9@1446 "SOOT BLONER' In the construction of long retracting soot bzﬂi 6
ap ble of the longer travels required by the increasing size of |a 44
QubBlic utility boilers, it has beconme necessary to-extend the llance 5 “- ,
tube in cantil ever fashion into the boiler for distances of 40 to 50 or
even 55 feet. The forces resulting not only fromthe weight-of the |ance
tube and carriage but also fromthe overhung situation which exists when fﬂ
the lance tube is projected creatpgs 10 _severe problens due to the high
stresses applied to all of the supporting and gui di ng conponents. In a
commerci ally successful soot bl ower designed for travels of as nuch as 45

feet, disclosed in United.“gagfﬁhééﬁggu No. 3,439,376, the carriage to

whi ch the 15 | ance tube and by which it is actuated, is
supported and gui ded by and between the internal walls of a box beam by
means of rollers each of which travels between a pair of upper and | ower
tracks which are spaced apart a distance conformng to the dianeter 20

of the rollers. v%enIhhQh@aggﬁgggﬁb£§oﬁe5EaQHﬂ§ffgtfggggﬁ so that the
systemis not overbal anced by the portion of the [fance tube rgnaining in

the boiler, sooff blowers capable of the longer travels required
by the increasing size of large public utiiity ¥
boilers., it has become neceséary to extend the lance
5 tube in cantilever fashion into the boiler for

distances of 40 to 50 or even 55 feet. The forces
resulting not only from the weight_of the lance fube
and.carriage but also from the overhung situation
which exists when the lance iube is p#ojected creates

10 severe problems due to the high stresses aéplied to
all of the supportiﬁq aﬁd guiding components. In a
commercially successful soot blower designed for
travels of as much as 45 feet, disclosed in United.
States patent No. 3,439,376, the carriage to which the

15 lance tube is connected, and by which it is actuated,
is supported and guided by and between the internal
walls of a box beam by means of rollers each of which
travels between a pair of upper and lower tracks which
are spaced apart a distance'conformihg_to the diameter

20 of the rollers. When the lance tube is retracted
far enough so that the system is not overbalanced by

. the portion of the lance tube remaining in the boiler,



-2--the rollers bear against the bottomtracks while, when the load is
over.bal anced, the rollers bear against and roll along the undersides of tHe
upper"umaéks. It will be recognized that the resultant 5 verti cal
forces tend to separate the tracks and i npose | oadi ngs which tend to spread
the tracks and the walls of the box beam Probl ems have resulted due to
=§HCh stresses under the severe | oadings inposed by conditions encountered
Wih long travel 10 bl ower s. In addition it has been necessary to
enpl oy a very heavy construction t-@-w thstand such forces. An inportant
object of the present invention is to provide inproved supporting and 15
gui di ng neanstivherelbetrbebearc egaiost tihny boobtomettackk Wwhidiengs tend to
of fset each other w thout inposing stresses which mght distort either the
track porti onghen the Board disr wotanbalatwosd di tiget volherpr beemxt i nvention we
20 provide a soot blower conprising: a frame structure including a
general | y horagatnat ahdngetdd adumerithe aundexeidesr ofdtbe uppesupport for
movenment generally parallel thereto to and from positions in which an. end
of the lance f¥afkers diftf #iildg he steananizedobabsthet kesuddast t he

sepport;_ and conbined neans for so nmoving the |ance and for transmitting
vertical® = vertical forces tend to separate the tracks and

4
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Y impose loadings which tend to spread the tracks and
the walls of the box beam. Problems have resulted
due to such stresses under the severe loadings
imposed by conditions encountered with long travel

10 blowers. In addition it has been necessary to |
employ a very heavy construction to withstand such
forces. |

An important object of ‘the presént
invention is to provide impfoved supporting and

15 guiding means wherein the forces resulting from
vertical loadings tend to offset each other without
imposing stresses which might distort either-the_
track portions or the beam structure.

