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This invention relates to boilers and has for its objects to secure an efficient generation of 
steam and its separation from the Water; to 
provide a compact association of the com 

5 ponent parts of the boiler; to effect economies 
in the construction of the boiler shell or pres 
sure parts, in the erection of the boiler, in the space occupied by the setting, and in the 
construction of the furnace and boiler setting. 

20. With these objects in view the invention 4 
consists of a novel arrangement of drums, 
boiler tubes, structural supporting frame and 
their combination with each other and With the furnace, together with a system of baffling 

3.5 for directing the heated gases over and 
around said tubes. One form which the in 
vention may assume is shown in the accon panying drawings, but it is to be expressly 
understood that these drawings are for the 

20 purpose of illustration only and are not in 
tended to define the limits of the invention, 
reference being made to the appended claims 
for this purpose. 

In the drawings, in which similar reference 
25 characters designate corresponding parts, 

Fig. 1 is a vertical longitudinal section of a 
boiler embodying the invention: 

Fig. 2 is an end view of the bottom drum yieldingly supported: 
80 Fig. 3 is an enlarged view showing the 

method of supporting superheater tubes: 
Fig. 4 is an erection assembly of the boiler 

drums and rear bank of tubes-all resting on 
35 its erection cradle preparatory to being 

hoisted into position; 
Fig. 5 is a side view of the supporting frame 

utilized with an erection cradle for hoisting 
the partial boiler assembly shown in Fig. 4; 

Fig. 6 is a transverse view partially show 
ing the supporting frame and the erection 
cradle with its hoisting arrangement: . . 

Fig. 7 shows in longitudinal section another 
form of the boiler's setting and superheater 

45 arrangement; - 
Fig. 8 shows an enlarged detail of the 

baffling support; Fig. 8a, is a cross section on 
the line X-X of Fig. 8; and 

Fig. 9 shows the method of supporting the 
() arch over the furnace indicated in Fig. 7. 

40 

Referring particularly to Figs. 1 and 2, the 
boiler proper comprises a yieldingly support 
ed bottom or water drum 1, and a rigidly sup 
ported top or steam drum 2, in the relation 
that the top drum is above and forward of 
the bottom drum. These drums are connected 
by two principal banks of tubes. The first 
bank 3 connects the upper right-hand quad 
rant of drum 1, with the lower right-hand 
uadrant of drum 2, the tube bank being up 

55 

60 
wardly inclined from drum 1, for a portion 
of its length and thence changing direction 
to ascend vertically (or approximately so) to 
connect with drum 2. The second bank of 
tubes 5 and the tubes 4 connect the lower left 
hand quadrant of drum 2, with that upper 
portion of drum 1 that is adjacent to and rear 
ward of bank 3. The first tube bank 3 usually 
has the same number of tubes as the second 
tube bank although not necessarily. The in 
clination of the portion of tubes 3 extending 
forward from drum 1 over the furnace is at 
an angle of about 15 degrees from the hori 
Zontal, although this angle of inclination may 
be varied somewhat to meet different require 
ments. The boiler tubes have the usual bends 
to accommodate the radial entrances into 
their respective drums and also to permit 
yielding to compensate for the contraction 
and expansion caused by variation in tem 
perature. 

This two-drum boiler provides a construc 
tion of a smaller size of boiler than would 
be practicable in a similar small size boiler 
of the three-drum type shown in my Patent 
No. 1.437790, thereby effecting an economy 
for small boilers in the material required for 
boiler drums. Furthermore, the bottom or 
mud drum and the top or steam drum, for 
either the two-drum or three-drum boiler, may be made interchangeable by omitting 
the drilling of certain tube holes. This fea 
ture is valuable in reducing the number and 
expense of drums that need be built in ad 
vance of sale, for stock or future sale. 
The triangular shape formed by the front 

bank of tubes 3, with the rear bank 5 and 
tubes 4 and all tubes connected to the two 
drums, further provides a construction com 
pensating any expansion or contraction 
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forces by reason of the quite flexible shape of 
tubes 3, which have a principal bend between 
the inclined portion and the approximately 
vertical portion. Thus a tendency 
at tube ends is eliminated, although the de 
gree of expansion in the front and the rear 
tube banks be different. This triangular 
shape eliminates distorting or buckling of the 
tubes exposed to the hottest portion of the 
furnace. 
This relation of drums and banks of tubes 

lends itself to an improvement in baffling 
that forms a part of the present invention. 
Referring to Fig. 1, the principal baffle 6 is 
supported beneath the bank of tubes 5, on the 
row of tubes 4, and directs the furnace gases 
successively around the entire tube heating 
surface of the boiler from the furnace 7 to 
the gas exit 9. The inclined position of 
baffles 6, usually made of refractory tile or 
other heat resisting material, assures that 
they will unfailingly remain tight and be 
clean of flying cinder and dust deposits. By 
varying the opening between the upper end 
of baffle 6 ahd drum 2, the volume and velocity 
of the heating gases may be so controlled as 
to secure the best heat transfer advantages 
under the varying temperature of said gases 
in transit. 
The furnace grates 8 (Fig. 1), may be in 

