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[57] ABSTRACT 

A ?replace grate comprising a support for holding 
burning logs and the accompanying hot embers and 
ashes and including heat transfer structure for transfer 
ring heat generated by the logs and embers to the area 
immediately therebelow. The grate further includes air 
passageways‘ located in the area below the support. The 
passageways having air outlets at the front of the grate 
for directing air into the room in which the ?replace is 
located and air inlets disposed at location remote from 
the air outlets for receiving air for passage through the 
passageways. 

33 Claims, 4 Drawing Figures 
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FIREPLACE GRATE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

It is common knowledge that household ?replaces 
are generally inef?cient as far as room heating is con 
cerned. Most of the heat goes up the chimney rather 
than into the room. The heat generated in the conven 
tional ?replace which does enter the room enters only 
by radiation. This heat is quite intense immediately in 
front of the ?replace; however, the air a few feet from 
the ?replace is hardly warmed. As a matter of fact, the 
use of a ?replace requires air being drawn into the ?re 
place to support the ?re of the burning logs. At least a 
part of this ?re supporting air is most often drawn into 
the ?replace through cracks existing around doors and 
windows in the room where the ?replace is located. 
This tends to produce an overall cooling of the room 
rather than a warming. Generally, therefore, ?replaces 
as found in private dwellings are used more for their 
aesthetic appearance than their heating ability. 
Attempts have been made in the past to increase the 

ef?ciency of private dwelling ?replaces. In newly con 
structed homes, siphoned-cooled, prefabricated, self 
contained units can be installed. These units are multi 
walled with ducting for drawing cold air down the 
internal side walls of the chimney through the ?re and 
out the chimney as ?ue air. Still, radiation is relied upon 
for room heating. With ?replaces of the more conven 
tional type, ?replace grates with means for forcing air 
through the heated area of the ?replace have been used 
to increase heating efficiency. Such grates are also 
sometimes used in prefabricated ?replaces to further 
increase their heating efficiency. 

In construction, ?replace grates with air flow struc 
tures typically include hollow ducting through which 
forced air is circulated and directed into the room in 
which the ?replace is located. The forced air circulated 
through the ducting is warmed by the heat of the ?re 
and thus warm air is blown into the room. Grate con 
structions of this type have, however, certain disadvan 
tages. Most of them are rather bulky in construction and 
aesthetically unpleasing in looks. In addition, and more 
importantly, the ef?ciency of these forced air grates is 
generally poor. 
The internal ducting through which the air is forced 

for warming is located either above the burning logs or 
below the logs at a location where embers and ashes 
from the logs are collected. With the ?rst arrangement, 
the air is blown into the room at a level which is a few 
feet off the floor. It will be apparent that this is not the 
best situation since the most ef?cient heating of the 
room will occur where the heat is blown in at or near 
floor level. In a room with people sitting on chairs and 
couches, and perhaps on the floor, warm air entering 
the room from the ?replace at a level of even 2 feet 
above the ?oor will not produce the best warming ef 
feet for the people. 

In the other type of grate construction where the air 
ducting is located below the logs, such ducting is most 
usually provided by making the log supporting grate 
bars hollow. This type of structure is inefficient in a 
number of respects. First of all, embers and ashes from 
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2 
the burning logs fall through the grate bars and collect 
on the floor below. The covering of the embers by the 
falling ashes provides a barrier against efficient heat 
transfer from the embers to the air passing through the 
hollow grate bars. Also, with this type of construction, 
the burning embers which fall from the logs tend to 
become cooled by the air being blown through the 
hollow grate bars and thus do not burn completely. 
Furthermore, since these embers are scattered in the 
ashes below the hollow bars while the burning logs are 
disposed above the grate bars, the air circulating 
through the bars acts as a thermal barrier preventing the 
heat of the embers from supporting the combustion of 
the ?re of the burning logs. Taking away this support 
heat for the burning logs, tends to put the ?re out pre 
maturely. 

