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To all whom it may CONCErv:

1 thread forming a cutting edge extending en-

Be it known that I, HENRY F. WEINLAND, | tirely around the body of the tip and making

g citizen of the United States, residing at

Springfield, in the county of Clark and State |

s of Ohio, have invented certain new and use-

ful Improvements in Tube-Cleaners, of which |

the followingis a specification,reference being
had therein to the accompanying drawings.

Thisinvention relates to tube-cleaners, and |

1o more particularly to that class of instruments

employed in the removal of seale or inerusta-

tions from the interior of the tubes of water-
tube steam-boilers. A -
The present invention relates more par-

15 ticularly to the counstruction of the cleaner
proper or cutting instrument by means of

which the scale is actually disintegrated and |

removed from the wall of the tube, and has
for its objeect to provide an implementof this
zo0 character having greater efficiency of opera-

tion combined with strength and simplicity

of constraction and which will serve to more
effectually remove the scale or incrustation
without damaging the tubes themselves.,
To thuose ends the invention consists in cer-
tain novel features, which I will now proceed
to desceribe and will then particularly point
out in the claims. | |
In the accompanying drawings, Figure 1 is
an elevation of a cleaner embodying my In-
vention in one form, Fig. 2 is a rear view of
the same. Fig. 8 is a transverse sectional
view taken on the line x « of Fig.1l. Fig. 4
is a longitudinal sectional view, and Fig. 5 is
alongitudinal sectional view of one of the cut-
ting-rollers detached. |
Referring to the said drawings, 1

y

30

indicates

" ashaft preferably square in eross-section and |

also preferably reduced at its forward end, as
indicated at 2, this reduced portion being also
preferabiysquarein cross-section.

40

mounted a conical tip 3, having a socket 4 to

receive the forward end of the part 2 of the

shaft 1 and being secured thereon by means
of a pin 5 passing through the tip and shaft
or in any other suitable manner. Thistipis

of increasing diameter from front to rear and |

is provided on its external surface with a

‘of the shaft 1.

Upon the {
extreme forward end of this shaft there is

the tip a spiral conieal cutter of such a char-
acter that as the entire device is rotated the
engagement of this spiral cutter with the ma- 55
terial operated on tends to draw the imple-
ment forward, thereby materially aiding in
the feeding forward of the device.
Immediately back of the tip 3 there 1s
mounted a group of tapering cutfing-roilers 6o
7, supported in collars § and 9, mounted, re-
spectively, on the reduced portion 2 of the
shaft and on the main body of said shaft.

Each of these rollers consists of a body por-

‘tion taperingor diminishing in diameter from 63

front to rear aud provided with longitudinal
cutting-teeth 10, said rollers being arranged

so that their axes of revolution lie in planes
radial with respeect to the axis of revolution
The axes of revolution of the 7o
rollers are, however, inclined in these planes
downward and inward from rear to front, so
that the innermost portions of the bodies of
the rollers are substantially parallel with the
axis of the shaft 1, while their outermost por- 75
tions are at an angle thereto considerably
greater than would exist if the axes of said
rollers were parallel with that of the shaft or

if said axes were arranged as shown and the
bodies of the rollers were cylindrical. By 6o
reason of this construction a more efiective
cutting action is obtained.

~ In order to obtain a simple, strong, and ef-
fective support for these rollers, each roller

is provided at its front and rear ends withan 33
integral conical bearing-stud 11, and these
studs fit in correspondingly-shaped bearing-
seats 12, formed in the collars 8 and 9. In
practice these rollers are cast and case-har-
dened,and thebearing-studsare then properly go
turned or ground to provide them with the
necessary bearing - surfaces. Heretofore it
has been customary to-construct such rollers

by casting the body portion upon a steel shatt
or axle; but this results in the production of g5

‘g structure which is liable to erack or warp—

a difficulty which is obviated by the mode ot
construction just described. S
Back of the group of rollers 7 anad their sup-

so spiral thread 6 of slow pitch, the edge of the | porting-collars 8 and I there Is mounted on 100
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the shaft 1 a series of collars 13, supporting
between them groupsof cutting-rollers 14. In
the present instance I have shown three such
collars and two suceh groups. Kach collar is
provided in one or both of its faces with a
plarality of radial slots or grooves 15, forming
waysinwhichthecutter-carrying blocks16 are
free to move radially. Each groove 15 is en-
larged or widened at itsinner portion, there-
by forming shoulders 17, and each block 16
18" similarly widened at its inner portion,
thereby forming shoulders 18, the engage-
ment of these shoulders serving to limit the
outward movement of the bearing - blocks.
As shown, the end collars 13 bave ways in

