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RETRACTABLESOOTBLOWER 
De Los E. Hibner and Fred C. Arey, Du Bois, Pa, 

assignors to Vulcan Soot Blower Corporation, a 
corporation of Pennsylvania, 
Application June 9, 1944, Serial No. 539,552 

(C. 15-104.055) v 14 Claims. 
1. 

The present invention relates to soot blowing 
apparatus for boilers, wherein the tubular blow 
ing element normally lies outside of the intensely 
heated region in which it must be while perform 
ing a cleaning operation and enters that region 
only when it is called upon to discharge cleaning 
fluid against the surfaces to be cleaned; and it has 
for its object to produce an apparatus that is 
simple and rugged in construction, adjustable to 
meet a wide range of conditions, and instantly 
responsive to manual control at any point in a 
cycle of Operations to cause a change in that cycle. 
In the preferred embodiment of our invention 

the blowing element moves lengthwise through 
the Wall of a boiler setting between an extended 
Working position in which it lies mainly on the 
inner side of the wall and a retracted position in 
Which it is disposed mainly on the outer side of 
the wall. Therefore the invention may be said 
to have as separate, specific objects: simple and 
novel manually controlled automatic operating 
means for the blowing element; means for easily 
adjusting the stroke of the element over a con 
siderable range; means to cause the element 
quickly to return to its retracted position from any 
other position, when desired; simple means to halt 
the movement of the element at any point in its 
cycle of movement, when desired, and then, if de 
sired, to cause it to complete the cycle which was 
under Way at the time of stopping the element; 
and to provide simple, novel and efficient mecha 
nisms and devices, such as improved bearings, re 
Versing means and motors, forming part of the 
apparatus or system. 
The various features of novelty whereby our 

invention is characterized will hereinafter be 
pointed out with particularity in the claims; but, 
for a full understanding of the invention and of 
its objects and advantages, reference may be had 
to the following detailed description taken in con 
nection with the accompanying drawings, where 

- 

Figure l is a side view of an apparatus embody 
ing the present invention, a fragment of the wall 
of a boiler Setting to which the apparatus is ap 
plied being shown in section; Figs. 2 and 3 are 
Sections taken, respectively, on lines 2-2 and 
3-3 of Fig. 1; Fig. 4 is a section on a plane con 
taining the axis of the blowing or cleaning ele 
ment, showing on a somewhat larger scale than 
Fig. 1, the aforesaid wall and an adjacent frag 
ment of the apparatus; Fig. 5 is a section, on a 
still larger scale, on line 5-5 of Fig. 4; Fig. 6 is a 
view, on a larger scale than Fig. 1, of the outer end 
of the apparatus, the cover being removed and 
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2 
the side that is away from the observer in Fig. 1 
being shown; Fig. 6 is a section taken approxi 
mately on line 68-68 of Fig. 6, showing only a 
Small fragment of the apparatus; Fig. 7 is a Sec 
tion through a control valve seen in Fig. 6; Fig. 8 
is a view similar to Fig. 6, showing the side that is 
toward the observer in Fig. 1; Fig. 9 is a section 
On line 9-9 of Fig. 8; Fig. 10 is a vertical longi 
tudinal section on a plane containing the axis of 
the shaft of the motor appearing in Fig. 8: FigS. 
11 and 12 are sections taken, respectively, on lines 
- and 2-2 of Fig. 10; Fig. 13 is a section 

on line 3-3 of Fig. 12; Fig. 14 is a section on 
line 4-4 of Fig. 8; Fig. 15 is a section on line 
5-5 of Fig. 14; Fig. 16 is a section through the 

reversing valve for the traversing motor and its 
immediate operating mechanism, the section be 
ing taken on line 6-6 of Fig. 17; Fig. 17 is a 
section through the reversing valve on a plane 
transverse to the long axis of the apparatus: Fig. 
18 is a section on line f8-18 of Fig. 17; Fig. 19 
is a section on line 9-9 of Fig. 16; Fig. 20 is a 
section on line 20-20 of Fig. 6, illustrating the 
main air valves for controlling the motors, and 
the scale being larger than that of Fig. 6: Fig. 21. 
is a view similar to Fig. 20, showing the latches in 
their holding positions and the motor-driven trip 
ping means being omitted; Fig. 22 is a section 
through the pneumatic actuator for one of the 
latches in Figs. 20 and 21; Fig. 23 is a section on 
line 23-23 of Fig. 20, showing one valve open and 
the other closed; Fig. 24 is a section on line 
24-24 of Fig. 21; Figs. 25 and 26 are sections 
taken, respectively, on lines 25-25 and 26-26 of 
Fig. 24: Fig.27 is a front view of the control panel 
for the apparatus; Fig. 28 is a section on line 
28-28 of Fig. 27; Fig. 29 is a section on line 
29-29 of Fig. 28; Fig. 30 is a diagram illustrating 
the conditions in and those parts of the System 
affected by the pressing of the starting button; 
and Fig. 31 is a diagram similar to Fig. 30, but 
including the parts affected by pressing the 
“stop' and the “emergency retract' buttons. 
The blower unit, as shown in Fig. 1, comprises 

a long horizontal, stationary pipe connected at 
one end to a head 2 to which cleaning fluid, 
preferably steam, is supplied in any usual or Suit 
able way; together with a long, tubular blowing 
element 3 telescoped upon the pipe and slidable 
along and rotatable about the same. The free 
end of the pipe is open and the free end of the 
blowing element, which, when retracted, projects 
somewhat beyond the corresponding end of the 
pipe, is closed. As best seen in Fig. 4, the nose or 
closed end of the blowing element contains little 
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nozzles 4 adapted to discharge jets of cleaning 
fluid radially. The other, open end of the blow 
ing element extends into and is rotatable in a 
casing or housing 5 that is slidable along the pipe 
f. This casing or housing is provided with a 
stuffing box 6 to provide a steam tight joint be 
tween the same and the said pipe. This unit, in 
cluding also a bearing 7 in the vicinity of the 
free end of the pipe f, is supported by a long 
beam 8. One end of this beam is supported by 
the Wall A of a boiler setting and the beam ex 
tends a Way from and at right angles to the wall. 
Said wall contains a large opening lined with a 
heavy sleeve or bushing 9 in the "outer end of 
which the nose of the blowing element lies, when 
the said element is in its retracted position. 