clined approximately parallel to the lower 
portion of tubes 3. This affords an advan 
tage in furnace design, as it ensures an ap 
proximately equal length of flame travel 
from different portions of grates 8 to tubes 
3, since the grates and tubes are positioned 
at about the same inclination. This pro 
motes a more complete combustion of gases 
from the fuel before they pass over the tubes, 
due to the advantageous length of flame 
travel. Since there is only one abrupt change 
in the direction of the gas flow through this 
boiler setting, the resistance to the flow of 
the heating gases is reduced to a minimum. 
Hence the draft loss is relatively low and the 
expense of a boiler stack is reduced. 
The shape of tube bank 3, with reference 

to tube bank 5 and the tubes 4, provides room 
for an access door 10, in either or both sides 
of the boiler setting, thereby permitting all 
baffle tiles to be inspected, altered to suit op 
erating changes and readily handled in or 
out of the setting. This opening likewise 
facilitates handling of tubes during erection 
and affords an easy cleaning of the tubes? 
exterior. A similar access door 10' located 
as shown in Fig. 1, facilitates access to tubes 
3 from the front side so that entering either 
door 10 or 10, any tube may be reached at arm's length. 
A material advantage is obtained in circu 

lation and steam disengaging capacity of the 
boiler as a result of this definite relation of 
drums and banks of tubes, because the feed 
Water enters through a pipe ill into drum i, 

to leak. 
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where it is distributed and mixed with the 
heated water in circulation. This effects im 
mediate separation and precipitation of a 
large percentage of the scale-forming sub 
stances within this drum, so that these sub 
stances may be blown of through the blow 
off pipe 12. The water in bank 3 is subject 
to the first or hottest passes of the furnace 
gases and steam forms rapidly and causes 
the water and steam to ascend in these tubes 
to drum 2. The shape and general direction 
of tubes in bank 3 prevent the formation of 
steam pockets and possible lodgment of 
scale in the drums. Practically the entire 
tube surface of bank 3 is subjected to radiant 
heat exposure to the furnace. This is ad 
vantageous since the transfer of heat by 
means of radiation is considered most effec 
tive. The combined length of tubes in bank 
3 is greater than the combined length of 
tubes in the bank 5 and tubes 4, thereby assur 
ing a positive tendency for the mixture of 
steam and water to flow upward from drum 
1, to drum 2. However, tubes 4 are exposed 
to gases of approximately the same tempera 
tures as the upper tubes 3 and therefore the 
flow of steam and water through tubes 4 is 
upward into drum 2. This being true, the 
ratio of heating surface exposed to the first 
pass of the furnace gases is approximately 
65% of the total heating surface for the par 
ticular boiler as illustrated in Fig. 1. This 
larger proportion of heating surface in the 
up-cast tubes facilitates the imparting of a 
greater amount of heat thereto by the gases 
of combustion than would otherwise be the 
case and in consequence more steam per unit 
of boiler heating surface is produced. The 
water returns downward through tubes 5 to 
drum 1 and thereby a positive, vigorous, 
circuitous flow through all the tubes is ob 
tained. This promotes a highly efficient, 
continuous rate of steam generation and gives 
a quick response to increased furnace firing 
to meet over-load demands. The boiler 
tubes are spaced in alternately wide and nar 
row rows in a well known manner, thereby 
permitting removal of any tubes without 
disturbing the others. All tubes, except 
those of the Superheater, are bent to the same 
radius to simplify construction. 
The relation and arrangement of drums 

and banks of tubes as previously described 
permits the use of an improved supporting 
frame, which also serves to greatly facilitate 
erection and reduces the time and expense of 
doing the work. The supporting frame. 
Fig. 1, consists essentially of two front col 
umns 13, one on each side, two intermediate 
columns 14, one on each side, and two rear 
columns i5. The top or steam drum 2 is sup 
ported on a saddle 16, resting on beams. 17 
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carried by columns 13 and 14, and by refer 
ence to Fig. 2 it will be seen that the bottom 
or water drum 1 is yieldingly supported by J 
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an inclined bearing bracket 18, which rests on 
beam 19 provided with an inclined support 
to match. Transversely, the front columns 
are braced by members 20 and 21, or other 
wise. . The intermediate columns 14 have 
their bottom ends anchored to the setting 
foundation (as do the other columns) and 
the top ends are transversely secured by a 
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combination hoisting girder and strut 22. 
The rear columns are braced by members 23 
and 24, or otherwise. The two front columns 
13, supporting beams 17, also serve as binders 
for the brick setting. Likewise the two rear 
columns 15 serve as binders for the brick set 
ting at the rear corners and also furnish sup 
port for the smokebreeching 26, by means of 
transverse beams which rest on side beams 
25 connected to these columns. 
The supporting framing is thus designed 

