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To all whom it may concern:

Be it known that I, AperpErT HENRY
CoLCORD, a citizen of the United States, re-
siding at Portland, in the county of Cumber-
land and State of Maine, have invented cer-
tain new and useful Improvements in Appa-
ratus for Cleaning Tubular Structures, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawings.
1+, This mnvention relates to an apparatus for
cleaning tubular structures—as, for example,
boiler-tubes.

The invention contemplates the employ-
ment of a steam-jet to remove by forced im-

_ pact the soot, ashes, or other deposits on the
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. steam-jet, the latter cutting the soot and
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interior of a tube, operating in conjunction

with a current of air, which constitutes a ve-
hicle for carrying off such deposits as they
are removed by the steam-jet.

A characteristic feature of the present in-
vention is the comparatively dry treatment
of the tubing as distinguished from the prior
art, wherein moisture to a substantial extent
is created by the more or less free intermin-
gling of the steam and air.

It has heretofore been attempted to clean
tubing by the forcing of jets of steam and air
therethrough ; but the underlying principle of
such attempt is to introduce the steam and
air in such a manner that the air will be
heated after its introduction into the tubing
and expanded into engagement with the
steam supposedly to increase the efficiency of
the operation of the steam on the soot, &c.,
and such expansion brings the air into such
forced and intimate association with the
steam-jet that they combine, the result being
that the blast is a wet blast and obviously
causes the soot and other deposits to adhere
or smear over the inner surface of the tubing,
thereby retarding to a very great extent
quick, and practically prevents perfect,
cleaning of the same. _

The above-mentioned objectionable expan-
sion of the air and intermingling of the same
with the steam attendant upon the use of the
devices heretofore known I overcome by
heating and expanding to approximately its
maximum capacity the air before its intro-
duction into the tubing, which is centrally
thereof, and surrounding the same by the

other accumulated particles from the tubing

and the former operating in what might be
called a separate and distinet current as a ve-

A

hicle for carrying off the detached particles.
The improved method may therefore be de-
fined as a method of cleaning tubing which
consists in subjecting the interior surface
thereof to the action of a hollow jet of steam,
subjecting a quantity of air to heat to expand
the same_to approximately its maximum ca-~
pacity, and introducing said expanded air
into the hollow steam-jet and passing the
same through the tubing in a substantially
separate and distinct current to act asa ve-
hicle for carrying off the particles removed
by the action of the steam-jet. :

The device for carrying the method into

practical effect comprises a tubular nozzle
adapted to be inserted in one end of the tub-
ing and to emit a hollow jet of steam and a
complementary valve for adjusting the de-
gree of fineness of said jet, the valve being
hollow for the passage of air and having a
relatively contracted inlet and an enlarged
chamber near its outlet affording room for
ample expansion of the air previous to its pas-
sage into the tubing, suitable means being
provided for the introduction of the; steam
between the valve and the nozzle to form the
jet.
: . The novel details in the construction and
arrangement of the several parts will be ap-
parent from the detailed description herein-
after contained when read in connection with
the accompanying drawings, forming part
hereof, and wherein a convenient embodi-
ment of the invention is illustrated.

In the drawings, Figure 1 represents a
side elevation of the device. Fig. 2 is a
longitudinal vertical sectional view of Fig. 1,
showing its application to a tube and by dot-
ted lines the circular jet of steam and a
column of air therewithin. Fig. 3 is an end
elevation, and Fig. 4 is a sectional view,
showing a coupling employed on what I
may term my ‘“standard size valve’’ to ac-
commodate a nozzle of greater diameter
than that shown in the preceding figures.

Referring morespecifically to the drawings,

- wherein like reference characters designate

corresponding parts in. the several views, A
represents a nozzle, conveniently shown as of
cylindrical formation, the forward end of
which is adapted to be inserted into the tub-
ing to be cleaned and having intermediate its
ends a collar or flange a, adapted to abut the
end of said tube. This nozzle is made as
thin as possible at its forward end, so as to

‘bring the bore thereof as closely as possible

60

65

70

75

8o

85

90

95

Ico

105

i@ ye]




10

15

20

.25

30

- duced into one end of the tube or flue to be
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into alinement with that of the tubing, said

bore of the nozzle being smooth and of sub- .

stantially uniform diameter throughout save

at its connection with: the valve, where it is

internally.screw-threaded, as at a’.

B. represents the valve, which is of ap-
proximately conical formation, having a
threaded boss b adapted toadjustably engage
the thread a’ on the nozzle to adjust the de-
gree of fineness of the jet discharged there-
from, said boss having transverse apertures
¢, opening to the space between the exterior
of the valve and the nozzle A at one end andat
the other end opening to channels ¢’ in the
forked end C of the steam-inlet pipe E. - The
SEaee intermediate the sections or arms of
the forked inlet-pipe just referred to affords
the inlet for the air into the hollow interior
of the valve B, this inlet being quite restrict-
ed in size relative to the chamber within and
discharge-opening from said yalve, it being
noted that said “chamber, which is repre-
sented at I, tapersfrom the discharge end of
the valve to the inlet thereinto to offera, gradu-
ally-increasing area toward the discharge end
of the nozzle, as will be obvious upon an in-
spection of Fig. 2. ‘

The operation may now be followed. - The
valve having been properly adjusted within
the nozzle to provide a thin or coarse jet, de-
pending upon the use to which the device is
to be put, and the device having been intro-

cleaned, steam from any suitable source is
sulpplied to the nozzle through the steam-
inlet pipe E and passing out of the nozzle
creates g hollow circular jet entirely surround-

