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To all whom it may concerm:

Be itknown that T, THOMAS J. HART, a citi-
zen of the United States residing at Buffalo
in the county of Erie and State of New Y01k

5 have invented new and useful Implovements
in Tube-Cleaners, of which the following is a
specification,

This invention relates tothat class of clean-
ers which areemployed for removing the scale

10 from the interior surface of the water-tubes
of steam-boilers and which comprise a rotary
head which is rapidly rotated by a turbine
wheel and arms which carry the cutters and
which are pivoted to this head in such man-

15 ner that the cutters are thrown out by cen-
trifugal force and brought in contact with the
scale to be removed. The cleaner is usnally
provided with a tubular handle through
which the steam or other actuating fluid is
supplied to the turbine wheel and by which
the cleaneris moved through the water-tube
in removing the scale therefrom.

The object of this invention is to connect
the cutters and their movable arms with the
rotary head in a simple and effective manner
and to provide the rotary head with an ad-
vance cufter which cuts into the scale in ad-
-vance of the cutters on the movable arms and
removes any excessive thickness of scale.

30 - Inthe accompanying drawings, Figure 11is

a longitudinal section of my improved tube-

cleaner, showing the cutters on the movable
arms thrownin. ¥ig. 2isan elevation, partly
in section, showing the cutters on the mov-
able arms thrown out. Fig. 3 is a front ele-
vation with the nut and cap removed. Tig.

4 is a detached elevation of the advance cut~

ter. Fig. 5 is a perspective view of the same

and of one of the disk cutters. Fig. 6 is a

longitudinal section, on an enlarged scale, of
the front end of the rotary head and the ad-

vance cutter mounted thereon. Fig. 7 is a

cross-section in line 7 7, Fig. 6.

Like letters of reference 1efe1 to like parts
in the several figures.

A represents a boiler-tube.

B represents the tubular handle of the
cleaner, and Cthe shell or casing, which is se-
cured to the front end of the handle. The
latteris conneeted atitsrearend,(notshown,)
as usual, by a flexible pipe w 1th the stenmn
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(No model,)

boiler or other source of supply for the actu-
ating medium. To reduce the friction of the
shell against the tube in moving it back and
forth ih the same, the shell is made smaller 535
than the internal diameter of the tube and
provided with longitudinal ribs ¢, which hold
the shell out of contact with the tube.

The casing is provided at a short distance
from its open end with a diaphragm D, hav- 6o
ing apertures d, tlirough which the steam or
other actuatln'f medlum issues against the
turbine wheel E, which is arranged in the
overhanging front part of the casing and ad-
jacent to the outer side of the diaphragm D. 65
The latter is provided with a central hub d',
in which is secured an arbor F, which pro-
jects forwardly from this diaphragm and be-
yond the open front end of the casing,

G represents the rotary head or sleeve, 7o
which is mounted on the arbor F, so as to
turn thereon and which carries the cutters
and the turbine wheel. Thelatteris secured
to the rear end of the head adjacent to the
diaphragm D, and in order to reduce the frie- 75
tion between the head and the diaphragm,
which results from the backward thrist of the
cutters, a ball-bearing ¢ is preferably inter-
posed between the head and the diaphragm.

H represents the movable cutter-arms, 8o
which are connected at their rear ends by
transverse pivots N to lugs or ears /', formed
on the enlarged rear portion of the head G
adjacent to the turbine wheel, so that these
arms can swing at their front ends toward and 85
from the axial line of the cleaner, These
arms are provided with forwardly-projecting
longitudinal journals ¢, which carry the usual
serrated steel cutter-disks I. These cuttexs
are preferably mounted upon sleeves ¢, ap- go
plied to the journals s, in order to prevent the
cutters from wearing these journals. The
cutters are spaced by interposed washers, as
usual, and are held on the sleeves and the
latter on the journals by washers ¢* and cot-795
ter-pins 4, applied to the front ends of the
journals,

% represents a rearwardly-projecting stop
formed on the rear end of each cutter-arm in
such a position that it comes in contact with
the rear portion of the head G when the de-
sired limit of outward movement of the cut-
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ters has been reached. The contact-surfaces
of the stop and rotary head are preferably so

. arranged that the outward movement of the
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cutters is arrested before the axial line of the
cutters becomes parallel with the axial line
of the head. This causes the axial lines of
the several sets of cutter-disks to converge
forwardly when the cutters are in their outer-
most position, so that the resistance which
the cutters encounter in entering the scale
will tend to swing the front ends of the cut-
tersinwardly. This inward pressureis coun-
teracted by the centrifugal force, which tends
to swing the cutters out against the seale and
holds them to their work. The inwardly-in-
clined position of the cutters prevents the
latter from eatching in the scale and being
wedged outwardly as the cleaner is pushed
forward through the tube.

