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To «ll whom it muay concern:

Be it known that we, WILBERD. FORSYTH

and ENos T. BELL, citizens of the United
States, and residents of Pittsburg, in .the
county of Allegheny and State of Pennsylva-
nia, have invented certain new and useful

Improvements in Boiler-Tube Cleaners; and

we do declare the following to be a full, clear,
and exact description of the invention, suchas
will enable others skilled in the art to which

it appertains to make and use the same, refer-

ence being had to the accompanying draw-

ings, and to letters of reference marked there-
on, which form a part of this specification.
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Figure 1ot the drawingsis a side elevation
of a cleaner-head embodying our invention.
Fig. 2 is alongitudinal section of a portion of
the same. Iigs. 3 and 4 are detail views of
one of the cutter-carriers.’ Figs. 5, 6, and 7
are plan, side, and edge views, respectively,
ol one of the joint-pieces. Fig. 8 is a detail
view of one of the cutter-carrying arms. Fig.

- 918 a side elevation of a complete head in a
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different position, and Fig. 10 is a detail view
of the cone-shaped guide,
This invention is designed

improved character. | |
While the art of cleaning straight tubesin

an efficient manner has heretofore been made |

known by us in patents which have been
granted to us and while various machines
for the purpose have been devised and pat-
ented by others for the same purpose, but lit-
tle, if any, attention has been paid to the ne-
cessity for a machine or implement designed

. ~ for and capable of being used in a practical
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50 tions united by a universal joint or joints,

and efficient manner in curved tubes such as
_ . It is |
‘therefore our especial object to provide a ma-

are found in seme types of boilers.

chine which will meet the requirements and

~demand for a practical device adapted to

work of this nature.

With this object in view our invention con-
sists in the novel construetion and ecombina-
tion of parts, all as hereinafter deseribed, and

-pointed outf in the appended claims.

In carrying out our invention we form the
cleaning-head in two or more adjacent sec-

_ to provide a.
boiler-tube-cleaning machine orimplementof

F

tion.

- wherebjr said head is enabled to adapt itself

to the curvature of and to pass through a
curved water-tube. | |
Referring to the accompanying drawings,

 the letters A, A’, and A" designate, respec-
tively, the several sections of a cleaner-head

constructed in accordance with our inven-
In the particular form of head which
we have illustrated there are three of these

sections,and each section is provided with two

sets of cutting devices, this being the form
which our experiments have led us to prefer;

but we do not limit ourselves to the use of
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any particular number of sections or to the

use of any particular number of sets of cut-

ting devices on the sections, since it may be
found advisable or desirable under certain

conditions, depending upon the particularna-

these particulars, and while we prefer to use

the particular construction and character of

sections, cutting devices, and universal-joint

connections shown in the drawings and here-

inafter described ourinvention is not limited
thereto, as we believe ourselves to be the first

to construct in a machine of this charactera
cleaning-head composed of two or more ad-

jacent sections united by a universal joint or
joints. R ’
In the particular form of the cleaner shown

a central shaft or carrier I3, three circular
plates or disks C C' ", rigidly secured or

keyed on said shaft or carrier at short inter--
- vals from each other, and a number of cutter-
carrying arms D, eccentrically pivoted to the
plates or disks C C' and capable each of a
limited outward movementin a plane paral-
lel to that of the plates or disks, said arms

having loosely journaled totheir free end por-
tions cutters K, which consist of small pe-

| ripherally toothed or serrated disks or wheels.

The disks or plates C C, the cutter-carrying

arms, and the cutters are of the same general -

character and construction as the correspond-
ing devices described and claimed in gour Pat-

and cutters is similar to that deseribed and
claimed in our Patent No. 568,247, dated Sep-

i ture of the work, to vary the construection in
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each of the threesections A A’ A" ¢consists of
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ent No. 526,999, dated October 2, 1894, while
the general relative arrangement of the disks
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- sitely-projecting lugs f, and these lugs are so
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_struction as those which connect the adjacent
10

£5

~ therein, .

‘universal-joint connections between the sec-

not exceed one and one-half times their di-

gradually-increasing diameters from the front
- to the réarend of the head and that the eut-

‘be of the same diameter, but of less diameter

KA,

tember 22, 1890, and reference may be had to
these patents for a more complete description
thereof. | |

The universal joints which connect the sec-
tions consist each of end plates F I’ and a
conuecting joint-piece G." The plates F T
are screwed upon the projecting threaded end
portions ¢ of the shafts or carriers B of the
respective adjacent sections. The plates F
' are of circular form and are of the same
or of approximately the same’ diameters as
the adjacent plates C C”. -Each plate has on
its face which is toward the joint two oppo-

disposed on the plates that those of one plate
alternate with those of the other. The joint-
plate G is also of general circular form; but
1ts front and rear faces are each beveled out- !
wardly in opposite directions from a central |
diametric line g to form oppositely-inclined
surfaces ¢', and the central lines ¢ of the two
faces are at right angles to each other. Said
plate has four equidistant peripheral bear-.
ing-holes, two of which are pivotally engaged
by studs % on the lugs f of the plate F, while
the other two are engaged by similar pins or

studs carried by the lugs of the plate F'. It

will be readily seen that this double pivotal
connection, together with the inclined or bey-
eled faces of the joint piece or plate, permits
a universal movement of one head-section
with respect to another, suchmovement being
limited, however, by the impingement of the
Ings 1 of one plate with the face of the oppo-