Normally the blowing element occupies a re 
tracted position, as in Fig. 1, the greater part 
thereof being in the cool region outside of the 
furnace Or Combustion chamber; and even the 
nose of the element being sheltered against the 
intense heat in said chamber because it is with 
drawn from the chamber proper into the tunnel 
through the furnace wall. To effect a blowing or 
cleaning operation, the blowing element is ex 
tended or-projected into the chamber and is ro 
tated; steam or other cleaning fluid being sup 
plied to the head and issuing from the nozzles 
in the form of jets. 
Two motors, preferably: air motors, are used, 

One for turning the blowing element, and the 
other for extending and retracting it. These mo 
tors are mounted on-opposite sides of the I beam 
8 at the end remote from the furnace wall, as 
best shown in FigS. 6 and 8; Q being the motor 
for turning the elements and - being the motor 
for moving the elementi lengthwise. 
The driving mechanism between the motor 0 

and the blowing element is best shown in Fig. 15. 
It will be seen that above and parallel to the 
blowing element is a shaft 2 that is noncircular 
in Cross-section. A cylindrical portion 4 at one 
end of this shaft extends through a bearing f5 
in the Wall of a housing 6 fastened to the outer 
endedge of the Ibeam and forming with the lat 
ter a T. The shaft 2 carries a pinion T, slid 
able thereon within the casing 5s and rotatable 
in the latter while interlocked therewith against 
axial movements relative thereto. The pinion 
meshes with a pinion 6 fixed to the outer end 
of the tubular biowing element at a point within 
the casing 5. As the shaft 2 revolves it produces 
similar turning movements on the part of the 
blowing element. In the arrangement shown, the 
pinions and 8 are alike, so that the shaft; 2 
and the blowing element turn at the same speed. 
It will be noted that the gear casing 5 has at 
the top what may be termed a wheeled carriage 
3 which rides on-the lower fange of the I beam 
and thus...relieves the shaft 2 and the tubular 

pinions. 
The motor i0 has a shaft 9 extending through 

a wall of the housing 6 to drive a train of gear 
ing between it and the part 4 of shaft 2; where 
by the high speed motor can cause the shaft 2 to 
rotate slowly. In the arrangement shown, a 
pinion 20 on the motor Shaft meshes with a larger 
gear. Wheel 2 fixed on a shaft 22 that parallels 
the motor shaft. 
that meshes with a worm wheel 25 on a shaft 26 
that lies at right angles to shaft 22. On shaft 26 
(see Fig. 14), is a second worm 2 that meshes 
with a worm wheel 28 on a shaft 29 parallel to 
the motor shaft. On shaft 29 is a gear wheel 30 

On the shaft 22 is a worm 24 
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4 
meshing With a gear wheel 3 on the shaft men 
ber 4. The shaft 22 extends through the Wall 
of the housing 6 farthest from the motor and is 
adapted to receive a crank, not shown, for turn 
ing the motor and shafts by hand. The free end 
of the shaft 22 is shown as having a slot or kerf 
32 cut into the end face to form an interlock 
With the manually operable actuator. 
The blowing element is reciprocated lengthwise 

by an endless chain 34 driven by the motor 
through speed reducing gearing. As Will be seen 
in Figs. 1 and 2, one loop of the chain extends 
around a sprocket wheel on a short, vertical shaft 
35 at the furnace end of the apparatus; the other 
loop being 'engaged with a sprocket Wheel on 
the lower end of a "vertical shaft 36 mounted in 
the housing-16 so. as to project from the latter at 
the top and at the bottom, as best shown in Figs. 
10 and 14. As in the case of the other motor, the 
shaft 3 of motor , paralleling that of motor 
f0, extends into the housing 6 where it is pro 
vided with a pinion 38 inneshing With a gear wheel 
39. On a shaft 40 that parallels the notor shafts, 
The shaft:40 may be turned by hand by applying 
a crank to the Outer free end thereof which con 
tains a slot or kerf 32, as does the shaft 22. On 
shaft 40 is a worm 4 meshing with a worm wheel 
42 on a shaft-44. Shaft A4 has thereon a Worm 
45 meshing with a worm wheel 46 on shaft 36 that 
drives the chain. The chain is connected in any 
suitable way to the casing 5 so that the latter 
and the blowing element to which it is attached 
must travel with the chain. In the arrangement 
shown; the casing forms a link in the chain, the 
ends of the chain, between which the casing is 
located, being connected thereto by eye bolts 34 
of which one is shown in Fig. 6. 
While the motor O may always turn in the 

same direction, because the blowing element need 
only turn in one direction, the traversing motor 

must be reversed to impart reciprocatory 
movements to the blowing element. Such re 
versal should usually be automatic, as should 
other steps forming part of a complete blowing 
cycle; so that, after a cycle has been properly 
started, it will be automatically completed. 
The automatic control depends primarily on 

the operation of the traversing motor, each cycle 
being carried out during the time that it takes 
that motor to complete a variable, predetermined 
number of revolutions. TiTo this end we have pro 
vided a control shaft 47 arranged transversely 
above a depressed portion of the housing 6; this 
shaft being driven by a worm 48 fixed on the 
upper end of shaft 36 and meshing With a Worm 
wheel 49 on the shaft 47. Mounted on opposite 
sides of the housing FS, near the ends of the shaft 
47, are two large cam wheels 50 and 5. Gear 
wheels 52 on shaft 47 mesh with gear wheels 53 
on the cam wheels. Thus the can wheels re 
Wolve in the same direction and at the same speed 
when the motor is running; the direction be 
ingreversed when the motor is reversed. 
As will hereinafter be seen, the cam wheels 

exercise control over the supply of air to the mo 
tors and Over the direction in Which the travers 
ing motor turns. 

