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a citizen of the United States, "esiding at 
Dedhain, in the county of Norfolk and State 

2. 

of \{assachusetts, have invented certain new 
and setti II provenients in inel-Econo 
nizers; and I do hereby declare the follow 

. ing to be a full, clear". Andi exact, description 
G 

2 3. 

30 

fore been possible aid they 

of the invention, such as will enable others 
skilled in the art {i} which it appertains to 
inake and ise the Salme. 

in fue economizers as heretofore con 
structed the veitical circulation tubes or 
pipes are coirected at, one or both ends by 
imeans of hollow headers, each vertical tube 
beig Connected tº the heade's by Water 
tight ionis. This construction is not only 
expensive but necessitates the complete is 
seisabling of the parts of each section of the 
econonizes in the factory and the shipment, 
of the set-up sections to the plate where the 
ecGi:Haize is to be installed. í in ia staling 
the ect) oilizer the heavy Sections in last be 
hail died whici adds considerally to the 
difficialty aid expense (if installation. 
To avoid the necessity of assembling the 

sections of the ecoil (inizel' at the factory and 
the troubic and expense incident to shipping 
and in andling the set-up sections, and also 
Èo provide an econonizer (o simple con 
struction which can be ina)ufactured and 
istallied sore cleapiX ad easily than econ 
Cunizers w hiel B ye ere to foire vee}, die vised, 
i fea iure of the preseat invention conteni 
plates i festi structioia in which the circulia 
tion ties are supported by leader's or tabe 
supporters without being jointed thei'ero 
and in viiich the tubes are connected by 
coupling pipes. is constructing the econo 
nizer in this in anner the parts can be made 
more easily and cheaply than has hereto 

can be shipped 
àtioIà and there 

eature of the pres 
to the places (i i. 
readily assembled. This if 
ent invention broadly considered contem 
piates any stilitable form of circulation 
tubes, tube sipporters, and coupling pipes. 
In the preferred for in of the invention, how 
ever, the circulation tubes consist of -ij 
shaped pipes arranged vertically and sup 

ing just above the tube supporters. 

ported at their upper ends by horizontally 
arranged tube supporters. The circulation 
tubes are preferably arranged in rows cross 
wise of the econonizer, as is usual in this 
class of devices, and the tubes in each row 55 
a'e preferably connected by the coupling 
pipes in series so that the tubes and coupling 
pipes form a continuous passage for the 
Wate' from one end of a row of tubes to the 
other. Also preferably the rews of tubes 60 
of the economizer are connected in series so 
that a continuous passage for the water is 
formed from one end of the economizer to 
the other. 

In addition to the features of invention 65 
above referred to, the present invention con 
sists in certain devices and arrangements of 
parts hereinafter described and claimed, the 
advantages of which will be obvious to those 
skilled in the art from the following de- 70 
scription. 
The several features of the present inven 

tion will be clearly understood from an in 
spection of the accompanying drawings in 
which ------ 

Figure 1 is a view in end elevation-partly 
in section of a fuel economizer embodying 
the same in its preferred form. Fig. 2 
is a plan view, with one of the coupling 
pipes removed of the circulation tubes, tube 80 
supporters and coupling pipes of the econo 

75 

imizer. Fig. 3 is a sectional plan view of the 
parts illustrated in Fig. 2, a portion of said 
view being on a plane passing through the 
center of the tube supporters and the re- 85 
mainder of the view being on a plane pass 

Fig. 4 
is a detail vertical sectional view taken on 
a plane passing through three of the tube 
supporters and through one of the vertical 90 
circulating tubes and Fig. 5 is a detail sec 
tional plan view of the parts illustrated in 
Fig. 4 taken on a plane passing through the 
center of the tube supporters. 
The economizer ilustrated in the draw- 95 

ings is provided with vertical circulation 
tubes 1, with horizontal tube supporters 2, 
and with coupling pipes 3 connecting the 
vertical tubes so that the tubes and coupling 
pipes form a continuous passageway for the 100 
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1 ends they are provided with flinges 6 and 
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water. 
tion tubes consist of -U-shaped cast iron 
pipes provided with flanges 4 at their upper 
ends which extend over the tube supporters 
as best illustrated in Figs. 2 and 4. At its 
upper end cach vertical tube is provided 
with a bevel joint seat as indicated at 5 in 
Fig. 4 and the coupling pipes 3 are provided 
at their ends with corresponding bevel joint 
seats to engage the joint seats of the vertical 
tubes. A metal to metal joint is thus form 
ed which does not require any packing. The 
coupling pipes are preferably of cast iron and 
are -U-- shaped as illustrated. At their 
these flanges as well as the flanges at the 
upper ends of the vertical tubes are perfor 
ated to receive clamping bolts 7 by means, of 
which the coupling pipes and vertical tubes are firmly secured together. 
The manner in which the vertical tubes 

are connected by the coupling pipes so as to 
form a cuntinuous passage for the water 
from one end of the economizer to the other 
will be readily apparent from an inspection 
of Fig. 2 in which it will be seen that the 
tubes of each row are connected in series 
and that the rows are also connected in series. 
The water enters and leaves the economizer 
through couplings 8 connected to the end 
tube in the first and last rows as indicated in 
Fig. 2. These couplings consist of short 
vertical pipes provided with joint seats and 
flanges similar to those on the coupling 