SUMMARY OF THE INVENTION 

In accordance with the teachings of the present in 
vention, the disadvantages of the prior art types of grate 
structures are avoided. Warming heat from a burning 
?re is efficiently pumped into the room at ?oor level 
without excessive cooling of the ?re and without re 
quiring a roaring ?re to supply the desired heat. Gener 
ally, applicant's ?replace grate comprises a support for 
supporting both the logs and the ashes and burning 
embers at a level above the floor of the ?replace. This 
support includes heat transfer structure disposed below 
the logs, ashes and burning embers for transferring heat 
from the ?re to the area immediately below the ashes 
and burning embers. In this area, air passageways are 
located for circulating air in heat transfer relationship 
with the heat transfer structure. 
The air passageways include outlets at the front of the 

grate through which the circulating air exits into the 
room and air inlets disposed at a location remote from 
the air outlets and through which air is received for 
circulation through the passageways. Air ?ow through 
the passageways is, with the preferred embodiment, a 
forced circulation; and for this purpose, a fan is pro 
vided. The fan is either located at the ?replace directly 
below the air passageways or at a remote location, in 
which case ducting may be provided for directing the 
air into the air passageways. 
The construction and location of the heat transfer 

structure, the positioning of the logs on the support and 
the rate at which air is forced through the passageways 
are all correlated to each other so that the hot embers 
are insulated suf?ciently from the air circulation to 
permit complete burning of the embers as well as the 
logs. At the same time, the embers remain in heat trans 
fer relation to the heat transfer structure so as to aid in 
heating the circulating air. In addition, the air ?ow is at 
a rate whereby the area below the heat transfer struc 
ture and air passageways is itself insulated from the high 
temperature of the ?re in the ?replace. This permits 
location of the fan in this area without danger to it being 
overheated. 
As a further feature of applicant’s invention, the air 

inlet for the passageways through the heat transfer 
structure is disposed in communication with a walled 
base of the grate. In one embodiment, this base has a 
bottom opening for positioning over the conventional 
ash trap door of the ?replace and through which air can 
be drawn from a source outside of the room in which 
the ?replace is located. In most houses, the standard 
type of ?replace and often the prefabricated type, is 
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connected to an ash trap or chamber in the wall struc 
ture of the house. Ashes generated by the ?re are col 
lected here for later disposal. In a typical installation, 
the ash trap is located in the basement of the house and 
suitable internal wall ducting provided for connecting 
the trap to the ?replace. A removable trap door in the 
floor of the ?replace communicating with this internal 
ducting permits disposal of ashes collected in the ?re 
place. At a suitable, more convenient time, the ash trap 
itself may be emptied of all ashes. 
With the air used for heat exchange purposes being 

drawn through the ash trap as a separate flow from the 
normal ?ow of room air into the ?replace for support 
ing the burning ?re, heating efficiency is increased. 
More particularly, a net positive air ?ow out of the 
?replace grate and into the room can be created to 
assure adequate heating of the room. 

In addition to the above mentioned features, appli 
cant’s grate construction provides further advantages 
which will become apparent from the following de 
scription of the preferred embodiment of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the ?replace grate of 
the present invention; 

FIG. 2 is a top plan view of the grate shown in FIG. 
1; 
FIG. 3 is a front view of the grate shown in FIG. 2; 

and 
FIG. 4 is a cross-sectional view taken along lines 4-4 

of FIG. 3; 

DETAILED DESCRIPTIDN OF THE 
PREFERRED EMBODIMENT 

The ?replace grate 1 includes a support plate 2 for 
supporting burning logs and the accompanying hot 
embers and ashes. The logs themselves are positioned 
on spaced log support rods 3 extending from the back 4 
of the grate to the front 5. The rods are mounted at a 
spaced distance above the support plate by means of 
rear and front vertical barrier plates 6 and 7. The rear 
barrier plate 6 is disposed at the back 4 of the grate in 
line with the rear edge of the support plate 2. The hous 
ing structure behind the rear edge of the plate 2 is part 
of the air circulation ducting and will be described in 
more detail later. The barrier plate 7 is disposed at the 
front 5 of the grate but inwardly of the front edge of the 
support plate 2. In addition to providing a mounting for 
the rods 3, the barrier plates 6 and 7 assist in containing 
ashes on the support plate 2. 

