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UNITED STATES 

1,742.361 

PATENT OFFICE 
FREDERICK w. LINAKER AND THEODORE M. BRUBACK, OF Du BoIS, PENNSYLVANIA 

MEANS FOR OPERATING BOILER SOOT CLEANERS 
Application filed March 31, 1926. Serial No. 98,680. 

This invention relates to means for clean 
ing soot from water tubes or flues of boilers 
by directing against the surface to be cleaned 
a jet or jets of steam or other suitable fluid. 
In such apparatus it is common practice to 
provide a tube entering through the boiler 
setting into the boiler furnace, and having 
perforations orjet nozzles for directing jets 
of steam laterally of such tube or more com 
monly against the exterior of boiler tubes. 
Such steam jet tubes or pipes are commonly 
called soot cleaner elements or soot blowers. 
The present invention is directed to that 

type of soot cleaners in which the soot cleaner 
elements are oscillated through a given arc, 
the extent of which is determined with refer 
ence to the particular boiler to which the ap 
paratus is applied. In this type of appa 
ratus the steam is preferably continuously 
emitted from the cleaner element while the 
latter is slowly moved with preferably inter 
mittent motion throughout the described arc, 
the cleaner element then being reversed in its 
direction and intermittently returned to its 
original position, the oscillation being main 
tained until the desired cleaning action has 
been effected. In a prior Patent No. 1,590,300, 
granted to us June 29, 1926, we have described 
a mechanism for accomplishing the oscilla 
tion of the cleaner element, such mechanism being manually operated, and being provided 
with means for automatically reversing the 
direction of oscillation when it has traversed 
the predetermined arc, thus requiring only 
that the user shall continuously actuate the 
device without reference to the position or 
extent of movement of the cleaner element. 
According to the present invention we pro 
vide an improved means for reversing the 
direction of movement of the cleaner element. 
Such improvements comprise briefly a sim 
plification of the mechanism, a more compact 
and better protected arrangement for the 
working parts, and a more efficient and easily 
operated means for effecting the reversing ac 
tion of the mechanism. The present inven 
tion also provides other features of improve 
ment which will be hereinafter referred to: 

Referring to the drawings, which illustrate 
one embodiment of the invention- N 

M 

Figure 1 is a view, partly in elevation and 
partly in section, taken generally on the line 
1-1 in Fig. 3. 

Fig. 2 is a sectional view, taken on the line 2-2 in Fig. 3. 
Fig. 3 is a view, partly in elevation and 

partly in diametrical section. 
Fig. 4 is a section of a detail on line 4-4 

in Fig. 3. v O 
Referring first to Fig. 3, A shows a frac 

tion of the boiler wall or setting, usually of 
masonry, in which is set a sleeve or bushing 
B, and within this is a stop pipe or spacer 
sleeve C and a pipe D, which for the purpose 
of the present description may be treated as 
the cleaner element (although in practice the 
pipe D is a nipple coupled within the wall. A 
to the cleaner element). The cleaner element 
is essentially a pipe for carrying steam or 
other fluid extending a suitable distance into 
the boiler furnace and commonly projecting 
among the boiler tubes and having a row or 
rows of perforations or jet nozzles for direct 
ing a series of jets of steam (or other fluid) 
against the soot-covered surfaces of the boil 
er tubes. The cleaner element is mounted to 
turn or rotate, either completely or within 
angular limits. The details of this construc 
tion, being well understood, are not shown. 
Where the bushing B emerges on the outer 
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side of the wall Acap E is commonly ap 
plied to hold the pipes CD in place and in 
central rotative position. The pipe D pro 
jects outside of the wall and enters through 
a stuffing box or other means into the connec 85 

tion head F which receives steam through an 
inlet pipe G and directs it into the pipe D, 
the latter being rotated within its stuffing 
box on the head F. These parts, so far as 
described, are common with rotatable cleaner 
elements. 
In our patent hereinbefore referred to we 