According to the present invention we

20 provide a soot blower comprising: a frame structure
including a generally horizontal elongated Support:
a lance carried by the sﬁpport for movement generally
parallel thereto to and ffom positions in which an.
end of the lance projects differing distances beyond

25 the end of the support:; and combined means for so

moving the lance and for transmitting vertical



By -1 oadings fromthe |ance to said support, said conbined neans including
Al £arriage to which the lance is attached, the carri-age being novably -
earried by the support to actuate the lance and having a rigid frane, a
carriage driving 5 pinion journalled in the carriage on an axi's extending *
transversely of the direction of novea®nat of the carriage, a roller also
journalled in the carriage frame on a transverse axis, vertically displaced
fromthe fjipalinget ifxear thakame etaxsaidasdpporitgi dajid wombined eans
| ongi tudi nal rack and track structure carried by the support including a “'
track portifnelbadingg aa daangidgsli tal Wiyickt thdi dgnceadls antachedndher ack
portion having a generally horizontal |ongitudinally extending toothed
surface, whareiageaeing frmesbInccanniedf byntbec suppeat @ actesite
vertical directions and at |east partly overlie each other when viewed in a
vertical ptbeedance ard hassing 3 sig#dr S5AMEer B ERTFERFINIIHEIRI pi ni on,
the roller is rollable on said track surface, the axes of the roller and
pi ni on abepihdom yournalled tir the rFAFELAgENENOAM XIS A¥tanding
transverse to the longitudi nal extent of said rack and frack strugcture, and
the |ine otrangygaradky Gif tthe (ireFting PheMpySMERSn G ¥ genent o

bet ween the piniion and rack tegtﬂ%gi[ect%é overl.ie each other,_whereby the.
rack and t PadPlderuAlfQ JQuona i MBdCBEt GREX1APE F5Ah YhProller and

vertical transverse akis, vertically displéced from.the first €
mentioned transverse axis, and a rigidly integrated
10 longitudinal rack and track structure carried by the
support including a track portion having a longitudinally
extending track surface and a rack portion having a
generally horizontal ldngitudinallyJextending toothed
surface, wherein said surfaces face away from each other
15 in opposite vertical directions and at least partly overlie
each other when viewed in a.vertiéal projection, the
teeth of said rack portion mesh with the pinion, the roller
is rollable on said track surface, the axes of the roller
‘and pinion are rigidly fixed in the carriage frame on
20 parallei lines transverse to the longitudinél extent of
said rack and track structure, and the iihé of engagement
of the roiler and the'positioh of meshing engagement -
between the pinion and rack teeth directly overlie each
other, whereby the rack and track structure is

25 confined between the pinion and roller and vertical



-4- forces are transmtted in opposite directions via the carriage frame
and the roller and pinion into the integrated rack and track structure.

Ct her . obj ects and advant ages wi | | becone 5 apparent to persons skilled
th& art upon consideration of the present disclosure inits entirety, with
ref erence to- the acconpanying drawings, in which:- Figure 1 is’a side
elevational view, 10 central ly broken away, of a long travel soot bl ower
Aocorporating the principles of thelfresent invention; Figure 2 is a rear
el evation of the blower of Figure I."Figure 3 is a hori zontal sectional

di ly b th
thetop wal I 57 7he Reg Edahe ﬂﬁ%ﬁ%ﬁfgt:{r%ebfﬁ?ksﬁ%%‘“%ﬁﬁaﬁﬁm R plan
e et s, it A0ARETRELC rRGRRP ATl he A Ol | D6 PRIREPR 1B, |

corrponents IS a Cross se

scal e taken subgigpytall vaoR m% ot Rl cfife . 1 ook ng in the

direction of the arrows; Figure 6 I's a Ccross- sec fonal view taken

substantially on the ||0€h¥k gbj@éﬂgEbnéséﬁVhﬁﬁﬁgeggwill become

e 5 ‘apparent to persons skilled in the art upon

consideration of the present disclosure in its
entirety, with reference to the accompanying drawings,
in which:-
Figure 1 is a side elevational view,
10 'centraily broken away, of a long travel socot blower
"incorporating the principles of the present invention:
| Figure 2 is a rear elevation of the blower
of Figure 1.
| Figure 3 is a horizontal sectional view on a
15 larger scale and partly broken away, taken directly
beneath the top wall of the beam and showing the
principal components in plan:
Figure 4 is a diagrammatic perspective view
~of the principal gearing components:
20 ! - Figure 5 is a cross-sectional view on a
.larger scale taken substantially on the line V-V of
e _ Fig. 1 and looking in the direction of the arrows:
. Figure 6 is a cross-sectional view taken
subsfantially on the line VI-VI of Fig. 5'ahd looking
25 in the direction of the arrows; |

