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To all whom 1t may concern: L
Hopaii,

citizen of the United States, residing at

- Buflalo, in the county of Erie and State of ;
New York, have invented a new and useful
Improvement in Boiler - Tube (leancrs, of
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which the following is a specification.

This invention relates to that class of
boiler tube cleaners or flue blowers which are
adapted to deliver a jet of steam from the
combustion chamber into the rear ends of

"the tubes or flues and drive the soot for--
wardly through these tubes and out through |

the chimney. | |
A boiler tube cleaner of this description is

shown 1 Letters Patent of the United Statoes

No. 720,252, dated February i 0, 1903, and:
No. 793,834, dated July 4, 1005,
. In the flue cleaners constructed in aceord-

ance with the above mentioned patents u

radial fan-shaped steam jet was produced
pressure of which was greater against
the fiues axially in line with the body of the
cleaner than against the flues outside of this
axis, causing an unequal distribution of the
steam over the flue area and non-uniform
cleaning of the flues. -

~ One of the objeets of this invention is to

‘provide a boiler tube or flue cleaner having a

nozzle which delivers the steam in & compaci

or concentrated body and also shifted radi-

ally relatively to the main axis of rotation
for delivering the jet of steam in a concen-
trated form and successively into ail of the
flues. S -

My invention has the further obiject to im-
prove the boiler tube cleaner in several de-
tatls. - - ]

In the accompanying drawings: Figure 1
1s & fragmentary vertical section of the rear

~end of a marine boiler equipped with my

unproved  tube. cleaner or flue blower and

showing the movable parts of the cleaner or
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blower in their retracted or inoperative posi-
tion. Kig. 2 is a vertical longitudinal scc-

‘tion of the cleaner on an enlarged secale in
hme 2, 2, Fig. 5, and showing the mavable

parts 1n the position which they oceupy
when the cleaner is in use. Tigs. 3, 4, and 5
are vertical cross sections in the correspond-

ingly numbered lines in Fig. 2. Tig. 6 is a

fragmentary sectional view showing the

- nozzle of the cleaner in a position different.

55

from that shown in IMig. 2. ¥ie. 7 is o frag-
mentary horizontal section, on an enlarged
‘scale, in hine 7—7, Fig. 2. |

———— o

-
p——— — —_———— e . a

~oounilar letters of refersince ndicafe cor-

responding parts thrvoughout the several
VICWS, |

Although mv tnproved flue cleaner is

apphicable to boilers of vavicus sonstructions -

that shown in the drawines is « marine boiler
having a smoke box or combusiion chamber
A within the rear part of the shell B, & fur-
nace O connected with the lower end of the
combustion chamber and Russ I connected
with the upper part of the inner wall o of
sald chamber in the ususl mamndr of this
tvpe of boilers, |

in order Lo permit of vsing my improved
tube cleaner on this boiler, o horizontal thim-
ble, nipple or short section of tnhing
tended across the water spuee bhetiraen
vear walls ¢, ¢ of the shell and the rombus-
tion chamber and secuved in openiugs in
thezs walls by w Et;:-;{:ei;ting; tire ends of vhe thime

ble. A single thimble of this kind i
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oppostte the center of the flue arsa i a small
boller but if the boiler is of very s |

pacity and has a correspondingly laz v
atrca, two or more of sucl thimbies
ployed and distributed uniformly wver the
hm&fu*m cactvof whicl is adapted to receive
one of my improved fluc clowners which is
constructed as follows: The body of the
cleaner consists of two telescopie tubuiar see-
tions I, ' which are adapted to slide one
upon the other for extending the same into
the combustion chamber when in use or re-
tracting the same out of the conibustion
chamtber when not in use; vhus preventing
the fife from unnecessarily burning parts

the cleaner.  As shown iu the draviuse, the
cuter o rear seetion I ef the tabulis Dody ig
Aarranced within the cuter part of the (hinhile
and ngidly secured in place by n o