so that the drums, tubes and principal parts 
of the boiler proper, may be erected inde 
pendently of the brick furnace setting. This 
the work of bricking the setting need not be 
interfered with after the boiler is erected. 
This supporting frame advantageously com 
pensates for the expansion of the boiler prop 
er without producing expansive strains, since 
the top drum is fixed and the bottom drum is 
free to move on its inclined support, as be 
fore explained. 
Another feature of the invention is the ar 

rangement of the supporting frame with par 
ticular reference to the position of columns 
14, together with hoisting girder 22, designed 
for erection purposes. Bv reference to Figs. 
4.5 and 6, together with Fig. 1, an improved 
plan of erection is disclosed. Fig. 4 shows 
an erection cradle 27, provided with special 
saddles 28 for holding drums 1 and 2 secure 
ly by means of strap bolts 29 attached to the 
cradle The drums 1 and 2 may previously 
have been assembled with the rear tube bank 

: 5 and tubes 4 at the factory, thus avoiding the 
expense of doing such work at the erec 
tion site. Also this plan assures proper 
alignment of the parts at the factory, thus 
relieving the erector of aligning. In such 
case, the assembly of drums and tubes maybe 
profitably shipped strapped on the cradle, 
ready to erect. If clearance limitations, such 
as an opening in the building housing the 
boiler, necessitated shipping drums and tubes 
“knocked down' then the cradle still would 
be advantageous in erecting, since the drums 
1 and 2 with tubes 4 and 5 may be correctly 
assembled in exact position as indicated by 
match marks provided on the cradle and the 
assembly work would be handily done upon 
floor level. This method avoids the hazard 
and loss of time involved in hoisting drums 
singly and aligning them individually upon 
improvised scaffolding, and hence saves the 
expense of scaffolding. 

Assuming, for example the drums and 
tubes already assembled as indicated in Fig. 

3 

4, the whole is ready to be hoisted. For this 
purpose, a hoist 35, (Fig. 6) securely fastened 
to one of the columns 14, raises or lowers 
the cradle by means of rope 32 passing over 
sheave 34 to hoisting tackle 33 supported on 
hoisting girder 22. As indicated by Fig. 5, 
the supporting members shown in full lines 
are first set up, all column bases being an 
chored in correct position and temporary guy. 
lines provided to hold the columns steady, 
preparatory to later placing into position 
and fastening the beams 17 and 19 shown by 
dotted lines. The position of the cradle and 
its assembly is shown as a position of equi 
librium, just prior to final hoisting for final 
placing. It is this position of equilibrium 
which determines the location of columns 14 
with reference to their particular position 
between drums 1 and 2. At final hoisting, 
the drums 1 and 2 are raised above the posi 
tion of their respective supporting beams 19 
and 17 and these beams are next placed and 
secured in position preparatory to lowering 
the assembly in the permanent location indi 
cated by dotted lines. 
Again referring to Fig. 4, the cradle may 

preferably be equipped with a roller 33 to fa 
cilitate first sliding it into postion prepara 
tory to hoisting. The line of lift through 
link 30 first elevates drum 2 end of cradle and 
roller 33 is useful for the cradle to drag eas 
ily into its equilibrium position. As the cra 
dle rises, the links 30 and 31 take the load 
until link 31 attains a vertical positioh and 
holds all the load, as seen in Fig. 5. To avoid 
thrust in the links, a slotted connection may 
be made if desired in both links for the pin 36 
holding the shackle. Also provision is made 
for adjusting the position of pins 37 and 38to 
suit a change in weight of E. or drums for 
boilers of the same type or pattern but of 
various pressures. 
After erection, pin 36 is withdrawn. 

Straps 29 are loosed and the cradle is let 
down and may be thus returned to the fac 
tory with its hoist 35 and tackle 33 and 34 to 
be again used, thereby effecting an economy 
in erection expense. 
Having erected drums 1 and 2 with tubes 4 

and 5, tubes of bank 3 may next be more 
quickly erected and very easily lined up in 
the proper planes with tubes in the rear bank, 
already in place. The propertube alignment 
is necessary to provide for boiler tube re 
moval and replacement, also to readily accom 
modate the superheater elements in the spaces 
between sections of tubes. 
Another advantage of the shape of this 

boiler and the design of its supporting frame, 
is the minimum clearance required for both 
the erection operation and the completed 
boiler. Thus the hoisting girder 22 need be 
no higher than the top of steam nozzle on 
drum 2. This limited height of girder 22 
however renders possible the use of a trans 

