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1 Claim. 

This invention relates to an improved air pre 
heating device for boilers and the like, heated by 
means of the combustion gases and has for its 
primary object to provide an apparatus of the 
kind set forth which will be reliable in operation, 
of rather small dimensions, low cost and consid 
erable efficiency 

It is a well known fact that the efficiency of 
boiler furnaces and the like is greatly enhanced 
by feeding the same with hot air and several ap 
paratus have been devised for heating the air for 
combustion by means of the hot gases i generated 
by the burning process. Said known apparatus, 
however, whether of the recuperating or of the 
transmitting or radiating type, : offer certain ob 
jectional features, such as their large dimensions, 
high cost, etc. 
The apparatus; which forms the object of this 

invention, essentially comprises a heat storing 
device or accumulator, formed by a fixed body 
filled with materials of great thermic capacity 
and surface area, which form passages or ducts 
within which the gases and the air are alternately 
caused to circulate. . A mechanical distributing 
means is provided for directing, at the desired 
moment, the gases to one part of the accumulator 
and the air to the other part thereof. After the 
gases have heated the part through which they 
pass, the distributing means will then feed the 
air thereto, and so on in succession. From the 
foregoing it will be seen that the air is not heated 
by radiation, or transmission of heat through walls 
or partitions, but by absorbing heat from the 
heat. storing: elements, previously heated by the 
ga.SCS. W 

Other advantages and particular features of the 
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invention will be set forth in the course of the foll 
lowing Specification. 

In order that the invention may be readily un 
derstood and carried into practice, the same has 
been shown, by way of example, in the accom 
panying illustrative drawings, wherein:- 

Figure 1 shows a Vertical section of the appa 
ratus. 

Figure 2 is a horizontal section of the same, on 
the line 2-2 of Figure 1. 

Figure, 3 illustrates a horizontal section on the 
line 3-3 of Figure 1. 
Figure 4 shows a perspective of the distributing 

device. 
In all the said views, the same numbers of ref 

erence have been used to indicate like or corre 
sponding parts. 
The apparatus forming the object of this inven 

55 tion, comprises, in the embodiment shown, a ver 
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tical cylindrical body part or dirum 1, constructed 
of sheet metal and having its ends closed by the 
top and bottom walls 2. The body 1 consists of 
three parts, viz: the two symmetrical compart 
ments 3 situated at either end, and the storing 
compartment or accumulator 4, placed between 
the former. Axially extending through the con 
joint is a metallic: axle 5, which rotates in bearings 
6, mounted at the elbows of the air ducts and at 
a lower pivot 6”. To one of the ends of said axle 
is secured a worm wheel 7, driven by the worm 8. 
The accumulator 4 which is stationary as the 

remainder of the drum 1, consists of corrugated 
metallic sheets. 9 which totally fill the SectOrS 
formed by the radial sheets 10. The channels or 
ducts formed between the corrugations of the 
sheets extend in a longitudinal direction and Open 
at both sides of the accumulator. By this ar 
rangement, no obstruction interferes with the pas 
sage of the gases through the drum, while a large 
Surface for contact is provided for the Same. AS 
there is no connection between one sector and the 
other, the gases flowing through the same, will 
be obliged to issue" by the opposite end of the same 
sector - or compartment. It will be evident that 
the metallic sheets 9 which form the Surface elle 
ments for absorbing the heat from the combustion 
gases and delivering the same to the air which 
is being fed to the furnace, might also be given 
Several other ShapeS. 

In front of each end of the accumulator rotates 
a distributing means 11, mounted on the axle 5 
and which serves to lead the combustion gases to 
one part of the accumulator and the air to the 
opposite part of the same. Said distributing 
means - which are symmetrical in construction, 
comprise each a conical surface formed by a me 
tallic sheet 12, corresponding to one half of a 
truncated cone, the larger base of which corre 
sponds with that of the accumulator, while its 
Smaller base corresponds With that of the air duct 
13, hereinafter to be described. The edge or rim 
of the larger base is riveted to a rim 14, while the 
edge of the smaller base is riveted to a rim 15. 
The radial arms or spokes 16 connect the rims to 
collars 17, mounted on the axle 5 and which serve 
to Secure the distributing devices on Said axle. 

