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PATENT OFFICE. 
DAVID S. JACOBUS, OF JERSEY CITY, NEW JERSEY, ASSIGNOR TO THE BABCOCK & WIIL 

COX COMPANY, OF BAYONNE, NEW JERSEY, A CORPORATION OF NEW JERSEY. 

METHOD OF AND APPARATUS FOR PROTECTING BOIL.E.R. ECONOMIZERS FROM 
EXTERIOR CORROSON. 

Application filed July 13, 1918, Serial No. 244,635. 

To all whom it may concern: 
Be it known that I, DAVID S. JACOBUs, a 

citizen of the United States, residing at Jer 
sey City, in the county of Hudson and State 
of New Jersey, have invented certain new 
and useful improvements in Methods of 
and Apparatus for Protecting Boiler Econ 
omizers from Exterior Corrosion, of which 
the following is a specification. 
The purpose of the present invention is 

to prevent corrosion on the exterior surfaces 
of economizers for boilers in cases where 
there is sweating on the exterior surfaces of 
the tubes ordinarily employed in the con 
struction of such economizer, but I contem 
plate the use of my improvements in any 
field for which they are adapted by their 
Inature. 
An important object of my invention is 

to provide for the application of oil, as 
phaltum, pitch or the like material for pre 
venting corrosion, to the tubes subjected to 
the sweating action, the protective material 
being fed at intervals or continuously along 
with the gases so as to cause it to spread 
over the surfaces, this method being par 
ticularly applicable where the gases are 
washed with water before they are passed 
to the section of the economizer which is to 
be treated with the protective material. 
Another important object of my invention 

is to provide means for applying uniformly 
in the desired quantities the protective ma 
terial, such means serving also to remove 
any excess of the material or other accre 
tions from the economizer tubes and I pro 
vide also for reclaiming any excess of the 
protective material fed to the economizer. 
The invention will be understood by ref 

erence to the accompanying drawings in 
which Figure 1 is a diagrammatic side elle 
vation partly in section of a steam boiler 
plant embodying my invention; Fig. 2 a. 
rear view of the high pressure stage of the 
economizer of Fig. 1; lig. 3 is a fragmen 
tary view in side elevation partly in section, 
upon an enlarged scale, of a portion of one 
group of the economizer tubes provided 
with oil-fed wipers; Fig. 4 is a view in 
transverse, horizontal section of one of the 
economizer tubes and Wipei's taken on the 
line a'-a' in Fig. 3; Fig. 5 is a fragmen 
tarv, detailed view upon a still larger scale 
of a portion of the wiper shown in Fig. 3; 

Renewed April 12, 1924. 

Fig. 6 is a diagrammatic view in elevation, 
partly in section of a modified form of boil 
er plant illustrating a modification of my 
invention. Similar reference numerals in 
dicate similar parts in the several views. 
My method may be carried out in con 

nection with any suitable boiler plant, such 
as that illustrated and described in my ap 
plication Serial No. 876,012, of which a 
description follows. 

Referring to Figs. 1, 2 and 3, the numeral 
1 designates a boiler of standard design hav 
ing a longitudinal steam and water ?rum 2, 
and fired with a chain grate stoker 3, the 
waste gases from the boiler escaping 
through a flue in which the economizer and 
spraying devices are located. For the pur 
pose of describing one method of practising 
the invention I have shown a two-stage econ 
omizer with means for eliminating the air 
from the water before it is delivered to the 
high pressure stage. The latter is desig 
nated generally by the letter A and is shown 
as located in a vertical flue 4, and as sub 
jected to the hottest gases. The low pres 
sure stage is designated generally by the 
letter B and is shown as located in a hori 
Zontal flue 5, and as subjected to the coldest 
gases. The gases are made to flow in a 
downward direction over the tubes of the 
high pressure stage, and the flow of water 
through said stage is, in general, in the re 
verse direction of the flow of the gases. The 
high pressure stage of the economizer is 
shown in Fig. 2 as consisting of a series of 
rows of tubes 6 expanded into horizontal 
boxes or healers 7, said tubes having a 
slight inclination upward in the direction 
of the flow of the Water. The tubes and 
boxes are preferably of Wrought iron or 
wrought steel to withstand the high boiler 
pressure to which this stage of the econo 
mizer is subjected. 
The low pressure stage is shown as con 