‘ing and engaging the inner surface of the tube

with such force as to cut and wipe therefrom
the soot or other foreicn matter adhering
thereto, which will either be carried on by
the steam or fall into the space on- the inte-
rior of such circular jet, this action of the
steam creating a vacuum which draws in a
current of air through the hollow valve and
into. said space within the hollow jet, whence
it takes up and serves as a vehicle for carry-
ing off the detached particles from the tube.
However, immediately upon the admission
of air into the hollow valve, it being ob-
served that said valve has been heated by
the steam, said air in turn takes up-the said
heat and gradually expands from said inlet
and in the chamber within the valve until
1t has. expanded to approximately its full

capacity as it leaves thie.chamber and passes |

through the tubing, whereby any substan-
tial expansion within the tubing is prevented
and the air passes through the tubing in sub-
stantially a separate and distinct current
from that followed by the enveloping steam-
jet, thus overcoming objections incident to
an intimate contact or intermingling of the
aia and steam, as where the air is introduced

in unexpanded condition. o bigla
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In the construction just described I have
had particular reference to the. first three
views of the drawings, wherein the usual sized
nozzle is'shown; but to afford provision for
pipes and nozzles of somewhat greater di-
ameter I make a ring F, adapted to thread
upon the valve and to receive the nozzle G,
the forward end of the valve being provided
with an enlarging ring H, whereby the same
will be accommodated to the increased size
of the exit end of the nozzle.

Where I have herein referred to the ex-
pansion of the steam to its “maximum ca-
pacity”” I mean thereby its susceptibility to
expand under -the heat of the steam consti-
tuting the jet. :

I claim—

1. A tube-cleaner comprising a nozzle pro-
vided with means whereby the same will emit
a hollow steam-jet, means for conducting
steam thereto, and said nozzle having a
chamber therewithin having a restricted in-
let for air, an enlarged expanding-chamber
for said air, and an'exit for the expanded air
arranged to discharge the same into said hol-
low jet.

2. A tube-cleaner comprising a nozzle pro-

vided with means whereby the same will emit
a hollow steam-jet, means for conducting
steam - thereto, and said nozzle having a
chamber therewithin having a restricted in-
let for air, a gradually-enlarging expanding-
chamber for said air, and an exit for the ex-
panded air arranged. to- discharge the same
into said hollow jet. o

3. In a tube-cleaner, means for receiving
steam and discharging the same in a hollow
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jet, means for receiving and discharging air -

into the hollow of said jet, said means having
an expanding-chamber enlarged relative to
its inlet arranged whereby said air is substan-
tially expanded previous to itsdischarge into
said jet.

4. A tube-cleaner comprising a nozzle, a’
hollow valve therein arranged in conjunction
with the nozzle to create a hollow jet, means

.adjustably connecting the casing to thevalve,

means for supplying steam for said jet com-
prising a pipe having a forked extension
formed with the valve and opening to aper-
tures therein which in turn open to the space
between the valve and nozzle, the space be-

.tween the arms of said forked extension con-

stituting an air-inlet to the hollow interior-of
said valve.

5. A tube-cleaner comprising a nozzle, a
hollow valve therein arranged in conjunction
with'the nozzle to create a hollow jet, means
for supplying steam for said jet comprising a
pipe having a forked extension opening to
apertures in the valve which in turn open to
the space between the valve and nozzle, the
space between. the arms of said forked exten-
sion constituting an air-inlet to the hollow in-
terior of said valve, the hollow interior of the
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valve and discharge therefrom being en-
larged to a substantial extent as compared to
said inlet.

6. A tube-cleaner comprising a nozzle, a
hollow valve therein arranged in conjunction
with the nozzle to create a hollow jet, means
for supplying steam for said jet comprising a
pipe having a forked extension opening to
apertures in the valve which in turn open to
the space between the valve and nozzle, the
space between the arms of said forked exten-

. sion constituting an air-inlet to the hollow in-
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terior of said valve, the hollow interior of the
valve gradually enlarging from said inlet to
the discharge end thereof.

7. A tube-cleaner comprising a nozzle, a
valve therein, and a detachable ring interme-
diate the valve and nozzle for securing them
in operative association.

8. A tube-cleaner comprising a nozzle, a
valve therein, and a detachable ring interme-
diate the valve and nozzle for securing them
in operative association, in combination with
a detachable enlarging ring at the end of the
valve whereby it approximates the interior
diameter of the discharge end of the nozzle.

9. A tube-cleaner comprising a nozzle, a
valve therein, in combination with a detach-
able enlarging ring at the end of the valve

23

whereby it approximates the interior diam-
eter of the discharge end of the nozzle.

10. A tube-cleaner, comprising a nozzle, a
hollow valve therein arranged in conjunction
with the nozzle to create a hollow jet, means
adjustably connecting the casing to the
valve, and means for supplying steam for
said jet comprising a pipe extension formed
with the valve and discharging into the space
between the valve and nozzle, said valve also
having an inlet for air leading to the hollow
interior thereof.

11. A tube-cleaner comprising a nozzle, a
hollow valve therein, arranged in conjunc-

| tion with the nozzle to create a hollow jet,

means adjustably connecting the casing to
the valve whereby the size of the jet may be
regulated, and means for supplying steam
for said jet discharging into the space be-
tween the valve and nozzle, said valve hav-
ing an inlet for air leading to the hollow inte-
rior thereof.

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

ADELBERT HENRY COLCORD.

Witnesses:
M. W. GrirFiN,
Huen J. Stack.
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