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To all whom Tt may concermn:

Be 1t known that I, THOMAS DREW STET-
SON, of the city and county of New York, in
the State of New York, have invented a cer-
tain new and useful Improvement in Boiler-
Tube Cleaners, of which the following is a
specification. - | |

My tube-cleaner may be applied to either |

end of a set of tubes; but is more especially
intended for the end farthest from the fur-
nace. It removes the loose ashesand sootac-
cumulated in the tubes by inducing a partial
vacuum by jets of steam and applies to the
plane surface of the tube-sheet around the
tube, thus avoiding any obstruction of the
tube and making its whole area available for
the 'passage of the cleaning-current of air
or gas. The light material is dislodged by
dry air or dry gas, thus avoiding the liability |
of caking the soot experienced with tube-
cleaners, in which the jets are projected in
the opposite direction, so as to mingle steam
with the soot and dampen it in pushing it
through the long tubes. N. W. Wheeler’s
patent of 1365 showed a tube-cleaner of this
class similarly applying outside of the tube
end and having the steam act in this direc-
tion; but his cleaner employed only a single.
central jet, and the pipe through which it was
introduced was necessarily extended into the
passage and formed an obstruction. P. . |
Grimm in 1888 patented a tube-cleaning de-
‘vice In which there was an annular chamber
or hollow belt supplied with steam at high
35 pressure extending around the device, with a

- multitude of small jets delivered therefrom
obliquely inward; but they were inclined in
the direction to pushinstead of pull theloose .
material inthetube. Morerecently R. Thomp-.
son has introduced a cleaner in which a simi-
lar beltis employed, with jets inclined in the
opposite direction, but without any special
provisions for making the joint tight. Still
later F. R. Baldwin has patented a cleaner
having these qualities, with the addition of a
packing to make a tight joint around a taper-

ing nozzle thrust into the tubeend. This ob-
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struets the tube, giving always less than its
full area for effective action or suction, and
50 it cannot match a large range of sizes of
tubes. My improved cleaner, by applying to

suction at the end where thedeviceis applied.

| part with a flange or offset to make a fi
abutment and fitting thereon a ring or short

the tube-sheet around the exterior of thetube,
like Wheeler’s, avoids this difficulty, and it

moves the material in the same direction as _
Wheeler’s by inducing less pressure of air or 55 "

It is important with this mode of operating
to malke a very tight connection between the = -
cleaning device and theseveral tubes to which '
it is applied. I attain this by providing a 6o
suitable cylindrical nozzle on the m'etaillie

rm

tube of soft vuleanized rubber and causing
the latter to project beyond the metallic part. 65
The soft rim thus projecting can yield elas-
tically and may make a close joint when ap-

plied even to a quite irregular surface. The

face of a tube -sheet. or metallic plate in
which the tubes are set is usually plane; but 7o
thereareroughnesses andirregularities which
allow the introduction of air when only the
smooth metallic nozzle is pressed against it,

and as tubes are ordinarly set the tube ends
project so as to present considerable devia- 75
tion from the plane condition. The soft rim

. of my device may be considerably larger than

the tubes, and is liable to rest on such ridges,

‘especially when carelessly placed. Its soft -

and elastic character allows it to adapt itself 3o !

to such irregular surfaces. o , ]
My cleaner of a given size will apply to a

wide range of sizes of tubes. The fact that

my soft rim 1s of large diameter, giving great

area to the circle inclosed, is of advantage, 83

both by presenting a broad bearing-surface,

contributing to aid the operator in applying
the device fairly against the tube-sheet, and
also by presenting a greater area within its
interior, within which area the partial vacuum go
is felt, and thus inducing a greater pressure
of the device against the boiler, and counse-
quently a tighter joint between them.
When my cleaner of a given size is em-

ployed to clean tubes which are very small g3

and set closely together,thereisaliability that

the soft rim shall cover or partially cover the
adjacenttubes, which, by allowing air or gases

to be drawn through them, as well as through
the centraltube which is beingcleaned, would rco
embarrass or defeat the result. Iprovide for
such contingencies by employing a removable




D

soft ring, which can be apphed within the
permanently-attached soft rim and will ex-

tend inward sufficiently to prevent such re-

sult. The removable ring should extend for-

ward or project a little beyond the permenenb
soft rim.

I provide a handle which is detachable and

allows the device to be packed in small com-
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pass for storage or transportation.

The accompanying drawings form a part of
this specification and represent what 1 con-

‘sider the best means of carrying out the in-

vention.

Figure 1 is a side elevation. The remain-
ing ﬁﬂ*ures show portions on a larger scale.
Fw 2 is a side elevation.
view. Fig.4 is a vertical section showing the
device applled to a small tube. Fig. 5 18 &

similar view showing the device epplled in -

position to clean a tube of larger diameter.
Similar letters of reference 1ndleete corre-

'-~spond1nﬂ‘ parts in all the figures where they
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- being designated when necessary by super-
‘nnmemls

- '30

s

‘appear.

- Ais a tube, and A’ the tube-sheet er the

plane portion of the boiler, in which the tube

18 set. | -
B is the bedy of my dewee certain portions

B’ is the 1ece1v1nﬂ' nozzle, or the portion
which is presented toward the tube-sheet A,

~and would apply fairly against it, except fer

my soft ring, to be prebently desembed

B? is my delivery-nozzle.