Air is supplied to both motors through two 
main air valves disposed in a valve casing 55 lo 
icated just below the cam wheel, as best seen in 
Fig. 6. The details Of these valves are illustrated 
in Figs. 21-26. The main part of the valve cas 
ing contains two like, Vertical, non-communicat 
ing chambers 56 and 57 arranged side by side, 
together with a separate chamber 58 underlying 



2,441,112 
5 

both of the other chambers but divided there 
from by a horizontal wall. A pair of like sleeves 
59 are arranged in the valve casing, one extend 
ing from top to bottom through chamber 58 and 
chamber 56, while the other goes through cham 
bers 58 and 5. These sleeves are stationary and 
each contains ports 60 and 6, respectively, that 
place the interior thereof in communication with. 
both of the chambers through which it passes. 
In the sleeves are spring-actuated piston Valve 
devices which are alike but are numbered dif 
ferently, 62 and 63, to distinguish them from 
each other. Each valve comprises a spool-like 
valve proper 65 which, in the down position, shuts 
off communication between the ports 60 and 6 
in the surrounding sleeve; whereas, in the up po 
sition, communication is established between 
those ports. In other words, when a valve is 
down, no air can pass from the lower chamber 
58 to the corresponding upper chamber; whereas, 
when a valve is up, such a flow of air can occur. 
Each Valve has a stem .66 that extends out 
through the top of the casing and there termi 
nates in a button or head 67. Surrounding each 
stem within the casing is a spring 68 tending con 
stantly to hold the valve down. Below the body 
member of the valve casing is a thick cover plate 
69 provided with an interior chamber 70 of irreg 
ular shape in communication with the bores in 
the two sleeves, 
When air under pressure is admitted into the 

, chamber 70 it passes into the sleeves below the 
valves 65 and forces both valves up. If the valves 
are latched in their raised positions they will re 
main there until they are unlatched; but, other 
wise, they will drop into their closed positions as 
soon as the air pressure in chamber 70 is reduced. 
On top of the casing 55 are mounted two 

latches, 72 and 73, each adapted to rock about 
a vertical pivot pin 74 from a position in which 
its nose underlies the head on the projecting end 
of the stem of one of the valves 62 and 63, as in 
Fig. 21, and a position in which the nose is clear 
of Such head, as in Fig. 20; the first being the 
latching position and the other the release posi 
tion. Each latch has associated therewith a 
Spring 75 tending constantly to hold it in the 
latching position. These latches are controlled 
by the cam wheel 50 which has thereon a cam 76 
in the form of a curved finger adapted to en 
gage a pin 77 on the tail of latch 73 in one angu 
lar position of said Wheel. There is also on the 
Can Wheel a pin 8 for engagement With the tail 
of latch T2 when the cam wheel is in said prede 
termined position. The cam finger and the pin 
8 move the latches far enough to unlatch the 

air valves and permit them to close. 
Air for energizing both motors enters chamber 

58 in valve casing 55 through a pipe 79 when 
air is admitted to the pipe from a suitable source 
of supply. Assuming the valves 62 and 63 to be 
closed, no air can enter the chambers 56 and 57 
until these valves are opened. When that occurs, 
air can enter chambers 56 and 57, flowing from 
chamber 56 through a pipe 8 to motor O and 
from chamber 57 through a pipe 82 which leads 
to a reversing valve 83 for the traversing motor, 
located near the motor, as shown in Fig. 8. From 
the reversing valve two pipes 84 and 85 lead to 
the traversing motor through a suitable governor 
86. ? 

The cam wheel 5 actuates the reversing valve 
Whenever the blowing element reaches its retract 
ed position and again when it has been extended 
to a predetermined, selected point. This wheel is 
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6 
located directly above the reversing valve which 
has a controlling arm 8 supported at its lower 
end for rocking movements about an axis par 
allel to and directly below the axis of the wheel. 
The upper end of this arm extends into the 
vicinity of the cam wheel which has thereon a 
pair of peripheral lugs 88 and 89 that are ad 
justable circumferentially of the wheel. In both 
Figs. 6 and 8 the parts are in the positions which 
they occupy when the blowing element is fully 
retracted, the latches for the main air valves 
being held in idle positions and the lug 88 re 
maining where it was after having shifted the 
reversing valve to "extend' position. In order 
to cause the motors to start, the valves 62 and 
63 must be opened by air from a manually con 
trolled control system and must be held open long 
enough to cause the cam wheel, as viewed in Fig. 
6, to turn in the clockwise direction the distance 
needed to release the latches and cause them to 
lock the valves open. Thereafter the motors will 
continue to run, under normal conditions, until 
the blowing element has returned to its retracted 
position. The time that elapses in making a com 
plete cycle depends, among other things, upon 
the angular distance between the lugs 88 and 89. 
In other Words, the cam wheels must turn far 
enough to bring the lug into engagement with the 
arm 87 of the reversing valve, before the blowing 
element can begin its return movement. The 
greater the distance between the two lugs, the 
longer Will be the stroke of the blowing element, 
AS is customary, steam should be allowed to 

flow into the blowing element at the start of each 
cycle and should be shut off when the cycle is 
ended. The head 2, which contains the valve 
to control the delivery of steam to the blower 
element, is indicated as being of a well known 
type such as shown, for example, in our prior 
Patent No. 2,327,524. In that head there is a 
pilot valve controlling the main valve and oper 
ated, in turn, by a pneumatic actuator in the 
form of a piston in a cylindrical casing. In the 
present instance 90" represents the pneumatic 
actuator for the pilot valve in a similar head; 
and in Fig. 8, 9 is the stem of the pilot valve, 
whereas 92 is a pipe to deliver air under pressure 
to the actuator. The pipe 92 is connected with 
a chamber 94 in a valve casing 95 located near 
the can wheel 50. In the bottom of this casing 
is another chamber 96 communicating with the 
chamber 94 through a port 97. A normally closed 
valve 98, controlling this port, has a stem 99 pro 
truding from the top of the valve casing not far 
from the cam wheel. The chamber 96 receives 
air under pressure through a pipe 00 that is 
connected to chamber 58 in the casing 55 of the 
main air valve. Therefore, whenever air under 
pressure enters chamber 58, some of it flows into 
chamber 96 so as to be ready to flow to the actu 
ator 90 for the pilot valve in the blower head as 
SOOn as the valve 98 opens. 
The valve 98 is adapted to be opened and to 

be locked in its open position by a flat, plate-like 
cam of pinned to an ear f02 on the valve casing 
for Swinging movements in a plane parallel to the 
adjacent can wheel. The peripheral edge face 
04 of the cam is so curved that when the cam 

is in the angular position shown in Figs. 6 and 7 
the valve 98 is unrestrained and closes. When 
the cam is turned counterclockwise, the edge face 
04 presses the valve stem down and opens the 

