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UNITED STATES PATENT OFFICE 
2,249,741 

SOLER CLEANER, 

Frank Bowers, Detroit, and Harry E. Bresford, 
assignors to Diamond 

Power Specialty Corporation, Detroit, Michi, a 
Birmingham, Mich., 

corporation of Michigan 
Application July 19, 1937, Serial No. 154,522 

(CI. 122-392) 5 Claims. 

This invention relates generally to boiler 
Cleaner's and refers more particularly to a boiler 
cleaner of the type having provision for discharg 
ing cleaning fluid adjacent portions of a boiler 
to dislodge deposits from the same. 
More in detail, this invention contemplates 

improving boiler cleaners of the type wherein the 
blower element is movable from a retracted posi 
tion exteriorly of the boiler into and out of the 
latter during the blowing operation in order to 
prevent the excessive heat generated in the com 
bustion chamber of the boiler from burning or 
otherwise detrimentally affecting the boiler 
cleaner. 
One of the objects of this invention resides 

in the provision of a boiler cleaner of the charac 
ter set forth having means effective upon initial 
movement of the blower into the boiler to admit 
a cleaning fluid to the blower from a source of 
Supply and effective upon return movement of 
the blower to discontinue the supply of cleaning 
fluid just prior to the blower assuming its inop 
erative position exteriorly of the boiler. 
Another feature of this invention consists in 

the provision of means effective upon a failure 
in the pressure of the cleaning fluid flowing 
through the blower as the latter is moved into the 
boiler to automatically reverse the direction of 
travel of the blower and to return the latter to 
its inoperative position exteriorly of the boiler. ; 

Still another object of the present invention 
resides in the provision of a boiler cleaner of the 
telescoping tube type embodying means within 
the blower nozzle supporting tubing for conduct 
ing cleaning fluid under pressure from the source 
of supply to the nozzle in Such a manner that the 
packing joints associated with the Outer Support 
ing tubing will not be subjected to the maximum 
pressure of the cleaning fluid. 
A further feature of this invention is to pro 

vide a boiler cleaner of the character set forth 
in the preceding paragraph wherein a limited 
amount of the cleaning fluid foWing directly to 
the spray nozzle from the Source of Supply is 
permitted to escape into the outer supporting 
tubing and wherein this fluid is circulated at a 
lower pressure through the outer tubing to effec 
tively cool the latter as the blower is projected 
into the boiler. - 
An additional object of the present inventio 

resides in the provision of a boiler cleaner em 
bodying means for insuring effectively cooling the 
blower throughout its travel in the boiler by di 
recting a spray of cleaning fluid against the outer 
surface of the spray nozzle Supporting tube dur 

5 

10 

20 

25 

40 

45 

50 

55 

ing the interval the latter is subjected to the heat 
of the combustion chamber in the boiler. 
A still further advantageous feature of the 

present invention consists in the provision of 
means for by-passing cleaning fluid into the 
blower prior to projecting the blower into the 
boiler so that normal circulation of the cleaning 
fluid through the blower tubing Will be in effect 
at the time the blower is initially projected into 
the boiler. A still further object of the present invention 
consists in the provision of means for draining 
the boiler wall box through which the blower 
extends from cleaning fluid escaping from the 
blower. In addition to the foregoing, this invention 
contemplates a novel driving arrangement for 
projecting the telescoping tubes into the boiler 
and this construction, as well as the foregoing 
features and other objects, will be made more 
apparent as this description proceeds, especially 
When considered in connection with the accom 
panying drawings, wherein: 

Figure 1 is a semi-diagrammatic side eleva 
tional view of one type of a boiler having a boiler 
cleaner constructed in accordance With the pres 
ent invention; 

Figure 2 is a semi-diagrammatic view of a 
boiler cleaner installation; 

Figure 3 is a longitudinal Sectional view 
through the boiler cleaner assembly; 

Figures 4, 5, and 6 are, respectively, cross sec 
tional views taken substantially on the planes 
indicated by the lines 4-4, 5-5, and 6-6 of 
Figure 3; 

Figure 7 is a cross sectional view taken sub 
Stantially on the plane indicated by the line 
-i of Figure 3; 
Figure 8 is a side elevational view of a portion. 

of the control mechanism of the boiler cleaner; 
Figure 9 is a plan view of the construction 

shown in Figure 8; 
Figure 10 is a sectional view taken substan 

tially on the plane indicated by the line 0-0 
of Figure 9; 

Figure 11 is an end elevational view of the 
control mechanism shown in Figure 8; 

Figure 12 is a sectional view through the con 
trol mechanism illustrated in Figure 8 showing 
the parts in a different position of adjustment; 

Figure 12A is a fragmentary sectional view of 
the magnetically controlled valve; and 

Figure i3 is a longitudinal sectional view 
through a slightly modified form of boiler cleaner 
construction. 
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47 or spray nozzle. 46 is advanced into the boiler 
at a rate twice as fast as the rate of advancement 
of the tube 50. In other words, the spray nozzle 
46 advances a distance equal to the sum of the 
threads on the tubes 56 and 62 for each revolu 
tion of the tube 50. In the event that the threads 
on the two tubes have a lead of one inch, the 
nozzle 46 will advance two inches for each revolu 
tion of the driving tube 50. 
The tube 50 is driven from a prime mover 65 

through suitable reduction gearing located in the 
housing 4 . In detail, it will be noted from Fig 
ure 3 that a driving sleeve 66 is rotatably sup 
ported in the housing 39 by a pair of axially 
spaced ball bearings 67 supported in the housing 
4f and the inner end 68 of the bore through the 
driving sleeve is octagonal in cross section to slid 
ably receive the correspondingly shaped tube 50 
in the manner clearly shown in Figure 5 of the 
drawings. The driving sleeve is rotated by means 
of a gear 69 secured thereto between the ball 
bearings 67 and adapted to mesh with a pinion 
70 fixed to a stub shaft 7 ?. The stub shaft Ti is 
journalled in bearings 72 supported in the hous 
ing 4 and is coupled to the drive shaft 13 of the 
prime mover through the medium of the cou 
pling 14. - 
In the present instance, the prime mover 65 is 

