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Lo all whom :mi ma,y CONCETrI: - -

Be it known that I, HENRY L IIILDRETH
of the city and county of daginaw, State of
Michigan, have invented an Improvement in
Boiler-Flue Cleaners, of whmh the following
is a specification.

My invention relates to bmler ﬂue clean-

~ers; and it consists of certain Improvements

which are fully set forth' in. the following

specification and are shown in the accompa- |

- nying drawings.

More partwularly my mventlon Ielateb to

~ a device for cutting or loosening the scale
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from the interior of boiler-flues and permit-
ting it to be blown out. -

In Letters Patent No 574, 422 Gla,nted to
me on the 5th day of January, 1897 I have
shown a boiler-flue cleaner consisting of a hol-
low head containing a screw- pmpeller jour-
naled therein and adapted to be rotated by a

jet of steam or air forced through the head

and provided on its end extenor to the head

- witharms carrying rotary scale-cutters which
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are adapted to be thrown outward by cen-

trifugal force against the inner walls of the

flue, and thus act to cut the scale therefrom
when the head 1s dmwn or moved thmuﬂrh
the flue. | |

My present mventwn 1elates par tlcula,lly
to the scale-cutters, and is designed to more
perfectly and readlly cut away or Ioosen the
scale from the inner walls of the flues. |

Intheaccompanying drawings Thaveshown

‘m yimproved scale-cuttersapplied o the trav-
eling head and rotary propeller of the afore-

S&ld Letters Pa,tent No. 574,422,

IFigure 1 is :
cleaner embodying my invention.
an end elevation of the same.

~linexx of Fig. 2. Fig. 4is a perspective view

'5c;

of some of the deta,ched cutters; and Fig. 5

is a plan view of one of the cutter plates show-
Ing & modified construction thereof. =

Aj 18 the head, which is open at one end and
18 attached to a tubular rod B, by means of
which it may be moved throun'h ‘the boiler-
flue and through which steam or ELII' may be
blown. |

C are springs on  the outside of the head A

to guide it and adapt it to xarlatlons in the_

| smes of the tubes.

a plan view of a bmler-ﬂue |
Fig. 2 is

Kig. 3isa sec-
tional view of the scale-cutting devwes on the

I

‘Scale-cutting devices.

Eisa p1 opellel—shaft journaled in the hol-

low head A and provided with propeller-wings
D. -The end of the shaft E projects beyond
the front end of the head and carries the
The air; steam, water,
or other ﬂu1d is blown from the tube B and
passing through nozzles or apertures in a dia-
phragm in the rear of the body A into the
hollow body, as indicated in dotted lines in
I'ig. 1, acts upon the propellers ‘D to rotate

| the shaft K, and thus Operate the cutters

which the Sh&fl} carries.

So far as the apparatus has been deser 1bed
it is fully. shown in the Letters Patent No.
574,422, before referred to, to which reference

may be. had for greater paltmulaut}r

I shall now deseube ‘my pr eqent 11np1 ové-
ments.

Mounted upon the front end of the pro-
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peller-shaft E is a frame G, having adjacent

toits outer. edﬂ*e one or more scale- cutterb H,
carried on shafts located in slotted bearings
on the frame G, so that they will be thrown

outward by GEHtI‘IfIJﬁ*;L]_ foroe When the pro-
peller rotates.
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The particular shape of the fm.me G or the

number of scale-cutters H is not marterial;

but in my preferred construction, as 111us-
‘trated in the dr awings, the frame G is com-
posed of two three- armed plates M, fastened
| together on the . propeller-shaft 10 by an in-

termediate hub K, and each pair of arms L
of the plates M is provided with slots N, in
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which are located the shafts J on which the _

scale-cutters are. mounted,

- The scale-cutters con31st of tbothed dlSkS |

mounted on the shafts J, andin my preferred

construction, as lllustrated 1n the drawings,
I employ for each cutter a series of inde-
‘pend ently- rota,t&ble toothed disksII I, mount-
ed on the common shaft J. Where more
than one scale-cutter is employed, the disks

in. the di

ferent cutters may be made of dif-

ferent widths, so that the line of separation
‘between: the disks in the different sets will
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be in different planes, and thus cut the scale

which lies Iintermediate of the dlsks of the
other cutters. .
- Theslots N, in which the axes of the scale-

cutters are, located may be radial, as shown
in Flﬂ‘ 2.

| them on lmes slightly inclined f1 om the mdll

ICO

I plefer however, to construct
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asisshown in Fig. 5, which tends to make the
cutters press harder against the inner walls
of the flue and to cut faster.

- In addition to the cutters I, I may also em-
ploy cutting-disks P P Q, located on the out-
side.of the arms of the frame, which serve
both to inerease the cutting action and to
protect the arms. The small cutters @ act
to finish off the cleaning of the scale.

