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BoILER WATER, CONDITIONER AND BLOWOFF SYSTEM 

Lewis O. Gunderson and Oland W. Carrick, Chi 
cago, Ill., assignors to Electro-Chemical Engi 
neering Corporation, Chicago, Ill., a corpora 
tion of Delaware 

Application February 2, 1939, Serial No. 254,176 
(C. 122-381) 16 Claims. 

This invention relates to the removal of im 
purities from boiler water in operating steam 
boilers at a level above the normal water level 
in the boilers. 
More specifically the invention relates to im 

provements in collecting troughs or receptacles 
adapted to be mounted in the boiler adjacent to 
the steam outlet of the boiler for preventing light 
Water, foam or other impurities from entering 
into the steam outlet along with the steam. 
The troughs or collectors of this invention are 

adapted to intercept foam or light water before 
the Same reaches the steam outlet pipe of the 
boiler to insure delivery of a high quality steam. 
The collected matter in the troughs or collectors 
can be drained from the boiler into a liquid-a,c- 
tuated valve adapted to open automatically upon 
accumulation of a predetermined quantity of liq 
luid SO as to permit the accumulated liquid to 
be discharged by boiler pressure. If desired, the 
discharge from the valve can be utilized to op 
erate a blow-off valve communicating with an 
other part of the boiler so that this part of the 
boiler will simultaneously be blown down with 
the discharge from the collecting trough. 
By locating bull's eye sight glasses in the top 

plate of the steam dome on a locomotive in serv 
ice and by directing light into the interior of the 
boiler in operation, We have been able to observe 
the manner in which foam develops inside of a 
boiler and the manner in which this foam fills 
the Steam Space to overflow into the steam outlet 
pipe. We found that the steam velocity was ef 
fective in throwing foam and particles of water 
against the steam outlet pipe or 'dry' pipe and 
other appurtenances inside of the boiler with 
Such force that it created a spray of water drop 
lets which were entrained by the steam and car 
ried into the steam dry pipe. 
We observed that on locomotive boilers With 

tapered boiler courses, the foam would develop 
to fill the steam space to the roof sheet in the 
forward part of the boiler of smaller diameter 
and Would then rise to the forward end of the 
steam dome until it would overflow into the steam 
dry pipe. 
In order to prevent the discharge of impurities 

With the steam into the steam dry pipe, we lo 
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cated foam-collecting or collapsing troughs on 
each side of the dry pipe to intercept the pas 
Sage of foam and other impurities and to permit 
the Working of the locomotive or boiler to ca 
pacity without danger of extraneous matter be 
ing entrained with the steam. Our observations 
have indicated that the location of the foam 
collapsing trough so as to extend on each side of 
the steam dry pipe successfully prevented the 
foam from rising into the steam dome. 
We have now provided a U-shaped collapsing 

trough. With the ends facing the forward end of 
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the locomotive and disposed on each side of the 
steam dry pipe. This U-shaped trough makes 
possible the use of a single trough to extend on 
both sides of the steam dry pipe. 
We have also observed that when foam is de 

veloped to a relatively high point in the steam 
space to the rear of the steam dome, the steam 
generated in the fire box end of the locomotive 
is restricted in its passage to the steam dome and 
passes at a higher velocity over the surface of 
foam in the boiler. This high velocity steam is 
effective in picking up foam and particles of Wa 
ter similar to the manner in which a high wind 
throws a water spray from the crests of waves. 
The picked-up foam and water particles are 
violently thrown by the steam against the steam 
dry pipe, causing a considerable spray of fine 
particles of water that are readily entrained with 
the steam rising into the steam dome. 
In order to prevent Water or foam being car 

ried by the high velocity steam from Spattering 
against the dry pipe to cause entrainment with 
the steam entering the dry pipe, we have pro 
vided a special V-shaped baffle which is so con 
structed that the material picked up by the steam 
slides along a slanting surface so as to be de 
flected to either side of the dry pipe. Without 
causing any spray. Deflecting Wanes are used 
to direct thematerial downwardly into the foam 
collapsing trough. Our observations have indi 
cated that this structure prevents the formation 
of fine particles of Water capable of being lifted 
by the steam leaving the boiler. - 
While the dual arrangement of the U-shaped 

foam collapsing trough and the V-shaped baffle 
is preferred, it will be understood that beneficial 
results will occur through the use of either one 
of these devices. Thus, the deflecting baffle can 
be used alone to direct the water back into the 
boiler instead of into the collapsing trough. Fur 
thermore, the collapsing trough can be used alone 
without the baffle. 