have illustrated a ratchet wheel H which is 
provided with hubs a a?, one or both of which 
is fastened by means of set screws to the pipe 
D. The purpose of this wheel is to rotate 
the cleaner element D by means of a pawl 
which is actuated by a rock lever J. In the 
prior construction this pawl is carried by the 
rock lever J and advances the ratchet wheel 
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H preferably a distance corresponding to one 
tooth on each complete oscillation of the rock 
lever, the idle stroke of the rock lever being 
utilized to advance the pawl to the next tooth. 
When the wheel H of this cleaner element has 
been rotated in one direction a sufficient dis 
tance the pawl is automatically reversed, so 
that by a continued rocking of the lever, mo 
tion in a reverse direction is imparted to the 
ratchet wheel. The limits of the oscillating 
movement of the ratchet wheel and cleaner 
element are in the construction of said appli 
cation determined by the position on the 
ratchet wheel of two stops which operate to 
trip the pawl. These stops are adjustable on 
the wheel so that the extent of oscillation may 
correspond to the required surfaces designed 
to be cleaned. When the reversing mecha 
nism is to be used at a distance above the 
boiler room floor which permits it the rock 
lever J may be operated directly by the hand 
of the user; otherwise it is provided with 
operating chains or the like of 9. 
One of the objects of the present invention 

is to provide a pawl mechanism which is more 
simple in construction than that set forth in 
our prior application and one in which there 
is little or no tendency to turn the ratchet 
wheel in a reverse direction during the opera 
tion of reversing the pawl mechanism. 
In carrying this object of our invention 

into effect we prefer to form an extension J’ 
on the upper side of the rock lever and to . 
utilize this extension as a supporting member 
for the pawl mechanism. Preferably the 
rock lever is formed in two halves, one of 
which i is pivoted on the hub a and the other 
of which i' is similarly mounted on the hub 
a. The bolts fif' maintain the two halves in 
alinement and form convenient means for at 
taching the chains (7. When this construc 
tion is adopted, the extension J’ is formed on 
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both plates of the rock lever and serves to 
support the pivot or pivots of the pawl mech 
anism. W ". 

The preferred form of pawl mechanism 
which we have shown-particularly in Figs. 1 
and 2, comprises two distinct pawls, one of 
which is adapted to turn the ratchet wheel H 
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in one direction and the other of which serves 
to turn it in the reverse direction. Means 
are provided by which when one pawl is in 
operative position the other will be held in 
inoperative position, this relation being 
maintained until the required reversing ac 
tion is to take place. Preferably we so con 
struct the pawls that each when in its opera 
tive position holds the other in its inopera 
tive position. The particular form of pawl 
which we prefer comprises a pivoted mem 
ber I or I adapted to oscillate freely on a 
stude or e', each of the pawls having an 
operative nosed ord, which engages the teeth 
of the ratchet wheel as the rock arm is oscil 
lated. At each effective movement of the 
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rock arm the ratchet wheel is avdanced a dis 
tance corresponding to one tooth, the arm 
being restricted in its movement by a stop in 
mounted upon the header F which entersbe 
tween abutments ll carried by the rock arm. 
On the reverse or idle stroke of the rock arm 
the nose of the active pawl slips idly over the 
next succeeding tooth and takes its position 
behind it, the extent of the idle movement 
being determined by one of the abutments ll 
coming in contact with the stop n. 
By the construction thus described a re 