in the form of an electric motor of the reversible 
type for driving the tube 50 in opposite directions 
to permit successively extending and collapsing 
the blower. Referring again to Figure 3 of the 
drawings, attention is called to the fact that the 
stresses effected by the overhanging portion of 
the blower as it is projected into the boiler are 
taken by a tube 75 surrounding the tube 50 and 
engageable with the outer end portion of the 
same. The inner end of the tube 75 is fixed to 
the driving sleeve. 66 for rotation therewith as a 
unit, and the outer end of this tube is journalled 
in the header 44. 
As the blower approaches the limit of its ex 

tended position in the boiler, the prime mover 65 
is automatically reversed and the several tele 
Scopic tubes of the blower are retracted to the 
collapsed position of the blower shown in Figure 
3. When the blower reaches the position illus 
trated in. Figure 3, the operation of the prime 
mover is discontinued and the parts remain in 
their inoperative positions until the circuit to the 
prime mover is again closed. The specific mech 
anism selected herein for the purpose of auto 
matically controlling the operation of the prime 
mover to effect the above functions will be more 
fully hereinafter set forth. 
The mechanism referred to above is shown in 

Figures 8 to 12, inclusive, and comprises a con 
trol unit 88 Supported on the housing 39 of the 
blower between the prime mover 65 and the re 
duction gear housing 4. The control mechanism 
80 includes a limit switch 8 having two pairs of 
axially Spaced contacts 82 and 83, respectively, 
electrically connected in the electric motor cir 
cuit in the manner shown in Figure 2 and having 
a contact bar 84 secured to an axially movable 
shaft 85 between the two pairs of contacts. The 
particular manner in which the limit switch is 
connected in the motor circuit shown in Figure 2 
Will be more fully hereinafter referred to but, 
for the present, it will suffice to point out that 
when the contact bar 84 bridges the pair of co 
operating contacts 83 and the circuit to the elec 
tric motor is closed by the push button switch 86, 
the drive shaft to the motor will rotate in a for 
ward direction to cause the blower to advance 
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into the boiler in the manner pointed out above. 
On the other hand, when the contact bar 84 
bridges the cooperating contacts 82, the polarity 
of the motor 65 is changed so that the latter 
revolves in a reverse direction and retracts the 
blower to the collapsed position thereof shown 
in Figure 3. 
When the blower is in its retracted position, the 

contact bar 84 bridges the cooperating forward 
contacts 83 so that as soon as the operator presses 
the push button 86, the blower projects into the 
boiler. The contact bar 84 is moved in timed 
relation to the advancement of the blower to dis 
connect the cooperating contacts 83 and bridge 
the reverse contacts 82 when the blower assumes 
its extended position in the boiler. In order to 
move the contact bar 84 in timed relation to the 
advancement of the blower, a gear 81 of substan 
tial length is Secured to the drive shaft 3 of the 
prime mover and this gear is shown in Figure 8 
as meshing with a pair of pinions 88 and 89 which, 
in turn, are supported by a shaft 90. The pinion 
88 is secured to the shaft 90 for rotating the latter 
and the pinion 89 is threadedly mounted on the 
shaft 90 in axial Spaced relation to the pinion 88. 
In the present instance, a collar 9 having an an 
nular groove 92 is secured to the pinion 89 and 
the latter has one less tooth than the gear 87 and 
the pinion 88. As a consequence, rotation of the 
drive shaft in the direction of the arrow 92 causes 
the pinion 89 and collar 9? to move axially of 
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the shaft 90 in the direction of the pinion 88. 
Movement of the collar 9 in an axial direction 

toward the pinion 88 effects a corresponding slid 
ing movement of a rod 93 through the medium of 
a shifter link 94 having one end secured to the 
rod and having the other end extending into the 
groove 92 of the collar. The rod 93 is slidably 
Supported in the casing of the control mechanism 
and is shown in Figure 9 as having a lost no 
tion connection with a shifter rod 95 supported 
for sliding movement in a direction parallel to 
the direction of sliding movement of the rod 93. 
The lost motion connection referred to comprises 
a link 96 having one end secured to the rod 93 for 
axial adjustment and having the free end slid 
ably receiving the rod 95 between the axially 
Spaced abutments 91 and 98 on the rod. 95. The 
abutment 97 is fixed to the rod 95, while the 
abutment 98 is adjustable to provide for varying 
the movement of the rod 95 by the rod 93. In 
any event, the location of the adjustable abut 
ment 98 is so determined that when the movable 
contact bar 84 of the limit switch bridges the for 
ward contacts 83 or, in other words, when the 
blower is in its retracted position, the free end 
of the link 96 engages the abutment 98. 

It follows from the above that as the blower 
is advanced into the boiler, the link 96 is ad 
vanced by the rod 93 relative to the rod 95 and 
the location of the abutment 97 on the latter rod 
is so determined that just prior to movement of 
the blower to its extreme projected position, the 
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link 96 engages the abutment 97 and moves the 
rod a distance depending upon the axial distance 
between the two pairs of cooperating contacts 82 
and 83. Referring again to Figure 9, it will be 
noted that the rod 95 is operatively connected to 
the shaft 85 of the limit switch so that move 
ment of the rod 95 by the link 98 the distance 
previously referred to causes the SWitch contact 
bar 84 to disconnect the for Ward contacts 83 and 
bridge the reverse contacts 82. 
The operative connection between the limit 

