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To all whom it May concermn:

. Be it known that T, Rarmakr HERMAN, a
citizen of the United States, restding at 1e-

troit, in the county of Wayne and State of
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MickLigan, have invented & new sind useful
Improvement in Boier-Tiile Cleuners, of
which the following is a specification.
Lhisinventionrelstes te tiiat typeofsteam-
boiler tube or flue clesncrs which deliver a
blast of steam through: the flues fur IeGVing
the soct therefrom und carrying the same
out through the chimney. Beil cr-tube clean-
ers’ of this charactcr are shown in United
States Letters Patent N-. 720,252, dated

Kebruary 10, 1905, and No. 793,834, dated
June 13, 1905. .

The object of this invention is to simplify
and improve the constructicn, reduce the
cost, and also Inerease tlie cflictencey of this
style ¢f tubc-cleancr. o

In the accempanying drawings, Figure 1 is
a fragmentary longitudinal scetivnal elovi.
tion of the rear part of

12.2 1s a fragmentary lengitudinal seetion,
on an enlarged scale, of the nozzle and the
adjacent part of the casing of iy cleaner.
Fig. 3is a frant view of thie nezzle. e, 4 s
a detaclied view of the hoaod. _

Similar letters of reference indicate CalTe-
sponding parts throughout the sever:d views,

A represents the rear part of » stationary
bailer, a its horizontal flues cr tubes, aud B

the brick wall-arranged in rear of the boiler

and ‘separated therefrom by an intervening
smoke-box or combusticn-chzmber b,

C represents the staticnary casing on tubu-
lar shell of the tube-cleancr, which j s arranged
herizontally in an opening extending thruugh

the rear wall B and opening at its muer end

into the combustion-chaumber
center of the flue arca. Near its outer end
the casing is provided witl: a Litera] hranch,
which is cenneeted witl: a steam-supply pipe
D, containing a Lhand-valve .

¢ppestte the

I represents s nezzle of evimdrica! ferm

which is arranged in e inner part of the cis-
g wad (hrsugh which tle steam is del; vired
mto the bailer-tubes. . This nezzlels capable
of reciprocating in the casing [. ¢ Heving ils
front cr discharge end beyend tie casing
while in use or retract g the saane witl.in tie
casing, so that it will net be burncd i:tle not
In use. The nozzle is also capable of rota-
tion in the casing, so as to direct the stean)

& stationary boiler-
Prowdcd with my improved tube-cleancr,
1] '
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stulling-box 1

gy

1ssuing {from the front end successively into
all of the flues. | a

I represents a stem, rod, or har whereby

TIis red is arranced

the nezzle is shifted,
and passes thrUUgﬁ a

axially in the casing

its inncr end the shiftine-red F is connected
hy
of a spider cr bridge, thte arms ¢’ of which con-

neet said hub witli the inner ér rear end of

the nozzle.

at the frent end thereof. . At

60

a screw-jcint or otherwise with the hub g

05

Ihe nezzle is rotated by a crank crhandle

II, seccured to the cuter end ¢f the shifting-

rod, and the same is nermally held in its re-

tracted or moperative positicn by means of a
spring ¢, surrounding thie shifting-rod and
bearing at its oppesite ends against said
stulling-bexand handle.” The forward move-
ment of the nozzle is
shoulder 7 therveon engaging with an internal
sitotlder £ in the bore of the casing, B

In the use of the tube-cleaner the valve d
Is opened, causing the mcoming steam by
mpiging against the head I. at the front
end of the nezzle to automatically project
the same into its foremost or operative posi-

tion, -as indicated by dotted lines in Ig. 1,

outlet-openings in said head into the ad jacent
boiler-tubes. | | | -
The nozzle and ‘the head and spider at its
opposite ends are formed integrally, prefer-
ably by casting them in one-picece,as shown,
thereby simp ifying the construction, re-

ducing the cost of manufacture, and avolding

Liability of parts becoming loose and impair-
g the working of the cleaner, o
Upon closing the valve d and shutting off
the supply of steam the nozzle,-which is now
relieved from forward pressure, 1s retracted

maost position, as shown in full lines i, Fig. 1,
m which it is protecte:d from the destructive
cflfects of the hieat in tlie combustion-cl wmber,

hozzle, as heretofore constructed, consisted
ol a1 eccentric opening or ragial slot formed
i the head of the nozzle, whereby the steam-
jet ds concentrated upoen a number of flues at
a tiie, and all of the flues can be suceessively
operated upon by rotating the nozzle. In

practice it has been found that this copstruc-
tion does not spread the steam over a suffi-
nor 1s the
parts of the steam-jet on 110

ciently large area at one tine,

ellect of all of the

The steam-outlet Is at the front end of the

imited by an external -

.