Valve. The valve stem is radial to the axis of 
the cam so that the cam serves as a positive lock 
to hold the valve open. At the top of the cam 
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are:a, pair of ears 05 and 06 that extend up 
behind the cam wheel in the form of a W. This 
permits a rearwardly projecting pin foll on the 
cam wheel (see Fig. 14), to engage first One ear 
and then the other when the wheel oscillates; 
thereby rocking the can back and forth between 
its idle and working positions. The pin 107 is 
preferably carried by a lug C8 detachably and 
adjustably secured to the rim of the cam wheel. 
The parts are:so designed that, as the cam wheel 
turns in the counterclockwise direction during 
the return movement of the blowing element to 
its retracted position, the pin 07 passes ear 05 
aridistrikes ear: 06 shortly before the wheel stops. 
The can is thus rocked into the idle position illus 
trated, allowing the valve 98to.close and the sup 
ply of steam to the tubular blowing element to 
be shut off. Then, when the cam wheel begins 
to turn in the clockwise direction at the start of 
a new cycle, the pin passes ear 66 and strikes 
earr 05. This causes the cam to rock in the di 
rection to open valve 98, whereuponsteam begins 
to flow into the blowing element. 

*In order that the blowing element may be pro 
jected into the furnace or combustion chamber 
quickly and be retracted slowly, there is provided 
a: governor for throttling the flow of air to the 
traversing motor during the retreating move 
ments of the blowing element but not during 
movements in the other direction. v 
The pipe 85 from the reversing valve to the 

traversing motor is connected to the lower 
part of the governor 86 which, in this instance, 
serves simply as a continuation of the pipe to the 
motor. In other words, the bulging part of the 
casing, indicated at 09 in Fig. 9, contains a bore 
fo into one end of which the pipe 85 leads while 
the other end opens into a bore or passage it, 
appearing in Fig. 12, in the motor block. The 
pipe 84, on the other hand, as best seen in Fig. 9 
and Fig. 10, leads to a bore if 2 near the top of 
the governor casing; from which bore there are 
two paths to the passage 4 that leads directly 
to the second bore or port 5 in the motor block. 
The first of these paths contains a check valve 
6 while the second path goes through a throttle 

valve 7. Air entering through pipe 84 closes 
the check valve and must therefore follow the 
second path, containing the throttle valve. When 
air comes to the motor through pipe 84 and ex 
hausts through pipe 85, the motor is revolving 
in the direction to retract the blowing element 
and is therefore running at its slower, regulated 
speed. When the direction of airflow is reversed 
so as to extend or project the blowing element, 
the incoming air flows through pipe 85 and is not 
subject to the control of the governor. The ex 
haust air which now flows back from the passage 
f4 is not required to go through the throttle 

walve, but simply lifts the check valve and flows 
On past the same. The motor now runs at a 
much higher speed than before, permitting the 
blowing element to be extended quickly. 
The throttle valve is spool shaped and co 

operates with ports 8 to reduce or completely 
stop air flow through the same. The speed of 
the motor determines the position of the valve. 
In the arrangement shown, the motor shaft has 
a crank on the end of which is a pin that rotates 
a ball governor 20 which, through a lever 2, 
moves, the throttle valve in the direction to close 
the ports 8 when the motor speed exceeds a 
predetermined value. A spring 22, bearing 
against one end of the valve, acts in opposition 
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8 
to the governor so that, when the motor is not 
running, the valve is wide open. Consequently, 
whenever the motor is:started, the energizing air 
is flowing freely and under full pressure, throt 
tling occurring only after it has reached a pre 
determined speed, and then-only while the motor 
is driving the blowing element in the direction 
to retract it. 

Previously the reversing valve has been de 
scribed only in general terms. Since it includes 
novel and useful features, the detailed construc 
tion must be understood. The preferred formis 
illustrated in Figs. 16to 19. The valve casing con 
tains three independent, high, narrow chambers, 
f25, 26 and 27, arranged side by side. The pipe 
82 is connected to the middle chamber, 25; pipe 
84 is connected to chamber 26; and pipe 85 is 
connected to chambers 127. These chambers sur 
round a partition or Wall in the form of a cylin 
drical, open-ended sleeve or shell 28 which is 
perforated at each chamber to provide one or 
more ports 29 for communication with the same. 
Slidable back and forth within and lengthwise of 
the cylinder - 28 is a spool-shaped valve 30,mov 
able between two positions in one of which it 
connects chamber 26 to atmosphere and cham 
ber 27 to pipe 82, through chamber 25; where 
as, in the other position, it connects chamber 27 
to atmosphere and chamber-26 to pipe-82. Thus 
air for the traverse motor can flow to the same 
through either pipe 84 or pipe 85 and exhaust 
through the other of these pipes, depending on 
the position of the valve 30. The valve proper 
has stem-like axial extensions 3 at its ends, 
these extensions passing through and being fixed 
to the arms of a yoke 32 in the form of a wide, 
flat U. The cross-member of the yoke fits slid 
ably in a groove 34 in the front face of the valve 
Casing. At the: center of the cross piece of the 
yoke is a pin 35 which projects from the same 
at the front and at the back. The rearwardly 
projecting-portion of the pin is entered in a recess 
36 in the face of the casing to define the dis 
tance through which the yoke and valve can 
travel. 
The immediate operating means for the re 