switch shaft 85 and the rod 95 comprises a pair of 
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links 99 and 100 secured to the shaft 95 at oppo 
site ends of the limit switch. The free ends 
of the links 99 are apertured to slidably receive 
the extremities of the SWitch Shaft 85 and ad 
justable abutments f are secured to the Switch 
shaft 85 axially beyond the free ends of the links 
99 and 99. As a consequence, when the link 96 
engages the abutment 9 to move the rod 95 in a 
direction toward the reverse contacts 82, the free 
end of the link 90 engages the adjacent abut 
ment G. On the switch shaft 85 and slides the 
latter shaft the distance required to bridge the 
reverse contacts 82 by the contact bar 84. This 
causes a change in the polarity of the electric 
motor 65 and effects rotation of the drive shaft i 
73 in the reverse direction to retract the blower 
from the boiler. 
Ina Smuch as the drive shaft 3 is rotating in a 

reverse direction, it follows that the pinion 89 
is moved by the gear 8 away from the pinion 88 : 
or in a direction toward its initial starting posi 
tion shown in Figure 8. Movement of the pinion 
89 in the above direction effects movement of the 
bar 93 in a corresponding direction relative to the 
shaft 95 until the free end of the link 96 again 25 
engages the abutment 98 whereupon the shaft 95 
is moved in the same direction. Movement of the 
shaft 95 by engagement of the link 96 with the 
abutment 98 causes the link 99 to cooperate with 
the adjacent abutment on the Switch shaft 85 
to return the contact bar 84 to its initial posi 
tion wherein it bridges the forward contacts 83. 
Incidentally, it may be pointed out that move 
ment of the contact member 84 from a position 
Wherein this contact member bridges the reverse 
contacts 82 to a position wherein the same 
bridges the forward contacts 33 opens the circuit 
to the motor 65 and requires manipulation of the 
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push button 86 to effect another operating cycle. , 
In the event it is desired to indicate to the 

Operator the position of the blower relative to 
the boiler throughout the entire cycle of opera 
tion, suitable indicating means may be installed 
upon the control unit shown in Figures 8 and 
9. As will be observed from these figures, an in- 4: 
dicator plate G2 is secured to the outer side of 
the casing for the control mechanism and a 
needle 33 is operatively connected to the 
drive shaft for swinging movement over the in dicating plate. 
needle E3 is secured to the outer end of a shaft 
04 journalled in the casing and having a crank 
arm 5 fixed to the inner end thereof. The free 
end of the crank arm has a follower 06 secured 
thereto and this follower engages in the groove 92 5: 
of the collar 9 on the pinion 89 for actuation by 
the latter. Inasmuch as the pinion 89 recipro 
cates in timed relation to the blower, it follows 
that the needle O3 will indicate the location of 
the blower at any point in its operating cycle. 
In a manner to be more fully hereinafter set 

forth, a cleaning fluid under pressure is dis 
charged into the outer end of the tube 62 
through the header 44 in timed relation to move 
ment of the blower into the boiler and, in the 
present instance, this cleaning fluid is caused to 
flow directly from the header to the nozzle with 
'out subjecting the several packing joints between 
the cooperating telescopic tubes to the maximum 
pressure of the cleaning fluid. This is accom 
plished herein by providing two telescopically en 
gaging tubes O7 and ( 08 within the blower. Up 
on reference to Figure 3, it will be noted that the 
smaller tube 07 is secured at its inner end to the 
nozzle 46 and the outer tube. 8 is slidably sup 

In the present instance, the 
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ported at its inner end on the tube ?o through 
the medium of a packing joint C9. The outer 
tube fo8 also supports the free end of the tube 56 
through the packing gland and, in adddition, 
has a sliding fit within the inner end of the tube 
62. The arrangement is such that both tubes 
communicate directly with the source of cleaning 
fiuid under pressure admitted to the outer end of 
the tube 62 through the header 44 and the tube 
f07 moves as a unit with the spray nozzle 46. 
The relative length of the two tubes is such as to 
provide a continuous conduit for the flow of 
cleaning fluid from the header 44 to the nozzle in 
the extreme extended position of the blower. It 
follows from the above that the cleaning fluid 
flows directly from the tube 62 to the spray nozzle 
46 without Subjecting the packing glands to the 
relatively high pressure thereof and, as a con 
sequence, more effective spraying of the boiler 
tubes with the cleaning fluid is accomplished. 

It is desired, however, to effect a circulation 
of cleaning fluid under a relatively lower pressure 
through the telescopic tubing of the blower in 
Order to maintain the outer tubes relatively cool 
When projected into the boiler. This is accom 
piished in the present instance by forming outlet 
openings f in the inner end of the pressure 
tube 6f permitting cleaning fluid to escape into 
the interior of the tube 47. The cleaning fluid 
thus discharged into the tube 47 flows in a 
direction toward the outer ends of the tubes 
between the tubes 47 and 56. As shown in Figure 
3, Suitable openings 2 are formed through the 
tube 47 adjacent the enlargement 55 on the outer 
end thereof and the fluid passes through these 
Openings into the tube 50, whereupon the fluid 
returns to the inner end of the blower and is 
discharged out of the blower against the pro 
jecting tube 47 through a relatively small passage 

3 formed in the packing joint 48 in such a 
manner as to by-pass the packing ring 49. Thus, 
a circulation of the cleaning fluid is provided 
in the blower tubes and a jet of cleaning fluid 
under the circulating pressure is constantly dis 
charged against the projecting tube during the 
blowing operation. 

