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UNITED STATES

PATENT OFFICE.

JOHN H. VOORHEES, OF BROOKLYN, NEW YORK.

STEAM-BOILER-TUBE CLEANER.

SPECIFICATION forming part of Letters Patent No. 572,037, dated November 24, 1896.
" Application filed February 27, 1896, Serial No. 581,025, (o model.)

To all whom it may concern:

Be it known that I, JOEN H. VOORHEES, of
Brooklyn, in the county of Kings and State
of New York, have invented a new and Im-
proved Boiler-Tube Cleaner, of which the fol-
lowing is a full, clear, and exact description.

The object of the invention is to provide a
tool or an implement especially adapted for
cleaning the interior of tubes, and to so con-
struct the said tool that it may be loosened
within the tube, or whereby the cutting edges
may be brought to a greater or a less contact
with the interior surface of the tube for the
purpose of removing scale therefrom or any
extraneous matter that may have adhered to
the interior of said tube.

Another object of the invention is to pro-
vide for the adjustment of the cutting por-
tion of the tool from a point without the
boiler or beyond the outer edge of the tube
which is being cleaned.

A further object of the invention is to pro-
vide for an adjustment which will enable the
tool to be fed lengthwise of the tube in a de-
sired ratio, the longitudinal adjustment of
the tool being thoroughly under the control
of the operator. - '

It is also the object of the invention to so
construct the cleaning-tool that it may have
a similar cutting action to that of a like tool
in a lathe, whereby every vestige of scale may
be removed and, if necessary, a scale or shav-
ing may be taken from the metal of the tube,
insuring a speedy and perfect removal of all
obstructions. v

The invention consists in the novel con-
struction and combination of the several
parts, as will be hereinafter fully set forth,
and pointed out in the claims. -

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-
cate corresponding parts in all the figures.

Figure 1is a side elevation of the interior
of the Dboiler, its setting or casing being in
section, likewise one of the boiler-tubes, in
which the improved cleaner is shown as in-
troduced and in side elevation. Fig. 2 is an
cnlarged detail side elevation of the simple
form of the tool, parts being broken away
and the support for the tool and the tube in
which the tool is to be operated being shown

in section. Fig. 3 is a longitudinal vertical

section through the tool, the supports, and

the tube into which the tool is introduced.
Fig. 4 is a transverse section taken substan-
tially on the line 4 4 of Fig. 2. Fig. 5isa
partial side elevation and partial sectional
view of a modified form of the tool, the modi-
fication consisting principally in the driving
mechanism for the tool. Fig. 6 is a trans-
verse section through the moditied form of the
tool, the section being taken practically on
the line 6 6 of Fig. 5. Fig. 7 is a side eleva-
tion of a portion of the modified form of the
tool illustrated in Fig. 5. Fig. § is a side
elevation of a further modified form of the
tool, the supports and tube being in section
and parts of the tool itself being broken away.
Fig. 9 is a transverse section taken substan-
tially on the line 9 9 of Fig. 8. Fig. 10is a
partial side elevation and partial sectional
view of a further modified form of the tool,
and Fig. 11isa transverse section taken prac-
tically on the line 11 11 of Fig. 10.

In the simplest form of the device, asshown
in Figs. 1, 2, 3, and 4, the said device com-
prises a casing-tube 11, having an exterior
thread 12 made therein, and an expansion-
rod 13 or its equivalent located within the
aforesaid tube, an adjusting device for the
rod, and cutters operated by the aforesaid
expansionrod ordevice. Theboiler A (shown
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in Fig. 1) is that of the usual construction, .

and the tubes a® are supported at their for-
ward ends in a tube-sheet a, and beyond the
said tube-sheet the ordinary front plate ¢’ is
provided, havingthe ordinary openings there-
in, registering with the tubes and normally
closed by plugs a*. When a tube is to be
cleaned, the ordinary plug a* at the end of the
tube is removed from the boiler-casing and a
guide-sleeve B is introduced into the said
opening, as shown in Figs. 1, 2, and 3, and

the said sleeve is provided with an interior

thread 10, having suitable piteh, to mesh with
or engage with the exterior thread 12 on the
casing-tube of the cleaning device.