AR RN K
bolts f connecting laterally projectivg Les
on Its outer section with the ndicoon!t o
wall of the botler shell.  Stean is coodneiad
nto the rear end of the outer body goction by
means of a pipe (v conuecting with a laterally
rojectingnipple gat the rear end of the outer
Eod'y seetion, thesteam supply being con-
trolled by a valve ¢t in the pi pe.  The inner
or {ront seetion ¥ of the body is movable
axialiy or lengthwise mto and out of the
cutersection.  The inward orforward move-
ment of Husmner seetion s mited by means
of an enlargement or external shoulder
formed at the outer end thoveof and CTUTACIN
with an interna: <houlder ¢ ond o

the rear body sertion.  Inaddition iv mov-
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ing forward and backward in the rear bc;dj' '

section, the front body section is also ca-
pable of rotary movement in the rear body
section for the purpose hereinafter to be
explained. | L o

represents-a steam delivery'ﬂf diséharg@ _
nozzle arranged at the inner end of the front
body section and adapted to deliver a jet

oi steam successively into the rear ends of
the several flues of the boller. This nozzle
consists of a rear inlet or receiving portion 3
and a front outlet or delivery nortion ¢*. The

. Tecelving portion is pivotally connected with
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zession by the combined rotar
- movement of thenozzlerelatively tothe front

the inner end of the front body section so as

to rotate on an axis whiech is arranged at an
angle to the axis of rotation of the front body
The outlet end of the nozzle is ar-

section. | _ _
ranged at an angle to the axis on which itsin-
let end turns on thefront bodysection. ' Upon

rotating the front body séetion while the out- |

let of the nozzle mounted thereon projects
laterally at the greatest angle relatively to
the axis of the front body section, as shown

in Fig. 2, the steam issuing therefrom willbe.
delivered 1 a civcular path successively into

the outermost flues of the flue area. Upon
turning the nozzle in the front body section

so that the outlet end of.the same 1s parallel
with and substantially m axial alinement
with the iront body section;, as shown in Figs.

i and 6, the steam issuing from the nozzle
will be directed into the flues at the center of
the flue area. By turning the nozzle on the
ront body section so that its outlet is at a
oreater or iesser angle to the axis of the front
body section the circular path of the steam

jet may be increased or decreased in diamdeter
between the two extremes which it 1s possi- |
ble to adjust the nozzle and thus enable each

of the flues to be reached by the steam jet.
'The steam issues from the nozzle 1n a com-
pact or solid body and enters each of the
tubes Individually and all of them in suc-
and lateral

body section, thereby concentrating the full
steam pressure into each flue and obtaining
the maximum effect of the same for removing
the soot from the tubes or flues. _ _
The mechanism for rotating the front body
section and the nozzle is so constructed that
these parts are rotated in the same direction

but at a different rate so that the outlet . end

of the nozzle constantly changes its angle
relatively to the front body section during
the rotary movement of these parts in the
same direction. DBy this means the steam
igsuing from the nozzle i1s delivered against

~ the flue area in a spiral path beginning at the

GO

0

center of the flue area when the nozzle is in
the position shown in Ifig. 6 and gradually

working outwardly in spiral lines'as the noz-

zle during its rotary movement with the
front body section is shifted from the posi-
tion shown i Ifig. 6 Lo that shown mn Kig. 2.

ally working

}
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If the rotation of the parts continues the

nozzle after reaching its outermost position

will cause the steam to be delivered in a spirsal

patl against the flue area begimning at the
outermost part of this area while the nozzle

18 1 the position shown in Fig. 2 and gradu-~

Vo

mwardly along spiral lines to |

the cen‘ter'o? the flue area as the nozzle shifts

its position froin the angle shown in Fig.2 to

the angle shown in Fig. 6. .