35 

40. P 

opening toward the outer sides of the tubes, 

45. 

pipes 3. . 
To permit an air blast to be applied to th 

vertical circulation tubes so as to clean the 
soot therefrom, each tube supporter 2 is 
provided with an air passage 9, extending 
its entire length, and with air outlets 10, 
as best illustrated in Fig. 4. To cause the 
air issuing from the outlets 10 to pass down 
Wardly along the vertical tubes the tube 
supporters are provided with laterally ex 

: tending brackets 11 which surround the 
: tubes as illustrated in Figs. 3 and 5, and the 
tubes are held centrally in the openings 
forgd by these brackets by the lower ends 

50 

' brackets 11 are 
55 

ends of the brackets. 

of the bolts 7 which are received in recesses 
cast in the upper surfaces of the tube sup porters. To permit the air to pass com 
pletely around the circulation tubes the 

provided with grooves 12 
extending fron the outlets 10 nearly to the 

It will be understood 
that the top of the economizer is covered 

- with cement as usual in this class of devices 

l, 5 

so that the air issuing from the outlets 10 
into the grooves 12 is compelled to pass 
downwardly along the tubes through the 
openings between the tubes and the brack 
ets 11. 

It will be noted that spaces are left at the 
tin)er portion of the economizer between the 

As illustrated the vertical circula 

supporters and 

1,043,312 

brackets 11. To close these spaces cover 
plates 13 are provided which are held in 
place by projections from the underside of 
the plates as indicated in Figs. 3 and 4. The 
spaces between the tube supporters at the 
ends of the rows of tubes may be covered 
in any suitable manner. 
As indicated in Fig. 3; the vertical circu 

lating tubes pass down between the tube sup 
porters. In order to hold the tube support 
ers in position they are secured to one an 
other by bolts 14 passing thirough perforated 
lugs formed on certain of the brackets 11. 
In the form of economizer illustrated, the 
veitical titatues of one row come opposite the 
spaces between the vertical tubes of the next 
row so that the gases passing through the 
economizersare compeled tofollow a sin 
ous path, this arrangement of the tubes pro 
ducing what is known in the art as a stag 
gered tube economizer. ????? 
The air passages of the tube supporters 2 

are connected in any suitable manner to 
means for producing a blast of air. The 
way in which these connections can be ar 
ranged will be obvious to those skilled in the 
art and it has therefore been considered un 
necessary to illustrate them in the drawings. 
The nature and scope of the present in 

vention having been indicated and the pre 
ferred form of the invention having been 
Specifically described, what is claimed is:- 

1. A fuel economizer having, in combina 
tion, circulation tubes consisting of a plu 
rality of series of -U- shaped pipes, a 
plurality of tube supporters supporting said 
series of pipes and coupling pipes connect ing the U-shaped pipes. 

2. A fuel economizer having, in combina 
tion, a plurality of series of vertical circula 
tion tubes, a plurality of tube supporters 
Supporting the series of tubes and upling pipes connecting the tubes. 

3. A fuel economizer having, in combina 
tion, a plurality of series of vertical circula 
tion tubes, a plurality of tube supporters 
Supporting the tubes, flanges at the upper 
ends of the tubes extending over the tube coupling pipes connecting 
the tubes. - 

4. A fuel economizer having, in combina tion, circulation tubes consisting of a plu 
rality of series of -U-shaped pipes pro 
vided with bevel joint seats at their ends, a 
plurality of tube supporters supporting the 
tubes, and coupling pipes for the tubes pro 
vided at their ends with bevel joint seats to 
engage the joint seats of the tubes. 
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5. A fuel egonomizer, having, in combina tion, circulation tubes consisting of a plu 
rality of series of U-shaped pipes, a plural 
ity of separate tube supporters extending 
between and supporting said pipes, and cou pling pipes connecting the U-shaped pipes. 

6. A fuel economizer, having, in combina 
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tion, a plurality of series of vertical circu- In testimony whereof T affix my signature, 
lation tubes, a plurality of separate tube in presence of two witnesses. 
supporters extending between and support. ERNEST B. FREEAAN. 
ing the tubes, flanges at the upper ends of Witnesses: 

5 the tubes extending over the tube support- | ALFRED H. HILDIRETIH, 