I do not mean to limit myself to the details
of construction which have been shown for

“the purpose of illustration, as 1t 1s apparent

that they may be varied without departing
from the invention. |

What I elaim as new,and desire to secure
by Letters Patent, is as follows:

1. In a boiler-flue cleaner, the combination
with the hollow head and rotary propeller-
shaft mounted therein, of a frame carried
upon and rotating with the propeller-shatt,
and an independent freely-rotatable scale-
cutter having its axis parallel to the propel-
ler-shaft and mounted on the frame in slot-
ted bearings located to-one side of the axis
of rotation of the frame so as to move out-
ward under the action of centrifugal force
when the propeller-shaft rotates and produce
a rolling frictional cutting-contact with the
scale upon the interior of the tube.

2. In aboiler-flue cleaner, the combination
with the hollow head and rotary propeller-
shaft mounted therein, of a frame carried by

~androtating with the propeller-shaft and hav-
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ing near its outer edges more or less radially-
slotted bearings, a movable shaft arranged
parallel to the propeller-shaft and movable

‘in the slotted bearings, and a toothed cut-

ting-disk carried by said shaft and movable
with it in the frame.

3. In a boiler-flue cleaner, the combination
with the hollow head and rotary propeller-
shaft mounted therein, of a frame having par-
allel arms carried by and rotating with the
propeller-shaft and in which the arms are
each provided with a slot more or less radially
disposed to the propeller-shaft, a shattloosely
mounted in the slots of the arms of the frame
and thereby movable in a more or less radial
direction, and a series of loose toothed cut-
ting-disks carried by said shaft whereby said
disks rotate upon their own axis while being
movable more or less radially and bodily
moved about the shaft.

4. In a boiler-flue cleaner, the combination
with the hollow head and rotary propelier-
shaft mounted therein, of a frame carried by
and rotating with the propeller-shaft, and a
series of scale-cutters carried by the framé

out of alinement with the shaft but in sub-

stantially the same plane with each other and
each consisting of a series of toothed disks
mounted upon the same axis in which the line

of separation between adjacent faces of the

disks of one scale-cutter are out of the plane
in which the corresponding line of separation
oceurs between the disks in the others where-
by one set of cutters is moved bodily over

| the

path traversed by the others and every
portion of the scale subjected to the action
of the cutters. | |

5. In a boiler-flue eleaner, the combination
with the hollow head and rotary propeller-
shaft mounted therein, of a frame carried by

the propeller and having two parallel slotted -

arms, a shaft journaled in said slotted arms
and adapted to move outward in said slots
under the action of centrifugal force when
the propeller-shaft rotates, and a scale-cutter
having a toothed periphery loosely carried by
said shaft intermediate of the slotted arms.

6. In aboiler-flue cleaner, the combination
with the head and rotary propeller-shaft, of a
frame carried by the propeller-shaft and hav-
ing two parallel slotted arms, a shaft jour-
naled in said slotted arms and adapted to
move outward in the slots thereof under the
action of centrifugal foree when the pro-
peller-shaft rotates, a series of independent
toothed disks, arranged side by side, and a
shaft guided loosely in the slotted arms and
supporting the disks between said arms.
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7. In aboiler-flue cleaner, the combination

with the head and rotary propeller-shatt, of a
frame carried by the propeller-shatt and hav-
ing two parallel slotted arms, a shaft jour-
naled in said slotted arms and adapted to
move outward in the slots thereof under the
action of centrifugal force when the propeller-
shaft rotates, and a series of independent
toothed disks mounted on the shatt between
the slotted arms and one or more additional
toothed disks on the axis outside of the slot-
ted arms.

3. In aboiler-flue cleaner, the combination

with the head and rotary propeller-shaft, of a

frame carried by the propeller-shaft and hav-
ing a series of pairs of parallel slotted arms,
a shaft journaled in each pair of parallel slot-
ted arms and independently adapted to move
ountward in the slots thereof under the action
of centrifugal force when the propeller-shaft
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rotates, and a series of independent and

loosely-rotatable toothed disks mounted on
each shaft between the slotted arms.

9. Ina boiler-tubecleaner, the combination
with the hollow head and a rotary propeller
and shaft journaled therein, of a frame se-
cured to and rotating with the propeller-shaft
and having one or more pairs of laterally-pro-
jecting parallel arms each of which 1s pro-
vided with a slot arranged obliquely to a ra-
dial plane through the propeller-shaft, a mov-
able shaft or pin loosely supported within the
slots of the arms so as to be capable of mov-
ing at each end to different degrees, and ro-
tary cutting-disks loosely supported upon the
shaft or pin intermediate of the two parallel
arms.

In testimony of which invention I hereunto
set my hand.

HENRY L. HILDRETH.
Witnesses: |
KzrA J. DEMOREST,

E. H. WETZEL.
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