The preferred mechanism

‘shown in’ thé"

75

drawings for operating the front body sec-

tion and the nozzle in the msnner deseribed

15 constructed as follows: A hollow main shaft

18 arranged axielly in the sections of the body
and composed of -2 ¢ylindiicsl year or outer

section 7 and & square or ilat sided fron{ or
inner section 7.
tion of this shaft is journaled in s

The rear cvlindricsl sec-

e - =,
GeeTIne
S 3‘!,_;; .-.-Jh-ltl} .

formed In & cap or bonnet L which cloges the
outer end of the rear body section. Atf its

30

35

outer end this cap is provided with & etuthing

box the gland f of which'surrounds the main

snaft and forms & tight joint belween ihe
‘same ror preventing the escape of steam &t

80

this point. The main shatt is held against
axial or longitudinal movement in the cap by

means of a shoulder oz collar m formed on its

inner part and bearing against the inner side -

of the cap, and = driven gear wheel or collar
M secured to the oufer part of this shaft and

bearing against the outer end of the gland 1. -
N represents a driving gear wheel meshing

with the driven gear wheel M on the main
shatt and forming part of the méans for turn-
ing the latter. . %ﬁ@

formed on.the front end of & hub n which is

‘journaled on a stud, arbor or screw o arranged

arallel with the main shaft and secured to a
bracket o' on the rear body section.
ling is employed for connecting the inner end .
of the main shaft-with the front section of the -
‘body in such manner that this last mentioned

sectionr is compelled to turn with said shaft

| but is free to move axiaily thereon. This

coupling preferably. consists of an outer or
rear head p having a flat sided bore ‘fitting

‘the correspondingly-shaped exterior of the

front part of the main shaft, & front head 2!

“connected by a screw joint with the rear end
of the front body section and longitudinal
bars p* connecting the front and rear heads

of the coupling. | | .

The nozzle 1s journaled at its rear or inlet
end in the circular bearing or opening of a
head ¢ at the front end of the front body sec-~
tion and is provided within said section
with an external annular flange Q

an annular row of gear teeth ¢! forming prac-
tically a gear wheel. R represents a nozzle
shifting rod or shaft arranged centrally with-

in the front and rear body sections, the coup-

ling and in the main shaft. At its front end

A coup-

_ bearing
against the inner side of said head and with

| 100
driving gear wheel N 18

110
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125

this rod is supported by a ridge » in the bore 13¢



s larger than the diameter of the

5

- area of the steam conduit in the cleaner from

10
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of the coupling while its rear or outer end is
supported in the outer part of the main shaft.
The bore of the inner part of the main shaft
shifting
rod, and steam is admitted into this space by
means, of openings J formed in this portion
of the main shaft, thereby mereasing the

the inlet to the outlet thereof. At the outer
end of the main shaft the same is provided

- with a stufling box having a gland 7 which

15

surrounds the shifting rod to prevent the es-
cape of steam between these parts.

S represents a gear wheel or toothed rim
which meshes with the gear teeth or wheel
on the rear end of the nozzle. This wheel
or rim_has rearwardly projecting arms s

~ which are connected at their rear ends by a

20

“interposed between ths hubs s o

collar, sleeve or hub s!. The latter is con-
nected by a screw joint with the front end
of the shifting rod or shaft as shown in Fig.
2. A washer or spacing sleeve ¢ is re}ferably
the gear

~ wheel S and the bridge » of the coup Ing.

25

Upon turning the central shifting rod or

‘shaft R the nozzle iscaused to turn with the

~ same by means of the gearing between these

arts, and upon moving the front body sec-

tion torward or backward, the central shaft

30
35
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* nozzle shaft. ‘
- ingly draw the nozzle shaft outwardly to-

slides through the main shaft without dis-

turbing the driving connection between the
front body section and the main shaft.
T represents a driven gear wheel mounted

-on the outer part of the nozzle shaft and
meshing with the driving gear wheel ¢ on the

rear end of the hub n. The driven gear
wheel T is.connected by a spline # with the
nozzle shaft so as to permit the Iatter to slide

lengthwise through said driven gear whee!
‘T but compel the same tq turn therewith.