3% is a belt or ring kept filled with steam at
the boiler-pressure, which i is supplied through

- thenozzle B*and the connecting-tube C, bI‘lIlﬂ‘-

- 40

ing steam supplied through a nozzle ¢’ and
connected hose E from the dome or other high
portion of the boiler.

of perforations b are drilled or otherwise pro-

- duced in the interior of the steam-belt B, in-

~clined in the direction shown, so that the fine-
-ly-dlwded currents of high-pressure steam
1ssn1ng from these perforatlons are projected

45

~ in the direction to pull the air through the

- terior of the device, which can only be sup-

tube A, forming a partial vacuum in the in-

Fig, 3 is an end .

(Not shown.) A series

|

plied by a current of dry air or of gaseous

products of combustion drawn thmno"h the

- tube entering at the opposite end and emerg-
- ing through thls cleaner. ~

The delwery-nozzle B~ 1S.p1 efe1eb1y set at

-~ about a right angle with the receiving-nozzle

55

A’ 80 that by holdlnﬂ' the device properly the

- mingled current of air, soot, and steam may

00

When the device is applied with the boiler
1n use, the steam is dry in consequence of the
high temperature of the gaseous products of

B combustion with which it is mingled. In the

cases when the device is apphed to a cold

- boiler or to one after the fire has been drawn
or banked the conditions will develop little

dlsposwlon to caking of the soot, because it

18 driven lmmedlatel} out throu ﬂ‘h the short

nozzle B2

| the whole..

be e,]ec_ted into the Upteke and carried away. |

'465,437’

G is a ring of soft vuleanized rubber. It

‘may be a eholt length of rubber hose made-

of good material and free from fiber. Such
hoee will endure a high temperature, and in
case it is burned or becomee from any cause
worn. cracked, or otherwise impaired it can

be removed e,nd a new ring substituted with

little expense or labor. There is little strain

on this ring, and it will be held sufficiently

by being fitted close and. abutting against a
flange B“ formed around the nozzle B’ at a

A wire F may be wonnd tightly
around to confine this ring G, if desired. It

extend sufficiently beyond the metal of the

‘nozzle B’ to match to all ordinary irregulari-

ties of the tube-sheet and make a twht joint
all around between this soft rim and the tube-
sheet to prevent any air being drawn in be-
tween those surfaees when the dewee is 1n
use.

H is a 1emevab1e rmﬂ* of soft Vulcanlzed
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-sufﬁelent distance from the end to give a fair
bearing.

8o

| is important that its front edﬂ'e or rim shall

9c

rubber adapted to applv within the soft rim

G and abutting against the edge of the me-
tallic nozzle B’ and extends a, little beyond the

face of the rim G. This ring should extend

inward radially a little beyend the inner face
of the nozzle I3’. It is useful only in cases
when thedevice is used to clean small tubes,
which are set close together.
tubes are cleaned, this ring I is removed and
the soft rim G 1is plessed dlreetly against the
boiler, as above described. When small tubes

When la,ro‘e:

95

100

are to be cleaned and the rim & would be
liable to include portions of the adjacent

tubes, the ring H is inserted and forms itself
a soft beaunw-smface so- much within the

r0s

.SOft rim G Lhet it bears against the smooth

surface of the tube-sheet and makes the re-

quired tight joint.
The hendle ‘D, which mey be of wood, is
inserted into the ‘socket C? in the end of the

110

tube C and forms a convenient means by

which the device may be easily menao'ed by
the attendant, so as to be sueeesswely and
rapidly epplled tocover the endsof and clean
the several tubes one after another.
Modifications may be made without depart-
ing from the principle or Sacrlﬁcmw the ad-

'Venta,n*es of the invention.
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Parts of the invention may be used Wlthout

The tube C may be shorter or may
be dispensed with, the flexible hose E being

I20

connected dueetly to the nozzle B‘L if pre-

ferred.

I claim as my invention—

1. The metallic body B, havinga receiving-
nozzle B/, adapted to match a,pploxuna,tely o

| the face of the tube-sheet adjacent{o the tube,
| and provisions, as the perforated steam-belt

B® b, nozzle B and supply-pipe C, for dis-
cha,rrrmﬂ* steam at high pressurein th_e_ direc-
tion to induce a p'ertiel vacuum 1n the tube,

in combination with the soft ring G, extend-
ing beyond the metallic part and adapted to

make a tight joint when the device1s applied
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to the tube-sheet, all substantially as herein

specified. - o
2. T'he metallic body B, having a raceiving-

nozzle B’, adapted to match approximately to

‘thefaceof the tube-sheet adjacent to the tube,

and provisions, as the ‘perforated steam-belt
I3° b, nozzle BY, and supply-pipe C, discharg-

~ 1ng steam at high pressure in the direction

10

to induce a partial vacuum in the tube, in
combination with the soft ring G, extending
beyond the metallic part and adapted to make
a tight joint when the device is applied to the
tube-sheet, and with the additional remov-
able soft ring II, matching in the interior of

the ring G, all adapted to serve as herein |

spectfied. - B o
5. The tube-cleaner described, composed of

the metallic body B, receiving-nozzle B/, |

adébpfed to.apply against the face of the tube- |
sheet, soft packing-ring G, extending around zo

the end thereof, delivery-nozzle 13° arranged
at an angle thereto, and provisions for induc-
ing a current of air or gas through the same
by the force of steam allowed to escape In
the proper direction at a high velocity, 1n

combination with each other and with the de-
tachable handle D, arranged for joint opera-

tion, as set forth. = |
- In testimony that I
above set forth I af

ence of two witnesses. | | o
- THOMAS DREW STETSON.
Witnesses: | R o

WM. BAGGER, -
M. I, BOYLE._

claim the invention
ix my signature 1n pres- 30

3




	Drawings
	Front Page
	Specification
	Claims