" The outer end of the expanding.rod or de-
vice 13 is carried beyond the outer end of the
casing-tube and has an exterior thread 15, the
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threaded portion of the expanding rod or de-

vice being loosely passed through a cap 14,
closing the outer end of the casing-tube, and
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a nut 16, preferably a thumb-nut, is placed
upon the threaded end of the expanding-rod,
engaging with the aforesaid cap 14, and by
manipulating the nut 16 the expanding-rod
may be made to travel inward within the
casing-tube 11 or outward therefrom. The
inner end of the expanding-rod 13 is flattened
and is given a tapering or a wedge form, as
shown at 16* in Fig. 3, and this tapering or
wedge portion of the expanding -tube is
adapted to effect an adjustment of the cut-
ters 18 and 18*, which are employed for clean-
ing the interior of the tube. These cutters
have their shanks reduced and formed with
shoulders on their inner faces, so that when
placed together, as shown in Fig. 4, an open-
ing will be formed between them to receive
the flattened or expanding surface 16* of the
expanding rod or device 13. .. Each cutter 18
and 18* at opposite ends is provided with a
cutting surface or edge 19, and the said cut-
ting edge or surface may be in alinement with
the body of the cutters or may be at an angle
thereto, as shown in Fig. 4. The cutting-
surfaces 19 are usually made at an angle to
the body of the cutters to provide for the filing
down or wearing away of the said cutting sur-
faces when brought in frequent operation.
The cutting-surfaces, when at an angle to
the body portion of the cutters, project out-
ward in opposite directions, so that as the
tool is turned in a tdbe the cutters will re-
move the scale or any material that may cling
to the inner face of the tube, the material be-
ingremoved practically inshifting the former.
The body portions of the two cutters 18 and
18* extend outward through openings 17,

‘made in diametrically opposite sides of the

casing-tube 11, and these openings are of
such dimensions as to prevent the side move-

ment of the cutters, yet admit of the cutters:

being adjusted lengthwise, or in direction of
their ends, to any desired measure.

It is evident that when the expanding-rod
13 is drawn outward, bringing the wider por-
tion of its expanding-surface in engagement
with the shoulders of the cutters, the said
cutters will be adjusted endwise in propor-
tion to the increased width of their expand-
ing medium, and that when the expander is
caused to travel inward within the casing-
tube the said cutters may be dropped end-
wise or be forced in that direction by contact
with the interior of the tube, the contraction
being such as to prevent the cutters operat-
ingin the tube or contacting but very slightly
with its inner face, and the operator at the
outer end of the tool may readily determine
the extent to which the cutters are to be ad-
justed by the amount of resistance which is
afforded to the cutters during the operation
of cleaning a tube. ’

It is further evident that by reason of the
wedge portion of the expanding-rod engag-
ing with the shoulders of the cutters the ac-
tion of the expander upon said cutters will be
uniform and so directed as to center them. It

may be also observed that if the cutters are
sufficiently expanded a scale or shaving of
metal may be removed from a tube, leaving
the tube as clean as when first introduced.

The tool may be turned in any desired man-
ner, the simplest form of the device for turn-
ing being shown in Figs. 1, 2, 8; and 9, in
which it will be observed thatahandle is em-
ployed comprising two members 20 and 21,
which are made to fit closely around the out-
side of the casing-tube 11, being secured
firmly together by bolts 22 or their equiva-
lents, the sections of the handle extending in
opposite directions. Ordinarily two bolts are
employed to secure one portion of the tool-
sections together, while a single bolt only at
the opposite side of the tube need be used,
in which event the bolt is passed through a
clamping-plate 227, placed at opposite sides
of the sections of the handle, as shown in
Figs. 8 and 9.

It is obvious that as the casing-tube is re-
volved or turned through the medium of the
handle or otherwise it will be fed within the
pipe to be cleaned by reason of its thread con-
nection with the fixed conducting-sleeve B.