It is, then, an object of this invention to elimi 
nate moisture and foam-entrainment in steam 
leaving a boiler. 
A further object of the invention is to provide 

foam-collapsing or collecting troughs adjacent 
the steam outlet of a boiler for removal of light 
Water and foam from the boiler. 
A specific object of the invention is to provide 

a U-shaped foam-collapsing trough around the 
steam dry pipe of a boiler, such as a locomotive 
boiler. - 

Another specific object of the invention is to 
provide V-shaped baffles adjacent the steam out 
let of a boiler for deflecting material entrained 
With the steam away from the steam outlet. 
A further object of the invention is to pro 

vide a foam-collapsing trough adjacent the steam 
outlet of a boiler having baffles cooperating there 



2 
with to deflect moisture and other impurities 
entrained with the steam into the trough and 
away from the steam outlet. 
A further specific object of the invention is to 

provide collecting devices in steam boilers hav 
ing inlets at levels above the normal water level 
in the boiler and located adjacent the steam 
outlet of the boiler for receiving light water or 
foam developed on top of the boiler water as 
well as moisture entrained with the steam be 
fore the Steam reaches the outlet pipe from the 
boiler. 
Another object of the invention is to eliminate 

the Water spray against the steam dry pipe pro 
jecting into the steam dome of a boiler. 
A further object of the invention is to separate 

moisture entrained in steam before the steam 
reaches the outlet from the boiler and to utilize 
this separated moisture for actuating a blow 
off device to blow down the boiler. 
Another object of the invention is to collapse 

foam and light water developed to a dangerous 
level in the boiler, to separate moisture entrained 
from Steam in the boiler and to utilize the com 
bined collapsed foam and separated moisture for 
effecting a blowing down of the boiler. 
Other and further objects of the invention will 

become apparent to those skilled in the art from 
the following detailed descriptions of the an 
nexed sheets of drawings which form a part of 
this specification. 
On the drawings: 
Figure 1 is a fragmentary, broken diagram 

matic side elevational view, with a part broken 
away and shown in vertical croSS-Section, of a 
locomotive boiler equipped with the devices of 
this invention; 

Figure 2 is a vertical cross-sectional view, with 
parts in elevation, taken along the line II-II of 
Figure 1; 

Figure 3 is a fragmentary horizontal cross 
Sectional view, with parts shown in elevation, 
taken along the line III-III of Figure 1; 

Figure 4 is a fragmentary vertical cross-sec 
tional view, with parts in elevation, of a loco 
motive boiler equipped with another form of 
foam-collapsing trough according to this inven 
tion; 

Figure 5 is a horizontal cross-sectional view 
taken along the line V-W of Figure 4 with part 
of the boiler shell broken away to show the top 
plan of the collapsing trough; 

Figure 6 is a vertical cross-sectional view, with 
parts in elevation, taken along the line WI-VI 
of Figure 4; 

Figure 7 is a broken, fragmentary side eleva 
tional view, with parts broken away and shown 
in vertical croSS Section, of a stationary vertical 
tube, horizontal drum type of boiler equipped 
With the foam-collapsing trough and baffle de 
vices of this invention; 

Figure 8 is a horizontal cross-sectional view, 
With parts shown in plan, taken along the line 
WITI VIII of Figure 7; and 

Figure 9 is a vertical cross-sectional view, with 
parts in elevation, of a liquid-actuated discharge 
valve controlled by the liquid removed from the 
collapsing troughs of this invention. 
As shown on the drawings: 
In Figure 1 the reference numeral 0 desig 

nates generally a locomotive having the usual 
boiler shells , a, lib and lic defining a ta 
pered boiler course 2. Plates 3 define a fire 
box 4 in the boiler at the rear end thereof. The 
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usual engineer's cab 5 is mounted around the 
rear end of the boiler. 
The boiler shell a has an opening 6 in the 

top thereof communicating with the usual steam 
dome 7 mounted on top of the boiler. A steam 
outlet pipe or dry pipe 8 extends upwardly into 