70 

75 

80 

85 

90 

95 

00 

105 

O 

15 

120 

125 

30 



O 

5 

20 

25 

30 

4 

verse knee brace 39 which braces column 14 
and the brace properly clears the inclined 
edge of the setting below. 
A smoke breeching 26, Fig. 1, is mounted in 

a vertical position immediately over a cham 
ber defined by rear wall 44. This breeching 
does not extend rearward of said wall 44, nor 
vertically higher than girder 22. This con 
struction effects economy of space and per 
mits dust to fall from the breeching directly 
into the chamber below. The clearance be 
tween the rear wall 44 and the drum 1 is such 
as to afford ample space for cleaning out and 
for access to tubes 5 for removal or replace 
ment. 
This arrangement of drums and tubes with 

relation, to each other and the boiler setting, 
provides a very advantageous arrangement of 
superheater. By reference to Fig. 1, the fur 
nace is seen to be enclosed by a rear or bridge 
wall 40, a lower front wall 41, and an upper 
front wall 42, supported on transverse fram 
ing member 21. This provides a lap joint for 
accommodating expansion between the lower 
wall 41 and upper wall 42. The furnace is 
further inclosed by the side walls. The su 
perheater comprises a saturated steam header 
46 receiving the steam from drum 2 by means 
of pipes 45. Saturated steam passes thence 
through superheater tubes 47 to superheated 
steam header 48 for service. For construc 
tion purposes, the header 48 may be connected 

35 

40 
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35 

as saturated header if desired and the super 
heated steam would be drawn from header 
46. This superheater arrangement affords 
an advantageous position of its tubes with 
reference to the gas passage and the means of 
support and location of headers. The heat 
ing gases reach the superheater tubes at a 
suitable temperature for efficient and success 
ful heat transfer, since they have previously 
passed partially through tube bank 3, which 
serves to reduce the temperature of the gases, 
thereby preventing the superheater tubes 
from possible overheating. The headers are 
supported exterior to the front wall as shown 
in Fig. 1 and are so positioned that the super 
heater tubes are detachable and removable. 
The furnace or loop end of the superheater 
would tend to sag under service, were it not 
supported. Fig. 3 shows an enlarged view of 
the loop end supported by a cross member 49 
that rests on upper tubes 3. The loop is so 
postioned as to rest on and hold in place, the 
T-bar member 49 without need of fastening. 
This T-bar made of cast iron would last satis 
factorily since the heating gases previously 
pass over about five tubes 3 as shown, thus re 
ducing the heat in said gases so as to afford 
no difficulty. This method of support also 
responds to any needed movement of either 
boiler or superheater tubes due to expansion 
and the support is simple nd economical in 
cost. 
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The location of headers 46 and 48 exterior 
to the furnace provides for easy inspection 
for maintenance and facilitates the connec 
tion by pipes 45 with the steam drum, so that 
Said pipes 45 properly take up expansion or 
contraction strains within a very limited 
Space over and alongside of the setting. 
This design of setting and supporting 

frame affords an advantageous arrangement 
of gas exit, with regard to protecting the 
rear boiler tubes from possible corrosion ex 
ternally. If a stack be used instead of the 
breeching 26 shown in Fig. 1, the stack would 
be supported on framing 25. Usually stacks 
admit rain water to fall through and settle 
below. It will be seen that the position of 
gas exit in such case would prevent the ad 
jacent boiler tubes from being wetted by rain 
water. It is well known that sulphurous 
gases (from the fuel burned having some 
sulphur content) are absorbed by water in 
contact and form a corrosive fluid which will 
attack steel. My design prevents such wet 
ting and the resultant corrosion of these rear 
tubes. 
The rear of the setting, has the inclined 

covering 43, of refractory materials, either 
resting on tubes 5 as shown or supported in 
dependently of the tubes by suitable framing. 
It is apparent that the saving in side walls, 
above and to the left of the rear inclined 
bank of tubes 5, and likewise in the low rear 
wall 44, is effected without being detrimental 
to the design or function of the furnace cham 
ber, furnace 
ber. W 