Versing valve is an arm 37 mounted at its -upper 
end for swinging movements on-a horizontal stub 
shaft 38 fixed to the valve casing at some dis 
tance above-the-pin 35 and projecting forward 
ly over the latter; the lower-end of the arm be 
ing connected to the pin. In a broad. sense the 
arm -37 is a downward continuation- of the actu 
ating arn 87, heretofore described and which is 
also journalled on the stub shaft. The move 
ments imparted to the. actuator. 87 by the cam 
wheel 5 are comparatively slow, whereas it is de 
sirable that the reversing valve move quickly from 
one working position to the other, preferably by a 
snap. action. To this end We have mounted the 
arms 87 and - 37 so that they may swing rela 
-tively to each other and have provided means to 
lock the arm. 37 against movement until the-arm 
87 has almost completed each shifting movement 
from one of its two positions to the other; energy 
being stored as the arm.87 swings in either direc 
tion and being released to drive the arm (37 
sharply to a new position just about the time that 
the arm.87 stops. 

Associated with the arm '87 is a spring holder 
39 that is preferably separate from the arm and 
free to rock relatively thereto on the stub. shaft. 
A strong spring 40 is interposed between the 
members 87 and 39 to cause, them to act as a unit 
in normal service, but permitting either to move 
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while the other is being prevented from moving 
due to some abnormal condition that may arise. 
As best shown in Fig. 8, the arm 3 is T-shaped, 
the cross piece of the T being at the top. The 
Spring holder lies in the plane of this arm and 
contains two vertical compression springs 4 , one 
above each end of the cross piece. Thus the 
arms 87 and 37 are yieldingly connected for 
movements in unison with each other and if the 
arm 37 is held fast while the other is moved, one 
Spring Or the other Will be further compressed, 
to supply the power subsequently to shift the 
valve very rapidly. Cooperating with the arm 
37 are a pair of latches 44 standing upright at 
opposite ends of the cross arm or piece and 
provided with shoulders adapted to underlie the 
ends of said cross piece and lock the arm against 
rocking movements in one direction or the other, 
depending which of the latches is in action. A 
tension spring 45, connecting the latches to 
gether, holds them in their latching positions but 
allows them to be rocked into release positions. 
The latches project up on opposite sides of the 
Spring holder and close to the latter. Conse 
quently, when the actuating arm and its spring 
holder are rocked in either direction, the spring 
on the side which is swinging downward is com 
pressed until, finally, the holder strikes the latch 
on that side and trips it. Upon the tripping of 
the latch the arm 3 is shifted and the other 
latch snaps into locking position to prevent a re 
turn movement of the arm 37 until the actuat 
ing arm 8 is again swung in the opposite direc 
tion and has almost completed that stroke. 
The reversing valve is also provided with pneu 

matic actuating means. This means consists of a 
pair of aligned cylinders 46 and f47, disposed be 
hind the actuating arm 87 with their common 
axis parallel to that of the valve. A plunger or 
connected-piston device 48 is engaged with both 
cylinders and is interlocked with the actuating 
arm to rock the same in one direction or the 
other, depending on which of the cylinders is en 
ergized. In the arrangement shown, the device 
48 is a plunger provided at the middle with a 
circumferential groove 49, and there is a pin 50 
projecting rearwardly from the actuating arm 
into the groove. When air under pressure is let 
into cylinder f46, the reversing switch is shifted 
to the “extend' position, as shown in Figs. 8 and 
17. This is always done at the time of starting 
a cycle, in order to insure that the reversing valve 
is properly set; air being delivered to cylinder 46 
directly from chamber 70 in the bottom cover 
plate 69 for the valve casing 55 through a pipe 
f5. Therefore, when air is admitted to chamber. 
70, through pipe 52, to open the main air valves, 
the reversing valve is automatically shifted to the 
“extend' position if it be not already there. 
There are Certain additional devices or features 

Whose functions have not yet been explained. 
One of these is a device for unlatching the air 
valve 63, at will, to stop the traverse motor at 
any time, regardless of the position of the blow 
ing element. This device is a little cylinder 54 
provided with a piston 55 having a stem f$6 
that protrudes from the cylinder. The device is 
mounted on the valve casing 55 in such position 
that when air is admitted into the cylinder, be 
hind the piston, the stem is driven against the 
tail of latch 73 to force the latch into the release 
position which it occupies in Fig. 20. There is 
preferably a small vent 57 in the closed end of 
the cylinder. Air is delivered into the cylinder, 
when desired, through a pipe 58. 
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Another feature has to do with emergency 

retraction of the blowing element. This com 
prises means to shift the reversing switch if it 
not already be in the "retract' position and 
means to eliminate the influence of the governor 
on the Speed of the traverse motor duringretract 
ing movements of the blowing: element. To ac 
complish the first of these aims, air is delivered 
to the cylinder 47 of the pneumatic actuator 
for the reversing valve through a pipe 59. As 
shown in Fig. 8, a branch pipe 60 from pipe 59 
leads into a cap-like closure 6i for one end of 
the cylindrical chamber in which the throttle 
valve 7 moves. Thus, when air is admitted 
into pipe 59 to cause the reversing Walve to be 
shifted, some of this air enters the said chamber 
for the throttle valve, at a point to act in oppo 
sition to the force applied to the throttle valve 
by the ball governor, as can be seen in Fig. 10, 
and hold the valve wide open regardless of the 
Speed of the motor. In other words, the blowing 
element can be withdrawn from the furnace just 
as fast as it can be projected into the same. 
The starting of a cycle of operations and the 