peated operation of the rock arm would re 
sult in a continuous motion of the ratchet 
wheel in one direction or the other, depend 
ing upon which of the pawls I or I' was in 
operation. To limit the rotative movement 
of the wheel to a predetermined arc the wheel 
is provided with reversing stops L. L which 
may be fitted in any of the holes or recesses 
r with which the wheel is provided. Each 
of these reversing stops is brought by the 
rotation of the wheel in position where it 
Will engage one of the pawls II during the 
return or idle stroke of the rock arm J. For 
this purpose each of the pawls is provided 
with a projection i (or ) lying below its 
pivotal axis which projection engages the re 
verse stop L. L., thereby lifting the nose of 
the pawl out of contact with the tooth with 
which it is engaged. Simultaneously the op 
posite pawl which has been held out of con 
tact with the wheel is dropped so that its 
nose engages one of the teeth of the wheel 
on the opposite side, so that continued rock 
ing movement of the arm J forces the wheel 
to intermittently move in a reverse direction 
until the second pawl is itself moved out of 
operative position and the first pawl restored 
to such position. The invention hence in 
cludes means for normally holding one pawl 
inoperative while the other is operative, and 
vice versa. Preferably such means comprise 
the paws themselves which according to the 
preferred form of the present invention are 
so constructed as to mutually act as detents, 
one for the other. For this purpose each 
pawl is provided with a projection h or h. 
located above the pivotal axes of the pawls, 
the construction being such that when the 
projection h", for instance, lies beneath the 
projection h, the nosed of the pawl I will be 
held out of engagement with the ratchet 
wheel and when the projection i? of the pawl 
I engages the reverse stop L and is lifted 
thereby, the projection his moved upward 
until it releases the projection h, thus per 
mitting the pawl I to drop until its nosed 
engages the ratchet wheel. In Fig. 2 of the 
drawing the pawl I is shown in position 
where it has been engaged by the reverse 
stop L and has been moved upward to re 
lease the pawl I, the latter being shown as having dropped to operative position ready 
to turn the ratchet wheel upon the next up 
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ward movement of the left-hand end of the 
rock arm J. In order to minimize any fric 
tion between the respective projections hand 
2. shese are preferably provided with rollers 

2. A 3 

By this construction it will be seen that 
the force required to lift each pawl out of 
its operative position is trifling, it being re 
membered that the tripping of the pawls 
occurs on the idle stroke of the rock arm 
J. It will be understood that the direction 
in which the rock arm. J moves during such 
idle stroke depends upon the direction in 
which the ratchet wheel is being rotated, or 
in other words, upon which of the pawls is 
in operation. Thus in the construction shown 
the idle stroke will occur on the downward 
movement of that end of the rock arm J 
which is nearest the pawl which is in oper 
ation. 

It will be observed that the operation of 
the reversing pawls being effected by a stop 
on the ratchet wheel would cause a reaction 
on the latter which should be equal to the 
force required to trip the pawl. If this force 
were substantial, it would tend to move the 
ratchet wheel and cleaner element back 
Wardly. By making the force necessary to 
trip the pawl very slight, even a light cleaner 
element which has but little linertia has no 
material tendency to move during the trip 
ing action. 
We have found it desirable, however, to 

control the forward movement of the ratchet 
35 

40 

wheel under the action of the pawl, so that 
the cleaner element does not tend to move 
by its own inertia beyond the point to which 
it is moved by the pawl. We prefer to ac 
complish this by means of a friction device 
which normally bears against the pipe D, 
although it may engage any other of the 
parts which oscillate in connection therewith, 
if desired. The preferred form, as shown, 
comprises two yokes or brake bands p p', 
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one of which p has an extension g bolted to 
some fixed part, as for instance, the header 
F. Adjusting screws g’ are provided for 
forcing the brake bands into engagement 
with the pipe D, and in order to avoid bind 
ing, and permit some flexibility in the device 
Springs s 8 are arranged between the heads 
of the adjusting screws and one of the brake 
bands asp. In this construction the upper 
band p (and the lower band also if desired) 
is provided with bolt holes which are of 
larger diameter than the screws, so that the 
bands may adjust themselves to the surface, 
of the pipe. Nuts t t are provided at the 
lower end of the adjusting screws. The brake 
bands are adjusted to introduce sufficient fric 
tion to prevent the cleaner element from mov 
ing by inertia beyond the point to which it 
is carried by the pawls, thus limiting the arc 
through which the cleaner elements oscillate 
to that to which they are mechanically moved 

3 

by the operation of the rock arm. The fric 
tion device also holds the cleaner elem?:nt 
against any possible movement in the oppo 
site direction due to the reaction against it 
during the change of pawls, although as be 
fore stated this reaction is so minimized by 
the present invention as to seldom require 
any control. 
We prefer to provide a cover or shield u. 

