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10 Claims. (CL 257-233). 

My invention relates to heat transfer devices. 
It has among its objects to provide an improved 

heat transfer device and one especially adapted 
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to change the temperature of one fluid by an 
other. A further object of my invention is to 
provide such an improved device having improved 
flow passages disposed in an improved arrange 
ment adapted to effect a maximum heat trans 
fer, while affording free flow through both sets.of 
passages and obtaining a counter flow. A further 
object of my invention is to provide an improved 
and simplified preheater construction having ims 
proved coaxially disposed air and gas passages, 
whereby an effective heat transfer is obtained and 
free flow of the air and gas permitted, while pro 
viding improved counterflow means in the path of 
the flow in such manner as to produce an ex 
ceedingly effective distribution of the flow. A 
still further object of my invention is to provide 
Such improved heat transfer means having in 
proved coaxial passage means, and improved end 
members connected thereto and having improved 
inlet and outlet means, as well as improved con 
nections between the end members and the inter 
mediate passage means. Still another object of 
my invention is to provide improved cleaning 
means for one of the sets of flow passages, such, 
for example, as the gas passages of an air pre 
heater, which are adapted effectually to clean any 
accumulation from the passages without inter 
fering with the flow therethrough, and while 
enabling the cleaning means to remain in the 
passages throughout the use of the device, and 
yet to be readily and conveniently operated to 
effect cleaning whenever desired. These and 
other objects and advantages of my improved 
construction will, however, hereinafter more fully 
appear. m 

In the accompanying drawings, I have shown 
for purposes of illustration one embodiment 
which my invention may assume 

In these drawings 
Figure 1 is a side elevation of my improved pre 

heater with the air and gas inlets and outlets 
indicated thereon and the operating means for 
the soot cleaner also illustrated, a portion of the 
preheater being broken away to facilitate illus 
tration; w - . 

Figure 2 is a like view, but with the opposite 
ends of the preheater shown in section, the sec 
tion being taken on line 2-2 of Figures 4; 

in practice. 

Figure 3 is a view similar to Figure 2, but with 
the end sections taken Online 3-3 of Figure 4; 

Figure 4 is a sectional view and end elevation 
of the right-hand end of the preheater shown in 

that herein the annular, alternate air and gas 

Figure 2, the section being on line. 4-4 of that 
figure; 

Figure 5 is a sectional view on line 5-5 of 
Figure 2; 
Figure 6 is a sectional view on line 6-6 of 

Figure 2; 
Figure 7 is a sectional view on line - of Fig 

lure 2: . 
Figure 8 is an isometric view of one end plate 

showing the portion thereof to the left of section 
line 5-5 in Figure 2 and the soot cleaner in 
'in' position therein; and t 

Figure 9 is an isometric view, partly in section, 
of the end plate shown in Fig. 4. 
In this illustrative construction, I have shown 

a preheater including an intermediate pipe Sec 
tion, generally indicated at , and having an end 
plate or member 2 at one end, provided both with 
an inlet 3 for hot combustion gases and a sepa 
rate outlet 4 for hot fresh air, and, at the Oppo 
site end, an end member 5 having an inlet 6 for 
cold fresh air and a separate outlet for cooled 
combustion gases, while an operating member for 
the soot cleaner, generally indicated at 8, also 
projects from this end member 5; these elements 
and the various parts thereof hereinafter de 
scribed being constructed and arranged in an 
improved manner as hereinafter more fully ap 
pearS. 

. Referring first to pipe section , it will be noted 
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that the same herein comprises a series of coaxial 
pipes, one within another. While not limited 
thereto, these pipes are preferably of cylindrical 
cross section as shown. Further, the air and gas 
pipes are preferably alternately arranged, so that 
air passes through one, gases through the next, 
and air through the next, etc. While a reverse 
construction may be used if desired, I herein pro 
vide the smallest or central pipe 9 to form an axial 
air passage 0; next, a larger outer pipe to 
form a coaxial gas passage 2 surrounding the 
pipe 9, and like successively larger outer pipes. 3, 
4, 5 and 6, providing alternate air and gas 
passages 7, 8, 9 and 20. Thus, it will be noted 

passages 2, 7, 8, 9 and 20 are of the same 
length and the same width between their oppo 
site walls, and that each of the pipes ff, 3, 4, 5 
and 6 is of the same progressively greater di 

eter, while all surround the axial air passage 
O, 
As shown, the end members 2 and 5 are fitted 

