cutting-
wheels mounted therein transversely to the
longitudinal center of the cleaner and at an
angle conforming to a spiral; substantially as
set forth.

12. Atube-cleaner consisting of a body por-
tion provided with closed end longitudinal
slots having lateral openings at one end, cut-
ters provided with lateral retaining-lugs
adapted to be inserted in the slot, and a ta-
pering corrugated tip inserted into the front
end of the body portion and bearing on the
holders; substantially as set forth.

13. A tube-cleaner consistingof a body por-
tion provided with longitudinal slots, having
closed ends, toothed rotating cutters mounted
therein in holders and a plug fitted into the
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back against the holders and provided with a
driving-shaft coupling; substantially as set
forth.

14. In combination with a boiler - tube
cleaner consisting of a body portion provided
with longitudinal slots, parallel with the lon-
gitudingl center of the cleaner, a series of an-
gularly- arranged cutting - wheels mounted
therein upon its periphery, a plug fitted into
the back and provided with a driving-shaft
coupling, a driving-shaft secured thereto pro-
vided with a keyway along its length, a frame
adapted tobeadjustably secured to the boiler-
front, a gear-bracket mounted on the frame,
gearing 1n the bracket engaging the shaft,
and a driving gear and shaft meshing with
the shaft-gearing; substantially as set forth.

15. A tube-cleaner having cutters arranged
at an angle in a longitudinal slot parallel
with the axis of the cleaner, adapting the
cleaner to screw itself forward in the tube as
1t 18 rotated, a plug fitted in the back bearing
against the cutter-holders and provided with
a driving-shaft coupling, a bracket adapted
to be adjustably secured to a boiler-front, a
driving-shaft secured to the coupling and en-

gaging the bracket, and means permitting
forward motion of the tool and shaft; substan-
tially as set forth.

16. In combination with a hollow cylin-
drical body portion, slots having closed ends
with lateral openings atone end and a tapered
tip screwed into the end of the body portion;
a cutter-holder having parallel sides, lateral
retaining-lugs, and toothed cutter-wheels piv-
otally mounted in the holder; substantially
as set forth.

17. In combination with a hollow cylin-
drical body portion, slots having closed ends
with lateral openingsat one end and a tapered
tip screwed into the end of the body portion;
a cutter-holder having parallel sides, lateral
retalning-lugs,and toothed cutter-wheels piv-
otally mounted in the holder, at an angle
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transversely across its face; substantially as 45

set forth.
In testimony whereof I have hereunto set
my hand this 20th day of March, 1897.
WILLIAM M. FABER, JR.
Witnesses:
G. L. RODGERS,
W. T. HOWE,
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