The extreme outer end of the casing-tube
11 ,when the tube is adapted for work in the
boiler, is supported upon a suitable bracket
B’ as shown in Fig. 1. In Figs. 5, 6, and 7
I'haveillustrated a slight modification in the
exterior contour of the tube-casing and the
manner in which it is to be given its rotary
movement. The conducting or feed sleeve
B is,used in connection with this modified
form, as described with reference to the more
simple form of the device. - In the modified
form the exterior thread 11*is interrupted at
opposite sides by longitudinal grooves 24, and
a sleeve 25 is loosely mounted upon the cas-
ing-tube, the sleeve having feathers or splines
or ribs 26, adapted to travel in the grooves 24
of the aforesaid casing-tube, as illustrated in
Fig. 6, so that as this sleeve is turned the cas-
ing-tube will receive like movement and may
glide endwise through the sleeve while turn-
ing. A beveled gear 27 is securely fastened
on the sleeve 23, as shown in Tig. 5, and a
collar 28 is loosely mounted on the sleeve 25
between the gear 27 and a flange 29 at the in-
ner end of the aforesaid sleeve 25 of the body
of the tool. :

The collar 28 preferably has stay-rods 30
projected from it, oneof which rods may be
attached to an overhead support and one to
a floor-support for the purpose of holding the
collar 28 stationary, and in the said collar
preferably two shafts 31 are journaled, ex-
tending therefrom in opposite directions, be-

ing supported by bracket-arms 32, connected.

with or secured to the aforesaid collar, as
shown in Fig. 6, and each shaft 31 has a bev-
eled pinion 33 secured thereto, the said pin-
ions meshing with the teeth on the beveled
gear 27, and either of these shafts may be
revolved by attaching to their outer ends a
crank 34, or any equivalent of the same, as
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is likewise shown in FFig. 6. Under this con-
struction it will be observed that consider-
able power may be brought to bear upon the
body of the tool to rotate the same, with com-
paratively little output of power on the part
of the person or persons located at the crank
34, The cutting portion of the tool and the
manner of expanding the cutfers in this modi-
fied form are the same as in the more simple
form first deseribed.

In Fig. 8 I have illustrated a further modi-
fication in the construction of the body por-
tion of the tool, in which the casing-tube 35
has a plain exterior surface and is prefer-
ably reinforced by a collar 36, located where
the cutters pass through the said casing-tube,
and the casing-tube has a second tube 37
loosely mounted thereon, the said second or
outertubehaving an exterior thread 38, which
is engaged by the interior thread of the con-
ducting or feed sleeve B. The expanding
device and the cuttersin this form of the tool
are the same as those heretofore. described,
and the handle C is shown as attached tothe
inner or main casing-tube 35 near its outer
end, and in the said handle an opening 23 is
made, adapted to receive a slide 39, whieh is
secured upon the outer tube 37 near its outer
end, so that when the said handle is turned
the outer tube will be virtually locked to the
inner or main casing-tube by reason of the
connection between the former and the han-

dle C, and when it is desired to turn the cut- |-

ters in the tube without advanecing or with-
drawing them this may be accomplished un-
der this modified form of the tool by simply
withdrawing the locking arm or bracket 39
from engagement with the handle C.

In Figs. 10 and 11 I have illustrated an-
other modified form of the device, in which
the casing or tube 40 has a smooth exterior
surface, the cutters and the expanding de-
vice remaining as heretofore described, and
the casing-tube is passed through the con-
ducting-sleeve B having a plain bore instead
of the threaded boreshownin the correspond-
ing sleeves B.

The outer end portion of the casing-tube 40
in this latter form of the toolislocated within
a locking or cluteh sleeve. 41. This locking
or cluteh sleeve has teeth 42 made upon its
inner face and is provided with a slot 43 in
its upper surface, receiving a dog 44, likewise
toothed upon its under edge, so as to engage
with the casing-tube 40. Ears44 are located
upon the locking-sleeve 41 near each end of
the slot 43, and a lever 45 is pivoted between
the aforesaid ears, having an arched foot
adapted when the lever ismoved in a certain
direction to press the dog 44 inward against
the casing-tube, causing it to bite thereon
and also causing the teeth of the locking-
sleeve at the bottom of its interior surface to
engage with the casing-tube 40, so that a fur-
ther movement of thelever 45 in the same di-
rection will turn the locking-sleeve and like-
wise turn the casing-tube of the tool, and the

co

ratchet connection thus formed between the
locking-sleeve and the -casing-tube will serve
to feed the latter forward within the tube to
becleaned, especially since the opposing faces
of the locking-sleeve 41 and the conducting-
sleeve B? are beveled for close engagement
onewith the other. Therefore at each rotary
movement of the locking - sleeve the tool
proper acted upon by the locking or clutch
sleeve will receive end movement together
with its rotary movement. The lever 45 may
be operated through the medium of a erank
46 and link 47 or in any other desired man-
ner, it being especially intended for the ap-
plication of power.