. Other. arms or stays 17’ are provided for connect 
ing the rim 14 to the rim 15 at the opposite part 
of the sheet 12, in order to secure a perfectly rigid 
construction. A longitudinal partition, formed by 
a sheet 18, extends from a diameter of the larger 
base corresponding to the ends of the metallic 
sheet 12, to the rim of the smaller base 15, so as 
to surround the part of said rin not surrounded 
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2 
by the sheet 12. Between the sheets 12 and 18 
is thus formed a channel which on One Side c0W 
ers the whole of the Smaller base of the distribU 
ter, while covering on the other side one half of 
its large base. This latter part of the larger base 
is restricted by two closure members in the form 
of Sector shaped sheets 19, of similar dimensions 
as those of a sector of the accumulatOr, being 
arranged adjacent to the diameter formed by the 
partition sheet 18. On both sides of each of said 
closure members or Sectors is arranged a Strip 
20 of thin Steel, of arched section, so that itS free 
edge will be in frictional contact with the front 
side of the accumulator. These two steel strips 
have for object to prevent any connection between 
the two parts of the distributer by the Small sep 
aration formed between this latter and the ac 
cumulator. Further, in order to prevent any leak 
age by the periphery, a strip or ribbon 21 of this 
steel, of arched section, is placed inside of the 
rim 14, so that the free edge - of said steel strip 
will be in frictional contact with the front side 
of the accumulator. 

In order to enhance the stability of the dis 
tributing device, the same is also supported by itS 
rim 14 on rollers 22, mounted to rotate freely on 
pins secured to the drum 1; the engagement be 
tween the rim and the rollers taking place by 
means of horizontal flanges 23 extending from 
each rim and resting on rollers 22. 
On one of the blind sectors 19. of each dis 

tributer and diametrically opposite one to an 
other, is arranged a radial tube 24, joined to the 
axle 5, having its free end closed and being pro 
vided with a row of Small openings 25, directed 
towards the front of the accumulator. The axle 
5 is hollow from its upper end to the tube 24 of 
the lower distributer, being connected through a 
packing gland 26 with a steam feed pipe 27, pro 
vided with a stop cock 28. This arrangement 
allows of passing a steam jet into the channels 
or ducts of the accumulator, in order to remove 
the soot therefrom. 
Through the centre of each bottom or top wall 

2 of the drum 1 extends a cylindrical air hose 13 
within which loosely fits the rim 15 of the dis 
tributer, said air hose being extended outside by 
an elbow 29; to the upper elbow is connected an 
inlet duct for fresh air, driven in by means of a 
fan (not shown), while to the lower hose a suit 
able duct (not shown) is connected for leading 
the heated air to the fire box. In the outer Wall 
Of each elbow is formed the bearing 6 for the axle 
5, as already stated. 
Each compartment, 3 formed at the ends of the 

drum 1, within which rotate the conical dis 
tributers, is provided with a lateral tube 30, of 
which the lower one serves as an inlet for the 
combustion gases coming from the fire box, while 
the upper tube is connected to the chimney (not 
shown) . 
The conjoint of the stationary part of the ap 

paratus is mounted, in the embodiment shown, 
On pillarS of brickwork, indicated at 31. - 
The operation of the apparatus is as follows: - 
The axle 8, driven in any i suitable or desired 

manner, causes the axle 5 to rotate at a speed 
of one revolution, or thereabout, for every two 
minutes, so that the combustion gases and the 
air will alternately pass, within about a minute, 
through each element or part of the accumulator. 
To that end, the distributer has for purpose to 
direct the gases to one of the - halves - of the ac 
cumulator, and the air to the other half, so that 