Figure 7 is a fragmentary sectional vertical



in the direction of the arrows; Figure 7 is a fragnmentary sectional
I cal el evational view showi ng a nodification;, and Fi-gure 8 is a view"
responding to Fig. 5, show ng another nodified construction, Referenge
character 10 designates generally 5 an inverted U channel forned of hedvy s
sheet netal which constitutes the main frame of the soot bl ower and which

is adapted. to be nounted appurtenant to a boiler setting (not shown) by a

sui tabl e supporting structure (not shown), as is well known in the art. 10 (2:
The box beam enclosure is conpl &8ed by a U channel bottom cover 12. A "
carriage generally, designated 16 i s supported . to travel lqgngitudinally in
the. beam on P@R iRl Yiary sSheWd@R%h R At ¢3B18F raBR and track
structures, one such sfructure, .generally 15 desi.gnated 18, being )
attached to and proj ec’fq?‘ﬁljrfen%ar"%l § f &Fér’é?%%°ﬂggpgof‘°cﬁ&ﬂwel5-lo, shown

at the right .in Figure and a.si.mlar integrated rack/ track structure 20
bei ng att acl?ébo"(Jd“gh%n8Eh§F E‘Pglé%# ‘i‘?{‘ﬁ}o‘?‘?‘i@h‘?ﬁrl y aligned rel ation.
Each 20 i nt egrated ﬁagk/track tructure juacludes attop rail rtion 22,
24 having a smooth topRSAFFEBES SHETETEH HoroTBhIDateSaarRs AN YA { ached

- as by velding, t0, {0 9t HOmhghnk® fined e RYLHY 9RBERIMARCEL N *
| which constitutes the main frame of the.soot blower |

and which is adapted to be mounted appurtenant to a
boiler setting (not shown) by a suitable supporting
_structure (not shown), as is well known in the art.

10 The box beam enclosure is completed by a U-channel
bottom cover 12. A cafriage generally designated'lG
is supported to travel longitudinally.in the beam on
a pair of rigidly integrated longitudinal rack and
track structures, one such structure, generally

15 designated 18, being attached to and projecting
inwardly from one side wall of channel 10, shown at
the right in Figure 5, and a similaf integrated rack/
track: structure 20 being attached to the other side
wall in hofizontally aligned relétion. Each

20 integra;ed rack/track structure includes a tép rail
portion 22, 24 having a smooth tép surface, and a
rack portion 26, 28 rigidly attéched as by welding to ®
the bottom of the rail and having depending teeth.
The integrated rack/track structures are rigidly

25 attached to the respective walls of the U-channel

throughout the effective length of travel, for example



The integrated rack/track structures are rigidly 25  attached to the
respective wal s of.- the U-channel throughout the effective | ength of
travel o flor exanple -6- by nmeans of welding and |ag screws 30 extending
through the walI's and into the rail portions. The carriage includes a rigid
cast franme 32 having integral hanger bracket portions 34, 36 which 5
~extend upwardly relatively close to and sonewhat above the integrated
grack/track structures. Supporting rollers 38 and 40 journalled coaxially on
EHéavy stub shafts 42 carriéd by The brackets 34, 36 overlie and are

roll able on the respectjve isils 22, A transyverse shaft 44 is

0 24.
journal | ed i PYt e 9ade+9HS §Bgciagb§ﬁé"§f‘1‘? 2 s¥EerdinQal al i gnment
with the roll rséﬁﬁiggi '%gf enda of . sh t_44.%§ten beneath the rack
portions 26, ONAR 1% WkERi AYFPER 5P SR L@ MTF th mesh with rack
15 ti 26, 28 ' Ly, Th iJNi 46.. 48 ' t
the carriage and | ance THhCEErPRarAEARGRS Faiad Gt € HE8 022 ot or
50 fixedl f 10 t
011 xeo 'S HBRATLFC, ool ey B RHE S G fooh Log e
'@cl udes a WLPHE UBAPITY WPERL L2019 29Y¥LLo and somewhat

above the integrated rack/track structures.