It will, of course, be understood that there 
Will be a leakage of cleaning fluid through the 
ports 4 and 5 formed in the outer ends of 
the tubes 50 and 75 respectively. Any fluid leak 
ing through these ports is permitted to escape 
through the drain conduit S communicating 
With the interior of the casing 39. Also, any 
fluid escaping by the packing joint f 7 between 
the driving sleeve 66 and the tube 50 is permitted 
to drain through the conduit f8 which also 
communicates with the interior of the casing 39. 
Any fluid leaking from the blower into the Wall 
bOX 48 is permitted to drain out of the wall box 
through a conduit f 9 communicating with the 
lower Side of the Wall box in the manner clearly 
shown in Figure 3. 
Upon reference to Figure 2, it will be noted that 

the conduits f6, f {8, and 9 communicate with 
a common drain 20 through the medium of a 
conduit 2. The outer end of the conduit 2 
and the blower end of the conduit. 6 commu 
nicate With a cleaning fluid supply conduit 22 
through the medium of a three-way valve 23. 
The supply conduit 22, in turn, communicates 
With a Source of cleaning fluid under pressure 
24 through the medium of a stop valve 25 
and a main shut-off valve 26. The arrange 
ment is such as to permit the blower to be 
initially filled with cleaning fluid prior to project 
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ing the blower into the boiler, and this is ac 
complished by opening both of the valves 26 and 
25 and by manipulating the three-way valve 23 

to establish communication between the conduit 
6 and the supply line 22, and to close con 

munication between the conduit 6 and drain 
conduit 2. When the Valves are in the abOWe 
named position of adjustment, cleaning fluid 
flows through the conduit 6 into the casing 
39 and fills the blower tubes to the level of the 
outlet conduit 27. As shown in Figure 7, the 
outlet conduit 2 extends laterally OutWardly 
from one side of the blower casing 39 and dis 
charges into the funnel 28 which, in turn, con 
municates with the drain conduit 2. Referring 
again to Figure 2, it will be noted that the funnel 
also collects any leakage of cleaning fluid in the 
housing 4 and this is accomplished by estab 
lishing communication between the bottom of 
the housing 4 and the funnel through the 
medium of a conduit 29. 

... It has previously been stated that the clean 
ing fluid is automatically turned on in timed 
relation to movement of the blower into the 
boiler and is automatically shut off in timed 
relation to movement of the blower to its re 
tracted position. In actual practice, it is desired 
to delay the passage of cleaning fluid through 
the blower until the latter assumes a sufficient 
distance beyond the inner surface of the side 
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wall 30 of the boiler to prevent spraying this 
wall with the cleaning fluid and for the same 
reason the flow of cleaning fluid is discontinued 
as the blower approaches the wall 30 on its return 
movement. As shown in Figure 2, the source 
of supply 24 communicates with the header 44 
at the outer end of the blower through the 
medium of a conduit 30 and a valve f3 is 
located in this conduit normally closing Com 
munication therethrough. The valve is shown 
in Figure 12 as comprising an apertured valve 
seat 32 arranged to require the cleaning fluid 
from the source to flow through the aperture 
32 in order to reach the header 44. The 
opening 32 is normally closed by a valve member 
133 having a valve stem 34 slidably supported 
at its upper end in the valve casing 35. The 
lower end of the valve stem is slidably supported 
in the casing by means of a piston 36 secured 
to the stem 34 and mounted for reciprocation 
in a cylinder 37 surrounding the valve stem. 
The valve member 33 is maintained in its closed 
position with respect to the opening 32 by means 
of a coil spring 38 surrounding the stem 34 
with one end engaging the piston and with the 
other end engaging a fixed abutment Secured to 
the valve casing. It will be observed from Figure 
12 that the design of the valve f3 f is such that 
the bottom side of the piston 36 is subjected to 
the pressure of the cleaning fluid from the Source 
and in the present instance, the Spring 38 is 
not of sufficient strength to maintain the valve 
member 33 seated against the action of the 
cleaning fluid pressure. However, communication 
is established between the high pressure side of 
the system and the portion of the cylinder 3. 
above the piston and, for accomplishing this con 
munication, a passage 39 is formed through the 
valve stem 34. As a result, the upper side of 
the piston is also subjected to the action of the 
cleaning fluid under pressure and, consequently, 
the valve member 33 is normally maintained 
in its closed position. 
-The valve member 33 is lifted from its seat 
upon initial movement of the blower into the 
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boiler by effecting a drop in pressure of the fluid 
in the cylinder 37 above the piston 36 and this 
is controlled by means of a slide valve 49. As 
shown in Figure 12, the slide valve 4) commu 
nicates with the cylinder 37 above the piston 
f36 through the medium of a conduit (4 and 
also communicates with the drain conduit ?2f 
through the medium of a conduit 2. The gen 
eral arrangement is Such that When the blower 
is advanced into the boiler, communication is 
established between the portion of the cylinder 
137 above the piston 36 in the valve 3 ? and 
the drain opening to effect a sufficient reduction 
in the pressure above the piston ? 35 to cause the 
pressure of the cleaning fluid from the source to 
move the piston 36 against the action of the 
spring 38 and thereby open the valve member 
33 to permit cleaning fluid to flow into the 
blower. In detail, the slide valve 40 for effect 
ing this operation comprises a plunger 44 slid 
ably supported in the casing of the valve 40 
between the conduits 4 and 42. The plunger 
44 is provided with an axially extending re 
cess f45 communicating with the drain con 
duit 42 and having radially extending ports f46 
therethrough adapted to register with corre 
sponding ports 47 in the innermost position of 
the plunger to establish communication between 
the conduits f4 and 42. The plunger is nor 
mally urged to a position wherein communica 
tion is established between the valve cylinder 3. 
and the drain conduit 42 by means of a spring 
| 48 located in the valve casing with one end en 
gaging the outer end of the plunger and With 
the other end abutting the adjacent end of the 
casing. 
Although the spring 48 normally urges the 