Under the construction shown in Fig. 5 the
stationary sleeve 28 is preferably connected
by a chain 48 with the front sheet of the boiler
in order that the said stationary sleeve may
not move outward while the tool-is in opera-
tion, since the tendency of the said sleeve
would be to move in that direction, especially
when subjected to a severe strain.

. It is obvious that the tube-cleaning tool de-
scribed in any of its forms designated may be
economically constructed and expeditiously
and conveniently applied to any boiler and op-
erated in such manner as to thoroughly clean

“a tube from one end to the other.

Ilaving thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. In a device for cleaning boiler-tubes and
for like purposes, the combination of blades
each having therearface of itsshank reduced,
the reduced portion extending from the end
of the shank opposite that carrying the blade
to a point beyond the center of the shank and
terminating in a shoulder, the shanks being
placed together with the reduced portion of
one resting upon the unreduced portion of
the other, whereby an opening will be formed
between them, and a tapered expander mov-
able in the opening between the shanks of
the blades, and adapted to engage the shoul-
ders of the shanks of the blades to move them
endwise in opposite directions, substantially
as described.

2. In a device for cleaning tubes and for
like purposes, the combination of a conduct-

ing-sleeve, a tube arranged to be fed through

the said sleeve and provided with opposite
openings, cutters mounted in the tube and
projecting out through the openings thereof,
the cutters having their shanks reduced and
formed with shoulders, whereby an opening
is formed between them, a tapering expand-
ing device working in the opening between
the shanks of the cutters, and means for op-
erating the expanding device, substantially
as deseribed. .

3. In a device for cleaning tubes and for
like purposes, the combination of an inter-
nally-threaded sleeve of an externaily-thread-
ed tube working in said sleeve and provided:
with opposite openings at its inner end, cut-
ters in the tube and projecting through the
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openings thereof; the said entters having their
shanks reduced and provided with shoulders
formingan opening between thesaid shanks,
a rod having a wedge-shaped end, working in
said opening, said rod extending out beyond
the tube, and means for moving the rod end-
wise, substantially as and for the purpose set
forth. ’

4. In a device for cleaning tubes and for
like purposes, the combination of aun inter-
nally-threaded sleeve, an externally-threaded
tubeworking in the sleeve and provided with
opposite slots at its inner end, means for im-
parting rotary movement to the tube, cutters
in the tube and projecting through the open-
ing thereof, said cutters having their shanks
reduced and provided with shoulders to form
an opening between them, a rod having a
wedge-shaped end working in the said open-
ing, said rod extending out beyond the end
of the tube, and means for imparting end-
wise movement to the said rod, substantially
as described. '

5. In a device for cleaning boiler-tubes and
for like purposes, the combination of an inter-
nally-threaded sleeve, an exteriorly-threaded

tube working in the sleeve and provided with

opposite slots atitsinner end, mechanism for
turning the tube, cuttersarranged in the tube
and projecting through the slots thereof, said
cutters being arranged side by side and pro-
vided with an opening between them, a wedge-
shaped expanding-rod working in the said

- , 572,037

opening and serving to move the cattersend-
wise in opposite directions, and means for op-
erating said rod, substantially as deseribed.

6. Inadevice for cleaning boiler-tubes, the
combination with an exteriorly-threaded cas-
ing having opposite slots, knives or blades
projecting through the slots of the casing, and
an expanding device engaging the knives to
move them outward into contact with the tube
to be cleaned, of a sleeve having a feathered
connection with the casing, a gear-wheel se-
cured to the sleeve, a frame mounted on the
sleeve, and pinions mounted in the said frame
and engaging the said gear-wheel, substan-
tially as deseribed.

7. Inadevice for cleaning boiler-tubes, the
combination with an exteriorly-threaded cas-
ing-tubehaving slots in opposite sides, knives
projecting through the slots, and an expander
for moving the knives in and out, of a flanged
sleeve on the casing-tube and having a feath-
ered connection therewith a gear-wheel se-
cured to the sleeve, a stationary frame on the
sleeve and comprising a collar and bracket-
arms,shafts mountedinthecollarand bracket-

arms, a pinion on each shaft and meshing with -

the said gear-wheel, and means for operating
the said shafts, substantially as described.

JOHIN H. VOORHEES.
Witnesses: ‘
J. FRED. ACKER,
Jxo0. M. RITTER.
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