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UNITED STATES

Re. 17,973

PATENT OFFICE

CHARLES D. MOSHER, OF HYDE PARK, MASSACHUSETTS, ASSIGNOR TO 3. F. STURTE-
VANT COMPANY, OF BOSTON, MASSACHUSETTS, A CORPORATION OF MASSACHU-

SETTS

PLATE AIR HEATER.

Original No. 1,692,562, dated November 20, '17928', Serial No. 243,895, filed December 31, 1927. Appliéétibn
: . for reissue filed June 12, 1930, Serial No. 460,763.

This invention relates to air-heating struc-
tures utilizing waste heat from a boiler fur-
nace or other source; to heat air for a useful
purpose. '

The structure in which the invention is em-
bodied is of the plate type, and comprises a
gas-conducting casing adapted to receive hot
gases at one end and discharge the same at
the opposite end, and having large side open-
ings at its upper and lower énd portions, a

group of air chambers extending side by side

lengthwise of the casing, each chamber hav-
ing relatively wide side plates, united at their
edges to form a thin air passage, oblong in
cross section, the chambers being provided at
their end portions with ports registering
with the casing openings, the arrangement
being such that the casing is adapted to con-

duct hot gases upwardly between the cham-

bers, while the chambers downwardly con-
duct air admitted to their upper ends through
ports at the upper front ends of the cham-
bers, heated air being discharged through
ports at the lower forward or rear ends of
the chambers. o '
The chief object of the invention is to pro-
vide an air-heating structure, the air cham-
bers of which are adapted to be conveniently

installed, with either end at the top, and re--

versed end to end after a period of use, so
that when the upper end portions of the
chambers are impaired by corrosion, due to
the use of sulphurous fuel, this corrosion oc-
curring chiefly at the cooler upper end por-
tions, the chambers may be reversed to lo-
cate uncorroded portions thereof uppermost
and thus practically double the life of the
chambers. , o
Another object is to provide improved
means associated with the ports of the cham-
bers for filling the casing openings, to pre-
vent leakage of gases from the casing around

“the ports.

Another object is to provide an improved
construction of the chambers at the ports
thereof, whereby tapering throats are formed
to facilitate the flow of air into the ports at
the upper end portions of the chambers.

Other related objects will hereinafter ap-
pear. : o

Of the accompanying drawings forming a

part of this specification, Fig. 11s a front ele-

vation of an air heater embodying the inven-

tion; Fig. 2 is a longitudinal section on line

2—2 of Fig. 1; Fig. 3 is an enlargement of a
portion of Fig. 2; Fig. 4is a fragmentary sec-
tion on line 4—4 of Fig. 1; Fig. b is a frag-
mentary section on line 5—3& of Fig. 1; Fig.

6 is a perspective view, showing one of the .
clips hereinafter described; Fig. 7 is a per- |

spective view of one of the air chambers; Fig.
8 is a section on line 8—8 of Fig. 7; Fig. 9
is a section on line 9—9 of Fig. 7; Fig. 10 is
an enlarged fragmentary section on line

10—10 of Fig. 1; Fig. 11 is a fragmentary g
‘section, showing two of the chambers; Fig.

12 shows in perspective portions of one of

the chambers, and a portion of a filling meny- .
ber intended to be engaged with the cham- .

bers, as shown in Fig. 7. :
“The same reference characters indicate the
same partsin all of the figures.

12 designates a vertically elongated gas-
conducting casing, adapted to receive hot
gases at its lower end, and discharge the same
at its upper end. A large rectangular upper

-opening 13 is formed in the upper end por-

tion of the casing, and a lower opening 14, of

‘the same size and form, is' formed in the low-

er end portion of the casing, the opening 13
admitting cool air to the upper ends of the
chambers hereinafter described, and the low-
er opening permitting the discharge of hot
air from the lower ends of said chambers.
Within the casing is a group of air cham-
bers extending side by side lengthwise of the

‘casing. - Each chamber includes a pair of par-

allel rectangular plates 15, united at their
edges, preferably by welding, to form a thin
air passage, which 1s oblong in cross section.
One longitudinal edge of the chamber has at
its upper end portion an air inlet port at 16,
registering with the upper casing opening 13,
and an air outlet port 17, at its lower end por-
tion registering with the lower casing open-
ingi4. . : .
The chambers are provided with filling
members 18, a portion of one of which is
shown separately by Figs. 11 and 12.- Said

".'members surround the ports and are formed

55

70

It

80

85

90°

25

190




2‘.