&
Supporting rollers 38 and 40 journalled coaxially on

heavy stub shafts 42 carried by the brackets 34, 36
gverlie and are rollable on the respective rails 22,

10 24. A transverse shaft 44 ié journalled in the
carriage frame spaced beﬁeath and in vértical
alignment with the rollers 38,40. The ends of shaft
44 extend beneath the fack pcrtibns 26, 28 and carry
walking drive pinions 46, 48 which mesh with rack

15 portions 26, 28 respectively.

The pinions 46, 48 are driven, to move the
carriage and lance tube longitudinally, by power
derived from a motor 50 fixedly supported by and at
the rear end of the beam 10. The motor drives,

- 20 through a gear assembly generally designated 52 and
which includes a worm 54 and worm Wheel 55, a squared
'Y shaft 56 rotatably supported by ana between the front
and rear bulkheéds 57, 5S9. A gear 58 journalled in
the carriage 16 is axially slidably keyed to the
25 . shaft 56 and meshes with a gear 60, also journalled

in the carriage and which is keyed to a sleeve 62



shaft 56 rotatably supported by and between the front and rear bul kheads

57\ 59. A gear 58 journalled in the carriage 16 is axially slidably keyed
@Gfthe 25 shaft 56 and neshes with a gear 60, also journalled in the
\cafriage and which is keyed to a sl eeve 62 -7- journalled in the ot
carriage, to which the |lance tube 64 is secured in such manner as to be
rotated and longitudinally driven during novenent of the carriage. As shown

in Figure 6, gear 58 is forned inlﬁgrally 5 with an axially el ongated hub(Q:
‘portion 59 fastened to an extensi oh hub section 61 having a square opening *

h in fi d I'gﬁbl SO : !? ﬁy }?§§ﬁﬂg ggﬂ
;rgrjaozr n:'ilt LS&“%HI ee%afr?i%gea %r%ggéé'g?ban |q' riq-'c I on ée%/trl nggggg.r ig
Ge 60 i ' [ '

ar 60 T's keyedd QNG dENGe DulnSheRnE O2s WY Hk IoyPlg odnan the

carriage frame I'm suita eari ngs and, at 1ts end, carries

fast t her eony3,4;9906 0 49 Ai Gbni Gubshbeficvidranse @ie aagisgel o the

rear end of ance t A suitable™15 packi ng gl and generally .

desi gnat ed 74 PSR BEGhroebVegBakhgss i i@ Nthé&gral ayi onary feed
tube 76. Feed tube 76 projects thiough the sleeve and into the |ance tube

64, thessl eeyatién aieEailpeeDehggteld haly porteidn t3®dfastéhedf eed tube, &
as 1I's :

to an extension hub section 61 having a square .
opening therein fitted élidably on square shaft 56.
The hub assembly and gear.58 are journalled in the
carriagé by means of anti-friction bearings 67.

10 ‘Gear 60 is keyed to the lance hub sleeve 62, which is
mounted in the.carriage frame 16 in suitable bearings
66 and, at its forward end, carries fast thereon a
flange 70 to which is bolted the flange 72 attached
to the rear end of the lance tube. A suitable

15 packing gland generaily designated 74 provides a seal
between the sleeve 62 and the stationary feed tube
76. Feed tube 76 projects through the sleeve and
into the lance tube 64, the sleeve and lance tube being
slidably overfitted on the feed tube, as is

20 conventional.

Gear 60 is also meshed with a gear 80 fast

on a shaft 82 extending forwardly in_£he carriage and . ™
carrying a worm 84 meshing with a worm wheel 86 fast
6n the shaft 44.

25 It is believed that the operation of the

system will be apparent from the description given.



