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2 Claims. 

This invention relates to fluid heater cleaners 
and more particularly to improvements in nozzles 
for discharging cleaning fluid at or adjacent the 
heat transfer Surfaces to be cleaned. 

Because of the much higher ratings at which 
boilers generally are being operated, mass blow 
ing from retractible blowers having a single noz 
zle body is becoming more and more common. 
In the operation of such cleaners much difficulty 
has been experienced in obtaining a satisfactory 
jetting of cleaning fluid. Improper jetting re 
sults in poor or uneven removal of combustion 
residue from the heat-transfer surfaces, erosion 
of metallic or refractory parts and dissipation or 
waste of cleaning fluid pressure, 
One type of nozzle body now commonly used 

for fluid heater cleaning has a single wide angle 
orifice through which the cleaning fluid is dis 
charged. The jetS from Such Orifices have very 
Commonly a tendency to "mushroom' and, al 
though the Center of the jet may have an effec 
tive cleaning force, the outer edges are very apt 
to be Weak and ineffective. 
Another type of nozzle body has a central 

chamber from which a plurality of round or cir 
cular Orifices jet cleaning fluid at various angles 
in different directions with no relation to each 
other, although each jet may be directed at a 
Specific part of the fluid heater to be cleaned. 
Such nozzles have Serious shortcomings one of 
which is that the fluid issues from the orifices 
in a beam form and spotty cleaning results. An 
other deficiency of this type of nozzle body re 
Sides in the fact that the cleaning fluid enters 
the individual nozzles at an angle and eddy cur 
rents are set up thus lowering the efficiency of the 
jet. 
Thus it is the primary object of the present in 

vention to provide a blower nozzle member which 
Will most effectively utilize the available cleaning 
fluid. More Specifically the object may be stated 
to be to provide a fluid heater cleaner which Will 
throw a jet uniformly over a given area, at a Sub 
stantially uniform Velocity. 
Another object of the invention is to provide a 

nozzle body having a plurality of nozzles So lo 
cated with reference to each other as to provide 
an effective cleaning jet covering a predetermined 
area uniformly thereby obtaining an Optimum or 
a substantially optimum cleaning effect from the 
available kinetic energy. 
A further object of the invention is to provide 

a blower nozzle body which will uniformly clean 
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(CI. 15-104.055) 
a surface or surfaces having areas at varying 
distances from the blower nozzle. - - - 
A still further object of our invention is the 

provision of a blower-nozzle having a discharge 
area divided into a number of portions by vanes 
thereby forming a plurality of orifices, the inlet 
area of each being proportioned to the distance 
each jet is to travel. 
A number of other objects and advantages of 

our construction will appear from a perusal of 
the following drawing and description, 
:Several preferred embodiments of our inven 

tion are disclosed in the accompanying drawirig 
in which: s - 

Fig. 1 is a plan View of our improved nozzle 
body, - 

Fig. 2 is a sectional elevation of Fig. 1, and 
Fig. 3 is a Sectional view of an optional con 

Struction. 
Referring then to the drawing it will be seen 

that our improved nozzle consists of a hollow 
block to having a wall of substantial thickness, 
At one end of the block is an opening 2 through 
which the cleaning fluid passes to the interior 
through the Venturi throat portion 3. The 
block O is shown as having a tubular form but 
may be of any desired shape. 
The end of the block O. opposite the opening 
2 is closed and has a cutout portion or discharge 
opening 4 which is divided by vanes 5 into a 
Series of individual orifices or nozzles 6. The 
Vanes 5 fit in slots 7 in the wall and extend 
Well into the interior of the block. At their 
inner ends the vanes 5 are substantially parallel 
to each other and to the direction of flow of the 
cleaning fluid as it leaves the expansion throat 
3. As the vanes 5 extend toward the opening 
4 they are curved so as to gradually change the 
direction of flow of the cleaning fluid to the de 
sired jet angle. This gradual change of direction 
of the fluid obviates the generation of eddy cur 
rents which do much to destroy jet efficiency in 
conventional nozzles where the fluid must enter 
the nozzles at an angle. The vanes 5 are also 
curved relatively to each other so that they form 
convergent-divergent sides for each nozzle 6. 
Because of this divergence it will be apparent 
that the length of the opening 4 must be greater 
than the length of the chamber diameter immed 
iately in front of the vanes 5. This arrange 
ment results in a series of adjacent jets extend 
ing fanwise in the direction of the surface or 
Surfaces to be cleaned. Inasmuch as each nozzle 
6 has divergent sides and because of the expan 
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sion of the fluid the separate jets tend to merge 
a short distance from the discharge surface. 
Because the various jets must travel varying 

distances to reach the particular Surface or por 
tion of the surface which they are to clean, it 
has been found highly advantageous to propor 
tion the inlet area of each nozzle 6 to the dis 
tance each jet must travel. Thus where the dis 
tance of travel is short the inlet area, is Small and 
this area is increased proportionately as the dis 
tance each jet must travel is increased. In this 
way it is possible to attain an approximation of 
constant velocity at the different portions of the 
surface to be cleaned. We likewise provide that 
the discharge area of each nozzle 6 is no more 
than 20% larger than its inlet area. 
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Any greater . . 

increase in this proportion results in Over expan- . . 
sion of the cleaning fluid and consequent loss of 
jet efficiency. 
The nozzle block O may be constructed as 

shown in Fig. 3 with a straight throat but the 
preferred form of my invention is as shown in 
Fig. 2 with the Venturi throat 3. Without the 
Wenturi throat 3 over-expansion of the fluid 
upon leaving the nozzles 6 is apt to result thereby 
impairing the efficiency of both the individual 
and the Combined jet. The addition of the 
throat 3 allows the greater part of the expansion. 
to take place in the block 10 before discharged. 
However, in both forms the Vanes 5 should be 
of Substantial length except perhaps where the 
direction of the cleaning fluid flow must undergo 
a change of direction approximating 90°. In such 
locations the Short vane 8 has been found to 
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greatly strengthen the extreme edge of the com 
bined jet. 

It, Will be understood that will we have shown 
a nozzle having five orifices which will clean 
through an angle approximating 75 my inven 
tion is in no wise limited thereto. The use of 
greater or fewer orifices to blow through a larger 
or Smaller angle is fully within the Scope of the 
invention. 
What We claim is: 
1. In a fluid heater cleaner, a nozzle body for 

discharging cleaning fluid adjacent a surface 
having areas at varying distances from Said body, 
a series of aligned orifices in said body each ori 
fice discharging a jet of said fluid adjacent a 
predetermined area of said surface, each of said 
orifices having an inlet area directly proportional 
to the distance the respective jet must travel 
from the outlet face of the nozzle body to Said 
areas whereby an approximation of equal dis 
tribution of the energy of Said fluid is attained 
at all of Said areas. 

2. In a fluid heater cleaner, a nozzle body for 
discharging cleaning fluid against areas at vary 
ing distances from said body, said body being 
hollow and having a plurality of wanes dividing 
the outlet end thereof into a plurality of orifices, 
Said vanes being Curved along their length and 
adapted to emit a series of jets of cleaning fluid 
onto one of said areas, the inlet area of each 
of said orifices being directly proportional to the 
distance through which said jet travels from 
the outlet end of said nozzle body to its area. 

CURTIS L. HOWSE. 
WILLIAM J. FZBURGH, 

  