to collectively close the casing openings
around the chambers, and space the chambers
apart, as shown by Fig. 10, the joints of said
members being' made up with plastic. cement
unaffected by heat. L

I provide means ad_apté_& to :detaéha‘bl\y se-

cure the chambers to the casing, so that they

" may-be detached, reversed end for end, and

- 10

15

again attached, the form of the chambers-and.

the-form and arrangement of \the attaching -

means being such that the chambers are re-
versible. T prefer to embody the -attaching
means in tie bolts 19, connected with and
projecting from the forward edges of the
chambers, above and below the ports thereof,
said bolts being adapted to enter holes

* formed for their reception in the casing,.and
_provided with clamping nuts 20 (Fig. 3). In

20

this instance, the bolts 19 are.engaged direct-
ly with the filling members 18,:as best shown
by Figs. 3,7 and 12. By the removal of the
clamping nuts 20, which may be done without

- disturbing the inlet and outlet.connections to

25

the casing, and loosening the clamping abut-
ment. 27, the chambers may be freed or re-
leased from the casing so that they may be

- withdrawn from the back, the rear wall of
- the casing being pivoted as-shown in Fig. 10
- 50" that 1t may be opened for this purpose.
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Said filling members are, in this instance,
provided with slots 21, receiving ears or.
wings 22, formed .on the outer edges of the

. chambers and forming the .opposite sides of

the air ports. Said wings are of the angular
form shown by Figs. 8, 10 and 11, and con-

stitute diverging sides of throats 24 (Fig.-

11), which facilitate the entrance. of.cool -air
into the upper ports of the .chambers, and
prevent the formation .of air-eddies outside
the ports, oL : A
- To extend the throats 24, I provide angu-
lar clips 25, formed as shown in Figs. 6 and
10, of sheet -or plate metal, adapted to be
sprung upon the angular ears 22, and con-
nect the ears.on adjacent air chambers. .
“The filling members 18 are abutted to-
&ether;.as shown by Figs. 10 and 11, and .are
separable from each .other. -Said -members
form @ .series filling the .casing openings
around ;the ports .of the air chambers. :One
end-member.of the series contacts with a fixed
abutment 26, (Fig..4) on the casing. The
-oppesite :end member ‘contacts with .a mov-
able clamping abutment 27 (Figs. 5 and 10),
which is.adjustable to.clamp:the filling mem-
‘bers together and eonfine the air-chambers
suitably spaced apart. :
. “'The.casing is provided with means for ad-
justing the abutment 27, preferably embodied
in .a slide 28,.on which the abutment 27 is
formed, said slide being movable on a.guide

29yfixed to the.casing and said slide being also

65

provided -with an-ear 30, receiving a rod Bl
“Fhe head 32 of the rod bears.on the inner

sideof a.portion.of the casing 12, and a nut. 33

17,973

engaged with a threaded portion of the rod
bears on the ear 80.. When the nut is turned
in one direction; it moves the slide 28 to press
the abutment 27 inwardly, and cause . its

cclamping action.  The slide is guided by a

fixed bolt 84, passing through a slot 35 in the
slide. ‘ : :

The abutting edges of its filling members
18 are preferably provided with interengaged
shoulders-36; fermed to maintain the mem-
bers in alinement with each other, as shown

by Figs.10 and 11. :
To prevent inward buckling of the plates’

15, forming the sides ot the air chamibers, T

“secure’to one plate of each chamber, longitu-

dinally extending angle strips 87, bearing on
the opposite plate. . . '
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~One plate. of -each chambar may be pro-

vided with external angle strips or lugs 38,
adapted to bear on an adjacent.chamber and
maintain the predetermined spacing between
the chambers, . One wall of the casing may be
provided aith a spacing strip 39, having
notches 40 (Fig. 10) adapted to engage the
vertical inner.or rear edges of the air.cham-
bers, said edges being preferably V-shaped.

I claim is: . STAPPI
1. An air heater of the plate type, compris-
ing a gas-conducting casing :adapted to re:

‘ceive hot gases at one end and discharge the
same at the opposite end, and having side

openings at its end portions, a group of air
chambers-extending side by side lengthwise of

the.casing, each chamber including a pair.of

parallel rectangular plates united at their
edges to form a thin air passage which is
oblong in cross.section, one longitudinal edge
of the chamber having at one end portion an
air inlet port registering with one of the cas-
ing-openings, and at its opposite end ;portion
an air .outlet port registering with the other
casing opening, and attaching means adapted
to detachably secure the chambers to.the cas-
ing, the form of the chambers and the attach-
ing means permitting the reversal of the
chambers end for end, the chambers being
provided with filling members surrounding
the ports and formed to.collectively close the
casing openings around the chambers and
space the chambers apart, the arrangement