20 conventional. Gear 60 is also neshed with a gear 80 fast on a shaf
82 extending forwardly in the carriage and carrying a worm 84 neshing w
a wor mpwheel 86, fast on the shaft 44. 25 It is believed tha
- the operation of the systemw || be apparent fromthe description given.
-8- When the shaft 56 is rotated by the notor 50 the gear 58, which is
nmounted in the carriage to travel therewith, rotates the gear 60, thereby
iggtating the | ance tube about its gxis, and at the sane tine 5 drives the
wal ki ng .pi ni ons 46, 48 which nove~the carriage along the rails to project

Fear of the e AHF AHREF <GB LPBRESRy B M 9% $RathRarr age Cover
- 90. 10 - Fi U{gh7.shogs di fi,.ed construction esbg ed for
extrenely he&R? seﬁ/‘i CEMCR AP T 88??@5‘&&%?9 T IS g?r hay EESC!‘I bed
are dest et s i, LELEAEUSC LB ot AT, JeaLiggsRart ons
0 o L1 S Sk ohpd e SERCK ! P 6 BGPeihy e 510 1
o 5 drives the walking pinions 46, 48 which move the
. carriage along the rails to project and retract the
lance tﬁbe. The gears 58, 60 and 80 are located at
the rear of the carriage and are accessible by
removing the rear carriage cover 90,

10 Figure 7 shows a modified construction
designed for extremely heavy service. Parts
correspbnding to parts“already described are
designated by like reference numerals but primed.

The track portions 22' are widened, and the

15 rack portions 26' do not occupy the full width of the
underside of the track portions.  (Although only one
side is illustrated, it will be understood that the
non~ illustrated side is of conforming construction,
corresponding in other respects to the showing of

20 Figure 5.) Track portion'22' has a smooth portion 94
of its bottom surface projecting inwardly toward the

2] centre of the beam beyond the rack portion 26' to
define a bottom rail surfacé. Hanger portion 34'
which corresponds to hanger portion 34 of the first

25 described embodiment carries, in addition to a top

roller 38' corresponding to the roller 38, a bottom



~illustrated side is of conforning construction, corresponding in other
jects to the showi ng of 20 Figure 5.) Track portion 22'° has a ’
pth portion 94 of its bottomsurface projecting inwardly topard the &

efitre of the beam beyond the rack portion 26' to define a bottomrail T
surface. - Hanger portion 34" which corresponds to hanger portion 34 of the
first 25 descri bed enbodi ment carries, .in addition to a top roller 38
corresponding to the roller 38, aghottom -9- roller 96 journalled on -.{2;
shaft 44' and rollable upon the bottomrail surface 94. Rol I ers - =
correspondi pg 1Rt s r b hens1 884 8RdsBafar a4t HAUSSLEAPLEY8Boal the ot her
side of the assenbly. The bottomrollers 5 corresponding to the roller

96 nai nt ai n thize bl ddri & 1 Di sagfatet ba.pr0w11K§ﬁ§Fc&f§éa?§ﬁdmhtgh Tespect
'to the teeth of the racks, and support the upward vertical forces when the

| ance is intiohahw erdil énsedstoaddt D6narkd of course employéleaturt her
nodi fi ed construction shown in Figure 8, wherein parts corresponding to

parts al readhedesthiémesti @ cofleghgnakseednini . ke Ted dvetitemnuokilelks squar ed,
a longitudinal I-beam generally designated 100 defines the track nmeans for
suppor ti ng thorredpgmndimgi bgethe thd leox Ifcamili2ain theéewalkffg s o
' pinions at the proper pitch distance with respect to :
the teeth of the racks, and support the upward *
vertical forces when the lance is in the overbalanced
conditiqn.
10 In the further modified construction shown
in Figure 8, wherein parts corresponding to parts
already-described'are designated by like referehce
numerals squared, a lbngitudinal I-beam generally
designated 100 defines the track means for supporﬁing
15 the carriage in the box beam 102. _I-beam 100 is
secured, for example by welding, to the underside of
the flat top_flange of the box beam. The carriage
162 has a pair of hanger bracket portions 342. 362
carrying aligned stub shafts ( undesignated) which
20 project ;nwardly towara the central web Of_thé I-beam
1100, each subshaft carrying journalled thereon a roller v
as 382, 402 rollable along the top surfaces of the
bottom flange 102 of the I-beam, which surfaces define
rail portions corresponding to the top sufféces 6f