valve plunger 44 in a position wherein the valve 
f3 is open, nevertheless, in the retracted posi 
tion of the blower, the valve plunger 44 is held 
against the action of the spring 48 in a posi 
tion wherein the ports f46 and f47 are out of 
registration, and wherein the valve f3 is, ac 
cordingly, closed. Upon reference to Figure 12, 
it will be noted that the valve plunger is held 
in its closed position against the action of the 
spring 48 by means of an adjustable abutment 
150 secured to the outer end of the rod 93 be 
yond the link 96. The location of the abutment 
f5) on the rod 93 is such that when the blower 
is in its retracted position, the abutment en 
gages the forwardly projecting end 5 of the 
valve plunger and positively holds the latter 
in its inoperative position against the action of 
the spring 48 wherein the plunger closes com 
munication between the valve 3 f and the drain 
conduit 2. It follows, therefore, that when 
the blower is in its retracted position shown in 
Figure 3, communication between the source of 
cleaning fluid supply f24 and the blower is closed 
by the valve f3. However, as the blower is pro 
jected into the boiler in the manner previously 
set forth, the rod 93 is moved in an in Ward 
direction, and disengages the abutment 50 from 
the projecting end 5 of the valve plunger per 
mitting the spring 48 to move the valve plunger 
to its operative position wherein communication 
is established between the valve f3 is and the 
drain conduit 2i. As a result of movement of 
the valve to... this position, the pressure in the 
portion of the cylinder f37 above the piston 35 
of the valve 3 f is substantially lowered and the 
pressure of the cleaning fluid from the Source of 
supply raises the valve member 33 from its seat 
to open the aperture 32. This permits the 
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cleaning fluid to flow through the aperture 32 
to the Outer end of the blower through the head 
er 44. By the time the cleaning fluid under 
pressure reaches the spray nozzle 45 at the in 
ner end of the blower, the nozzle is projected a 
sufficient distance into the boiler to prevent the 
cleaning fluid from contacting With the inner 
surface of the side wall 39 of the boiler. 

It will, of course, be understood from the fore 
going that when the blower is retracted by re 
versing the prime mover 65, the abutment 5 
at the Outer end of the slide rod 93 re-engages 
the outer projecting end 5 of the plunger A4 
and moves this plunger to its inoperative posi 
tion against the spring 48. In other Words, as 
the plunger assumes its position of rest shown in 
Figure 3, the cleaning fluid under pressure from 
the supply line is permitted to build up in the 
cylinder 37 in the valve 3 above the piston 
36 and, as soon as this pressure approaches the 
pressure of the cleaning fluid at the Source of 
supply, the spring 38 returns the valve member 
33 to its closed position wherein communica 

tion is discontinued from the source of Supply 
to the blower. 
With the above construction, it Will be Seen 

that the blower forming the subject matter of 
this invention is not only provided with means 
for automatically retracting the blower When 
the latter assumes its extended position in the 
boiler, but is also equipped with means effective 
upon initial movement of the blower into the 
boiler to automatically supply cleaning fluid un 
der pressure to the blower, and effective as the 
blower approaches its retracted position to all 
tomatically discontinue the supply of cleaning 
fluid to the blower. 
Inasmuch as the commercial success of the 

blower depends to a great extent upon main 
taining the several parts thereof at a sufficiently 
low temperature to avoid damage, means is 
provided for automatically retracting the blower 
from the boiler in the event that there is a fail 
ure in the pressure of the cleaning fluid. The 
above is accomplished by automatically actuating 
the limit switch 8 to bridge the reverse contacts 
82 With the contact member 84 in dependence 
upon a drop in pressure of the cleaning fluid paSS 
ing through the blower. Upon reference to Fig 
ure 10, it will be noted that the bridging contact 
member 84 is normally yieldably urged toward 
the cooperating reverse contacts 82 by means of 
a coil spring 53 surrounding a rod 54 mounted 
for sliding movement parallel to the movement 
of the rod 95 and having a sliding connection 
at One end With the link 9s. As shown in Figure 
10, one end of the spring 53 engages a fixed 
abutment 55 surrounding the rod 54 and the 
other end of the Spring is adapted to engage a 
link 56 extending between the rods 94 and 54. 
One end of the link fis is Secured to the rod 
95 and the other end of the link slidably receives 
the rods 54. The construction is such that the 
spring 53 acts through the link 56 tending 
to move the rod 95 in an inward direction to ef 
fect a corresponding movement of the contact 
member 84 into engagement with the reverse 
contacts 82. However, in the retracted position 
of the blower, the Spring 53 is prevented from 
moving the switch due to the fact that the rod 
95 is held from inward movement by engagement 
of the abutment 98 On this rod With the link 96 
on the rod 93. The rod 93 cannot move axially 
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relative to its driving connection with the blower 
and, accordingly, the spring 53 is prevented 7. 

rod 54. 

rod S3. 
cleaning fluid to the blower is interrupted, the 
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-from disturbing the position of the contact mem 
ber 84 with reference to the forward cooperating 
contactS 83. 

it will, of course, be understood that. Some 
..means must be provided for normally maintain 
ing the spring 53 inoperative to actuate the 
limit switch 8 during normal operation and to 
permit the link 96 to move axially relative to the 
rod 95. This is accomplished in the present in 
Stance by providing a piston f6) supported in a 
cylinder 6 and having an Outwardly extending 
plunger 62 located in axial alignment with the 

The portion of the cylinder at the in 
ner side of the piston 69 communicates with 
the Source of cleaning fluid under pressure beyond 
the valve 3 by means of the conduit 63 so 
that as soon as the valve 40 is actuated by the 
abutment 50 on the rod 93 to open the valve 
3, the piston 60 moves outwardly in the cyl 
inder 6f a Suficient distance to engage the Outer 
end of the plunger 62 with the adjacent inner 
-end of the rod 35. In effect, therefore, the pis 
ton 60 forms an abutment for the spring 53 to 
provide normal operation of the limit switch by 
the rod 95 through its connection with the shift 