their inner faces only, while the intermediate |

1
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upon the remaining portions of the scale ad-
héring closely to the walls of the tubes and
not reached by the rollers 7. These rollers
14 being held in place by centrifugal force
only are capable of yielding inward when any
obstructionis met—such,forexample,asanin-
equality on theinnersurface of the tube, aris-
ing from a weld or from other causes—sothat
while these rollers are adapted to clean thein-
ner surface of the tube they wili notinjure or
burst the same. DByrelyinguponcentrifugal
force to hold these rollers in position I am en-
abled. to dispense with the use of springs for
this purpose, which springs I have found to
be objectionable by reason of their liability
to crack and break, thereby becoming inop-

collar is & double one, having ways in both | erative and preventing free movement of the

faces. Each roller 14 comprises a body por-
tion provided with longitudinal cutting-teeth
19, said body portion being of greatest diam-
eter at the middle of the roller and tapering
or diminishing in diameter toward each end.

rotlers. |

It is obvious that the precise embodiment
of my invention chosen for purposes of illus-
tration may be modified without departing
from the principle of saidinvention. Forin-

Each roller is also provided with bearing-()stance,undercertaincireumstances the spiral

studs 20, which fit in bearings in the sup-
porting-blocks 16 at each end of the roller,
so that the roller may be free to rotate and

at the same time move in and out radially

with respect to the shaft 1. -

Theseveral collars and rollers abut against
each other, being held in position at one end
by the tip 3 and at the other end by a collar
21, secured on the shaft 1 by means of a pin
22. The shaft 1 is provided with a spring-
detent 23 or other suitable means, by which
1t may be readily engaged with and disen-
gaged from its actuating mechanism.

The cutting apparatus hereinbefore de-
scribed is designed more particularly for use
in connection with an operating mechaniam
such as 1s set forth in Letters Patent No.

660,528, granted October 30, 1900, to the

Lagonda Manufacturing Company as my as-
signee; but it may, however, be used in con-
nection with any suitable means for Impart-
Ing to it a rotary and a longitudinal motion.
When thusoperated, the spiral cutter on the
tip acts upon the larger accumulations of

tip-cutter may bedispensedwith,and its work,
as well as their own, may be accomplished
by the rollers 7. Again, the number of
agroups of rollers14and the number of rollers
in each group may be varied according to the
character of the work and other circum-
stances. I therefore do not wish to be under-
stood as limiting myself to the precise details
ot construction hereinbefore described, and
shown in the accompanying drawings.

It will be understood, of course, that the
several collars mounted on the shaft 1, be-
tween the tip 3 and the collar 21, are loosely
mounted on said shaft, being free to move
thereon when the collar 21 is released by driv-
ing out the pin 22, and it will also be noted
that the groups of rollers are loosely mounted

between the collars, sothat by freeing the col-

lar 21 the several elements may be separated
to remove and replace any of the rollers.

In the claims I have used the term ““planes
radial to the axis of the shaft” to indicate
planes passing through the axis of the shaft
in a direction radial thereto and in which

scale and serves not only to cut loose the | planes at their intersections the axis of the

greater portion thereof, but also to aid in
advancing the cutter as the work is done.
The first group of rollers—to wit, the rollers
7, which are both inclined and tapering and
which are not so mounted as to yield—serve
topositively remove the greater portion of the
scale remaining after the spiral cutter of the
tip has passed a given point in its operation,
and 1t will be observed that the path of the
widest portion of these rollers is a circle of
considerably greater radius than the path of
the widest portion of the spiral tip-cutter.
The device being rotated at a high rate of
speed, the rollers 14 are forced out by cen-
trifugal action, and when in their outermost
position these groups of rollers describe cir-
cles of a radius still greater than that de-

- seribed by the widest portions of the rollers

shaft wholly lies. It will be observed that
the first group of cutting-rollers are so ar-
ranged that their axes lie in these respective
radial planes and are inclined inward and
forward therein. |

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is— |

1. A cutting implement for boiler-tube
cleaners, comprising a shaft adapted for ro-
tary and longitudinal movement, a group of
cutting-rollers mounted to rotate along with
sald shaft, each roller being also independ-
ently rotatable on its own axis in fixed bear-
ings, said rollers being arranged with their
axesin planesradial tothe axisof theshaftand
inclined inward and forward in said planes,
the body of each roller being tapering or of