25 track portions 22, 24 of Figure 5. A single rack

106 is secured, as by welding, to the bottom surface



~

secured,. for exanple by welding,.to the underside of the flat top flange

t he -box beam The: carriage 162 has a pair of hanger bracket portions 34
362 car'ryl ng aligned stub shafts ( undesignated) which 20 pr oj ect
intardly toward the central web of the |-beam 100, each subshaft carrying
journalled thereon a roller as 382, 402 rollable along the top surfaces of
the bottom flange 102 of the I|I-beam which surfaces define rail portions
ﬂsgrrespondlng to the top surfaces of 25 track portions 22, 24 of Figure
5. A single rack 106 is secured, as by welding, to the bot t om surf ace

of the flange 102. Rack 106 is narrowér than the flange 102, and the
bottom surfaces of the portions -of flange 102 which project Iaterally from
the rack define bottomrail surfages corresponding to the surface 94 of the
enbodi nent described in connection with Figure 7. Bottomrollers 962. 982,

journall ed gn ffg{,? ?’62 undg%é]g ive B oh%gf%potr_ﬁﬁﬁns of bottom.

flange 102 and are r t"her ong I n the overbal anced condition of the

lance. A sigyd erpi gnléQS f Eﬁisﬁ@ﬂ:oﬁdf%u'r%a@éé/%‘f'ﬁhé manner simlar
escri

~to the nmechani sm V|ously ed to actuate the carriage and | ance
| @ngi t udi nc’fﬁdﬁ‘t;éz’i‘stéf ﬁ%?z@é' s} S\thxi’éﬁdp%%\é@:@%ﬁéﬁ'ﬂ{/at%ni n the

dr awi ngs, | oadi ng probl ens are relieved
the rack define bottom rail surfaces_correspondlng

&
to thé surface 94 of the embodiment described in
connection with Figure 7. Bottom follers 962, 982,
journélled on the shaft 442; underlie the projecting
portions of bottom flange 102 and are rollable
therealong in the overbalanced condition of the lance.

2 is driven in a

'A-31ngle pinion 108 ‘fast on shaft 44
manner’ similar to the mechanism previously described

to actuate the carriage and lance longiﬁudinally.

In the assembly disclosed above and illustrated
in the drawings, the loading problems are relieved by
the fac; that the structure is lighter in weight in
proporﬁion to .[its strength and stiffness as compared
with prior blowers such aé that disclosed in the said

5 U.S. Patent No. 3,439,376. The structure is also lower

~-in cost.
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thg=fact that the structure is lighter in weight in proportiontoits
strepyt h and—s%LLLnesg_gg_g%E?ared with prior blowers such as that

d sed i said U S. Patent No. 3,439,376. The structure is alsg

| oMer/ -in cgm m,”m”m's A soot blower conprising: a franme structure =«

i ncluding a ””ﬂn el ongated support; a lance carried by the
support for novenent eﬁ%rally paraIIeI thereto to and frompositions in

‘which an end of 5 the | ance projects dT;;Erlng di stances beyond the end of -Z&@
the support; and conbi ned means for sggggéhgg .the lance and for G
transmtting vertical |loadings fromt to said support, said

~conbi ned neans i-ncluding a carriage to which the |ance is attached, the
carriage being 10 novably carried by the support to actuate the | ance and-

QﬁV_LEgai‘i?%ix?eLL?n 7 AR E S, PomBE Dl f el SRR 200
'Si‘{é',a%t.céﬁl“ﬁ&n?p SfERLighepl ?t%eiﬁre.lon%“{rans%‘iz‘}ixféaniﬁﬁrie

~ rigidly int ,9% ha}e&é#ﬁy by the '
. support incﬁ'chi1 ng a rai%n@%néﬁéﬁaﬁg £ ongitu maﬁee exte ing track o
§urface andp&%df%éiF¥Héfé@bh§8'Qﬂdafrom_p081tlons in which an end of o

5 the lance projécts differing distances beyond the end L4

of the support: and combined means for so moving the
lance and for transmitting vertiéal loadings from the
lance to said support, said combined means including.a
carriage to which thé lance is attached, the carriage being

10 movably carried by the support -to actuate.the lance and
having a rigid frame, a carriage driving pinion
journalied in the carriage on an axis extending
transversely of the direction of.movement of the.carriage.
a roller also journalled in the carriage frame on a