‘being such that the casing is adapted to con-

duct hot gases in one direction between the
chambers, while the chambers conduct air
in the opposite. direction from the inlet to the
outlet port. . .- ‘ :

-2. An air heater as specified by claim 1, the

chamber attaching means being embodied in.

tie bolts engaged with .and projecting from
the edges of the chambers ahove and below
the - ports, and adapted to enter Tegistering
holt -holes in the casing and provided with
clamping nuts. S '

3. An air heater as specified by claim 1, the

aving thus described the invention, what
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gether edge to edge and forming a series fill-
ing the casing openings, one end member of
the series contacting with a fixed abutment on
the casing, the heater comprising also a mov-
able clamping abutment bearing on the oppo-
site end of the series, and means for adjunst-
ing said abutment to clamp the filling mem-
bers together and confine the chambers in
spaced apart relation.

4, An’air heater as specified by claim 1, the
abutting edges of the filling members being
shouldered and interengaged to maintain the.
members in alinement.

5. An air heater as specified by claim 1, the
chambers being provided with diverging an-
gular wings projecting therefrom at opposite
sides of the ports and forming the sides of
tapering throats communicating with the
chambers, the wings of adjacent chambers be-
ing connected by angular clips sprung upon
the angular wings and forming extensions
of said throats.

6. In an air heater of the class described,
a casing, a plurality of air chambers detach-
ably secured within said casing in a manner
so that one or all of said chambers may be
removed in their entirety or reversed upside
down, and means for clamping said chambers
together in spaced position.

7. An air heater having, in combination,
a casing provided with symmetrically dis-
posed inlet and outlet openings of equal size,
a plurality of air chambers detachably secured
within the casing, said chambers having sym-
metrically disposed inlet and outlet openings
of equal size, and means for detachably se-
curing the air chambers to the casing in spaced
relation with the air chamber openings in,
register with the casing openings to permit
the removal or reversal upside down of said
entire chambers.

8. An air heater of the plate type, com-
prising a gas-conducting casing adapted to
receive hot gases at one end and discharge
the same at the opposite end, and having side

openings at its end portions, a group of air

chambers extending side by side lengthwise
of the casing, each chamber including a pair
of plates united at their edges to form a thin
air passage, one longitudingl edge of the
chamber having at one end portion an air

“inlet port registering with one of the casing

openings, and at its opposite end portion
an air outlet port registering with the other
casing opening, and attaching means adapted
to detachably secure the chambers to the cas-
ing, the form of the chambers and the attach-
ing means permitting the reversal of the
chambers end for end.

9. In an air heater of the class described,
a casing provided with symmetrically dis-
posed inlet and outlet openings and adapted
to receive inlet and outlet connections, a plu-
rality of air chambers detachably secured
within said casing and provided with inlet

3

and outlet openings adapted to register with
said openings in the casing, and means for
detachably securing the chambers in the cas-
ing so that one.or more of said chambers may

Ve removed in their entirety and reversed

with respect to the inlet and outlet openings
without disturbing the inlet and outlet con-
nections on the casing. :

10. An air heater of the plate type compris-
ing a casing provided with gas receiving and
gas discharge openings and having air inlet
and air outlet openings, a group of air cham-
bers extending side by side in the casing, each
chamber including closely spaced side plates
united at their edges to form a thin air pas-
sage and provided with edge ports for the
inlet and discharge of the air, the ports regis-
tering with the air openings in the casing, fill-
ing members on the sides of the chambers
adiacent the ports for spacing the chambers
apart and preventing leakage between the
chambers, and means for securing the cham-
bers in position in the casing. .

11. An air heater of the plate type compris-
ing a gas conducting casing provided with
oas receiving and gas discharge openings and
having air inlet and air outlet openings, a
group of air chambers extending side by side
in the casing, each chamber including a pair
of parallel, rectangular plates united at their
edges to form a thin air passage which is

_oblong in cross-section, each chamber being

provided with edge ports for the inlet and
outlet of air, said ports registering with the
air openings in the casings, and attaching
means adapted to detachably secure the cham-
bers to the casing, the chambers being pro-
vided with filling members surrounding the
ports and formed to collectively close the cas-
ing openings around the chambers and space

‘the chambers apart, the arrangement being

such that the casing 1s adapted to conduct hot
gases between the chambers, while the cham-
bers conduct air from the inlet to the outlet
ports. ; ,

In testimony whereof I have signed my
name to this specification.

CHARLES D. MOSHER.
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