- the steam dome 7 and has the open end thereof 
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spaced beneath the top of the dome as shown. 
The dry pipe 8 is connected to a horizontal 

pipe 9 extending to the operating cylinders of 
the locomotive for supplying steam thereto. 
As shown in Figures 1 to 3, a U-shaped foam 

collapsing trough or collector 20 is mounted on 
the dry pipe 8 by means of a mounting bracket 
2 and bolts such as 2a (Figure 3). This 
trough or collector 20 has the legs 20 and 200 
thereof disposed on each side of the pipe 8, 
while the base of the U faces the rear end of 
the boiler and extends behind the pipe 8. 
The open top of the trough or collector is pref 

erably Spaced below the steam dome 7 but con 
municates with the steam space of the boiler at 
a level above the normal boiler water level. 
A substantially V-shaped baffle plate 22 has 

the sides thereof bolted to the pipe 8 by means 
of bolts 23. The plate 22 extends above the top 
of the trough or collector 20 and almost to the 
top of the pipe 8. The base or point of the 
plate 22 faces the rear of the boiler. As best 
shown in Figure 3, the baffle plate 22 is aligned 
With the interior of the trough or collector 20 So 
that material draining downwardly from the 
plate will be collected in the trough or collector. 

Deflecting vanes 24 are mounted on the plate 
22 and slope downwardly in Spaced relation from 
the point or base of the plate to the top of the 
collecting trough. 
A drain pipe 25 extends into the bottom portion 

of the collecting trough 20 at the rear end there 
of as shown. This pipe 25 is coupled to a short 
vertical pipe 26 extending upwardly therefrom. 
The pipe 26 in turn is coupled to a pipe 27 ex 
tending through the boiler shell and communi 
cating with a manually operated valve 28 mount 
ed on the outside of the boiler. 
A vent pipe or tube 29 communicates with the 

vertical pipe 26 So as to prevent a siphon dis 
charge out of the collapsing trough 20. Since 
the discharge pipe 27 communicates with the 
drain pipe 25 at a level above the bottom of the 
collapsing trough the pipe 25 must always be 
below the level of liquid in the trough before the 
liquid can flow into the pipe 27. 
As shown in Figure 1, the valve 28 is operated 

through a rod 29 extending alongside of the loco 
motive and into the engineer's cab 5. This rod 
29 can be turned by a handle 30 in the engineer's 
cab. . 
The valve 28 discharges into a pipe line 3 

communicating with a liquid-actuated valve 32. 
The valve 32 discharges into a pipe 33 connected 
to a pipe 34. The pipe 34 communicates at one 
end with a pipe 36 connected to a blow-off valve 
37 which communicates with the bottom portion 
of the boiler. The other end of the pipe 34 is 
connected to a steam separator 38 mounted on 
top of the boiler. The steam separator 38 may 
be of the centrifugal type and has a steam dis 
charge outlet 39 at the top thereof and a water 
drain line 40 extending below the bottom of the 
boiler. 
When the liquid-actuated valve 32 is opened 

to permit water from the drain line 3 to be 
blown through the valve into the pipe 33, the 
pressure of this liquid will act on the blow-off 
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valve 37 through the pipe line 36 to open the 
valve. The combined discharge from the blow 
off valve 37 and from the liquid-actuated valve 
32 will then enter the steam separator 38 through 
the pipe 34. Steam is separated from the com 
bined liquids and discharges from the separator 
at 39 While the liquids are drained with harmless 
force through the drain line 40. 
The liquid-actuated valve 32 is best shown in 

Figure 9. As shown in Figure 9, the drain line 
3f from the collapsing trough 20 communicates 
with a chamber 4 in the top of the valve. The 
chamber 4 is connected through a passageway 
42 with a float chamber 43 in the bottom of the 
valve. A float bucket 44 is mounted in the 
chamber 43 and is adapted to float in the liquid 
collected in the chamber until the liquid level 