7, so that these groups of rollers 14 operate | diminishing diameter from rear to front, and
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being provided with an uninterrupted cat-
ting-face, and a seeond group of cutting-
rollers carried by said shaft in the rear of

said first-mentioned group and adapted to ro-

tate along with the shaft, each roller being
also independently rotatable on its own axis,
which is normally parallel with that of the
shaft, and being free to move radially rela-
tively to the shaft by centrifugal action, said
group of rollers having a minimum working

. path of less diameter and a maximum work-
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ing path of greater diameter than the maxi-

mum diameter of the working path of the
first group, substantially as described. "

2. A cutting implement for bhoiler-tube
cleaners, comprising a shaft adapted for ro-
tary and longitudinal movement, a conical
tip mounted on the front end of said shatt
and having a spiral cutting-thread thereon,
a group of cutting-rollers mounted on said
shaft back of said conieal tip, so as to rotate
along with said shaft, each roller being also
independently rotatable on its own axis in
fixed bearings, said rollers being each pro-
vided with an uninterrupted cutting-face,
and being arranged with their axes in planes
radial to the axis of the shaft, and inclined
inward and forward in said planes, with
their forward ends within the maximum
working path of the conical tip and having a
portion to the rear of their front ends pro-
jecting beyond said maximum working path,

the body of each roller being tapering or of |

diminishing diameter from front to rear, and
a second group of cutting-rollers carried by
said shaft in the rear of said first-mentioned
ogroup and adapted to rotate along with the

shaft, each roller being also independently
rotatable on its own axis, which is normally
parallel with that of the shaft, and being

free to move radially relatively to the shaft
by centrifugal action, substantially as de-
scribed.

3. A cutting implement for boiler-tube
cleaners, comprising a shaft adapted for ro-

tary and longitudinal movement, a group of |

cutting-rollers mounted to rotate along with
said shaft, each roller being also independ-
ently rotatable on its own axis in fixed bear-
ings, said rollers being arranged with their
axes in planes radial to the axis of the shaft,
and inclined inward and forward in said

planes, the body of each roller being taper-

- ing or of diminishing diameter from rear to

60

front and being provided with an uninter-
rupted cutting-face, and a second group of
cutting-rollers carried by said shaft in "the
rear of said first-mentioned group and adapt-
ed to rotate along with the shaft, each roller
having a body portion tapering in each di-

rection from the middle and being independ- |

ently rotatable on its own axis, which is nor-
mally parallel with that of the shaft, and be-

1

sl

!

ing free to move radially relatively to the
shaft by centrifugal action, said second group
of rollers having a minimum working path of
less diameter than the maximum diameter of

the working path of the first group, substan-

tially as described. | | |
4, In a cutting implement of the character

described, the combination, with a shaft
adapted for rotary and longitudinal move-
ment, of a plurality of collars through which
said shaft passes and on which they are re-
movably secured, their opposite faces being
provided with radial grooves or ways, blocks
mounted to slide in sald grooves or ways,
stops for-limiting the outward movement of
said blocks, and cutting-rollers having end
bearings in said blocks, substantially as de-
seribed. ‘ - | -

5. Atube-cleaning tool comprising a frame
adapted to be rotated, a toothed cutter fixed
centrally to the forward end thereof, and one
or more rotary implements to the rear of said
fixed cutter with their forward ends within
the circumference of the fixed cutter and a
portion to the rear of their front ends pro-
jecting beyond the periphery of said fixed
cutter. | | |

6. A tube-cleaning tool comprising a frame
adapted to be rotated, a téothed cutter fixed
centrally to the forward end thereof, and one
or more radially-immovable rotary cutters to
the rear of said fixed cutter with their for-
ward ends within the circumference of the
fixed cutter and a portion to the rear of their
front ends projecting beyond the periphery

of said fixed cutter.

7. A tube-cleaning tool comprising a frame
adapted to be rotated, a conical toothed cut-
ter fixed centrally to the forward end thereof,
and one or more toothed cutters rotatably

mounted on said frame to the rear of the

fixed cutter with their forward ends within
the circumference of the fixed cutter, and &
portion to the rear of their forward ends pro-

jeeting beyond the periphery thereof.

8. A tube-cleaning tool comprising a frame

adapted to be rotated, a conical toothed cut-

ter fixed centrally to the forward end thereof,

two implements rotatably mounted in said

frame t0 the rear of the fixed cutter, one of
said implements on either side of the axis of
the frame, and having their forward ends
within the circumference of the fixed cutter

In testimony whereof I affix my signature
in presence of two witnesses. -

"HENRY F. WEINLAND.

'Witﬂésses: |
- R. W. LEIBERT,
JNO. H. KRESSLER.
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and a portion to the rear of the forward ends
projecting beyond the periphery of the fixed
cutter. | - '
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