8

-

cand  direeting the steam issuing from the .-

9o
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- aufomatically by the spring 4 into its rear- _
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4o m, having ]{)refembly the form of an annular
- {lange. This flange is embedded or built

. 1 : -
the flues or tubes untform, so that some of
‘the flues are not cleaned as thoroughly as
others. Toovercome thisdifficulty, the head
L of the nozzle is provided with a plurality

5 of jet openings or apertures I, which are all |
- arranged obliquely to the axis of the nozzle |
and In position to deliver the jets of steam |
toward one side of its center. These jet-
.. - apertures are preferably of eylindrical form;
to and have ‘their axes arranged at different
angles which diverge forwardly, so that each
jet will cover & ceitain flue area independ-
ent of the other jets, thereby causing the sev- |
~eral jets to direct the steam at a uniform pres-
t5 sure over the flues which are under operation
and effectually cleaning the same. In order !
to maintain- this uniformity in the pressire
“of the steam delivered by the several jet-
openings, the length of these openings must
be the same, and the inlet and outlet ends of
each opening must be substantially at right
angles to the axis of the opening. To secure
this result, while retaining the jet-apertures
at different angles, the head 1. of the nozzles
1s curved or inclined backwardly from one
side to the other, so that it is oblique to the
axis of the nozzie, and the head is made of

uniform thickness. As shown in Fig. 2,

 those openings which are nearly parallel with
the axis of the nozzle are arranged in the
foremost part of the head, while the opening
arranged at the greatest angle to the axis of
the nozzle is arranged in the rearmost part of
the head. - -

35 ~ Hor the purpose of holding the shell se-
curcly agamst axial or lengthwise displace-
ment in the opening of the rear wall of the
“combustion-chamber the shell is provided

near its front end with an external projection

[

25

into the brickwork of said rear wall, forming.

an anchor which effectually retains the shell

i place. In addition to the anchoring-
15 flange m the shell 1s provided with the usual
external annular flange m’ near its rear or.
outer end, which 1s fitted against the oyter
side of said wall.. | R B

When the combustion-chamber is com-
paratively deep, the front end of the shell
may be arranged flush with the inner side of
the rear wall of the combustion-chamber
and still permit the nozzle when projected

and rotated to reach over the entire tube |-
55 area. When, however,

the combustion-

845,

0O

chain Her 1s'very narrow,such an arrangement

these conditions the nozzle when projected

would be so near the rear end of the- boiler

that the angle at which the steam issues from

the jet-openings of the nozzle would not |

reach the outermost tubes. .

In order to compensate for the narrowness -
of the combustion-chaniber and enable all i tion: er ¢ _ : |
5 of the flues *» e reached by the steam-jets, I'Jg:ctlon which 1s-adapted to be anchored in 130

o83 v ¥

the shell of the ¢leaners is secured in' the wall

operming with the inner end thereof arranged
outwardly beyond the inner side of the wall
and at tae base of a recess n in said wall.
‘This recess is
forwardly from the front end of the shell to

conical and - flares inwardlv or

10

tiie inner side of the wall. In order to pro-

duce a finish of their recéss and sustain the

- brickwork around the ssme, as well as direct-

Ing any stray steam toward .the flues, this

.15

recess 1s lined by a conical guard or hood o,

having a collar p at its inner or small end
which surrounds the front end of the snell,
and an annular groove or channel ¢/, fitting
around the anchor m, while its outer or
larger end is provided with an annular flange
q, which 1s fitted against the inner side of the
rear wall of the combustion-chamber, &s

8o

shown m Fig. 1. The hood is preferably di-

vided diametrically into. two sections to per-
w1t of applying its grooved collar to the
flange m of the shell. o - '

1 claim &s my invention— e -
1. A boiler-tube cleaner comprising a noz-

zle having an oblique head and an’ outlet-
cpening in said head, substantially as-set

forta.