“u - represents a spring surrounding the

outer end. of the nozzle shaflt and bearing
“with its front and rear ends a,
~side of the driven gear wheel T and g head,

Fs

ainst the ocuter

coliar or button u' at the outer end of the
This spring operates to yield-

gether with the front body section, nozzle

50

: b{}d’y
unduly by the heat in the combustion cham-

55

and other parts connected therewith, so that
the front ends of the nozzle and front body

sectlon are retracted within the inner end of
the thimble when the tube cleaner is not in

use, thereby preventing the nozzle and front
sectlon from being burned cr injured

. : A 1 . . - v s
ber. This spring' is however sufficiently

weak so that upon opening the steam valve

, the. steam entering the body of the

“cleaner will be able to push the front body

80

- Tront body section

65

section forwardly into its extreme position
In which the nozzle and the front end of the
_ project beyond the inner
end of the. thimble, as shown in full lines in
Fig.2. "When'the steam is again turned off,

the resilience of the spring w automatically |

movements of these

)

retracts the parts connected therewith, so
that the front ends of the nozzle and the
front body section are again in their pro-
tected position within the thimble.

- While the steam is turned on the operator
turns the driving gear wheels N, ¢ and the

latter by intermeshing with the driven gear

‘wheels M, T turn the main hollow shaft and
the- central nozzle shaft together with the

front body section and nozzle which are

of)emtively connected with the front ends

of these shafts, respectively.

The pair of intermeshing gear wheels which
rotate the main shaft are constructed of such
a size relatively to the pair which rotate the
central or nozzle shaft that a differential in
the rotary movement of these two shafts is

produced although the driving gear wheels

e
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of the two pairs rotate in unison. By this |

means the front section of the body is caused
to rotate at a different rate from that of the
nozzle, although moving in the same direc-
tion, whereby the nozzle, while swee Ing
with a circular motion over the area of the

flue sheet, is also caused to gradually move.

85
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laterally toward:the center in the manner

heretofore described for directing the steam

jet suceessively into each one of the group
of flues. It is immaterial whether the rela-
tion of the two pairs of driving and driven

gear wheels is such that the front body sec-

tion rotates faster or slower than the nozazle
so long as there is a differential between the
arts. In the drawings,
the driving gear wheel ¢ of the nozzle is
smaller than the driving wheel N of the front
body section and the driven gear wheel M
of the latter is smaller than the correspond-

ing wheel T of the nozzle, which relative

| dimenslons of these gear wheels causes the

front body section to rotate faster than the
nozzle. By increasing ér decreasine the
differential between these two pairs of gear
wheels, any desired difference etween the
rotatory movement of the nozzle and the
front body section may be obtained.

The rotation of the driving gear wheels

may be effected by any suitsble means but
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preferably by means of a crank havine o

socket, in its hub v which fits over the hub =
of the driving gear wheels and is provided at

its front end with o tooth ¢! engaging with b

recess w in the outer side of the nozzle driv-
Ing gear wheel . The hub of this erank is of
such length that the arm V thereof
be turned when the steam has been turned
on and the head u* at the otter end of the

central shaft has been moved forwardly out

of.the path of the crank arm, as represented
in. Fig. 2. When the.steam is turned off the
expansion of the spring « moves the central

can only

116
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shaft together with its outer head into the

path of the crank arm, thus serving as an in-
dicator for the attendant that the steam has
not been turned on if he should attempt to

130



rotate the flue cleaner without first turning |
' | tabledischargenozsie pivod

106
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450 s of the
 adapted to be rotated with the body and 2iso |

- ing
55,

instead of loosening the same.

on the steam. -
Inssmuch as the central shaft is connected

by a screw joint with the hub s the gear rim

or wheel S, these parts are liable to become
detached by

tion which would unscrew this joint.

In

turning the shaft in the direc- !

order.to avoid this, the cotperating front

sides of the tooth v' and its companion recess

w in the gear wheel ¢ are made abrupt while
the resr sides thereof are made inclined, as

shown inFig. 7. By this means a driving

conneciion cen be produced between the
erenk and the driving gear wheels only in the

“direction in which the central shaft 13 turned

with ¢ movement which would tighten the
serew joint bétween the same and the hub &

By varying the angle of the axis of the
nozzle pivot relatively to the axis of the ro-

-tary body section, the range or extreme dis-

tance which it is possible to throw the steam
by
the particuiar.
must be covered by the steam jet.
to enable the nozzle $6 distribuie the steam

most effectively over o certain flue area, the |

[ Y

angle of the axis -about which- the AFVAL
rotates should be
sxtreme positions or angles which the nozzie
should assume 1n
the center of the flue area and sgainst the
outermost part of thesame. - -, |
~ Ieclaim asmyinvention: - = |