sisting of four separated banks or groups 8, 
9, 10 and 11, each of four sections, prefer 
ably of cast iron tubes fitted into cast iron 
horizontal boxes or headers. The spaces be 
tween the banks provide for access to the 
tubes through door's 12. IBeneath each of 
these banks is a pit 13 for collecting steam 
condensed from the gases, or the oil which 
may be used for coating the outside of the 
tubes. Wipers 102 are shown on the tubes 
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of the low pressure stage of the economizer 
for applying the protective coating thereto. 
The banks of the low pressure stage are so 
connected that the feed water entering 
through pipe 15 is distributed through the 
lower connected headers of bank 11 and 
escapes from said bank through the upper 
headers thereof to the upper header of the 
right hand section or row of tubes of bank 
10; thence down said section to the lowei 
header thereof from which it is distributed 
through the remaining lower headers of 
bank 10, thence upward through the other 
sections of bank 10 to the corresponding 
upper headers, and thence in a similar man 
ner through the Sections of bankS 9 and 8, 
finally leaving the low pressure stage 
through the pipe 16 leading to the tank 17. 
It is to be understood of course that I do 
not limit myself to this exact connection of 
the several banks of the low pressure stage. 
In tank 17 are preferably perforated plates 
over which the water is made to flow, and by 
which it is broken up, to facilitate the dis 
engagement and escape of air and gases 
from the Water, such disengagement being 
assisted by heating the water in the low 
pressure stage of the econolinizer, aid, if 
desired, by maintaining a partial vacuuin 
in the tank by any Suitable means; such as 
the dry vacuum pump 50; or the air and 
gases are permitted to escape through a re 
lief valve 18. From the tank 17 the water 
is conducted by a pipe 19, to a feed pump 
20 which forces it through a pipe 21 to the 
lower part of the high pressure stage of the 
economizer. The water enters the lowermost 
header 7 and flows from side to side, through 
Successive rows of tubes as indicated by the 
allows in Fig. 2, and is delivered from 
the high pressure stage, thi'ough pipe ::2, 
into the steam and watei' drum 2. 'This fio Av 
of the Water through the high pressure stage 
of the economizer provides for a positive cir 
culation, and the passage through tubes all 
of which are inclined upward with reference 
to the direction of flow of the water, and, 
in general in the reverse direction of the 
flow of the gases. 

It is well-known that the late of heat 
transfer from steam or liquids to a coole 
surface, such as a tube wall, is much higher 
than the rate of transfer from gases at the 
Same temperature to the samme cooler suir 
face, and this principle is utilized by me 
in the operation of a steam boiler econoln 
iZer. In the arrangement shown in Fig. 1 
I introduce water, or steam, or both, into 
the gases between the high and low pressure 
Stages of the economizer, one means for such 
purpose being a Series of perforated pipes :23 
connected to boxes 24 located in the ?ite 4 
below the high pressure stage A of the 
economizer. As shown, the wall 4 of the 
fue 4 stops short of the bottom of the Hue 

so that the gases will flow through the pas 
Sage below the wall 4', and upward to the 
'opening into flue 5, and, if desired, a second 
Series of perforated pipes 25 may be placed 
at the opening into fue 5. The Water or 
steal is deliveied to the pipes 23 and 25 by 
any suitable means. The Water may be Sup 
plied to the well 26 at the bottom of the flue 
4 by a pipe 27 and pumped from the Weil 
by a pump 28, through valved pipes 29 and 
30 to the perforated pipes 23 and 25 from 
which it escapes in fine streams Ol' Spray. 
Any suitable means other than perforated 
pipes may be used for splaying the water. 
The water in the well 26 is maintained at a 
lower lever than that in the pits 13 under 
banks of tubes of the low pressure stage of 
the economizer, and the water which col 
jects in the pits 13 flows from one to the 
other through pipe connections 31, passing 
through the partition walls. These connec 
tions are water-sealed to prevent the ?lue 
gases being drawn through them. The water 
which collects in the pit beneath the bank 8 
of the low pressure stage flows through a 
pipe 32 to the well 26, the lower' end of 
pipe 32 being watel'-sealed as shown. When 
the water becomes too impure for use it 
inlay be drawn of through a pipe 33 and 
fresh water supplied to the well 26. When 
the wate) is circulated over and ovel again, 
a reagent to neutralize the acid fullmes ab 
sorbed by the Water may be added. Instead 
of circulating the Water, the plant may be 
operated by having a continuous supply of 
fresh water through pipes 29 and 3(), and a 
continuous withdrawal through pipe 33 
with a sufficient supply in the well:26 to 
maintain a Water seal for the pipe 32. 

