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Patented June 9, 1931 

UNITED STATES 

1809,221 

NORMANIL. SNOwAND CLARENCEF. HIRSHFELD, OF DETROIT, MICHIGAN, ASSIGNORs 
To DIAMOND PowER, SPECIALTY CORPORATION, OF DETRoIT, MICHIGAN, A. coR 
PORATION OE MICHIGAN BOILER CLEANER 

Application filed september 22, 1924, serial No. 739,128. 
The invention relates to boiler cleaners 

and has for its object to provide animproved 
method and apparatus for cleaning the tubes 
and other parts of boilers. - 

5 Referring to the drawings, 
- Figure 1is a sectional view of a blower ele 
ment projecting through the boiler setting, 
air from outside the boiler setting being in 
jected into the blower; - , 

Figure 2 is a sectional view showing a 
modification in which air outside the boiler 
setting is conducted to the blower nozzles, 
injection taking place at each nozzle; i 

Figure 3 is a sectional view showinga fur 
5 thermodification in which airis conducted 
within the cleaning fluid pipe, injection tak 
ing place at each nozzle; . . . . - 

Figure 4 is a sectional view of a further 
modification in which furnace gases arein 
jected into the blower; . . . 

Figure 5 is a view along the line 5-5 of 
Figure 4; - 

20 

Figure 6 is a sectional view of a further 
modification in which furnace gases are con 
ducted along the cleaning fluid supply pipe 
injection taking place at each nozze; 

Figure 7 is a view along the line 7-7 of 
Figure 6; 
Figure 8 is a view showing a blower of the 

type disclosed in Figure 1 applied to a valved 
blower head and; , . Figure 9 is a view showing a modification 
in which furnace gases are injected into the 
blower. 

30 

i 10 indicates the boiler setting or wall having 
the wall box 11. Extending through the 
wall box is the blower pipe 12 having a plu 

4 rality of nozzles 13 suitably located to di 

The end of the blower pipe 12 extends outside 
the boiler settingwall box11 and receives the 

º terminates in aninjector nozzle 15. Ribs 16 
support the nozzle 15 in its position and also ermit passage of air through ports 17 
ormed between the ribs. . . - In operation steam or other eleaning fluid º ia supplied under pressure through the pipe 

injectornozzle 15. 

Referring to Figure 1 reference character 

rect the cleaningfluid against the boiler tubes 
and other parts of the boiler to be cleaned. 

end of the cleaningfluid supplypipe 14which 

14, the injector nozzle 15 entraining air from 
outside of the boiler setting, the air being 
forced through ports 17 where it is mixed 
with the cleaning fluid discharged from the 

The mixture is then con 
ducted alongblower pipe 12 andis discharged 
through the nozzes 13 to clean the parts of 
the boiler. The blower pipeis preferablyro 
tated during the blowing operation in any 
suitable manner suchas disclosed in Figures 
3,8 and 9. . . . . In Figure 2 cleaning fluid Such as steam is. 
Supplied through pipe 14. Surrounding this 
pipe and Spaced therefrom is an air supply 
: 18 having a flared end 19 outside the 
oiler setting 10. Ribs 20 hold the pipes 18 

60 

and 14 in fixed relation, airpassages 21 being 
provided between theribs, The air supply 
pipe is provided with nozzles 22 
aligned with nozzles 13. , 

In operation steam is supplied through the 
pipe 14 and is ejected through the nozzles 13 
and 22, air from ports 21 being conducted 
along pipe 18 and ejected through nozzles 22 
by the action of the steam escaping through 

axially 7o 
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the ejector nozzles 13. The mixture thenim 
pinges upon the surfaces to be cleaned. 
Referringto Figure 3, cleaning fluid such 

as steam is supplied through the pipe 23 
- to the pipe, 24 having the injectornozzles 80 
25. Extending within and spaced from the 
steam pipe 24 is an air supply pipe 26 hav 
ingan inlet 27 outside the boiler setting. 
The air pipe 26 is provided with a plurality 
of nozzles 28 axially aligned within the steam 
nozzles. 25 and terminating adiacent the out 

85 

let of the steam nozzles whereby, air will be 
entrained with the steam. A chain sheave 29 is preferably provided to permitrotation 
of the air and steam pipes during the blow 
ing operation. : , - 