altering of the same before it can be completed 
can conveniently be achieved by the operation of 
a few simple devices as, for example, push but 
tons. In Figs. 27-29 there is shown a simple con 
trol panel in which the manually-operable means 
are push buttons. Referring to these figures, 62 
represents a casing open at the back and having 
on the front side, at the top, an air gauge and 
a steam gauge. Below the region of the gauges 
is a vertical row of three push buttons 64, f 65 
and 66. Within the casing, -behind the push 
buttons, is a casting 61 that forms a housing for 
three valves. In the rear portion of the casting is 
an internal chamber 68, sufficiently long, in the 
vertical direction, to be intersected by the ex 
tended axes of all the push buttons and receiving 
air under pressure through a pipe 63. In the 
wall closing the front side of said chamber are 
three bores 69, coaxial with the push buttons. 
Each button has a stem to extending rearward 
ly therefrom through the corresponding bore. A 
forwardly seating valve T on the rear end of 
each stem controls communication between the 
corresponding bore and the chamber 68. A 
Spring 72 tends constantly to hold each valve 
Seated. An intermediate portion of each bore is 
enlarged to form a little chamber 74 to which a 
little pipe is connected; these pipes, correspond 
ing to the push buttons 64, f 65 and 66, being 
respectively, 52, 58 and 59 to which reference 
has already been made. The push button devices 
are all alike except that, whereas the valves cor 
responding to the push buttons 64 and 65 close 
immediately when the operator's finger is with 
drawn, the third push button is provided with 
means Whereby its valve may be locked in the 
Open position. It will be seen that push button 
66 has a little radial handle 75 by means of 
which it may be turned. This push button also 
has a radial finger 76 that rides on an inclined 
Surface 17 extending in an arc about the axis 
of the push button on the back side of the front 
wall of the panel. Therefore, by turning the 
push button f66, the corresponding valve is not 
only opened, but is locked in the open position 
due to the small angle of inclination of the cam 
surface 77. With this arrangement, no separate 
Vent ports are required, air leaking out of cham 
bers 4 past the corresponding push buttons to 
reduce the pressure in such chambers to that of 
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the atmosphere when the corresponding push 
buttons are in positions to close their valves. 
In Fig. 30 there is shown the control panel 

and, more or less diagrammatically, so much of 
the apparatus heretofore described, at least in 
general terms, that is used to start a blowing 
cycle and permit it to be automatically completed 
in the normal or usual way. Referring to this 
figure, a pipe 78 from a main air line 79 to the 
air gauge enables the operator to see whether 
there is sufficient air pressure for proper opera 
tion of the system. If there is, he simply presses 
the push button 64: whereupon air flows from 
pipe 63 into pipe 52 and thence into chamber 
TO in the bottom of the casing 55 for the main 
air valve. This causes the valves 62 and 63 to 
open and air to be delivered to motor 10 through 
pipe 8 and to the reversing valve 83 through 
pipe 82. A branch 5 of pipe i52 delivers air to 
cylinder 46 of the reversing valve to move that 
valve into “extend' position if it be not already 
there. Consequently, air from the pipe 82 will 
pass through the reversing valve and pipe 85 to 
traversing motor fi and from there through pipe 
84 back to the reversing valve and be there ex 
hausted into the atmosphere. 
Although air entering the chamber 58 in the 

casing for the main air valves from pipe T9 cannot 
pass on to the motors until the air valves are 
opened, some of this air immediately flows 
through pipe footo chamber 94 in control valve 
casing 95. Both motors having been supplied 
with air, the blowing element begins to rotate and 
move lengthwise into the furnace chamber. As 
heretofore explained, the operator must keep 
the push button f64 depressed until the cam wheel 
50 has released the latches T2, and 13 to permit 
them to latch the main air valves in their open 
positions. By the time that this has occurred 
the cam 0i will have been actuated to open the 
valve 98 in the valve casing 95 and lock it against 
closing; air now being permitted to flow through 
the pipe 92 to the pneumatic actuator 90 for the 
pilot valve in the soot blower head. A pipe 9, 
extending from the soot blower, head 2 to the 
steam gauge on the control panel indicates what 
the pressure in the blowing element is. 
As a safety factor, so that the cycle will not 

continue if no or not sufficient steam is being sup 
plied to the blowing element, there may be a 
secondary cam or lug 180 on the cam wheel 50 for 
tripping the latch 73 and allowing the air valve 
63 to close shortly after the wheel has turned far 
enough to release the latches. This causes the 
traverse motor to stop, although the blowing ele 
ment continues to rotate. Then, if the operator 
sees that the gauge shows sufficient steam pres 
sure, he may press the starting button again and 
cause the cycle to continue. The cycle having 
finally been started, either by the first pressing 
of the push button or by the Second, (when the 
auxiliary cam 80 is used), the cycle completes 
itself automatically, as heretofore explained; the 
blowing element rotating continuously, moving 
quickly into an extended position in the furnace 
chamber determined by the spacing between the 
lugs 88 and 89 on the cam wheel 5, and return 
ing slowly under the control of the governor to its 
retracted position. . . 
. Because it may at times be desirable, or even 
necessary, to stop the lengthwise movement of the 
blowing element, or to retract it quickly, means 
to accomplish these ends are associated with the 
push buttons 65 and 66, respectively. As shown 
in Fig. 31, the depression of push button f65 
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12 
caused air to be delivered from supply pipe 63 
to pipe 58 and by the latter to the pneumatic 
tripping device 54 for the lateh 13. When this 
is done, the main valve 63 for the traversing no 
tor automatically closes and that motor stops. 
Upon again pressing the starting button 64, the 
valve 63 is again opened and is locked Open by 
the latch 73, so that the cycle that was inter 
rupted starts where it left off and continues until 
the blowing element is fully retracted. 
When it is desired not merely to stop the trav 

ersing motor but to cause a quick withdrawal of 
the blowing element from the furnace chamber, 
the operator presses button f66. This causes air 
from pipe 63 to flow through pipe 59 to cylinder 
(41 of the reversing valve. If the blowing ele: 
ment is not already on its return stroke toward 
its retracted position, the reversing valve will be 
shifted so as to cause the return movement to be gin at once. As previously explained, pipe 60, 
branching from pipe (59, carries air into the 
chamber for the throttle valve in the governor 
and causes this valve to be held wide open; the 
influence of the governor over the return Speed of 
the blowing element being temporarily destroyed. 
It is to ensure against the assumption of control 
by the governor, during the retreating movement 
of the blowing element, that means have been 
provided to lock the button 66 in position to hold 
its valve open; since, otherwise, the operator 
would be required to keep his finger on the button 
until the blowing element reached its fully re 
racted position. 
Heretofore we have referred to the motors in 