site plate. For this purpose the ends of the

sald lugs are of convex form, as shown at 7.
The joint which conneets the rearmost sec- |
tion to the driving-shaft is of the same con-

sections of the head. |
It will bé seen that the construection of the

tions, as above described, is such as to brace
the sections against independent rotary or
endwise movement, and thisis essential what-
ever may be the construction of the particu-
lar joint conneection which is employed.. We
prefer that the length of the sections shall

ameters. | - o
We prefer that the plates C ¢’ C" shall be of

ters shall be spirally disposed about the head
in the same manner and for the same pur-
pose as in our said Patent No. 568,247. The
Increase in diameter may be from one plate
to another, or it may be from one section to
another—=that is to say, the plates of each
section may be of gradually-increasin g diame-
ters, or all the plates in any one section may

than those of the following section. At the
forward end of the foremost section we usually
employ a cone-shaped guide H, and this guide
may or may not have cutter-wheels journaled

{
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1he device is designed tobedriven by any
suitable mechanism, such as a flexible shaft.
In another pending application we have de-
scribed and claimed mechanism which is es-
pecially adapted for operating a cleaner of
this character; but such mechanism forms
no part of the present invention. -

The cleaner is operated under rapid rota:
tion (usually from eighteen hundred.to two

thousand revolutions per minute) and is

either forced through the tube to be cleaned
or is allowed to feed therethrough byits own
gravity and natural tendency in that direc-

tion. During the operation the tube should

be flushed with a small stream of water for
the purpose of removing the disintegrated
scale and also to prevent the device from
heating. ~ | |

It will be readily seen that owing to the
screw connections. of the plates I' FY with the

- 8ections and the key connections between the

disks C C' C" and the shafts orcarriers I3 the
several parts of the cleaner can be readily
taken apart for repairs, &e. |

W,e are aware that heretofore devices have
been proposed for use in cleaning boiler tubes
and flues wherein two or more cleaner-sec-
tions loosely linked together are to be pulled
through the flue or tube by means of a rope
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or the like attached to one of such sections.

‘We are not aware, however, that prior to our

invention a power-operated rotary cleaner-
head composed of two or more universally-
Jointed short sections braced against inde-

‘pendentrotary or longitudinal movementhas

ever been known or used. o |
Having thus described ourinvention, what
we claim as new, and desire tosecure by Let-
ters Patent, is— | -
- 1. In a tube-cleaner designed for use in
curved tubes and adapted to be pushed
through the same under rotation, a cleaner-
head composed of two or more adjacent short

sections connected by a universal joint or

joints braced to prevent independent rotary
or longitudinal movement of the sections,and
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a fexible driving-shaft connected to one of

said seetions, substantially as specified.

2. In a tubé-cleaner designed for use in
curved tubes and adapted to be pushed
through the same under rotation, a eleaner-
head composed of two or more adjacent short

sections connected by a universal joint or

joints braced to prevent independent rotary
or longitudinal movement of the sections,
each of said sections having a plurality of

rolling toothed cutters, said cutters being ar-
‘ranged in a progressively-graduated series,

substantially as specified. -
J..In a tube-cleaner designed for use in:
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curved tubes, and adapted to be pushed
through the same under rotation, a cleaner-

head composed of two or more adjacent short
sections connected by a universal joint or
Joints braced to prevent. independent rotary
or longitudinal movement of the sections,
each of said sections having a plurality of



- in-two or more a.d;acent short sections, a uni-
versal joint or joints connecting the said sec-

o
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~ rolling toothed cutters, said cutters bmnrr ar- | having double beveled or inclined faces sub- -
ran ﬂ'ed in progressively-graduated series, and

. also spirally with relation to the axis of sald

head, substantially as specified.

4. In a boiler-tube cleaner designed for use'

in curved tubes, a cleaner-head cunstructed

tions, and braced to prevent independent ro-

tary or longitudinal movement of the sec-
tions, a cone-shaped guide secured to the|
foremost of the said sectmns, and a flexible

~driving-shaft connected to the rearmost sec-

s

~ each of two plates secured to the adjacent

tion, substantlally as specified. S
5. In a tube-cleaner designed for use in
curved tubes,

ing the said sectlons, sald joinfs consisting

- 20 ends of adjacent sections and having project-

ing alternating lugs on their opposing faces,

and a connectmg joint-piece pivotally con-

nected to the lugs of both the said plates, and

cleaner-head formed in ad-
]acent sections, and nniversal joints connect- |

Vo

stantially as specified. -~ 2 5 |
6. In a tube-cleaner designed for use in.

| curved tubes, a cleaner-head formed ‘in ad-
jacent sectlons and connected by a universal
Joint or joints, each of said joints consisting

of plates removably secured to the adjacent 30 |
sections to be connected and provided with
projecting lugs on-their opposing faces, said

Ings being equldlstantly and alternately dis- =

posed and a conmecting-piece pivoted to the =~
lugs of both plates and having its faces op- 3 5

positely beveled or inclined from central
lines, the central lines of the two faces being

at right angles to each other, substantla,lly as

specified.
In testlmony whereot‘ we affix our SIgna- 40
_,tures m presence of two witnesses.’

~ WILBER D. FORSYTH.
. ENOS T. BELL

Witnesses: -
o Tos G ORMSBY,
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