Referring to the modification disclosed in 
Figure 4, the cleaning fluid supply, pipe 14 
extends within the boiler setting 10. The 
nozzle 15 and the inlet ports 17 aretherefore 
so located that the furnace gases will bei 
ejected through the ports 17 and mixed with 
the cleaning fluid ejected from nozzle 15. 
The construction and operati6 otherwise corresponds with Figure 1 

90 
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Figure 6 likewise is provided with the 
cleaning fluid supply pipe 14 which extends 
within the boiler setting 10 Whereby fur 
nace gases are entrained in the System 
through ports 21 and discharged through 
nozzles 22 in a manner corresponding to the 
construction and operation described above 
in connection with the disclosure in Figure 2. 

Referring to Figure 8, A represents a 
valved blower head, steam or other cleaning 
fluid being supplied through pipe 30, past 
a valve (not shown), through the goose-neck 
31, and into pipe 32 where the steam escapes 
through the injector nozzle 33 where it en 
trains air through ports 34, the air passing 
from outside the boiler setting 10 through 
ports 34 where it enters the blower pipe 35. 
The mixture ofair and steam is then conduct 

20 
ed along the blower pipe 35 to the nozzles 36 
where the mixture is ejected to clean the boil 
ertubes 37 and other parts of the boiler. 

25 

30 

85 

The blower head. A comprises a chain 
sheave 38 for rotating pinion 39 meshing 
with gear 40. The gear 40 carries a cam 
41 which engages valve stem 42 to unseat 
the valve (not shown) when the blower pipe 
is being operated. The blower pipe 35 is 
connected to rotate with the gear 40. 
In operation chain sheave 38 is rotated to 

unseat the blower valve and rotate the blow 
er pipe 35. Unseating the blower valve per 
mits steam to pass from pipe 30 to head 31 
and thence to injector nozzle 33. As the 
steam leaves the nozzle 33 air from outside 
the boiler setting 10 will be entrained and 
forced along blower pipe 35 Where the mix 
ture of air and steam will pass out of the 

i nozzles 36 and impinge upon the parts of 
40 

45 
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the boiler to be cleaned. 
In the modification shown in Figure 9, 

the blower head Ais constructed and operat 
ed similarly to that disclosed in Figure 8. 
In Figure 9 the steam pipe 32 extends 
through the boiler setting and terminates 
in an injector nozzle around which furnace 
gases are entrained as described in connec 
tion with the blower shown in Figure 4. 

etc., couldbe used. 
What we claim as our invention is:- 
1. In a boiler cleaner, a cleaning fluid sup 

ply pipe, a blower pipe, means for entrain 
ing a second fluid with the cleaning fluid 
and conveying the mixture to the blower 
pipe, said means including an extension on 
said blower pipe having a portion surround 
ing said supply pipe but spaced therefrom to 
provide a passage for the said second fluid 
around said supply pipe, and means for ro 
tating said blower pipe and starting the flow 
of the cleaning fluid in timed relation. 

2. In a boiler cleaner, a cleaning fluid sup 
ply pipe terminating outside the boiler set 
ting in an injectornozzle, a blower pipe con 

i blower pipe. 

nected to said supply pipe and having an end 
surrounding the injector nozzle and spaced 
therefrom to provide air ports, said blower 
pipe having a plurality of cleaner nozzles 
and means for rotating said blower pipe and 
starting the flow of cleaning fluid in timed 
relation to entrain air with the cleaning fluid. 

3. In a boiler cleaner, a cleaning fluid sup 
ply pipe having an injector nozzle positioned 

i outside the boiler setting, the discharge of 
cleaning fluid from said nozzle acting to en 
train air therewith, and means for conduct 
ing the mixture to a boiler cleaner nozzle, said 
means including a blower pipe having a 
flared end open to the outside of the boiler 
setting and adiacent said injector nozzle. 