1. 74 boiler tubs ecleaner compiising &
rotery body or carrier having a steam iﬁ:letg-

-

ond o steam delivery nozzle mounted on said
R | of being shified into dif-
ferent angles relatively to the axis of the

body and capable

body, substantially as set forth. . -
2, A boiler tube cleaner ,mmprising; ;)
rotary body or carrier having a steam iniet,
and s steam delivery nozzle rotatable on tha
body about an axis which is arranged at an
obtuse angle to the axis of the body end

raovable radislly relatively thereto.in all

- directions, substantially as set forin.

‘3. A boiler tube cleaner comprising &

‘56 rotateble body having s steam supply and
on said

rotatable - discharge nozzle . pivoter
body at an angle to the axis ¢ wereof and hav-
ing its outlet arranged at an angle to the axis
of ita pivot, substantially as set forth. =~
4. A Dboiler tube cleaner comprising &

" rotateble body having a steam supply at 1is

60 _
~ adapted to rotate in the

~ an angle to the plane of rotation of the nozzle,

65

substanti 9,11{

rear end and & head at its front end which 18

inclined ot an angle to the axis of the body,
and s rotatable nozzle having a rear or inlet

pivoted in said head and
_ lane thereof and &
front or outlet portion which is arranged at

portion which 1s

as set forth. .
"5, A bol

half way between the twes

-

means of the nozzle ean be varied to suit.]
ares of the flue sheet whiel |
in oYGer

directing the steam agaimnst |

878,
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q

et 'L

outlet arranged at an

nozzle at diffevent rsies,

‘tatable body llﬂ,‘i?'il'l%

whichaas arrengell pidn angis G

' Y 3 u '
swyhich 18 srren

said nozzle and shaft, sul

front or outlot porfion which g

a steam sUpply, a rota-
ed on said bodyab

an angle to the axis therect

. b
S0

rotatable body having

"

1S A
uf

_ g the axis of iig
pivot and means for rotating snid body and

substantially as seb

forih. |

6. A boiler tube cleaner comprising s To-

rear end and s head at its front end which
is inclined at an angle to the axis of the body;
a rotatable nozzle having
tion which is pivoted in said hesd snd
adapted to be rotated in the plane thereot
and a frontoroutlet portion whichis arranged
at an angle to the plane of rotation of tie
nozzle, and means for rotating sad
nd nozzle in the same direction st ¢ifie
rates, substantially as set forin.
- 7. A boiler tube desner comprising
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10. A boiler tube cleaner egmprising o
tatable body having o stesm supply st
rear end and o head at its frond enfl which
inclined at-an apgle to the axis of the bot
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“rear section, o
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Ssame to mwove lengthwise thereof,

69

front or outlet { nortion
~an angle to to

turn with the holiow shaft but
same to move lengthwise thereof, a

‘rear section,

878,288

b}

zle, a shalt operatively connected with the
body, {La}.x}tlh'i mimr operatively connected
with the nozale, and means for turning said
shﬁ,ﬂ;ah Forentinlly, nbially osset fortir.
i1,
ma,ble nody having o ste ];;_Lﬁ”“”l\ at 1ls
rear end and « head at its front . m{ n]m*h 13
inclined at ap mr*ﬁﬂ 1o the axis of the !
2, I'{)ta,tal lf‘ AOZZLE DAY Q tear or !ﬂ]f*l. DO
tlfﬂl Vv.u{ Di?fff {1 i H{t"'-; nend oana
{Ldﬂ;pta_. 1 i iy £l l‘i e tiereo! and o
38 lmh v osrranoed at
;,L:.um ot rotation of the nou-
zle, a “shaft UPPT“LLi Tely mmlutfrl with the
body, :mot!"‘-r snstt operatively conpecioed
with the nozzle, and moans for turniny sald
e b {1“1_, e 'L ]*:a—li't‘ 01
difforent sized illn”i P OWNEPs I"‘i‘iif‘&-ﬁ'liiillﬁ,{
with a pair of iiif ot sized driven cear
wheels on sard shafts, vespectively, suustan-
tially as sot forth,
12. A boter tube cleaner comprising a
‘mbillar body {:nmpowd of a rear fixed sce-

L I 1"«{

i.rh.