O 
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rises above the top of the bucket. Liquid Will . 
then enter the bucket to sink the same. The 
bucket carries a pilot valve 45 on a rod 46 ex 
tending through a tube 47 which communicates 
with the interior of the bucket. The pilot valve 
45 controls a passageway 48 in an auxiliary valve 
49 adapted to seat on a valve seat 50 establish 
ing communication between the float chamber 43 
and a discharge chamber 5. An open-ended 
cylinder 52 is mounted in the discharge cham 
ber 5. This cylinder slidably receives a piston 
53 secured to the valve 49 for controlling the 
valve. A second pistOn 54 likewise is slidable 
in the cylinder 52 and controls a valve 55 adapted 
to be seated on a seat 56 which establishes com 
munication between the inlet chamber 4 and 
the discharge chamber 5. 
When the bucket 44 sinks, the pilot valve 45 

is pulled away from the mouth of the passage 
way 48 to vent the space 57 between the pistons 
53 and 54 to the pressure existing in the float 
chamber. This pressure will force the pistons 
apart to open the valves 49 and 55 thereby di 
rectly venting the pipe 3 with the pipe 33 so 
that liquid will rapidly flow through the valve. 
As soon as the liquid level in the float chamber 
43 reaches a level below the top of the bucket, 
the bucket will again float in the chamber to 
move the pilot valve 45 against the mouth of 
the passageway 48 and the boiler pressure exist 
ing in the inlet side of the valve will close the 
auxiliary valves 49 and 55. 
This type of valve, therefore, will only permit 

passage of liquid therethrough and the steam in 
the boiler is not vented to the discharge line 33. 
The device shown in Figures 1 to 3 operates 

by collecting foam, light water or other impuri 
ties on top of the boiler water into the collaps 
ing trough 29 and by simultaneously collecting 
moisture entrained with the steam entering the 
steam dome. The collected material is accu 
mulated in the trough or collector 20 until a 
Sufficient amount is received therein for flow 
ing out through the pipe 3 into the valve 32 
for opening the valve. The valve Will then all 
tomatically open and the collected liquid will be 
discharged through the steam separator where 
any Steam flashed from the hot liquid is removed 
at 30 While the liquid is drained through 40 to 
the road bed. The liquid is propelled through 
the valve under the boiler pressure existing in the 
boiler and, if desired, can be utilized to operate 
the blow-off valve 37 so that the lower portion 
of the boiler will simultaneously be blown down 
with an emptying of the collapsing trough 20. 
If it is desired to prevent a drainage of the col 
lecting trough 20, the valve 28 can be closed by 
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3 
manipulation of the valve wheel 30 in the engi 
neer's cab. 
In the modification shown in Figures 4 to 6, 

a closure plate 60 is secured to the boiler shell 
la in the steam dome portion 7. This plate 
60 extends snugly around the dry pipe 8 as 
shown in Figure 4 and has a Smaller opening 6 
than the opening 6 described in Figures 1 to 3. 
As shown in Figures 4 and 6 the plate 60 can be 
Welded to the boiler shell a and can be rein 
forced by means of fanges 62 (Figure 6) Con 
nected with the steam dome 7. 
A foam collapsing trough 63 has side flanges 

64 secured as by Welding, riveting or the like. 
to the inside of the boiler shell a and to the 
bottom face of the plate 60. 
The collapsing trough 63 has an elongated 

channel portion 65 extending rearwardly from 
the steam dome 7 and communicating at its rear 
end with the steam space of the boiler through 
an open top portion 66. This open top portion 
66 is spaced below the top of the boiler shell a 
and Steam can enter into the passage 65 as 
indicated by the arrow in Figure 4. 
The forward end of the collapsing trough 63 

has a Sump portion 67 directly under the steam 
dome 7. The forward walls of the sump portion 
67 are V- or U-shaped as at 68 to provide legs 
67a and 67b on each side of the dry pipe 8 be 
neath the plate 60. The tops of the Walls 68 
have flanges 68c thereon (Fig. 4) secured to the 
plate 60 to close the forward end of the sump 67. 
As shown in Figure 5 the forward ends of the legs 
6a and 67b are rounded. 

Deflecting vanes 69 are mounted in the sump 
67 on the U-shaped or V-shaped end walls 68 
thereof. These vanes slope downwardly from 
the top portion of the sump for directing liquid 
to the bottom of the sump. The vanes 69 can 
be curved at their outer end if desired to con 
form with the rounded end walls of the legs 6 a. 
and 67b as shown in Figure 5. 
Additional vanes 69a can be secured on the 

side Walls of the collapsing trough 63 as shown 
in Figures 4 to 6 for directing moisture to the 
bottom of the trough. The vanes 69 and 69a, 
provide pockets or channels to intercept the 
moisture. 
The Sump 6 is drained through a drain outlet 