15 transverse axis, vertically displaced from the first
-mentioned transverse axis, and a rigidly integrated
longitudinal rack and track structure carried by the
support including a track portion having a longitudinally
extending track surface and a rack portion having a

. 20 generally horizontal longituéihally extending toothed
surface, wherein said surfaces face away from each other
in opposite vertical directions and at least partly
overlie each other when viewed in a vertical projection,

the teeth of said rack portion mesh with the pinion, the



20" general Iy horizontal |ongitudinally extending toothed surface, wherei
sai d-surfaces face away from each other in opposSi ' Irections

at |eas® partly overlie each other when vi ewedj o aidl ojectio .pé//{ 
the teeth of said rack portion mesh-with the pHm"ammﬁumnHﬁz rol | er\d .
roll able on said track surface, the axes of theralle s iyt on are '

rigidly fixed in the carriage frame 93 paral l el lines transverse to the :
hNengitudi nal extent of said rack and 3ck structure, and the line of 5

“ om ent | h Sis Lqi <hi t th
e el fy b1 EaR"GnbaRal Laatic AR SNIROCIRES 88, Vo00 (1
track struct ] f ] : he spisnd : i cal
orces” oy o A€ 2o1 TR 2R p AEINACHE T AIMIGN £k A Hnd WaifidgEl

the roller ghyd %R%&P&P}éﬁeliﬂéﬁ%ﬁhﬁ‘iv@@é iyl ﬂl{élci[‘o&éﬂ:&?&i‘ﬁél 2. A

soot bl ower according to claim1, wherein there are at leaSt two such _
i ntegrated rdgfembof ' 88kaskadk! HhaS thalck! Frpuciied dn@ntrwacligéhes and
secured 15 to said support in parallel relation, there is a pair of said
pi nions & i Gikfhybridneash eh8ctolle@Nand thed PUMMAIGE dP héddhingk and
tack structures, one of which pinions is in nmeshing engagenent with the

~ taot ned sur leiRfagindie beswbenOtheopindon B wdck Tewth dirsvely ol lers,
one o;i :
°¢

overlie each other, whereby the rack and track structure
is confined between the pinion and roller and ve:tical
forces are transmitted in opposite directions via the
10 carriage frame and the roller and pinion into the
integrated rack and track structure.
2. A soot blower according-to claim 1, wherein
- there are at least two such integrated rack and track
structures iaterally spaced from each other and secured
15 to said support in parallel relation, there is a pair of
said pinions aligned with each other on an axis transverse
to the rack and track structures, éne of which pinions
is in meshing engageméht with the toothed surface of each
rack portion, and there is a pair of such rollers,'one of
20 which is rollable on the track surface of each rack and
track structure..
'3, A soot blower according to claim 2, wherein
the frame structure comprises a hollow beam as said
support and having a pair of vertical side flanges, and

25 said integrated rack and track structures are secured to



0 which rollable on.the track surface of each rack and track structure
3.NA sootm claim2, wherein the frame structure
C ri ses jmmll sai d support and having a pair of vertical i de
f ges, Im M’B@ ted rack and track structures are secured to *

- inwardl*y- Factnom of said side flanges. 4. A soot bl owner
according to.claim1 or 2, wherein -1Be or each track surface faces -
~upwardly and the rack teeth project downwardly. 5 - 5. A soot ;"
bl ower constipvarédyaFacilnptwalls opesaid sddesfdamniged.y as hereinbefore
described Wwth reference to, and as "illustrated in the acconmpanying
drawi ngs. The text df. tﬂes:pmlcllblaueroacua:dbaqntpepﬂ@dmédm;/ dhot ocopyi ng
the applicants original typescript. It may contain a few amendnents which

are difficuwhereinedhe or Rachriypadhkl suyfacer fpcesompwandiy tardcthe
anmendnents may be inspected on the prenm ses of the Patent Ofice

rack teeth pro ject downwardly.
5 - 5. A soot blower constructed and adapted to

operate substantially as hereinbefore described with

N

reference to, and as illustrated in the é.ccompanying 2N

drawings.

ts original
The text of the specification has been reproduced by photocopying the applican
typescript. It may contain a few amendments which ave difficult to read. The original

typescript containing these amendments may be inspected on the prem:.ses of the Patent Office
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