{""-.

|
{ Jh‘u.'lil--"-u.--

nal and rotary movement relatively to the
hollow main shaft arranged
axially in the rear bofiv gecticil, means con-
structed to « *f:;wpzn sulcd front :;mlv section to
- permit tho
nozzle
pivoted on sawd front body section at anangle
to the axis thereof and having its outlet ar-
ranged at an angle io the axis of its pivot, a
nozzle shaft arranged within the hollow slmit

and gearing connecting the nozzle and nrma]o

set forth.
cleaner comprising a

Shalt subbi antially as
13. A Shoiler tithe

tubular body comuposed of a rear fixed sce-

tion and a front section capable of loneitu-
dinal and rotary mover nmt relatively to the
hollew main shaft arranged
axially in the réar bxmr section, neans con-
structed to comped said front bos dy
turn with the hollow shaft but permit the
gsame to move lengthwise thereof, a nozzle
pivoted on ¢ L,i,,l(l {mut body section at an an-
gle to the axis thes eof and having its outlet

fp'ranfrefl at w angle 10 tlw axXig of its pivol,
8. nozzle Qh it ar: 11]0'{3(1 within the hollow
shaft, gearing connecting the nozzle and noz-

zle shat‘r am{ differentinl driving mﬂclmmsm
connected with said shaft, snmtmtmlly

set forth.

14. A boiler tube . cleaner comprising a

tubular body comn posed of a rear fixed sec-

tion, and a front section capable of longitu-
dina! and mhw movenent relatively to the
rear section. 2 holiow main shaft arranced
axially m tz;."" rear v .ki*: SCeL1on, MRS eol-
StI‘HGt-Gd 0 {’.'-{_ifiii}ﬂl ._H.L-ﬂ: fromnt %HHI}F S0 i‘.liﬂi O
turn with the holiow shaft but permit the
a nozzle
pivoted on aaid front body watum ab an an-
gle to the axis hﬂrr*uf and having its outlet
arranged st an angis o the 2.X1s of ity plvot,

}}{Jll 21 'FU S, r“‘lfﬂ*’“ {i}ﬂ} ;ll"ﬁl“{r & 1'O- .

section to

- .

- zle
ingly liold said nozzle shaft and connecting.

>

a nozzle s]mft arranced within the hollow
snaft, éaring cumwctmﬂ the nozzle and noz-
mait and a ipllﬂﬂ' operating to vield-

parts in their outerniost position, substan-
tmﬂ} as set forth.

15. A boller tube cleaner comprising a

tubular body composed of a rear fixed sec-
tion and a front section capable of longitudi-
nal aud rotary movement relatively o the

ixed section, a hollow muin shaft journaled

L the outer @n(l of the fixved section but held

Cacuinst axial movement, a coupling connect-
ing the fronl seetion of the bmly and the hol-

low shait and constructed to compel the
front section to turn with the hollow shaoft
nut permit the same to nmve lonﬂ‘hm*he in-

e 1;9*1{101& thereol, . nozzie piv oted on the

iront body wuum at an angle ta the axis
thereof and ha \fl[]ﬂ' its Uuuet at an ‘“inﬂ“le. t0O
the axis of its piv ot a central nozzle shaft

arranged m the hollow miain shaft and capa--
' ble of rotary and longitudinal movement,
tion and a front seetion ¢ apable of longitudi-

cearing connecting saitl nozzle and nozzle
Hllclft, a (1111 en gear wheel secured to the outer
end of the main shaft, a driven gear wheel
spiiined on the nozzle
gear -wheels meshing with the driven gear
s\]lt‘{‘l of tiie main d[l(l nozzle shafts S&ld
gear w 11{* ds being constructed to rotate said
<shalts at dilferent ates while the driving
gear wheels rotate in nmaun,-.subbmmmlly
sset torth.