general terms only. In the particular type of mo 
tor illustrated there are three radial cylinders 8t, 
i82 and 183, containing pistons 84 on connecting 
rods that are attached to a crankpin if 9. Shoes 
86 on the connecting rods form with each other 
a sleeve held on the crank pin by a cap nut f87 
that surrounds one end thereof while the other 
end extends into a groove 88 in the crank arm. 
The engine shaft, with a thick walled sleeve valve 
190 surrounding it, extends through a hub 89 on 
the cylinder block. In the periphery of valve 90 
are similar, oppositely disposed, circumferential 
recesses 9 and 92 spaced apart by a rib com 
posed of two oppositely disposed sections 94, dis 
placed axially relative to each other and joined 
together at their ends by diametrically opposed 
rib elements 95; the latter elements being of 
small angular length and wider than the com 
bined widths of said ribsections. A passage 96 extends through the cylinder 
block from the outer end of each cylinder to the 
bore in the hub 89, the hub ends of these pas 
sages constituting both inlet and exhaust ports 
for the cylinders. These ports are distributed 
about the axis of the motor shaft, spaced at equal 
distances from one another, and lie with their 
centers in a plane parallel to and midway between 
the planes of the ribs 94. There are two other 
ports, 191 and Í98, in the böre in the hub. These, 
as best seen in Fig. 13, are spaced 120° apart an 
gularly of the axis of the shaft and at opposite 
ends of the recessed area of the valve. These 
ports are the ends of the passages if and 15, 
previously described. The function of the valve 
is to connect each port or passage 96 alternately 
to the passagesili and 5 to admit air to and 
then exhaust it from each cylinder in propertime 
relation to the same cycle for the other cylinders. 
There is another feature of the apparatus that 

has not been described in detail, namely, the 
bearing indicated as a whole by the numerali T in 
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Fig. 1 and the construction of which is illustrated 
in Figs. 4 and 5. As there shown the blowing ele 
ment extends through a spider 99 carrying three 
distributed rollers 200, rotatable about axes in a 
plane at right angles to the axis of the blowing 
element, and shaped to the curvature of the Sur 
face of the latter. The spider has at each end a 
hub 20, mounted in annular ball bearings the 
stationary races of which are supported by the 
casing; the planes of these ball bearings being at 
right angles to the axis of the blowing element. 
As shown in Fig. 4, the discharge end of the 

stationary pipe terminates in a nozzle acting on 
the ejector principle on fluids in the narrow an 
nular space between the pipe and the Surround 
ing tubular blowing element. Beginning a short 
distance inwardly from the end of the pipe, the 
bore is first gradually contracted, as indicated at 
203, and then expands again, as indicated at 204, 
as the end of the pipe is approached. In the 
region of minimum diameter there are holes or 
ports 205 bored through the wall of the pipe. As 
the steam flows past these holes or ports it creates 
a partial vacuum in the same to take care of any 
back pressure which might otherwise be built up 
in the free space surrounding the stationary pipe 
within the tubular blowing element. 
For the sake of economy it is desirable to use 

ordinary commercial Ibeams to support the blow 
er unitS. However, these I beams have the dis 
advantage of not being made as accurately as pos 
sible in the case of similar members that have 
machined surfaces. To compensate for this de 
ficiency We provide means to make adjustments in 
the carriage 3 over a range equal to the varia 
tions likely to occur in ordinary I beams. 
Compensating means illustrated, as best shown in 
Fig. 6A, comprises an eccentric axle or journal 
206 for each supporting wheel 207 for the car 
riage. Each of the members 206 is carried by one 
end of a short stub shaft 208 rotatably mounted 
in an arm. 209 that projects upward from the body 
of the carriage. Each stub shaft may be clamped 
in any position angularly of its axis by simply 
tightening the nut 20 on the outer end thereof; 
further security against accidental displacement 
being afforded by a set screw 2 extending down 
through the top edge of the corresponding arm 
209 and into a groove 22 in the shaft. By turn 
ing the stub shaft carrying the Same, each sup 
porting Wheel may be raised or lowered as may 
be necessary for achieving smooth Working of the 
tubular blowing element in its various move 
ments. In other words, the rollers 23 on the 
carriage can be made to contact the under side of 
the beam while the wheels run on top of the 
flanges, regardless of the thickness of the flanges, 
Within limits. 
We claim: 
l. The combination. With a blowing element and 

power means to move it back and forth between a 
retracted position and an extended position of a 
governor for the power means to cause the said 
element to travel more slowly toward its retracted 
position than it does toward the extended posi 
tion, and manually controlled means to cause a 
reverse in the movement of said element toward 
the extended position and to render the governor 
inoperative to control the speed of movement of 
the element toward the retracted position. 

2. The combination with a blowing element and 
power means to move it back and forth between a 
retracted position and an extended position, and 
a controller for said power means of an actuator 
for the controlling means including a member 
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tending constantly to move from à Wörking pô= 
sition to an idle position, a manually operable de 
vice to move said member to a Working position, a 
latch for holding said member in its working po 
sition, mechanism coordinated in movement with 
movements of said element to trip the latch, and 
means including a second manually operable de 
vice for tripping the latch at Will. 

3. The combination with a blowing element and 
power means to move it lengthwise between a re 
tracted position and an extended position, and a 
controller for said power means including a re 
Versing device of an actuator for the controller 
including a member tending constantly to move 
from a Working position to an idle position, a 
manually operable device to move said member to 
a Working position, a latch for holding said mem 
ber in its working position, mechanism coordi 
nated in movement with movements of said ele 
ment to operate the reversing device and to trip 
the latch, means including a second manually op 
erable device for tripping the latch, and means 
including a third manually operable device coop 
erating with the last mentioned means to operate 
the reversing device. 