I. represents the advance cutter, which is
seeured to the front end of the rotary head, so
as tocutinto and remove any excessive thick-
ness of scale before the disk cutters enter the
same. 'This cutter is provided with as many
outwardly-projecting arms [ as there are piv-
oted cutter-arms H—three being shown in the
drawings. The front face I' of each of these
arms stands parallel with the axis of the ro-
tary head and sufficiently in rearof the center
line of the adjacent cutter-journal % to en-
able the front portion of such journal to rest
against this flat front face and find a support
orabutmenton the sameastherotaryserrated
cutters dotheir work. The disk cutters stand
inrear of thesesupporting-arms,and the front
portions of the journals extend forwardly
across the flat faces of the supporting-arms
far enough to furnish a good support at the
front end of the journal in all positions of the
pivoted arms on which the disk cutters are
mounted. These supporting-arms/? are bev-
eled at the front, the rear face I’ of each arm
being arranged at an acute angle to the longi-
tudinal front face, forming a front cutting
edge I’ on each arm. This cutting edge is
preferably inclined backwardly from the base
to the free end of the arm, as shown in Figs.
1, 4, and 5.

Thesupportingand cuttingarms are mount-
ed on a hollow hub M, which is secured to the
front end of the rotary head G. The latteris
provided at its front end with a reduced cy-
lindrical neck n, Figs. 6 and 7, and the hub
M is provided in its rear portion m with a cy-
lindrical bore by which it fits around this neck
and against the shoulder formed by the same
at the front end of the rotary head. Thehub
isheld against turning on this neck by several
longitudinal pins »', which are inserted in
registering openings formed, respectively, in
the rear portion m of the hub and in the front
portion of the head outside of its neckn. The
front portion of the bore of the hub is larger
in diameter than the cylindrical bore of the
rear portion, forming in the front portion of
the hub a cylindrical chamber O, in which are
arranged an annular washer P and a circular

row of ‘balls p. The washer P fits around the

front portion of the arbor I and against the

inner side of the front portion of the hub and
is placed against the rear portion of the hub
to prevent the pins n’ from leaving their sock-
ets. The balls p are placed against the front
side of the washer and are held in place by a
cap Q, which may enter the cavity of the hub,
as shown. This eap is held in place by a
serew-nut g, applied to the front end of the
arbor, and by bearing against the balls holds
the hub and the head G on thearbor. These
balls relieve the forward thrust of the rotary
head. The hub M and its arms [ are prefer-
ably formed in one piece of steel by drop-
forging. )

Thespider composed of the hub M and arms
[ forms a back support for the front ends of
the eutter-journals and also an advance cut-
ter, which clears away any unusual thickness
of scale before thedisk cutters enter the same
and relieves the disk cutters of that part of
the work.

I claim as my invention—

1. The combination with the rotary head,

of longitudinal arms pivoted at their rear.

ends to said head and free at their front ends,
to swing at their front ends toward and from
the axis of said head, longitudinal journals

‘formed on the front portions of said arms,

disk cutters mounted on said journals, which
latter project forwardly beyond said cutters,
and a spider which is secured to said head in
front of said disk cutters and which has out-
wardly-projecting arms constructed with lon-
gitudinal front faces against which said jour-
nals rest loosely in front of said cutters and
on which said journals move freely as the
arms swing in and out, substantially as set
forth.

2. The combinaticn with the rotary head,
of longitudinal arms pivoted at their rear
ends to said head to swing at their front ends
toward and from the same and having longi-
tudinal journals, disk cutters mounted on
said journals, and a spider mounted on the
front portion of said head and having its ont-
wardly-projecting arms provided with cut-
ting edges for removing the excess of scale in
advance of the disk cutters, substantially as
set forth.

3. The combination with the rotary head,
of longitudinal arms pivoted at their rear
ends to said head and free at their front ends,
disk cutters journaled on said arms, and out-
wardly-projecting spider-armssecured to said
head in front of said disk cutters, said spider-
arms forming back supports for said longitu-
dinal arms and having cutting edges for re-
moving secale in advance of the disk cufters,
substantially as set forth. ’

4, The combination with the rotary head,
of longitudinal arms pivoted at their rear
ends to said head to swing at their front ends
toward and from the same and having longi-
tudinal journals, disk cutters mounted on
said journals, and a spider mounted on the

70

75

8o

85

go

95

100

105

II0

11§

120

125

130



10

649,839

front portion of said head and having its out-
wardly-projecting arms provided with longi-
tudinal faces which form back supports for
the front portions of said journals and also
with cutting edges which remove the excess
of scale in advance of the disk cutters, sub-
stantially as set forth. '

5. The combination with the stationary ar-
bor, of a rotary head mounted thereon and
provided at its front end with a redunced neck,
a spider having its hub fitted around said
neek and provided in its front portion with
an enlarged bore or chamber, a longitudinal
coupling-pin arranged in sockets formed in

(]

the rear portion of said hub and the front
portion of said head, a washer arranged in
the enlarged bore of the hub against the front
end of said pin, antifriction-balls arranged in
said bore against said washer, and a cap
whereby said balls are held in said chamber
and the hub is held on the arbor, substan-
tially as set forth.
Witness my hand this 24th day of Febru-
ary, 1899.
THOMAS J. HHART.
Witnesses:
EDWARD WILHELM,
Errna R. DEAN.
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