onto the ends of the several pipes heretofore . . 
described. Of these members, the member 5 is 
provided with suitable openings for delivering air 55 
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2 
from the inlet 6 to the air passages fo, it and 
9, and other openings for delivering gas from 

passages 2, 18 and 20 to the outlet T. Similarly, 
the end member 2 is provided with passages for 
delivering gas from the inlet 3 to the passages 
2, 18 and 20, and other passages for delivering 

air from the passages fo, iT and 9 to the out-8- 
let, 4. w 

Referring more particularly to the construc 
tion of the end merinber 5, it will be noted that 
this member is provided with semi-circular pas 
Sages 2, 22, 23, 24, 25, and 26, of which the 
paSSages 22, 24 and 26 are closed at their outer 
ends, while the passages 2 f, 23 and 25 are open 
at their outer ends and communicate with the 
inlet 6. . Note also that the end member 5 is 
divided into two parts separated by a transverse 
diametrical septum 27, and that the above de 
Scribed passages 2 to 26 are in the upper half of 
the member as head above the septum. The 
lower half comprises like passages 28, 29, 30, 3 ?, 
32 and 33, of which the passages 28, 30 and 32 
are closed at their outer ends, while the pas 
Sages 29, 3 and 33 are open at their outer ends 
and communicate with the outlet . 

Referring to the end member 2, it will be noted 
that the same is provided with like passages 
Save that the passages therein are such that open 
paSSages are provided in the member 2 opposite 
closed passages in the member 5, and vice versa. 
Thus, the closed passages in the top half of the 
member 2 are indicated at 34, 35 and 36, while 
the open passages therein are indicated at 37, 
38 and 39, while the passages in the bottom half 
below the septum 40 comprise open passages 4, 
42 and 43 and closed passages 44, 45 and 46. It 
will thus be evident that the septum provided 
On each end member marks the dividing line 
between the open-semi-circular passages and 
the closed end portions of the spaces between 
adjacent concentric pipes. Further, it will be 
evident that the septums, being adjacent the 
inlets 3 and 6, constitute flow directing baffle - 
means for the incoming gases and air passing 
through the inlets 3 and 6 respectively. Thus, 
Cold air entering inlet 6 is prevented by septum 
27 from initially moving laterally into contact 
with the relatively cold surfaces of the pipes 
adjacent the exit 7 for the cooled combustion 
gaSeS. Instead, the air is directed first in a 
direction longitudinally of the pipes so that when 
it subsequently moves laterally in the spaces 
it will come in contact with more highly heated 
surfaces of the pipes. Similarly, the hot combus- . 
tion gases are prevented from too quickly be 
ginning their lateral movement in the vicinity of 
the exit 4 for heated air, where the heat trans 
fer would be slow, and are instead directed by 
septum 40 to move laterally across the interme 
diate surfaces of the pipe where the oppositely 
flowing air is cold and a greater transfer of heat 
results. 
Attention here is also directed to the fact that 

insofar as these passages are concerned, these 
end members 2 and 5 are substantially identical 
and merely oppositely disposed. Each is also 
provided with suitable shoulder portions for re 
ceiving and locating the ends of the pipes in the 
intermediate section f, such, for example, as il 
lustrated at 47 on end member 2 to receive the 
outer pipe 6, and an oppositely disposed shoulder 
48 to receive the pipe 5, with such inner and 
Outer shoulders alternating toward the center in 
Such manner as to permit the end members to 

2,186,077 
be slipped on the ends of the pipes, as illustrated 
in Figure 2. 

While the end members 2 and 5 may be con 
nected by various means, herein the same are 
preferably connected and positioned upon the 
Several pipes of the section f by a single axially 
disposed rod or bolt 49 having external nuts 50 
Outside each of the end members and acting to 
hold the parts in assembled relation. Herein 
the rod 49 extends axially through the central 
air chamber 0, and the rod also at its opposite 
ends extends through plate members 5 and 52, 
herein integral with the end members 5 and 2, 
respectively, which close the latter except for 
the inlets and outlets heretofore described as 
carried on these end members. Thus, it will be 

5 

() 

5 

evident that when the end members 2 and 5 
are aSsembled on the ends of the several pipes, 
and the rod 49 has its nuts 50 suitably tightened, 
all the parts will be held securely together longi 
tudinally, while providing for the desired air and 
gas flows previously indicated. Further, it will 
be evident that the parts are very quickly and 
readily assembled or taken apart whenever de 
Sired and that this operation is facilitated due 
to the use of end members reversely disposed 
at the opposite ends of the pipes. 