- while one part of the accumulator-is being heated 
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by said gases, the other will deliver the heat thus 
received to the air. By referring to the diraWings 
it will be seen that the gases which enter into the 
lower compartment 3, to the right, Surrounding 
the part of the lower distributer formed by the 
sheets 12 and 18, will pass through the free part 
of the Same, filow through the left half of the 
accumulator, issue from this latter and pass 
through the free half of the upper distributer, 
flow to the upper compartment or chamber 3 and 
thence to the chimney. The air, in turn, enters 
through the upper hose or conduit 13, passes by 
the upper distributing duct formed by the sheets 
12 and 18, flows through the right half of the ac 
cumulator, issues from this latter, passes by the 
conduit formed by the lower distributer, enters 
into the lower hose or conduit 13 and flows thence 
to the fire box. The air, therefore, flows in a di 
rection contrary to that of the gases, according 
to the general practice. 
The division of the accumulator may be per 

formed by equal parts between the air and the 
gases, that is to say, a similar number of sectors 
will be provided for the passage of the air and 
the gases, though it is preferable that preponder 
ance should be allowed for the gases. For in 
stance, in the embodiment shown, where the ac 
cumulator comprises sixteen sectors, eight of the 
Same are subjected to the action of the hot gases 
and six to the air, two sectors remaining without 
connection, owing to the blind or obturated Sec 
tors 19. Thus, every sector or compartment of 
the accumulator is heated by the fue gases dur 
ing one half of a revolution of the distributer, 
then it remains during a short time disconnected 110 
on account of the obturating Sector 19 and after 
the passage of this latter, fresh air will start 
circulating through the sector during a period of 
time somewhat less than one half of a turn of 
the distributer, these operations being continu- 115 
Ously repeated in the Same Succession. From the 
foregoing description it will have been understood 
that the heat is not transmitted or radiated 
through walls or partitions, but is accumulated 
during a certain lapse of time by metallic sheets 120 
and delivered thereby a short time afterwards. 
The distributing devices being the only moving 

parts of the apparatus and their motion being 
besides very slow, only a small amount of power 
will be required for driving the same and a frac- 125 
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tion of one horse power will be sufficient even in 
case the device should be of considerable dimen 
SOIS. 
The cleaning device will be used periodically 

for removing the soot which may have settled in 130 
the accumulator; for this purpose, jets of steam 
are injected by the orifices of the pipes 24, after 
opening the cock 28. 

It will be evident that several modifications of 
construction and detail may be introduced with- 35 
out departing from the Spirit and scope of this 
invention, which will be clearly described in the 
claim annexed to this specification. 

Having now particularly described the nature 
of my said invention and the manner in which 4C 
the same is to be performed, I declare that what 
I claim and desire to secure by Letters Patent, 
is:- 
A preheater for air of the type described com 

prising a cylindrical accumulator divided into 45 
sectors filled with regenerative material through 
which gases and air may pass, a chamber at each 
end of the accumulator and in communication 
therewith at its adjacent face and provided in 
its walls with inlet and outlet apertures for burnt 50 
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gases and air, one of which inlet and outlet aper 
tures is in the form of a central orifice, a dis 
tributor at each end of the accumulator, located 
in the corresponding chamber and in the form of 

5 a funnel consisting of half a truncated cone whose 
major base is a sector adjacent the face of the 
accumulator and whose minor base is a complete 
circle coaxial with said major base and connected 
to the corresponding central orifice in the Wall 

10 of the chamber, said funnel being of the same 
height as said chamber, a shaft passing through 
the center of the apparatus and having one end 
projecting thereabove and carrying the two dis 
tributors, means for supporting and imparting 
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rotary motion to said shaft, two closure members 
each consisting of a sector shaped metal plate 
fixedly secured to the radial wall of said funnel 
adjacent the face of the accumulator, in such 
manner that each of said shutters keeps at least 
One sector of said accumulator closed, said shaft 
having a hollow part extending from its project 
ing end to a point adjacent the accumulator, 
radial cleaning tubes connected to said shaft at 
said point, and a packing gland mounted on said 
projecting end of said shaft at the connection 
with the source of cleaning fluid and in a position 
lying wholly outside of the apparatus. 

ARMANDO S. WILLASUSO, 
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