4. In a boiler cleaner, a cleaning fluid sup 
ply pipe having an injector nozzle positioned 
outside of the boiler setting, saidinjectornoz 
zle being of Venturi form, the discharge of 
cleaning fluid from said nozzle acting to en 
train air therewith, and means including a 
blower pipeterminating in an open end out 
side the boiler setting adjacent Said injector 
nozzle for conducting the mixture to a boiler 
cleaner nozzle. - : 

5. In a boiler cleaner, a cleaning fluid sup 
ply pipe having an injector nozzle, said noz 
zle being of Venturi formand provided with 
a throat of relatively Small diameter, a noz 
zle pipe extending adiacent the parts of the 
boiler to be cleaned, a pipe provided with an 
enlarged open end connected to said nozzle 
pipe and extending adjacent the injectornoz 
zle, saidinjector nozzle being so positioned as 
to discharge into said enlarged end of Said 
second named pipe, the discharge of clean 
ing fluid from said injector nozzle acting to 
entraina second fluidtherewith, and means 
for conducting the mixture to a boiler clean 
er nozzle. 

6. A boiler cleaner including in combina 
tion, a blower pipe terminating in an en 
larged end, a cleaning fluid supply pipe hav 
ingan injectornozzle positioned to discharge 
cleaning fluid into the enlarged end of the 

i said blower pipe, means for rotating the Sup 
While it is preferred touse steam as a 

cleaning medium, other fluids Such as air, 
ply pipe, and means for transmitting the ro 
tation of the said supply pipe to the said 

7. A boiler cleaner including in combina 
tion, a blower pipe terminating in an en 
larged end, a cleaning fluid supply pipe hav 
ingan injector nozzle positioned to discharge 
cleaning fluid into the enlarged end of the 
said blower pipe, means for rotating the said 
supply pipe, means for controlling the flow 
of cleaning fluid to the supply, pipe in de 
pendence upon the rotation of the same, and 
means for transmitting the rotary move 
ment of the supply pipe to the blower pipe 
whereby the discharge of cleaning fluid from 
the blower pipe Will be intimed relation to 
the rotation of the same. - A 

8. The combination with a boiler wall, a 

80 
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rotatable blower element projecting through 
said Wall, a supply pipe for discharging 
cleaning fluid into said blower element at a 
point exteriorly of said Wall, means for rotat 
ing said blower element and supplypipe and 
means for controlling the Supply of cleaning 
fluid to said blower element in dependence 
upon the rotation thereof, of means for en 
training air with said cleaning fluid at the 
point of discharge of Said supply pipe into 
said blower element for supplying a mixture 
of air and cleaning fluid to said blower ele 
ment. 

9. In a boiler cleaner, the combination with 
a boiler wall and a blower head mounted ex 
teriorly of said Wall and spaced from the 
same, of a pipe journaled in saidhead, a noZ 
zle carried by Said pipe, a blower element pro jecting through said boiler wall and having 
itsinlet end arrangedinaxial alignment with 
Said nozzie, ribs connecting theinlet, end of 
said blower element to said nozzle providing 
passages for a second fluid into said blower 
element around said nozzle, and means for controlling the flow of cleaning fluidthrough 
said head to said pipe. 

10. In a boiler cleaner, a rotatable blower 
pipe terminating in an enlarged end, a ro 
tatable cleaning fluid supply pipe havinga 
nozzle positioned to discharge cleaning fluid 
into the enlarged end of the blower pipe, 
means for rotating the said supply pipe, a 
valve controlling the flow of cleaning fluid 
through the said supply pipe, means for actu 
ating said valve in dependence upon the ro 
tation of said supplypipe, and ribs rigidly 
connecting the said nozzle to the enlarged end 
of the blower pipe whereby the blower pipe 
rotates with the said supply pipe, said ribs 
providing passages for a second fluid around 
said nozzle and communicating with said 
blower pipe Whereby the said second fluidis 
entrained with the first-mentioned cleaning 
fluidin its passage from the said supply pipe 
to the blower pipe. . . . . . . 

11. In a boiler cleaner, a blower head, a 
cleaning fluid supply pipe journaled in said 
head, a nozzle formed on the outletend of 
said supply pipe, a valve for controlling the 
flow of cleaning fluid through said supply 
pipe, means for rotating said supply pipe, 
means for actuating said valve upon rota 
tion of said supply pipe, a blower pipe having 
an enlarged end surrounding the nozzle on 
said supply pipe in spaced relation to the 
same for receiving cleaning fluid therefrom, 
and ribs rigidly connecting the enlarged end 
of the blower pipe to the said nozzle. 