The relatively small space required in 
front of the boiler for removing or replacing 
a boiler tube, is an improvement in the boiler 
setting. By reference to Fig. 1, the upper 
portion of furnace chamber in front of tubes 
3 is bounded by the upper front wall 42, the 
two side walls and a top covering 50. This 
top covering may be of refractory tile with 
a combination of insulation above and so con 
structed as to be supported on the transverse 
lintels 51 and thereby be removable. There 
fore by removing a portion of covering 50, an 
opening is conveniently provided for taking 
in or out any tube. Thus tube 3 may be 
passed upward and over drum 2 in a manner 
requiring only limited clearance for removal. 
The clearance between upper portion of 
lower front wall 41 and adjacent tubes pro 
vides for tube 3 removal clearance. By com 
parison with boilers having straight tubes 
for example, this saving in space is appre 
ciated. In the straight tube boiler, clearance 
approximating the length of the straight tube 
must be provided beyond the setting. In my 
setting such clearance is considerably less. 
The furnace setting's bridge-wall 40, is es 

pecially arranged so as to maintain a close. 
contact with drum 1. Any expansion move 
ment of drum 1 is guided along the line of 

gas passages or rear dust cham 
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its inclined support 19, Figs. 1 and 2. While 
a tight setting that prevents gas leakage is 
very desirable, this feature described has a 
special structural advantage, since a possible 
inclusion of furnace cinder or dust between 
drum 1 and wall 40 is obviated. If dust 
jambs between the drum and wall, the upper 
brick may be seriously loosened due to ex 
pansion or contraction movements of drum 
or wall. Asbestos or other packing is used 
between. If desired, the lower portion of 
the bridge-wall may be arranged with rear 
ash clean-out opening 52, as shown in Fig. 1. 
The position of transverse member 24 of 
the supporting frame affords ample head 
room for access to opening 52. s 

In Fig. 7 is shown a modified form of the 
furnace and setting. A principal object of 
this modification is to furnish an extremely 
low setting of the entire boiler with its 
breeching, and at the same time provide 
ample furnace volume required for efficient 
combustion; also in manner similar to the arrangement in Fig. 1, to provide for expos 
are of tubes to the radiant heat of the fur 
nace and first passes of the gases, by means 
of novel baffling, and provide an efficient 
superheater arrangement for the modifica 
tion. 

In the modification, Fig. 7, the furnace 
with its stoker 53 (or corresponding grates) 
below, is positioned forward of drums 1 and 
2, and boiler tubes 3, 4 and 5, and is Sup 
ported by the same style supporting frame 
embodying the construction features and 
erection advantages as previously described 
for Fig 1. 
In the modified setting the furnace is 

bounded by a front wall 54, the two side Walls 
55, an arched roof 56, a fire wall 57, posi 
tioned at the rear of the stoker 53 and just 
back of which is located the boiler assembly. 
The furnace gases pass upward from stoker 
53 over firewall 57 rearwardly, thence sweep 
the tubes by reason of being directed by baffle 
63 around same, turning at its bottom posi 
tion 64, thence sweeping tubes 4 upwardly 
to pass over the top of baffle 6 and down 
ward over tubes 5 to the gas exit 9. The 
gases in passing from the furnace over tubes 
3, partially sweep the Superheater tubes 47' 
which are located transversely just below 
tubes 3, to the rear of fire wall 57. 

It will be seen that the volume of the fur 
nace may be approximately determined by 
its three average dimensions which comprise 
a depth from the inside of front wall 54, to 
the front or longest tube 3; a height from 
stoker level to the arch 56 above, this arch be: 
ing definitely positioned with reference to 
drum 2 which serves as its support On One 
side; and a width between sidewalls of the 
furnace and setting. In the relation of boiler 
and furnace, the width of setting may be 
made a common factor governing boiler sizes, 

5 

In such case, it is desirable to properly pro 
portion the furnace volume and its related 
grate area for a unit of width and, corre 
spondingly the boiler's generating capacity 
should be designed for this same unit of 
width. Thus from the same type of boiler, 
a range of boiler sizes may be had by varying 
the width of setting yet.using the same pat 
tern of drums and tubes which will be prop 
erly related to the stoker grate area and fur 
nace volume. 
This modified setting provides an unfail 

ing support for arch 56 for the furnace roof. 
ven As was previously described, for a 

type or pattern of boiler, the depth of fur 
nace may be made of constant dimension, 
thus providing a desirable constant span of 
the arch from front wall support to rear 
support held by drum 2. Obviously an arch 
sprung between the two side walls would 
have variable dimensions of span for vari 
ous sizes of furnace and this would be both 
objectionable and impractical. Fig. 7 shows 
a vertical longitudinal section of the setting 
and furnace arch. The arch is firmly sup 
ported by its front, skew-back, being support 
ed by transverse beam 60 secured to column 
61. The end of beam 60 is rigidly connected 
horizontally by a longitudinal beam 59 (on 
both sides of setting) to the arch's rear skew 
back support 58. Fig. 9 shows a partial sec 
tional plan view of one side wall, the front 
arch support 60 and rear support 58, with 
the connecting framing. Support 58 may 
be of angle cross-section, one leg of the an 
gle being fastened to drum shell 2, with 
the other leg of angle positioned so as to clear 
tubes 3. Thus the thrust of the arch (at the 
rear) is borne practically against the rigid 
water cooled drum shell and there is no in 
terference with tubes 3 for removal or re 
placement, and an unfailing rigid support is 
provided for the arch. Side column 62 
serves to support beam 17 and is connected 
to other members as shown, so as to act as a 
binder member for the setting. 