In my improved construction, I preferably in 
clude in the gas passages f2, 18 and 20 improved 
soot cleaners adapted to remain permanently in 
these passages and to be operated from the ex 
terior of the preheater to effect cleaning. Here 
in, this soot cleaner construction is of a longi- : 
tudinally reciprocable type having soot cleaners 
normally disposed at one end of the gas passages 
and adapted to be moved longitudinally thereof 
in Such manner as very effectually to clean the 
Soot from the opposite walls of these gas pas 
sages. Referring more particularly to the con 
struction illustrated, it will be noted that a series 
of rods 53, 54, 55, 56, 57 and 58 extends into the 
Several gas passages from the Outer face of the 
end member 5 to a point adjacent the inner face 
of the end member 2, three being on each side of 
the axis thereof and all being in alignment and 
passing through the Septum 27 in the end member 
5 in which they are reciprocable. Herein, these 
rods pass through suitable stuffing boxes 59 in 
the outer face of the end member 5 so that leak 
age of gases along these rods is effectually pre 
Vented. Moreover, it will be noted that these rods 
on their opposite or inner ends carry blocks 60 
fixed to and between pairs of adjacent spaced, 
Short, cleaner bands or rings 6 fitting the oppo 
site walls of the gas passages, in such manner 
as to provide effective scrapers with the rings 
6 adapted to scrape both walls of each gas pas 
Sage simultaneously as the rods are moved longi 
tudinally back and forth between their maximum 
in and out positions. Thus, the cleaner bands 
or rings 6 on the rods 53, 54 and 55 will be 
movable longitudinally in the gas passages, while, 
through a transverse connecting rod 62 connect 
ing the outer ends of the rods, all of these rods 
Will be movable together as the transverse rod or 
handle 62 is moved in or out. Here, attention 
is also directed to the fact that this construction 
is Such as not to interfere with the free flow of 
the gas, while the short cleaner bands in their 
normal "in' position shown in Fig. 8, occupy only 
a minimum portion of the passages, and the 
gases are, Of course, also free to pass around the 
blocks 60 which connect these bands to one an 
other and to their operating rods. 

Attention here is also directed to the fact that 
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2,186,077 3 
the concentric pipes are each provided with a 
standing seam G3, comprising fanges suitably 
interconnected as, for example, by welding or 
the like, and herein, as preferably, all disposed 
in the same half of the pipes as thown in Fig. 5. 
As a result of this construction, it will be noted 
that these seams 3 tend to divide the flow, while 
the seams, also, in a welded construction, tend 
to eliminate warping. In connection therewith, 
it will also be observed that ware these seams 
extend into the gas passages, its inner soot 
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cleaner band or ring 6 is provided with a corre 
spondingly grooved portion 64 receiving these 
standing seams and permitting the soot cleaner 
to be guided thereby as the cleaner is moved lon 
gitudinally in a cleaning operation. 

In the use of my improved construction, it is 
made possible not only to provide a free flow of 
the air and gases but to utilize a counter current 
action to marked advantage in such manner as 
to obtain a most effective heat transfer. Further, 
due to the coaxial arrangement of the pipes and 
the alternate arrangement of the air and gas 
passages, it will further be noted that the heat 
transfer is so effective that only a relatively small 
percentage of the heat is radiated to the outside 
air surrounding the outer pipes. These features 
produce in practice a markedly effective preheater 
whereby, as distinguished from supplying cold 
air to the furnace, markedly more efficient heat 
ing is obtained by preheating the incoming air 
to a very substantially higher temperature before. 
it reaches the combustion chamber. w 
As a result of my improvement, it will be ob 

served that not only are the above advantages 
obtained but that it is also made possible to pro 
duce an exceedingly simple and inexpensive Con 
struction of compact form. Moreover, it will be 
evident that the preheater is adapted for use not 
only in connection with ordinary, coal furnaces, 
but also in connection with gas or oil furnaces, 
or wherever fluid flows of different temperature 
are available for heat transfer from one to an 
other. Attention is further directed to the fact 
that the construction is such that the same is 
well adaped to withstand long use in service, and, 
further, is adapted to be readily and quickly 
freed from accumulations on one of the sets of 
paSSages, as, for example, Soot, through operation 
of my improved passage cleaner or wall scraping 
means. This further forms a permanent part 
of the equipment and thus is accordingly oper 
able at any time. Also, it will be noted that the 
rings thereof provide exceedingly effective scrap 
ing means and yet are of such small size and so 
disposed in the pipes as in no way to interfere 
with the functions of the latter as flow passages. 
Herein the operating member 62 is also at the 
cool end of the preheater, although it will be evi 
dent that the cleaner may be reversed if desired 
and operated from the other end. These and 
other advantages of my improved construction 
will, however, be clearly apparent to those skilled 
in the art. 
While I have in this application specifically 

described one form which my invention may as 
sume in practice, it will be understood that this 
form of the same is shown for purposes of illus 
tration and that my invention may be modified 
and embodied in other forms without departing 
from its spirit or the scope of the appended 
claims. 
What I. claim as new and desire to secure by 