Dool's 26 may be provided in the wall of 
flue 4 through which access may be had to 
the well 26 for the purpose of wishing out 
the sediment through pipe 33, or the sedi 
iment may be shoveled out through the doors. 
When the water is sprayed into the gases, 

as above described, the water will be partly 
evaporated and will reduce the temperature 
of the gases, as a limit, to approximately 
212° F., and this will produce a considerable 
volume of steam which will be condensed as 
the gases pass over the low pressure stage 
of the economizer. This cooler stage of the 
economizer will be more active in absorbing 
the heat from the steam and linoist gases than 
the same stage would be in absorbing heat 
from relatively dry gases. 
As above stated, steam alone, or stealin 

and water, may be used for moistening and 
Washing the gases. in plants where the 
1n hain Steaun motor's aire iruin inon-condensing, 
there is a surplus of exhaust steam, and this 
exhaust steam could be used in place of wa 
tel'. Steam would give additional heat to 
the economizer and would serve to throw 
down the cinders. 
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In addition to the advantage of an in 
creased rate of heat transfer due to the ad 
dition of moisture to the gases, there is a 
further advantage in that the means de 
scribed provide for the removal of soot, cin 
del's and tar from the gases. In certain 
plants there is much trouble with the depo 
sition of tar from the furnace gases on the 
coolest tubes of the economizer. This tar 
carries with it soot from the gases, the whole 
forming a pasty mass which cannot be ef 
fectively scraped from the tubes and which 
collects at the lower ends of the tubes and 
above the lowermost headers. By using a 
water spray or steam, in the manner de 
scribed, the greater part of the tar and the 
soot will be carried down and deposited in 
the Well 26. 
Any suitable means may be utilized to 

carry out my process for the application of 
protective material to the exterior of the 
economizer tubes of the banks S. 9, 10 and 
11, and as one convenient form of device 
for this purpose I have shown each bank of 
tubes as having spreading devices somewhat 
similar in alrangement and operation to the 
scrapers illustrated in my application, Se 
rial No. 876,012, these spreaders being pref 
erably made in three parts in the same way 
as the scraper's used in commercial forms of 
cast iron economizers. The part designated 
by the reference numeral 100 consists of a 
skeleton frame or sleeve of which one may 
be provided for each of the economizer tubes 
101 to be provided with protective material, 
these sleeves being operated by any suitable 
means, such as a carriage 102 for each bank 
of tubes, the carriages on adjacent banks 
being connected preferably in balanced rela 
tion by flexible devices 103 such as chains 
passing upward over pulley's 104 which may 
be utilized to operate the carriages 102, an 
actuating shaft 105, actuated by suitable 
means, not shown, being illustrated as the 
main actuating member. When the shaft 
105 is operated in the direction of the ar 
row 106, all the pulleys 104 are turned to 
lift one of the pairs of carriages, allowing 
the other member of each pair to descend, 
and reversal of the shaft raises the last men 
tioned members of each pair, and permits 
the others to descend, the oil, pitch or other 
protective material being supplied through 
ipes 107 mounted above the frames 100 and 
|??? perforations through which the pro 
tective material is delivered, and each frame 
preferably having means such as the leather 
insets 108 to spread the protective materal 
over the surface of its pipe 101. All of the 
pipes 107 may be fed from a common source 
as by a pipe 107” having a valve and con 
necting the ends of all of the pipes 107 with 
a supply of protective material, such as a 
tank or the like. 
Any excess of oil will descend into the sits 

13 and pass over through pipes 31 and 32 
into the well 26 from which means to re 
claim the oil may be provided, a convenient 
form of such means being shown at 13 
which designates a drain pipe located at a 
height suitable to receive the oil without the 
Water therebeneath. The pipe 131 may con 
veniently be provided with a valve by which 
the oil may be drawn of from time to time 
into a suitable tank as it accumulates in the 
well 26. 
In the design shown in Fig. 6, I have 

illustrated modified appalatus for carrying 
out my protective process in connection 
with a boiler plant comprising a bank of 
generating tubes 200, which with the fur 
nace 201, superheater 202 and steam and 
Water drum 203, may be, and are shown as 
being, of well-known structure and arrange 
ment, so that detailed description thereof is 8 
not necessary. 
From this boiler, the gases pass upward 

through a flue 204 in which I have shown a 
bank of tubes 205 constituting a vertical 
econonizer to which the water is introduced 
through pipe 206 by means of pump 207 
and passes to the steam and water drun. 203 
through pipe 208. 
The gases on passing from the vertical 

economizer enter a chamber 209 through 
which water is sprayed, being introduced 
thereto through a pipe 210, and from this 
washing chamber the water may flow to a 
settling tank and means for re-pumping, not 
shown. From the chamber 209 the washed 
gases pass over to an extension chamber 211 
in which are installed the horizontally ex 
tending tubes of an economizer 212, this 
economizer being preferably of substantially 
the same type and structure as that illus 
trated and described with reference to Fig 
ut'e 2. 