For various intensities of firing, my fur 
nace presents the advantage that fire-wall 57 
may be varied in height between a level of 
the stoker and the arch above. In this man 
ner, the area of the direct exposure af ver 
tical portions of tubes 3, to the impinging 
gases or to the radiant furnace heat, may be 
varied to suit firing conditions. m 
One feature of the furnace, is the method by 

which air may be admitted over the fire, to as 
sist combustion and thereby reduce smoke. 
This is done by admitting air through the 
upper portion of the front wall 54, beneath 
arch 56, by means of inlet passages 66, shown 
in Fig. 7. In case of extremely high tempera 
tures, air thus admitted through passages 66 
would advantageously cool arch 56 above and 
thereby promote greater heat release within 
the furnace. The position of passages 66 pre 
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vents their being stopped or choked by slag 
ging, since the furnace gases sweep away from 
this portion of the furnace. 
The baffle arrangement for the modified 

boiler setting is shown in Figs. 7 and 8. Baf 
fle tiles 63 are supported on and attached to 
one row of tubes 3 by T shaped cast baffle 
clamps 64. The boiler tubes having been 
erected in permanent place, the clamps may 
first be erected by projecting them partly be 
tween the tubes, then turning same at right 
angles so that the rounded notches engage the 
tubes as a fastening, see Fig. 8a. Standard 
refractory tiles may thus be clamped in posi 
tion to form a baffle of any desired size. To 
prevent the bottom section of such a baffle 63 
and its clamps 64, from sliding along tubes 3, 
metal stops 65 are welded to the boiler tubes 
in the position shown in Fig. 8. Bafile 63 
(and its component parts) is employed with 
baffle. 6 (previously described with Fig. 1) for directing the passage of the heating gases 
successively over tubes 3, thence over tubes 4 
and tubes 5, to the gas exit 9. A feature of the 
baffles is their position so as to shed dust or 
flying cinder in a manner that prevents lodg 
ment on the boiler tubes. For example, baf 
fle 63, for the main portion, is about vertical, 
whereas the lower inclined portion may lodge 
some dirt below the position adjacent to door 
10 in Fig. 7, but the tube surface would re 
main clean of dirt and from access door 10, the 
baffle could be cleaned. Also baffle 6, being in 
clined, will not lodge dirt. The sweep of the 
heating gases, tends to dislodge dirt therefrom 
keeping tubes 5 clean. The areas of the gas 
passages between the baffles and limiting sur 
faces confining the gases, may be changed 
readily. This is quickly done by altering the 
number of baffle tiles used, all of which may 
be handled through access door 10. This is a 
distinct advantage over plastic construction 
molded cross-wise the tubes in a permanent 
position, and which cannot be changed with 
out destroying the baffle. 
In the superheater arrangement shown in 

the modification, Fig. 7, saturated steam from 
the boilerpasses through connecting pipe 45", 
to saturated steam header 46 where it is dis 
tributed to flow through superheater tubes 47' 
and is thus superheated. Thence the super 
heated steam passes through header 48’’, out 
ward for service. The headers 467 and 48 
are located on the exterior of the side wall. 
in a manner similar to the arrangement on the 
exterior of front wall as previously described 
for Fig.1. 
This superheater location in the modified 

setting is advantageous for properly expos 
ing the superheater tubes to the heating gases 
of a desired temperature that is fairly defi 
nite. This temperature of the heating gases 
may be approximately controlled at the 
superheater position in two principal Ways: 
First, the height of fire wall 57 may be such 
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as to direct the furnace heating gases in more 
or less degree over tubes 3 and thereby re 
duce the temperature of said gases at the 
Superheater location; and second, by the ver 
tically up or down positioning of the super 
heater tubes with reference to placing them 
more or less in the direct sweep of the passing 
heating gases, below the inclined position of 
tubes 3 as shown in Fig. 7. The location is 
further advantageous, since tubes 47 are in a 
position to be free of dirt lodgment, as such 
dirt would settle in the chamber below. The 
tubes are accessible from within the setting by 
means of access doors 10' located below. 
What is claimed is:- 
1. In a boiler, the combination of a water 

drum arranged at the rear of the fire grate, a 
steam drum arranged above and forward of 
the Water drum, a bank of tubes extending 
at an acute angle upward and forward from 
the water drum and then approximately 
vertically upward to the steam drum, a sec 
ond ban SPtubes extending from the lower 
rear portion of the steam drum to the water 
drum, and a baffle supported beneath and 
adjacent to said second bank and extendin 
from the water drum along said second ban 
and toward but not to the steam drum. 