Letters Patent is: 
1. In a heat transfer device, coaxial counter 

flow passage forming means having inlet and 
outlet means at each end thereof and flow divid 
ing means in said passage forming means. 

2. In a heat transfer device, a series of spaced 
coaxial pipes forming a plurality of annular 
flow passages, and end header members at op 
posite ends of said pipes each having open and 
closed portions on each side of a diameter of the 
device, each of said header members having its 
open portions communicating through said an 
nular passages with diagonally opposite open 
portions of the other header member and each of 
said header members having its closed portions 
preventing escape from said annular passages on 
that side of said diameter which is open at the 
other header. 

3. In a heat transfer device, a series of spaced 
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coaxial pipes forming a plurality of annular flow 
passages, and end header members at opposite 
ends of said pipes each having open and closed 
portions on each side of a diameter of the de 
vice, each of said header members having its 
Open portions Communicating through said an 

20. 

nular passages with diagonally opposite open 
portions of the other header member and each 25 
of said header members having its closed por 
tions preventing escape from said annular pas 
sages on that side of said diameter which is 
open at the other header, said open and closed 
portions including coaxially and alternately dis 
posed portions. On each side of Said diameter. 

4. In a heat transfer device, a series of spaced 
Coaxial pipes forming a plurality of annular flow 
passages, end header members at opposite ends 
of Said pipes having inner spaced annular flanges 
each receiving the end of one of said pipes and 
providing annular passages forming extensions 
of said annular flow passages, said header mem 
bers also having outer end webs connecting said 
flanges forming closures for said extensions and 
having separate inlet and outlet means disposed 
On opposite sides of the axis of said pipes, the 
inlet and outlet means at opposite ends of said 
device being disposed on opposite sides of said 
axis respectively, and the inlet and outlet means 
on the same end of the device communicating 
with different alternate annular flow passages. 

5. In a heat trarisfer device, a series of spaced 
coaxial pipes forming a plurality of annular flow 
passages, end header members at opposite ends 
of said pipes each having open and closed por 
tions on each side of a diameter of the device, 
each of said header members having its open 
portions communicating through said annular 
passages with diagonally opposite open portions 
of the other header member and each of said 
header members having its closed portions pre 
venting escape from said annular passages on 
that side of said diameter which is open at the 
other header, one of said header members hav 
ing a septum extending along said diameter, and 
cleaning means in certain of said annular pas 
Sages including cleaner operating rods recipro 
cable through said septum. m 

6. In a heat transfer device, coaxial counter 
flow passage forming means comprising a series 
of coaxially disposed pipes, end members coaxial 
with said pipes and each having end inlet and 
outlet means spaced apart from each other so 
as to lie wholly at opposite sides of the pipe axis 
and communicating with different sets of pipe 
passages, and axial means fastening together 
Said end members and pipes. 

7. In a heat, transfer device, means forming 
coaxial heat transfer passages for combustion gas 
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4 2,186,077 
and air respectively, and cleaning means for a scraper means engageable with the inner and 
gas-passage enclosed in the latter and having outer walls thereof. 
external operating means. . . . 0. A heat transfer device having members 

8. In a heat transfer device, means forming a presenting coaxial passages with inner and outer 
is plurality of coaxial heat transfer passages for walls, and cleaning devices for certain of the is 

gas and air respectively, and cleaning means for passages enclosed in the latter and each com 
the gas passages comprising annular scrapers en- prising spaced scraper rings engageable with op 
closed in the latter and reciprocable therein and posite walls of the passage and blocks between 
having external Operating means. said rings to which they are attached, and re 

0 9. In a heat transfer device, members present- ciprocable operating members connected to said lo 
ing coaxial passages with inner and outer walls, blocks. 
and cleaning means for certain of the pas- EAROD E. NOYES. 
sages enclosed in the latter and comprising ring 