In accordance with my invention, I. pro 
vide for the application to the outer sur 
faces of the tubes in economizer 212 of a 
protective material, which may consist of 
oil introduced through a pipe 213 at high 
pressure through a spray nozzle 214 which 
applies it in atomized condition, the oil be 
ing preferably heated to secure a better 
atomization. 
The gases after passing through the econ 

omizer 212 flow through an upwardly in 
clined conduit 215 of approximately the full 
width of economizer 212 which brings them 
together through a funnel-shaped connec 
tion 216 into a fan 217 driven by a motor 
21S to create a forced draft in the stack 219. 
The excess of oil may be collected as in 

dicated at 220 at the base of the extension 
containing economizer 212, and suitable 
means, such as the pet-cock 221 may be pro 
vided for drawing off the oil. 
What I claim and desire to secure by 
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1. The method of protecting the exterior 
of a boiler economize from corosion, which 
consists in passing hot gases over the exterior 
of the economizer and water through the 
interior thereof and applying it illic-D'O- 
tective materia to the exterior of the 
economizer while the gases aid water are 
flowing. 

2. The method of pirotecting the exterioi 
of a boiler economize1 froìì cOI'}'OSiOrì, 
which consists in passing hot gases Over the 
exterior of the eco Y End Y Water 
tlar” () ligh the inteqri c?r” tlmeli'{2,of Rind applying 
Sibstantially continuo lid-protective 
laterial to the exterior of the econd 
Ayhile the gases and W; ;( ??A fir??vY" !?? Q" Yi)ie the gases and watei' are loving. 

3. lin ira, boillerº, ain econo ibnizerº dina Ying fu libes, *} 

a flte surrounding tubes and adapted 
to conduct, hotg ses G ver the ex:teri 3' tlie" - 
of, and means within the file to apply a 

ibes while the hot gases are flowing ovel' 

tubes, a fue surroulding Said tubes and 
adapted to conduct hot gases ovel the ex 
terior thereof, and mea: within the fie to 
spread ?ilid-protective laterial 
exterior Straces «of the tt;; besi vyhrie 
gases are flowing over the tiles. 

5. in a boier, an economizer having vel'- 
tical tubes arranged in bainks Ol' Stacks, a 
fue to conduct hot gases over the exterior 
of the tubes, spreader devices to apply pro 
tective islaterial at a single operation to the 
titles of one of said stacks, and ineans ex 
terior of the file to operate said devices. 

6. În a boiler, an economizer having ver 
tibes arrangred is 3 & 1 tills, tig: { in banks or stacks, 

a file to condaict hot, gases over the exterior 
of the tubes, spreader devices to apply pro 
tective mate:ial at a single operation to the 

58341 

tubes of one of said stack, means to connect 
in balanced relation the spreader devices 
upon adjacent stacks, and means exterior 
of the fitle to operate said devices. 

7. A spreade' device for applying pro 
tective material to tubes in boilers of the 
class described, Said device comprising a 
frame having spreading means, a Supply 
pipe for the delivery of protective material 
to said spreading device, a carriage to Op 
erate a plurality of said frames, and means 
exterior of the boiler setting to operate said 
carriages. 

8. The combination with a boiler having 
an economize', of inneans to apply protective 
material to the tubes thereof, and means to 
collect the excess of protective material and 
reclaim it. 

9. The combination in a boiler having an 
economizer and neans to Spi'ay the gases 
passing through Said economizer, of means 
to apply protective material to the tubes of 
a portion of said economizer, and means to 
collect and reclaim sepal'ately the fluids 
used in Spraying and protection, "espec 
tively. 

10. The combination in a boiler having 
an economiZer and means É0 spray the gages 
passing through said economizer. Of means 
to apply protective material to the tubes of . 
a portion of said economizer, a tank and 
connections thereto, adapted to collect in 
said tank the surplus spraying and protec 
tive fluids, and means to collect and reclaim 
Separately the fluids in Said tank. 

In testimony whereof I have hereu into 
signed ny name in the pl’esence of tYVO Sub 
Scribing witnesses. 

DAVID S. JACOBUS, 
Witnesses: 

EDITH CAMIP, 
OHN A. W. DIXON. 
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