2. In a boiler setting, the combination of 
a water drum horizontally disposed adjacent 
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to a wall of the furnace, a steam drum ar 
ranged above the furnace and approximate 
ly parallel to the water drum, a front bank 
of tubes leading from the water drum and 
sloping upward over the frunace and thence 
curving and extending upward to the steam 
drum, a second bank of tubes inclining down 
ward from the steam drum to the water 
drum, a single baffle supported within said 
second bank of tubes and extending from the 
water drum toward but not to the steam 
drum. 

3. In a boiler, the combination of a water 
drum arranged at the rear of the fire grate, 
a steam drum arranged approximately par 
allel to above and forward of the water drum, 
a bank of tubes extending at an acute angle 
upward and forward from the water drum 
and then approximately vertically upward 
to the steam drum, a second bank of tubes ex 
tending from the lower rear portion of said 
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steam drum to the water drum, and a single 
baffle supported within said second bank and 
extending from the water drum toward but 
not to the steam drum, whereby the first tube 
bank and the lower tubes of the second bank 
beneath the baffle are exposed to the radiant 
heat of the furnace. 

4. In a boiler setting, the combination of 
a water drum horizontally disposed adjacent 
to a wall of the furnace, a steam drum ar 
ranged above the furnace and approximate 
ly parallel to the water drum, a front bank of 
tubes leading from the water drum and slop 
ing upward over the furnace and thence 
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curving and extending upward to the steam 
drum, a second bank of tubes inclining down 
ward from the steam drum to the water drum, 
an intermediate set of tubes disposed between 
the two banks of tubes and connecting the 
said drums, and a single inclined baffle ex 
tending along said intermediate tubes from 
the water drum toward but not to the steam 
drum, whereby the furnace gases are directed 
successively over the front and second banks 
of tubes, 

5. In a boiler assembly the combination of 
a water drum horizontally disposed adjacent 
to a wall of the furnace, a steam drum ar 
ranged transversely above the furnace and 
approximately parallel to the water drum, a 
front bank of tubes leading from the water 
drum and sloping upward over the furnace 
and thence curving and extending upward to 
the steam drum, a second bank of tubes in 
clining downward from the steam drum to 
the water drum, an intermediate single set of 
tubes disposed between the two banks of 
tubes and connecting the drums, and a single 
inclined baffle supported by said single set of 
tubes and extending from the water drum to 
ward but not to the steam drum, whereby 
the direction of flow of the steam and liquid 
content is upward from the water drum to 
the steam drum in both the front bank and 
intermediate set of tubes, and downward in 
the second bank. 

6. The combination of a water drum, a 
steam drum, a front bank of tubes inclined 
forward and upward at an acute angle from 
the water drum and then approximately 
vertically upward to 'said steam drum, a rear 
bank of tubes connecting said steam and 
water drums, a saturated steam header and 
a superheated steam header exterior to the 
boiler setting, steam pipes leading from the 
saturated steam header to the superheated 
steam header, said pipes passing through a 
wall of the setting and between the tubes of 
the front bank of tubes at approximately the 
base of the perpendicular portion thereof and 
into the space between said two banks of 
tubes, said pipes at the interior loop portions 
being curved downward, a barresting on the 
interior line of said front bank of tubes and 
supporting the steam pipes connecting said 
header, and piping connecting the steam 
drum and the saturated steam header. 

7. In a boiler setting, the combination of a 
water drum horizontally disposed adjacent 
to a furnace bridge wall, a steam drum ar 
ranged approximately parallel to above and 
forward of the water drum, a front bank of 
tubes leading from the water drum and slop 
ing upward and thence curving and extend 
ing upward rearward of the furnace and to 
the steam drum, a primary baffle extending 
downward at the back of the front bank of 
tubes from the steam drum toward but not 
to the water drum, a second bank of tubes 
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inclining downward from the steam drum 
and connecting to the water drum, an inter 
mediate set of tubes disposed between the two 
banks of tubes and connecting the drums, 
and a second inclined baffle supported on said 
intermediate tubes and extending from the 
water drum toward but not to the steam 
drum, whereby the furnace gases are directed 
successively over the first and second banks 
of tubes. 

8. The combination of a structure as de 
fined in claim 7, with an arch over the fur 
nace supported in part by the front wall 
thereof and means for admitting air to the 
furnace through the front wall beneath the 
point where the arch over the furnace rests 
on said wall. 

9. In a boiler setting, the combination of a 
water drum horizontally disposed adjacent 
to a furnace bridge wall, a supporting frame 
having two pairs of side columns and each 
pair supporting a side beam extending be 
tween them, a steam drum arranged approxi 
mately parallel 'n above and forward of said 
water drum an' supported by said side 
beams, a front bark of tubes leading from 
the water drum fol ward and upward to the 
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steam drum, a secon bank of tubes extend 
ing downward from the steam drum to the 
water drum, a primary baffle extending 
downward at the back of the front bank of 
tubes from the steam drum toward but not 
to the water drum, a secondary baffle support 
ed within the second bank of tubes and ex 
tending from the water drum toward but not 
to the steam drum, and a furnace positioned 
forward of the assembly of drums and tubes, 
whereby the front bank of tubes is exposed to 
the radiant heat of the furnace. 