Integrally formed as part of the support plate 2 are a 
plurality of spaced heat transfer ?ns 8. These ?ns de 
pend from the support plate; and as shown in FIG. 4, 
extend the full depth thereof. In the preferred embodi 
ment, the support plate and ?ns are made from extruded 
aluminum and together de?ne the heat transfer struc 
ture for transferring heat generated by the ?re into the 
area immediately below the support plate 2. The heat 
transfer ?ns 8 de?ne an air passageway means for di 
recting air through this area in heat exchange relation 
ship with the plate 2 and ?ns 8. The individual ?ns 
divide the air passageway means into a plurality of air 
subpassageways 9. The inlets of these subpassageways is 
at the back of the grate while the outlets are at the front. 
Both inlets and outlets are located across the entire 
lateral extent of the support plate 2. 
A piece of sheet metal 10 extends across the bottom 

of the heat transfer ?ns in a manner generally coexten 
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4 
sive with the support plate 2. In this way, the air subpas 
sageways 9 are bounded on the top by the support plate 
2 and on the bottom by plate 10. The sheet metal plate 
10 may be secured to the heat transfer ?ns by bending 
over the side edges of the plate and screwing or other 
wise connecting them to the outermost side ?ns. FIG. 1 
shows the plate 10 attached to the side ?ns by screws 
11. The front of the plate II] is bent downwardly into a 
curved shape to provide rigidity to the plate and to 
assist in preventing it from vibrating against the transfer 
?ns. 
A pedestal type base means 12 is provided for sup 

porting the log carrying and heat transfer structure of 
the grate at a location spaced above the ?replace ?oor. 
This base means comprises a walled enclosure 13 de 
pending from the plate 10. The walled enclosure 13 is 
recessed behind the edge of the support plate 2 and, as 
shown in FIG. 3, is also spaced inwardly from the sides 
of the support plate. 

At the back 4 of the grate, behind the rear edge of the 
support plate 2, the walled enclosure extends upwardly 
to the level of the plate 2 to communicate with the air 
subpassageways 9. At this location, the walled enclo 
sure thus de?nes a manifold 14 for connecting the 
walled enclosure to the inlets of the subpassageways 9. 
As shown in FIG. 4, a fan 15 is disposed within the 

walled enclosure at the back thereof adjacent the mani 
fold 14. This fan forces air through the manifold and 
into the inlets of the subpassageways 9 at the back of the 
grate. The air is forced to pass through the subpassage 
ways and exit through the outlets at the front of the 
grate. 

In one arrangement of the grate of the present inven 
tion, it will be placed in the ?replace over an open ash 
trap 16. As shown in FIG. 4, this ash trap 16 is con 
nected to an opening 17 in the ?oor of the ?replace by 
suitable ducting 18. In the typical situation with the 
?replace on the ground ?oor, the ash trap will be lo 
cated in the basement; and as also shown in FIG. 4, a 
door 19 is provided in the basement adjacent the collec 
tion point of the ash trap for permitting removal of 
ashes. In acordance with the teachings of the present 
invention, the door 19 of the ash trap will be left open to 
therefore provide a source of air leading to the interior 
of the ?replace from a room remote from the room in 
which the ?replace is located. 
With the above construction and arrangement of the 

grate in the ?replace, air from the basement will be 
blown through the heat transfer structure of the grate 
and warmed by the heat of the ?re in the ?replace. With 
this air being drawn from a location remote from the 
room in which the ?replace is located, the heating effect 
of the ?re is improved. Normally, air from the room in 
which the ?replace is located is drawn into the ?replace 
to support combustion of the ?re of the burning logs. 
This ?re supporting air usually enters the room through 
cracks around doors and windows and has a general 
cooling effect on the overall room. With the present 
invention, a positive net air flow can be created due to 
the fact that air from outside of the room in which the 
?replace is located can be forced through the ?replace 
grate at a rate greater than the rate of the air flow into 
the ?replace from the room. The heating efficiency of 
the ?re beyond the immediate area in front of the ?re 
place is therefore improved considerably. 
Although air from a separate source is shown in FIG. 