which extends over the pawl mechanism and 
protects it to a considerable extent from 
dust and injury, etc. This may be conven 
iently done by making the shield u as a part 
of one of the plates of the rock arm J. 
By the present invention a reversing 

mechanism for the purpose described is ob 
tained which is simple to manufacture, in 
which the mechanism is entirely enclosed or 
protected, and in which each resetting of 
the reverse mechanism takes place with the 
exertion of little power. Various changes 
may be made in the mechanism shown and 
described without departing from the in 
vention. . 
What we claim is: 
1. In a soot cleaner, a turning means for 

a cleaner element comprising a ratchet wheel 
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connected thereto, a lever, and a pawl car 
ried by said lever, for intermittently rotat 
ing said ratchet wheel, said pawl having an 
inoperative and an operative position, and 
means carried by said wheel for moving said 
pawl to its inoperative position, means for 
holding the pawl in such position, and means 
for releasing the pawl from said inopera 
tive position, said pawl being adapted to 
thereupon be restored by gravity to its op 
erative position. - 

2. In a soot cleaner, a reversible driving 
means for a cleaner element, comprising a 
ratchet wheel connected with the cleaner 
element, a rock lever, and a pair of separate 
pawls carried by said rock lever for moving 
said ratchet wheel, in opposite directions, 
and means for controlling the operation of 
said pawls, whereby when one is brought 
into operative position the other is brought 
into inoperative position. 

3. The mechanism of claim 2, further 
characterized in that the operative pawl 
maintains the inoperative pawl in inactive 
position. 

4. The mechanism of claim 2, further 
characterized in that the means for control 
ling the operation of the pawls is carried by 
the ratchet wheel. 

5. The mechanism of claim 2, further 
characterized in that the pawls face each 
other and have inter-engaging projections, 
the projection on the pawl which is opera 
tive holding the other pawl inactive by 
maintaining its projection in a raised posi 
tion. 

6. The mechanism of claim 2, further 
characterized in that the pawls face each 
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other and have inter-engaging projections, 
the projection on the pawl which is opera 
tive holding the other pawl inactive by 
maintaining its projection in a raised posi 
tion, said projections have anti-friction roll 
ers adapted to cause said projections to eas 
ily pass each other. 

7. The mechanism of claim 2, further 
characterized in that the pawls are so re 
lated to each other that the weight of the in 
operative pawl assists in holding the opera 
tive pawl in active position. 

8. The mechanism of claim 2, further 
characterized in that the pawls face each 
other and each of the pawls is provided 
with two projections, the outer projections 
co-operating so that the operative pawl holds 
the inoperative pawl in inactive position and 
the inner projections lie adjacent to the 
ratchet wheel and the ratchet wheel having 
abutments to engage the said inner projec 
tions to move the pawls to inactive positions. 

9. In a soot cleaner, a turning means for 
a cleaner element adapted to move the lat 
ter intermittently, and a constantly acting 
friction device for preventing undue move 
ments of said cleaner element. 

10. The construction of claim 9, further 
characterized in that the friction device is 
connected to a fixed part and engages fric 
tionally a part turning with the cleaner ele 
ment and has spring adjustment means for 
controlling the degree of friction exerted 
against said cleaner element. 

11. In a Soot cleaner, a cleaner element 
and an intermittent means for turning it, 
comprising a ratchet wheel connected to the 
element, a rock lever having arms extending 
On each side of the ratchet wheel and adapt. 
ed to be oscillated to move the ratchet wheel 
in either direction, said rock lever being 
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formed with an upper extension lying be 
yond the ratchet wheel, pawl mechanism 
carried by such extension, and a cover hori 
Zontally arranged as a part of the rock lever 
which overhangs said pawls. 

In witness whereof, we have hereunto signed our names. 
FREDERICK. W. LINAKER. 
THEODORE M. BRUBACK. 