70 which can be connected to a liquid-actuated 
Valve and steam separator as described in 
Figures 1 to 3. 
In the modification shown in Figures 4 to 6, 

the steam will be fed to the dry pipe 8 through 
the inlet 66 of the trough 63. The steam from 
the inlet 66 will flow forwardly along the pas 
Sage 65 of the collapsing trough 63 and will im 
pinge against the walls 68 at the forward end 
of the trough. Any moisture entrained with the 
steam will be deflected downwardly into the 
Sump 6, while the clean steam can enter the 
steam done through the opening 6 of the plate 
60. This trough prevents moisture from enter 
ing the dry pipe 8 and is effective not only in 
removing entrained moisture from the already 
formed steam but also in removing foam from 
the boiler when it reaches a level above the 
top of the inlet 66. 
In the modification shown in Figures 7 and 8, 

the reference numeral 80 designates a horizontal 
drum of a stationary type of boiler. The drum 
80 has a steam outlet 8, at the top thereof and 
Water tubes 82 communicating with the lower 
portion thereof. 
According to this, invention, a foam-collapsing 
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trough 83 is mounted in the drum 80 on Sup 
ports 83a secured to the drum wall. The top 
of the trough is below the steam outlet 8. The 
collapsing trough 83 has concentric inner and 
outer side walls 84 and 85 joined by a base 86 so 
as to define an annular open top chamber. The 
inner wall 84 has four spaced leg portions 84a 
extending above the wall 85 as shown in Figure 
8. These legs 84a have V-shaped baffle plates 
87 and 88 secured thereon and disposed above 
the top of the walls 85. Shorter legs 84b con 
nect two adjoining legs 84a between the diver 
gent ends of each baffle plate 87 and 88 at a 
level above the top of the wall 85. The tops of 
the baffle plates are cut away above the legs 84b 
to provide side passages to the steam outlet 8. 
The points or converging ends of the baffles 8 

and 88 face the ends of the drum 80. Deflecting 
wanes 89 are mounted on each baffle 87 and 88 
on the outer faces thereof and slope down Wardly 
from the tops of the baffles as indicated. 
The top ends of the Walls 85 of the collapsing 

trough 83 are at a level in the drum 80 that is 
above the normal water level therein. So that 
foam or light Water developed on top of the boiler 
water can spill into the trough Whenever it 
reaches a level above the walls 85. Since the 
walls 85 are below the steam outlet 8, this foam 
will never reach the level of the steam outlet. 
The deflecting vanes and the baffle plates will 

direct moisture entrained with the Steam either 
into the collapsing trough or back toward the 
boiler water so that the steam entering the outlet 
8 is Substantially pure. 
The collapsing trough 83 has a drain 90 com 

municating With the bottom thereof and con 
nected to a discharge pipe 9 extending through 
the end of the drum 80. This discharge pipe 
may be connected to a Water-actuated Valve Such 
as 32 for effecting the automatic removal of 
Water from the collapsing trough Without, how 
ever, permitting the discharge of steam from 
the drum. 
From the above descriptions, it should be un 

derstood that this invention now provides in 
proved foam-collapsing troughs or collectors in 
boiler constructions. . The invention also pro 
vides deflecting means or baffles to Separate en 
trained moisture from the Stean before the 
steam leaves the boiler. The collapsing trough 
communicates With the Steam space of a boiler 
at levels above the normal water level in the 
boiler so that good boiler Water is not discharged 
through the collapsing trough. At the same time 
the inlet levels of the collapsing trough are ar 
ranged so that the foam or light Water Will be 
intercepted before it reaches: the Steam outlet 
from the boiler. 
We are aware that many changes may be made 

and numerous details of construction may be 
varied through a Wide range Without departing 
from the principles of this invention, and we, 
therefore, do not purpose limiting the patent 
granted hereon otherwise than necessitated by 
the prior art. 
We claim as Our invention: 
1. A collecting device for boilers comprising an 

elongated open top pan having flanges extending 
from the side walls adapted to be Secured to the 
inner face of a boiler shell at the top of a boiler, 
said pan having an inlet Opening at One end 
thereof and a Sump portion at the other end 
thereof, and the end Wall of Said Sump portion 
being substantially U-shaped to define spaced 
legs along the sides of the Sump, 
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2. In a locomotive boiler having a steam dome, 

a steam outlet pipe extending from the forward 
end of the boiler and an upturned leg on the end 
of the Steam pipe extending into the steam dome, 
the improvement which comprises a foam col 
lapsing trough in Said boiler defining a substan 
tially U-shaped chamber around said upturned 
end of the outlet pipe, a drain for said chamber 
and a baffle having divergent vertical side walls 
Communicating With the interior of Said trough 
and extending above Said trough on each side of 
Said upturned end, said Side Walls of the baffle 
converging toward the rear of the boiler to pro 
Wide a deflecting Surface for moisture and steam 
that would normally impinge against the upward 
end of the outlet pipe whereby the moisture can 
Slide along the deflecting surface and into the 
trough Without creating a spray. 