However, if for any reason the flow of 

pressure at the inner end of the piston 60 is 
immediately reduced and the spring 53 snaps 
the limit switch to a position wherein the re 
Verse contacts are bridged by the member 84. 
AShereinbefore stated, this effects a reverse ro 
tation of the drive shaft 73 and causes the blower 
to retract from the boiler. 
From the circuit diagram shown in Figure 2 

of the drawings, it will be noted that the circuit 
to the prime mover may be manually opened at 
any time by Operating the push button switch 
65 which is normally closed. Also, the forward 
rotation of the drive shaft 13 by the prime mover 
65 may be reversed at any time during the pro 
jecting movement of the blower by closing the 
push button Switch - 65. In addition, it will be 
noted from the circuit diagram shown in Figure 
2 that there are two sets of magnetically operated 
Switches designated by the reference characters 
f5 and 68. Assuming that the line switch 69 
is closed and that the forward contacts 83 are 
bridged by the contact member 84, it will be 
noted that the circuit to the prime mover may 
be closed by merely pressing the push button 
switch 86 to close the same. Closing of the switch 
85 energizes the coil 78 of the electromagnet 
i? and the armature of this magnet moves the 
Several Switches in the set 67 to their closed po 
Sitions in a manner not shown herein. When the 
SWitches in the set 67 are closed, the prime 
mover 65 is connected to the source of power and 
rotates the drive shaft T3 in a direction to pro 
ject the blower into the boiler. It may be pointed 
out at this time that the switch 72 of the set 
'87 is shunted across the push button switch 86 
So that when the latter is released by the op 
erator, the circuit to the prime mover remains 
closed. Attention is also directed to the fact that 
the Stop Switch. 65 is in series with the switch 
f72 So that when this stop switch is opened, 
the electromagnet f l is de-energized and the 
circuit to the prime mover is broken. 
When the reverse contacts 82 are bridged by 

the Contact member 84, the coil 3 of the elec 
tromagnet 4 is energized causing the armature 
of this electromagnet to open the set of switches 
67 and close the set of switches 68. This has 
the effect of reversing the polarity of the prime 
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mover 65 and causing the latter to drive the 
shaft 73 in a reverse direction to withdraw the 
blower from the boiler. The stop switch 65 is 
also in series with the circuit to the electromagnet 
74 so that when this stop switch is opened, the 

circuit to the prime mover is also opened and 
the power is discontinued. 

It has previously been stated that provision is 
made herein for reversing the prime mover to re 
tract the blower at any time during its projecting 
movement by closing the push button Switch 66. 
In this connection, it will be noted that there is 
provided an electromagnetically controlled valve 
75 controlling communication from the pressure 
end of the cylinder 6 to the drain conduit f2. 
This valve is normally maintained closed by a 
Suitable spring 77 and is opened against the 
action of the spring by the electromagnet 76 
which, together with the push button switch f66, 
is located in the circuit 8. As a Consequence, 
closing of the push button switch 66 completes 
the circuit to the electromagnet and opens the 
valve 77 against the action of the spring to 
relieve the pressure in the cylinder if S at the 
end of the piston 60. As hereinbefore stated, 
this allows the rod 54 to move in an inward di 
rection under the action of the spring 53 and 
thereby actuate the limit switch 8? to engage the 
COOperating reverse contacts, 82 by the bridging 
member 84. Of course, bridging the reverse con 
tacts 82 reverses the polarity of the prime mover 
65 and effects a retracting movement of the 
blower. - - - - - - 

For the purpose of manually retracting the 
blower in the event that the prime mover 65 
should fail, there is preferably provided a sheave 
Wheel 80 secured to the drive shaft 73. A chain 
8 is engaged with the sheave. wheel and this 
chain is accessible from the floor of the blower 
room So that the same may be readily manipu 
lated by the operator. - 

Referring now more in detail to the modified 
form of blower illustrated in Figure 13, it will be 
noted that this blower differs principally from 
the One previously described in that the spray 
nozzle 46' is not rotatable and in that the inner 
threaded tube 62' is rotated by the reduction 
gearing instead of being fixed in the header 44 
at the outer end of the blower. In detail, the 
outer end of the tube 62 is rotatably supported 
on the inner end of a tubular bushing 82 having 
the outer end supported on the header 4t' and 
having a seal f83 surrounding the same to pre 
vent leakage of the cleaning fluid under pres 
sure admitted to the tube 62' through the header. 
The tube 62' is driven by a gear 84 secured to the 
outer end of the tube 62' adjacent the header 
and meshing with a pinion 85 keyed, or other 
wise suitably secured, to the drive shaft 73 of 
the prime mover 65. Also, in this construction, 
the outer end of the tube 5' extends beyond 
the nut 6' and is secured to a bushing 86 hav 
ing a sliding fit with the inner cylindrical surface 
of the blower casing 8. - 

It will be observed from the above that rota 
tion of the tube 62 causes the nut 6' and asso 
ciated tube 75 to move axially inwardly. As in 
the first described form of the invention, the 
tube 75 is octagonal in cross section to fit the 
correspondingly shaped outer end portion 55' of 
the tube 47' and, inasmuch as the portion 55' 
is threaded on the revoluble tube 56, it follows 
that the tube 47 will also be moved outwardly. 
As a matter of fact, this arrangement is the same 
as described in the first form of the invention 
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and causes the spray nozzle 46' to move a dis 
tance equal to the sum of the threaded leads on 
the tubes 56 and 62. With the noted exceptions 
described above, the blower illustrated in Figure 
13 operates in the same manner as the blower 
unit described in connection with Figures 1 to 12, 
inclusive. 
While in describing the present invention, par 

ticular stress has been placed upon numerous de 
tails of construction, nevertheless, it should be 
understood that the advantageous results may be 
secured by substituting various other arrange 
ments and, accordingly, reservation is made to 
make such changes in the construction as may 
come within the purview of the accompanying 
claims. 
What we claim as our invention is: 
1. In a fluid heater cleaner, a blower element 

mounted for movement to projected and retracted 
positions, means for moving said blower element 
to said positions, means for initiating the actua 
tion of said moving means, means for thereafter 
controlling and continuing the operation of Said 
moving means to cause the same to move the 
blower element from its retracted to its pro 
jected position and to then automatically return 
the blower element to its retracted position, a. 
source of cleaning fluid under pressure communi 
cating with the blower element, valve means con 
trolling communication from the Source to said 
blower element, and means effective upon pre 
determined movement of the blower element to 
its projected position to open the valve means 
and effective as the blower element approaches its 
retracted position to close the valve means. 