4. The combination with a blowing element, 
means including an air motor to move it back 
and forth from a retracted position to an extended 
position, and a Valve for admitting steam to said 
element: of air operated means for controlling 
the steam valve, a main air valve for admitting air 
to the motor, means to admit air to said main air 
valve and to said air operated control means, the 
said main air valve tending constantly to close, 
means including a pneumatic actuator and a 
manually operable device for admitting air there 
to for opening the main airvalve, a latch forhold 
ing the main air Walwe open, and means Coordi 
nated in movements with said element for trip 
ping the latch. 

5. The combination. With a blowing element and 
an air motor for moving it back and forth from 
a retracted position to an extended position: Of 
pneumatically actuated apparatus to reverse the 
direction in which said element travels, a 
governor for controlling the flow of air through 
the motor to cause the movement of said element 
toward the retracted position to be slower than 
movement in the opposite direction, and a manu 
ally operable member and means associated 
therewith to admit air to the means for actuating 
the reversing apparatus and simultaneously cause 
air to be supplied to the motor independently of 
governor control. ? 

6. A Soot blower apparatus comprising a sta 
tionary pipe for supplying cleaning fluid and a 
tubular blowing element surrounding and mov 
able lengthwise of the pipe between a retracted 
idle position and an extended working position, 
wherein the end of the pipe within said element 
terminates in a nozzle wherein the bore is re 
Stricted at an intermediate point and wherein 
there are ports through the wall of the nozzle at 
such point. Y 

7. The combination with a blowing element 
adapted to be reciprocated between an extended 
position and a retracted position and to rotate 
about its own axis, of an air motor to reciprocate 
said element and a second air motor to turn the 
latter, a reversing Valve for the first motor, a 
valve device to control the delivery of air to the 
first motor through its reversing valve and 
directly to the second motor, separate pneumatic 
actuators for the reversing valve and said valve 
device, and means, including a manually operable 
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member simultaneously to energize; ordeenergize 
said actuators, - 

8. The combination as set forth in, claim, 
wherein there is a device driven by the first notor, 

6. 
opening said: valves, means including a manually 
operable device to energize said actuators so as to 
open the self-closing: Valves and shift the revers 
ing-valve into position for causing the blower ele 

and means controlled by that device to cause the 5 ment, to be extended, latches to hold the self 
reversing Valve to be shifted at eachi, end of a 
reciprocatory movement of the blowing element 
and to cause the said valve device to shut off the 
air controlled thereby, whenever the blowing ele 
ment is in its retracted position. 

9. The combination. Withi a blowing element 
adapted to be reciprocated between an extended 
position and a retracted position and to , rotate 
about its own axis, of an air motor to reciprocate 
said element and a second air motor to turn the 
latter, a reversing valve for the first motor, a 
Valve device to control the delivery of air-to-the 
first motor through its reversing waive and 
directly to the second motor, separate actuators 
for the reversing valve and said valve device, and 
means, including a push button at a remote point, 
to energize. Said actuators as long as Saidpush 
button is being pressed, latch means for said valve 
device, and means driven by the first motor to 
Control said latch means. 

10. The combination with a blowing element 
adapted to be reciprocated between an extended 
position and a retracted position and to rotate 
about its own axis, of an air motor to reciprocate 
said element and a second air motor to turn the 
latter, a...reversing valve for the first motor, Self 
closing valves to control the delivery of air to the 
reversing valve and directly, to the Second motor, 
respectively, pneumatic actuating means for 
opening said valves, means including a manually 
operable. device...to energize. Such actuators So as 
to open the self-closing valves, and shift the re 
versing valve into position for causing the blow 
ing element to be extended, latches to hold the 
self-closing valves open, means driven by the first 
notor to Cause the reversing Valve to be shifted 
to its retracting position when the blowing, ele 
ment reaches its extended position, and other 
means driven by the first motor to trip the latches 
when said element reaches its retracted position. 

11. The combination as set forth in claim 10, 
Wherein there is a Second manually operable de 
vice and means controlled thereby to make it. 
possible, at any time to energize the actuator fór 
the reversing Wave and cause it to enter its re 
tracting position if it is not. already there. 

12. The combination as-set, forth in claim 10, 
wherein there is an additional manually operable 
device to trip the latch that holds open the valve 
through which air passes to the first motor by 
Way of the reversing Valve. 

i3. The combination with a bowing element 
adapted to be reciprocated between an extended 
position and a retracted position and to rotate. 
about its own axis, of an air motor to reciprocate 
said element and a second air motor to turn the 
latter, a reversing valve for the first notor, self. 
closing Valves to control the delivery of air to the 
reversing valve and directly to the second-motor, 
respectively, pneumatic actuating means for 

closing: Valves. open, a shaft driven by the first 
motor and extending to points near said valves, 
meansson: Said shaft to shift the reversing valve 
Whenever: the blowing element reaches the 

10 vicinity of either of its extreme positions, and 
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other means, on said shaft to trip the latches 
when, said: element reaches the vicinity of its 
retracted position, 

14. The combination with a blowing element, 
means including an air motor, to move it back and 
forth from a retracted position to an extended 
position, and a valve for admitting steam to said 
element: of air-operated means for controlling the 
Steam: Valve, a main: air valve, piping connecting 
the main air. Valve to the motor and having there 
in a two-position reversing device for the motor, 
means driven by the motor in timed relation to 
the blowing - element acting on the reversing de 
Vice to operate the same, the main air valve tend 
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ing constantly to close, piping connected to both 
the main air Walve and said air operated means 
to Supply air, thereto, a valve in the latter piping 
controlling admission of air to said 'air operated 
means, mean.S. driven by the motor intimed rela 

ition to the blowing element to operate the last 
mentioned Valve: an additional, pneumatic op 
erating means for said reversing device; means, 
including a pneumatic actuator that is connected 
to the main air valve, and a manually operable 
deVice för admitting air thereto, to open tihe main 
air Valve; said manually operable device also ad 
mitting air to said pneumatic operating means 
for the reversing device to set the latter in one 
of its two positions, if it is not already there; a 
latch for holding the main air valve open; and 
means Coordinated in movement with said blow 
ing element for tripping the latch. 
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