4, as received through the ash trap structure of the 
dwelling, it is also possible to provide separate ducting 
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for this purpose. This may be necessary where the ?re 
place is not provided with an ash trap. Also, as shown in 
FIG. 3, the front of the walled enclosure 13 of the grate 
is provided with knocked-out holes 20 which can be 
used for supplying the air to the walled enclosure and to 
the heat transfer structure of the grate. In this situation, 
however, the air will be drawn from the same room in 
which the ?replace is located and will not produce the 
net positive air flow out of the ?replace as described 
above. Nevertheless, the room heating ef?ciency of the 
?re will be improved due to generally better burning of 
the ?re and good heat transfer to the air being blown 
into the room as will be more fully apparent from the 
following description. 
With the construction of applicant’s grate, the burn 

ing embers falling from the logs disposed on the rods 3 
will be caught by the support plate 2. The spacing of the 
logs above the support plate is small. The rods 3 are of 
curve construction and supported above the support 
plate by a distance ranging from about 2% inches at the 
barrier plates 6 and 7 to 1Q inches centrally between 
these barrier plates. The rods themselves are spaced 
laterally from each other by about 7 inches while the 
barrier plates are spaced by about 14 inches. The sup 
port plate itself has a smooth upper surface and a lateral 
extent about equal to the normal length of logs to be 
used in the ?replace. More particularly, the plate has a 
width of about 22 inches. With this construction, the 
burning logs are supported immediately above the sup 
port plate 2 with the latter receiving even large embers. 
The close proximity of the embers to the logs assists 

greatly in supporting the burning of the logs. Also, the 
burning of the logs so close to the embers assists in 
assuring that they are completely used and do not go 
out prematurely. 
The smooth top surface of the support plate with the 

widely spaced log support rods facilitates easy removal 
of accumulated ashes onto the ?replace floor. Usually, 
the ?replace will be larger in width to permit this side 
removal of ashes. The formation of the base 12 as a 
pedestal type of walled enclosure will give added room 
for the collection of ashes. The walled construction of 
the base also isolates uncollected ashes on the ?replace 
floor from becoming entrained in the air flow created 
by the fan disposed within the walled enclosure. 
The purpose of the front barrier 7 is multifold. Be 

sides providing a support for the rods 3 and containing 
ashes on the support plate 2, the front barrier plate 7 
prevents ashes and smoke from becoming entrained in 
the heated air blowing into the room from the heat 
exchange subpassageways 9. In the normal burning of 
logs on the grate shown in the drawings, the ?re sup 
porting air enters the ?replace and is drawn under the 
logs from the side of the grate. By disposing the barrier 
plate 7 at a location spaced from the front edge of the 
support plate and by having a proper height, the outlets 
of the subpassageways 9 become effectively isolated 
from the burning ?re, ashes and embers. In the pre 
ferred embodiment, the front barrier plate, as well as the 
rear barrier plate, is about 3 inches in height and the 
front plate is spaced from the front edge of the support 
plate by about 2 inches. 
The construction of the support plate 2 and heat 

transfer ?ns also assists in improving the efficiency of 
the burning ?re. In the preferred embodiment of the 
grate, the support plate and ?ns, as already indicated, 
are made as an integral structure from extruded alumi 
num. The support plate is formed with a thickness of 
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6 
about 5 of an inch; and physically isolates the air passing 
through the subpassageways 9 from the burning embers. 
The ?ns themselves have a thickness about equal to the 
thickness of the plate where they are joined to the plate; 
and taper to a thickness at their lower extremity of 
about 1/16 of an inch. For ef?cient heat transfer pur 
poses, these ?ns extend about lg inches below the sup 
port plate 2 and are spaced from each other by about 5 
inch. In the grate constructios shown in FIG. 1 having 
the dimensional characteristics as described above, 
there are 40 closely spaced ?ns. 
With the heat transfer construction as described 

above, complete burning of the embers falling from the 
burning logs is possible. All of the burning occurs on 
one side of the heat transfer air being blown through the 
subpassageways 9. Unlike prior constructions, the burn 
ing logs and falling embers are not separated from each 
other by any air ?ow. Furthermore, the rate of air flow 
through the subpassageways 9 is such as to not overcool 
the heat transfer ?ns 8 and support plate 2 to thus cool 
the embers. 