10. The combination of a structure as de 
fined in claim 9, with an arch over the fur 
nace supported in part by the front wall 
thereof and means for admitting air to the 
furnace through the front wall beneath the 
point where the arch over the furnace rests 
on said wall. 

11. The combination of a structure as de 
fined in claim 9, with a transverse firewall 
projecting upward in the furnace and for 
ward of the first tube bank, but not to the 
level of the steam drum. 

12. The combination of a pair of front 
columns, a pair of rear columns, a pair of 
intermediate columns, and a bridge wall ex 
tending transversely of the setting, with a 
water drum slidably supported to the rear 
of said bridge wall, a steam drum fixedly 
supported above and forward of said water 
drum by a beam extending between said front 
and intermediate columns, a front bank of tubes extending forwardly and upwardly 
from said water drum to said steam drum, a 
rear bank of tubes extending downward from 
said steam drum to said water drum, and an 
arch sprung over the furnace and supported 
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by the front wall of the furnace on one side 
of the arch and the steam drum on the other 
side thereof. 

13. The combination of a structure as de 
fined in claim 12 with means for admitting 
air to the furnace through the front wall 
thereof and just beneath the point where the 
arch rests on said wall. 

14. The combination of a structure as de 
0 fined in claim 12 with a baffle extending 
downward at the back of the front bank of 
tubes from the steam drum toward but not 
to the water drum and a second baffle extend 
ing upward at the front of the réar bank of 
tubes from the water drum towards but not 
to the steam drum. 

15. The combination of a pair of front 
columns, a pair of rear columns, a pair of 
intermediate columns and a bridge wall ex 

20 tending transversely of the setting and be 
tween said rear and intermediate columns, 
with a water drum slidably supported to the 
rear of said bridge wall, a steam drum Sup 
ported above and forward of said water drum 
by a pair of beams extending between said 
front and intermediate columns, a front bank 
of tubes extending forwardly and upwardly 
from said water drum to said steam drum, a 
rear bank of tubes extending downward from 
said steam drum to said water drum, and an 
arch sprung over the furnace and supported 
by the front wall of the furnace on one side 
of the arch and by the steam drum on the 
other side thereof. 

16. The combination of a structure as de 
fined in claim 15 with means admitting air to 
the furnace through the front wall thereof 
just beneath the point where the arch rests on 
said wall. 

17. The combination of a structure as de 
fined in claim 15 with a baffle extending 
downward at the back of the front bank of 
tubes from the steam drum toward but not 
to the water drum and a second baffle extend 
ing upward at the front of the rear bank of 
tubes from the water drum towards but not 
to the steam drum. 

18. In a boiler setting, the combination of 
a water drum horizontally disposed adjacent 
to a furnace bridge wall, a steam drum ar 
ranged approximately parallel to above and 
forward of the water drum, a front bank of 
tubes leading from the water drum and slop 
ing upward and thence curving and extend 
ing upward rearward of the furnace to the 
steam drum, a second bank of tubes inclining downward from the steam drum to the Water 
drum, and a superheater having heating ele 

80 ments transversely disposed beneath the slop 
ing portion of the first bank of tubes and be 
tween the bridge wall and the furnace, where 
by the heating elements are maintained clear 
of dirt lodgment and are accessible and con 

05 pactly connected to the boiler. 
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19. In a boiler setting, the combination of 
a Water drum horizontally disposed adjacent 
to a furnace bridge wall, a steam drum ar 
ranged approximately parallel to above and 
forward of the water drum, a front bank of 70 
tubes sloping upward and forward from the 
Water drum and thence curving and extend 
ing upward to the steam drum, a second bank 
of tubes inclining downward from the lower 
rear portion of said steam drum to the water 75 
drum, three columns opposite each other on 
each side of the setting, a pair of upper side 
beams extending between the forward and 
intermediate columns for supporting the 
steam drum and a pair of lower side beams 
extending between the rearward and inter 
mediate columns for supporting the water 
drum, and a transverse girder supported by 
the two intermediate columns positioned ap 
proximately in vertical alignment with the 
center of gravity of the two drums and the 
Second bank of tubes, whereby the assembly 
of said drums and second bank of tubes may be hoisted into permanent position prepara 
tory to next erecting the front bank of tubes 
without necessity of drum alignment. 
In testimony whereof I have signed this 

specification. 
- PAUL, WRIGHT. 

80 

85 

90 