QO

2. A boiler-tube cleaner conprising a noz---
zle having a transversely curved or inclined -

head atits {ront end and a plurality of outlet-
openings in sald head which are arranged at

an angle to the axis of the nozzle, substan-

1ally as set forth. -

zle having a head at its front end which

95

3. A baller-tube cleaner comprising a noz-

100

curves or mnclines rearwardly from one side of

the nozzle to the other, and having a plurality

of openings arranged in said head and diverg-

g forwardly, substantially as set forth.

- 4. A boiler-tube cleaner corrprising a noz-
zle having a head at its front end which
curves or inclines rearwardly from one side of
the nozzle to the other, said head being of
untiorm. thickness and provided with a plu-
rahty of cylindrical outlet-openings the axes

of wiuch diverge forwardly, substantially as .
set forth. | |

5. A boiler-tube cleancr comprising a sta-
tionary tubtilar shell, a tubular nozzle capa-
ble of longitudinal and rotary movement in

sald shell and provided with a discharge-

opening, and means lor operating said nozzle,

Csubstantially os scet forth. | |
6. A boler-tube cleaner comprising a sta-
120

tionary tubular shell, a tubular nozzle capa-

. ble of longitudinal and rotary movement in .
of the shell is not permissible, because under -

sald shell and provided at its front end with a
head having o discharge-opening, and an

. 7 4
operating-rod connected with the rear end of

sald nozzle, substantially as set forth.
7. A boiler-tube cleaner comprising a tu-
bular shell or casing adapted to be arranged

in an opening in the rear wall of a combus-

105,

110 .
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tion-chamber. and having an external pro- -
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sald wall, and a discharge nozzle communi-
cating with said sheli, substantially as set
forth. t | |
8. A boiler-tube cleanor comprisine a tu-
bular shell or casing adapted to be arranged
in an opening in tae rear wall of a combus-
tion-chamber and having an annular exter-

‘nal flange which is adapted to be anchored

1n szid wall, and a discharge-nozzle COTIMUI] -
cating with said shell, substantially as set
torth. - L '
9. A boiler-tube cleaner comprising a tu-
bular shell or casing adapted to be fitted in
an opening 1n the rear wall of a combustion-
chamber, a discharge-nozzle communicating
wit) said shell and a diametrically-divided
coniczl hood arrenged in the conical inner
end of szid cpening and having a collarisur-
rounding said .cesing, and an annular flange
arranged on said cesing engaging with sn an-
nular groove in the collar of said hood, tub-
stantially &s set forth. - S
~ 10. A boiler-tube cleaner comprising 2" tu-
bular shell or casing-adapted to be fitted in
2l opening in tie rear wall of a combusticn-

~chamber, a discharge-nozzle comununicating

wita said shell and a' conical guard or hood
surrounding the front end of szid shell and
fitted in a correspondingly-shaped recess on
the inner side of said wall, substantially as
set forth. ' ' -

i

jf
1

1

11. A boiler-tube cleaner comprising a tu-
bular shell or casing adapted to be arranged
Inan opening in the rear wall of 8, combustion-
cnember and having an external flange an-

chored 1n said wall, a discharge-nozzle com-

municating with szid shell, and a conical
hood or guard arranged in a correspondingly-
shzped reccss on the inner side of sa2id wall

mounted cn the shell in front of said annular
flange, substentially es set forth.

12, A bailer-tube clezner comprising s tu-
bular skell or casing adepted to be arranged
1D &1 Gpening in the rear wall of a combustion-
chamber and having sn snnular externsl
flenge which is adapted to be anchored in
sz1d wall) a discharge-nozzle communicating
with sz2id shell, and a diametrically-divided

' bood having a- conical inner portion wiich
fits a correspendingly-shaped recess on the
- inner side of szid wall and a ¢ylindiical inner
- portion surrcunding said shell and having a

caennel wlich receives said flange, substan-
tially as set forth. o

R 'RAPHAEL HERMAN.
. Witnesses: o

J. C. BILLINGHAM,

¥reD G. DEWEy.

- Witnessmyhand this 9th dé;y of December,
1905. - B
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‘and provided with a central collar which is 40
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