A boiler tube cleaner comprising &
tllblildl body composed of a rear fixed sec-
tion and,a front section capable of longitu-
dinal and rotary movement relatively to the

fixed section, a hollow main shaft journaled

in the outer end of the fixed section but held
against axial movement, a coupling connect-
ing the front section ol the body and the hol-
low shaft snd constructed to compel the

dront section to turn with the hollow shaft

but permit the same to move lengthwise in-
dependent thereof, a nozzle pwoted on the
front body section at an angle to the axis
thereot and having its outlet at an angle to
the axis of its piv ot a central nozzle shaft
arranged in the hollow main shaft and capa-
ble of rotary and longitudinal movement,
gearing connecting said nozzle and noz:zle
shaft, a driven gear wheel secured to the
outer end of the main shaft, a driven gear
wheel splined on the nozzle sh.-.Lit and two
connected driving gear wheels pwoted on the
fixed body section parallel with said,shafts
and meshing respectiv oty
cenr wheels of the hollow- .Lm(l contral shalts,
the twe pairs of gear wheels be e construe 't~
ed 1o product a “differential rotation of said

shalt durme a uniform rotation of said driv-

NG gear w hwla. substantially as set forth.

17. A boiler tube cleaner cCOmprising a
tubular body composed of a rear fixed sec-
tion and a frond section capable of longitudi-

lmlt and two driving

with the driven
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16

~ msin shaft, ¢ Triven gear wheel splined to the
‘central shaft, two connected driving gear
wheels meshing with said driven gear wheels,
respectively, the gear wheels of both pairs’

20
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a2

nal - and rota;ry.mﬂ’i?'ement relatively to the |

fixed section, a hollow main shaft journaled
in the outer end of the fixed section but held

against axial movement, a coupling connect-
ing the front section of the bodyand thehol- |
low shaft and constructed to compel the

front section to turn with the hollow shaft
but permit the same to move lengthwise in-
dependent thereof, a nozzle pivoted on the

front body section at an angle to the axis

thereof and having its outlet at an angle to
the axis of its pivot, a central nozzle shalt
arranged in the holiow main.shaft and capa-
ble of rotary and lengitudinal movement,

an open head secured by a'screw joint to the

front end of said central shaft, gearing op-
eratively -connecting said open head and
nozzle, a driven gear wheel secured to the

being constructed to produce a differential
rotary movement of said shafts, and a crank
having its hub and one-of said driving gear
wheels connected by a cooperating tooth on
one part engaging with a recess in the other
Eart, the front sides of said tooth and recess

eing abrupt and while the Tear sides thereof

are inclined, substantially as set forth.

... 18. A boiler tube cleaner comprising a ro-
- tatable body or carrier having a steam inlet

39

at- its outer or rear part, a steam delivery

nozzle mounted on the inner or front part of |-
the body and adapted to be rotated with said |

 side - of the body

375,288

body and also movable laterally relatively to

the axis thereof, and means for adjusting -

said nozzle extending from» the interior.to the .

exterior of said body, substantially as setf
forth. R - -

. 19. A boiler tube' hleaner com “ﬁsiﬂg 3
“tubular: body composed of a fixed rear or

outer sectioh and & movable front or inner

“section, 4 sFring operating to hold said front

section yieldingly in its retracted rearward
position, and a connection between said front
sectiqn and said spring extending from the
interior to the exterior of said rear boay sec-
tion, substantially as set forth.

20.. A boiler tube cleaner comprising a

. 40

tubular body composed of a fixed rear or
outer section having a steam inlet at its rear -

end and a front or inner section which is
movable len

a Tod arrangédldéﬁtrﬁlly in. the body sections
and slidable through the rear énd of 8aid rear
section while its front end is operatively con-

‘nected with said front section sc that the
same are compelled to move together length-
wise, and a spring surrounding said rod out-

and bearing against a

shoulder thereon at the outer end thereof,

' substantially as set forth.

'1906i R o '
- 7 "ROBERT O. HODGE.
Witnesses: R L

- C. F. Geyer,
K. M. GrA®AM.

mova ngthwise of the rear section and.
‘provided W'tim g steam outlet at, its front end,

Witness my hand this 20th day of May,
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