12. In a boiler cleaner, a rotatable blower 
pipe terminating outside of the boiler set 
ting in an enlarged end, a cleaning fluid sup 
ply pipe terminating in an injector nozzle ar 
ranged within the enlarged end of the blower 
pipe, ribs connecting the enlarged end of the 
blower pipe to the said injector nozzle, said 

ing fluid. , 
15. In a boiler cleaner, a cleaningfluid sup 

3 
ribs being arranged to support the injector 
nozzlewithin the enlarged end of the blower 
pipe while permitting the passage of air 
around the injector nozzle into the blower 
pipe for entrainment with the cleaning fluid, 
andmeans for rotating said supplypipe and 
said blower pipe as a unit. I 

13. In a boiler cleaner, the combination 
with a boiler wall anda blower head arranged 
exteriorly of said Wall, of a cleaning fluid 
supply pipe journaled in said head, said 
cleaning fluid supplypipe terminating in an 
injector nozzle, a blower pipe projecting 
through the boiler wall and having an en 
larged end arranged exteriorly of said Wall 

70 

for receiving said injector nozzle, means for 
rotating said supply pipe, means for con 
trolling the flow of cleaning fluid through 
Said supply pipe in dependence upon the ro 
tation thereof, and ribs connecting the en 
larged end of the blower pipe to said injec 
tornozzle whereby said blower pipe rotates 
with the Said supply pipe, Said ribs beingar 
ranged to support the injector nozzle Within 
the enlarged end of the blower pipe while 
permitting the passage of air around thein 
trainment with the cleaningfluid. 

14. In a boiler cleaner, the combination 
with a boiler Wall and a blower head ar 
ranged exteriorly of said Wall, of a cleaning 
fluid supply pipe journaled in saidhead, said cleaningfluid supplypipeterminatingini 
aninjector nozzle of Venturi form, a blower 
pipe projecting through the boiler wall and having an enlarged end arranged exteriorly 
of the boiler wall for receiving said injector 
nozzle, a gear fixed to said supply pipe for 
rotating the same, a valve for controlling the 
flow of cleaning fluidthrough said supply 
pipe, a cam fixed to said gear for actuating 
said valve upon rotation of said supply pipe, 
and ribs connecting the enlarged end of said 
blower pipe to said injector nozzle whereby 
said blower pipe rotates with said supply 
pipe, said ribs being arranged to support the 
injector nozzle within the enlarged end of 
the blower pipe While permitting the pas 
sage of air around the injector nozzle into the 
blower pipe for entrainment with the clean 

ply pipe, a blower pipe provided with a dis 
charge nozzle, means for entraining a sec 
ond fluid with the cleaning fluid adiacent the 
discharge nozzle for discharge with the clean 

90 

jector nozzle into the blower pipe for en 

100 

0 
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ing fluid adiacent the portion of the boiler . 
to be cleaned, means for rotating the blower 
pipe, and means for controlling the flow of 
cleaning fluid to the blower pipe intimed re 
lation to the rotation thereof. 

16. In a boiler cleaner, a cleaning fluid 
Supplypipe, a blower pipe arranged to re 
ceive cleaning fluid from said supply pipe 

30 and provided with a plurality of discharge 
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nozzles, means for conductinga second clean 
ing fluid to adiacent said nozzles, means for entraining the second fluid with che cleaning 
fluidat each of said nozzles for discharge 
with the cleaning fluid adiacent the portions 
of the boiler to be cleaned, means for rotat 

O 

ing the blower pipe, and means for control 
ling the flow of cleaning fluid to the blower 
pipe in timed relation to the rotation thereof. 

17. In a boiler cleaner, a blower element 
having a plurality of nozzles spaced through 
out its length for discharging cleaning fluid 
adjacent portions of a boiler to be cleaned, 
and meansfor conductingto adiacent each of 
said nozzles a second cleaning fluid, the ar 

i rangement being such that the second clean 

2 5 
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ingfluidis entrained with the first mentioned 
cleaning fluid at each of said nozzles upon 
discharge of the first mentioned cleaning 
fluid through the said nozzles. 
In testimony whereof We affix, our signa 

tures. 
NORMAN L. SNOVV. 
CLARENCE E. HIRSHEFELD. 
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