3. In a locomotive boiler having a steam dome 
at the top thereof, and a steam throttle pipe ex 
tending through said boiler from the front end 
thereof into Said steam dome, the improvement 
Which comprises a foam collapsing trough in 
Said boiler mounted on said steam throttle pipe 
and defining a substantially U-shaped open 
topped chamber, around said pipe with the con 
necting portion of the chamber facing the rear 
end of the boiler, a drain for said chamber and 
converging vertical baffle plates communicating 
With the interior of said trough extending above 
Said trough having converged ends facing the 
rear of the boiler whereby impurities entrained 
in Steam passing to the steam dome can slide 
along Said baffle plates without creating a spray 
and be collected in said trough. 

4. In a locomotive boiler having a steam dome 
in the top thereof and a throttle pipe extending 
from the interior of said boiler upwardly into 
Said Steam done, the improvement which com 
prises a plate member across the bottom of the 
Steam dome having an aperture receiving the 
throttle pipe therethrough and a second aperture 
in Spaced relation from the throttle pipe per 
mitting flow of Steam into the steam dome, a 
foam collapsing trough secured to the inner face 
of the boiler and having a sump portion beneath 
the aperture in said plate, said trough having a 
steam inlet opening remote from the steam dome, 
Whereby Steam entering the throttle pipe will 
flow through the trough to the sump end thereof 
and thence upwardly through the aperture in said 
plate into the steam dome. 

5. In a locomotive boiler having a steam dome 
in the top thereof and a throttle pipe having an 
upturned end extending into said steam dome, 
the improvement which comprises a foam col 
lapsing trough having a Sump portion in the 
boiler beneath the steam dome and an elongated 
chamber extending rearwardly in the boiler from 
Said Sump, the rear end of said chamber having 
a steam inlet opening between the top thereof 
and the top of the boiler, said sump portion of 
the trough having spaced legs extending on 
each side of the throttle pipe beneath the steam 
dome and a plate receiving the upturned end of 
the throttle pipe therethrough, said plate Sealing 
the tops of said legs. 

6. A collecting device for boilers comprising a 
pan having concentric inner and outer walls 
joined by a bottom to define an annular Open 
topped chamber, said inner wall having portions 
extending above the outer wall and a V-shaped 
baffle above Said outer wall secured to said pOr 
tions of the inner Wall. 

7. The method of operating steam boilers to 
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produce high quality steam which comprises co 
lecting impurities in the boiler directly from the 
boiler Water at a level below the steam outlet but 
above the normal water level, deflecting moisture 
in steam leaving the boiler away from the steam 
Outlet along diverging paths without creating a 
Spray, collecting deflected moisture, and dis 
charging the collected impurities and moisture 
from the boiler, - 

8. The method of operating steam boilers to 
produce high quality steam which comprises col 
lecting impurities in the boiler directly from the 
boiler water at a level below the steam outlet but 
above the normal water level, deflecting moisture 
in steam leaving the boiler away from the steam 
outlet, collecting the deflected moisture and dis 
charging the collected impurities and moisture 
Without Substantial loss of steam only when a 
predetermined amount has been collected. 

9. The method of producing high quality steam 2 
in a locomotive type boiler having a steam dome 
and a steam outlet pipe extending upwardly, from 
the boiler into the steam dome which comprises 
downwardly and laterally deflecting steam that 
Would normally impinge against the pipe away 
from the mouth of the pipe to free the steam en 
tering the pipe from moisture, collecting released 
moisture from said deflected steam, simultane 
Ously collecting light water and foam from the 
boiler water at a level above the normal water 
level but below the mouth of the pipe, and dis 
charging the collected material from the boiler 
Without discharge of steam therewith. 