2. In a fluid heater cleaner, a blower element 
mounted for movement to projected and retract 
ed positions, means for moving said blower ele 
ment to said positions, means for initiating the 
actuation of said moving means, means for there 
after controlling and continuing the operation of 
said moving means to cause the same to move the 
blower element from its retracted to its projected 
position and to then automatically return the 
blower element to its retracted position, a source 
of cleaning fluid under pressure communicating 
With the blower element, and means responsive to 
a Substantial drop in the pressure of the cleaning 
fluid admitted to the blower element as the latter 
is noved toward its projected position to auto 
matically actuate the controlling means to cause 
the blower element to return to its retracted 
position. 

3. In a fluid heater cleaner, a blower element 
mounted for movement to projected and re 
tracted positions, means for moving said blower 
element to said positions, means for initiating 
the actuation of said moving means, means for 
thereafter controlling and continuing the opera 
tion of said moving means to cause the same to 
move the blower element from its retracted to 
its projected position and to then automatically 
return the blower element to its retracted posi 
tion, a source of cleaning fluid under pressure 
communicating with the blower element, and 
means responsive to a substantial drop in pres 
Sure of the cleaning fluid admitted to the blower 
element as the latter is moved toward its pro 
jected position to discontinue further movement 
of said element toward its projected position and 
immediately cause said element to return to its 
retracted position. 

4. In a fluid heater cleaner, a blower element 
mounted for movement to projected and re 
tracted positions, a power device for alternately 
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moving said blower element to said positions, 
control means for said power device, means ac 
tuated in synchronism with the blower element 
for operating the control means to cause the 
latter to effect a reversal of the power device 
after a predetermined projection of the blower 
element, a source of fluid under pressure com 
municating with the blower element, and means 
responsive to a substantial drop in pressure of 
the cleaning fluid at any point in the travel of 
the blower element toward its projected posi 
tion to effect a reversal of the power device and 
thereby cause the blower element to return to its 
retracted position. 

5. In a fluid heater cleaner, a blower element 
mounted for movement to projected and retracted 
positions, power driven means connected to the 
blower element for moving the same to said posi 
tions, control means for the power driven means 
Operating to reverse the actuation of the power 
driven neains after the blower element has been 
projected a predetermined amount, a source of 
cleaning fluid under pressure communicating 
with the blower element, means effective upon a 
substantial drop in pressure of the cleaning fluid 
to automatically operate the control means to 
Cause the power driven means to reverse and re 
tract the blower element, and means under the 
control of the operator for effecting a sufficient 
drop in pressure of the cleaning fluid at any 
point in the travel of the blower element to its 
projected position to reverse the power driven 
means through the control means and retract the 
blower element. 

6. In a fluid heater cleaner, a blower element 
mounted for movement to projected and re 
tracted positions, power driven means for alter 
nately moving the blower element to said posi 
tions, control means for said power driven means, 
Ineans actuated in Synchronism with said blower 
element for operating the control means to cause 
the latter to effect a reversal of the power driven 
means after a predetermined projection of the 
blower element, and means under the control of 
the Operator for actuating the control means to 
reverse the power driven means at any point 
along the path of travel of the blower element 
toward its projected position. - 

7. In a fluid heater cleaner, a blower element 
In OUnited for movement to projected and re 
tracted positions, power driven means for alter 
nately moving the blower element to said posi 
tions, control means for the power driven means, 
means actuated in timed relation with movement, 
of the blower element for operating the con 
trol Ileans to cause the latter to effect a reversal 
of the power driven means after a predetermined 
projection of the blower element, a source of 
cleaning fluid under pressure communicating 
With the blower element, means under the con 
trol of the operator for effecting a substantial 
drop in pressure of the cleaning fluid, and means 
responsive to a drop in pressure of the cleaning 
fluid to Operate the control means to reverse the 
power driven means at any point along its path 
of travel to the projected position thereof. 

8. In a fluid heater cleaner, a blower element 
mounted for movement to projected and re 
tracted positions, power driven means for alter 
nately noving said blower element to said posi 
tions, control means for said power driven means, 
means actuated in synchronism with the blower 
element for Operating said control means to cause 
the latter to effect a reversal of the power driven 
means after a predetermined projection of the 
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blower element, a source of cleaning fluid under 

i pressure communicating with the blower ele 
ment, valve means controlling communication 
from the source to said element, means effective 
upon predetermined movement of the blower ele 
ment toward its projected position to open said 
valve and effective as the blower element assumes 
its retracted position to close said valve, means 
responsive to a substantial drop in pressure of 

10 the cleaning fluid to operate the control means to 
cause the latter to effect a reversal of the power 
driven means at any point in the travel of the 
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blower element to its projected position, and 
means under the control of the operator to effect 
the drop in pressure of the cleaning fluid re 
quired to operate said last named means and 
cause the blower element to be returned to its 
retracted position. 

9. In a fluid heater cleaner, a blower element 
mounted for movement to projected and re 
tracted positions, power driven means for alter 
nately moving said blower element to said posi 
tions, control means for said power driven means, 
means actuated in synchronism with said biower 
element for operating the control means to cause 
the latter to effect a reversal of the power driven 
means after a predetermined projection of the 
blower element, yieldable means normally urging 
the control means to a position wherein the lat 
ter effects a reversal of the power driven means, 
a source of cleaning fluid under pressure com 
municating With the blower element, and means 
responsive to the pressure of the cleaning fluid 
for rendering Said yieldable means inoperative. 