10. The method of purifying steam in an op 
erating steam boiler which comprises impinging. 
steam in the boiler flowing to the steam outlet 
of the boiler against a baffle sloping laterally out 
Ward from the direction of flow of the steam, 
trapping impurities released by said impingement 
On Said baffle against upward flow to the steam 
outlet, draining the trapped impurities down 
Wardly and outwardly from said steam outlet, 
collecting Said impurities in the boiler, and flow 
ing the purified steam upwardly to said steam 
Outlet. 

11. In a steam boiler having a water space, a 
steam Space above the water space and a steam 
Outlet at the top of the steam space, the im 
provements which comprise an open topped col 
lecting pan in Said steam space under said out 
let with the open top at a level above the normal 
boiler water level in the water space but below 
Said steam outlet, a generally V-shaped vertical 
baffle carried by said pan and extending above 
the open top thereof, said baffle having a ver 
tical leading edge in the path of steam flow to 
Said steam outlet and having side walls diverging 
from Said leading edge into laterally spaced re 
lation from said steam outlet, moisture trapping 
Vanes on said baffle communicating with the pan 
for directing moisture from steam impinging 
against the baffle into said pan, and a drain for 
Said pan to discharge collected moisture out of 
the boiler. 

12. In a locomotive boiler having a steam dome 
at the top thereof, a throttle pipe extending 
through the boiler from the front end thereof 
and an elbow pipe secured on the end of the 
throttle pipe and extending into the steam dome, 
the improvement which comprises a substantially 
U-shaped open topped pan mounted on said el 
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bow below the steam dome and having the side 
legs thereof extending on both sides of the el 
bow, a drain for said pan, a baffle having con 
vergent vertical side Walls on each side of the 
elbow communicating With the interior of the 
pan and extending above the pan, the Converged . 
ends of said side walls facing the rear of the 
boiler, and downwardly sloping moisture deflect 
ing vanes on said side walls of the baffle whereby 
steam and moisture flowing toward said elbow 
pipe will slide along the side walls of the baffle 
without creating a spray and whereby said vanes 
will deflect the sliding moisture into the pan. 

13. In a steam boiler having a steam dome and 
a steam outlet pipe extending upwardly into said 
dome, the improvement which comprises an open 
topped pan mounted in said boiler below the 
upper end of said pipe, a baffle extending on each 
side of said pipe in the path of steam flow to the 
upper end of the pipe, said baffle communicating 
with said pan and so positioned that steam in 
flowing to the pipe will impinge against the baffle 
for deflection of moisture entrained therein into 
the pan. 

14. In a steam boiler having a steam outlet in 
the upper portion thereof, the improvement which 
comprises an open topped pan mounted in said 
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boiler below said steam outlet but having the open 
top thereof above the normal water level of the 
boiler at a level to receive directly from the 
boiler water the foam and light water on the 
boiler water, a baffle communicating with said 
pan having a converged end in the path of steam 
flow to the outlet and having divergent ends on 
each side of the steam outlet, and said baffle SO 
positioned that moisture in steam flowing to the 
outlet will impinge against the baffle and be de 
flected into the pan. 

15. In a steam boiler including a water space, 
a steam space, a steam outlet communicating 
with the steam space, and a fire box in longi 
tudinally spaced relation from the steam outlet, 
the improvements of an elongated trough 
mounted in the boiler to extend beneath the steam 
outlet and in a longitudinal direction therefrom 
toward the fire box, said trough having side and 
end walls projecting into the steam space above 
the normal water level in the boiler and pro 
viding an inlet to the trough at a level below the 
steam outlet and above the normal water level 
to intercept into the trough foam and light water 
direct from the boiler water before the foam and 
light water reach the steam outlet, said trough 
defining an elongated localized non-steam-gen 
erating clear steam channel to the steam outlet, 
and a drain for discharging collapsed foam and 
light water out of the trough to maintain the 
clear steam channel. 

16. The method of operating steam boilers to 
produce high quality steam which comprises 
forming a localized boiler course beneath the 
steam outlet of the boiler and extending toward 
the hottest portion of the boiler, collecting im 
purities directly from the boiler water into said 
localized course at a level below the steam out 
let but above the normal water level, and dis 
charging the collected impurities to maintain a 
non-steam-generating clear steam channel along 
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the length of the course to the steam outlet. 

OLAND W. CARRICK. 
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