10. In a fluid heater cleaner, a blower ele 
ment mounted for movement to projected and 
retracted positions, power driven means for al 
ternately moving said blower element to said 

40 
positions, control means for said power driven 
means, means actuated in synchronism with said 
blower element for operating the control means 
to cause the latter to effect a reversal of the 
power driven means after a predetermined pro 
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jection of the blower element, yieldable means 
normally urging the control means to a posi 
tion. Wherein the latter effects a reversal of the 
power driven means, a source of cleaning fluid 
under pressure communicating with the blower 
element, and means responsive to the pressure of 
the cleaning fluid for rendering said yieldable 
means inoperative, said last named means being 
operative upon a substantial drop in the pres 
sure of the cleaning fluid to permit the yieldable 
means to actuate the control means to cause the 
latter to effect a reversal of said power driven 
ea.S. 

11. In a fluid heater cleaner, a blower element 
mounted for movement to projected and re 
tracted positions, power driven means for alter 
nately moving said blower element to said posi 
tions, control means for said power driven means, 
means actuated in timed relation to movement 
of Said blower element for operating the control 
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means to cause the latter to effect a reversal 
of Said power driven means after a predetermined 
projection of the blower element, yieldable 
means normally urging the control means to a 
position wherein the latter effects a reversal of 
the power driven means, a source of filaid under 
pressure communicating with the blower ele 
ment, means actuated by the cleaning fluid un 
der pressure to render the yieldable means in 
Operative to effect the control means as long as 
the pressure of the cleaning fluid is maintained, 
and means under the control of the operator 
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for effecting the drop in pressure required to 
render the last named means inoperative and 
thereby permit the yieldable means to actuate 
the control means to effect a reversal of the 
power driven means. 

12. In a fluid heater cleaner, a blower element 
mounted for movement to projected and retract 
ed positions, means for moving the blower ele 
ment to said positions, a Source of cleaning fluid 
under pressure communicating with the blower lo 
element, valve means controlling communication 
between the source of supply and blower ele 
ment, and a second valve controlling the op 
eration of the first valve and operable by the 
blower element moving means to open the first 
Valve upon predetermined movement of the 
blower element toward its projected position and 
to close the first valve as the blower element 
assumes its retracted position. 

13. In a fluid heater cleaner, a blower element 
mounted for movement to projected and retract 
ed positions, means for moving the blower ele 
ment to said positions, a source of cleaning fluid 
under pressure communicating with the blower 
element, means controlling communication be 
tween said blower element and source of clean 
ing fluid under pressure including a valve hav 
ing a casing provided with a valve seat through 
Which the cleaning fluid under pressure is adapt 
ed to flow to the blower element and having a 3 
valve member engageable with said seat to close 
Communication from the source of cleaning fluid 
to the blower element, said valve member hav 
ing a portion arranged with the opposite sides 
Subjected to the pressure of the cleaning fluid 
at the Source, means supplementing the action of 
the cleaning fluid at one side of said valve por 
tion to maintain the valve member against its 
Seat, Said last named means exerting a force 
less than the pressure of the cleaning fluid, and 
means responsive to movement of the blower ele 
ment toward its projected position to effect a 
drop in pressure on the side of the valve portion 
Subjected to the action of the closing means 
Whereby the pressure on the opposite side of said 
Valve portion moves the valve member away from 
its seat and permits cleaning fiuid to flow to said 
blower element. 

14. In a fluid heater cleaner, a blower element 
mounted for movement to projected and retract 
ed positions, means for moving the blower ele 
ment to said positions, a source of cleaning fluid 
under pressure communicating with the blower 
element, means controlling communication be 
tWeen Said blower element and source of clean 
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ing fluid under pressure including a valve haW 
ing a casing provided with a valve seat through 
which the cleaning fluid under pressure is adapt 
ed to flow to the blower element and having a 
valve member engageable with said seat to close 
communication from the source of cleaning fluid 
to the blower element, said valve member having 
a portion arranged with the opposite sides sub 
jected to the pressure of the cleaning fluid at the 
Source, means supplementing the action of the 
cleaning fluid at one side of said valve portion 
to maintain the valve member against its seat, 
Said last named means exerting a force less than 
the pressure of the cleaning fluid, and a second 
Valve establishing communication between the 
atmosphere and casing at the side of the valve 
portion influenced by the closing means, said 
second Valve being responsive to movement of 
the blower element toWard its projected posi 
tion to open the line of communication from the 
first valve casing to the atmosphere and thereby 
effect a drop in pressure at the side of the valve 
portion Subjected to the action of the closing 
means and permit the pressure at the opposite 
side of the valve member to move said member 
to its open position, said second valve also being 
responsive to movement of the blower element 
to its retracted position to close the line of com 
munication from the first valve casing to the 
atmosphere and thereby permit said valve clos 
ing means to close the first valve. 

15. In a fiuid heater cleaner, a blower element 
mounted for movement to projected and retract 
ed positions, means for moving the blower ele 

89 ment to said positions, a source of cleaning fluid 
under pressure communicating with the blower 
element, means controlling communication be 
tween said blower element and source of clean 
ing fluid under pressure including a valve pro 
vided with a valve member having the opposite 
sides subjected to the action of the cleaning fiuid 
under pressure, means acting on one of said sides 
of the valve member for normally urging said 
Valve member to its closed position, said last 
named means exerting a force on the valve mem 
ber less than the pressure of the cleaning fluid, 
and a Second Valve responsive to movement of 
the blower element toward its projected posi 
tion to effect a drop in pressure on the side of 
the first valve member subjected to the action 
of the closing means to permit the fluid pressure 
acting on the opposite side of said valve mem 
ber to open the first valve. 
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