In addition to permitting complete burning of the 
embers and logs of the ?re, the heat transfer structure 
and the air passing through it thermally isolates the 
interior of the walled enclosure 13 from the heat of the 
burning ?re. This results due, in part, to the location of 
the heat transfer structure betwen the ?re above and the 
walled enclosure below. Also, the support plate 2, to 
gether with the intergrally formed ?ns 8 take up the 
heat from the ?re and effectively transfer it to the air 
passing through the subpassageways. The rate of air 
passing through the subpassageways 9 is suf?cient to 
take this heated air and blow it out of the ?replace and 
into the room in which the ?replace is located. In this 
manner, this heat is prevented from passing to the 
walled enclosure 13 and its interior which thus becomes 
thermally insulated from the burning ?re. 
Due to the thermal insulating feature of the grate of 

the present invention, it is possible to locate the fan 15 
directly within the walled enclosure. The power cord 
for the fan, which is shown at 21, can be fed through an 
opening 22 in the front wall of the walled enclosure. In 
this way, the power cord can be lead out the front of the 
?replace with no danger that it become heated or be in 
the area of any dropping embers. 

In the preferred embodiment of the invention, the fan 
used for supplying a suf?cient quantity of air has a blade 
diameter of about 7 inches with the blades pitched at 
about 30°. The fan motor has a 0.3 amp, 115 volt electri 
cal rating and a 2 watt output. The power consumption 
of this fan is minimal. A bigger, high powered fan is not 
required due to the fact that air is being directed freely 
through the heat transfer structure. It is not necessary to 
pressurize the ‘air to effect proper flow. Not only does 
the fan take a minimum household current, but it is 
readily adapted to being operated on a 12 volt car bat 
tery. This is advantageous in situations where there is a 
power failure. 
Although the fan 15 in the preferred construction of 

the grate is permanently secured internally to the 
walled enclosure 13, it is possible to locate the fan at a 
point remote from the grate. With reference to FIG. 4, 
the fan can, for example, be located adjacent the open 
door 19 of the ash pit. Other remote positionings of the 
fan can also be used. The important criteria is that the 
fan be so situated that it creates an adequate flow of air 
through the air subpassageways. 

I claim: 
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1. A ?replace grate for holding logs in a ?replace 
located in a room of a building and having a back 
adapted to be disposed along the back of the ?replace 
and a front adapted to face the front of the ?replace, 
said grate comprising: 

a. support means for supporting burning logs and 
accompanying ashes and hot embers and for trans 
ferring heat to air passageway means disposed 
therebelow, said support means [having a lateral 
extent about the same as the length of logs to be 
supported and] comprising a support plate for 
supporting said ashes and hot embers; 

b. a plurality of spaced heat transfer ?ns depending 
from said support plate into said air passageway 
means, said ?ns [extending from the back of said 
grate to the front of said grate to de?ne] and said 
support plate being integrally formed from extruded 
aluminum and defining separate air subpassage 
ways; 

0. air passageway means bounded at the top by said 
support plate and bounded [on] at the bottom by 
a second plate [generally co-extensive with] verti 
cally spaced from said support plate, and having air 
inlet means connected thereto [at the back of said 
grate] and having air outlet means near the front 
of said grate [extending across substantially the 
entire lateral extent of said support means;] and 

(1. fan means for forcing air into said air inlet means 
L] and through said air passageway means and 

e. base means disposed beneath said air passageway 
means for supporting said grate in said ?replace 
with said air passageway means spaced above the 
?oor of said ?replace and out said air outlet means 
into said room [;]. 

2. A ?replace grate according to claim 1 wherein: 
a. each ?n is spaced laterally from the next adjacent 
?n to de?ne one of said subpassageways therebe 
tween. 

3. A ?replace grate according to claim 2 wherein: 
a. each ?n extends downwardly from the support 

plate for about 1% inches and is spaced from the 
next adjacent ?n by about 5 inch. 

4. A ?replace grate according to claim 3 wherein [: 
a.]the grate has a lateral extent of about 2 feet and a 
depth, as measured from its front to its back, of about 1% 
feet[; and 

b. said base means has a lateral extent of about 1 foot 
centrally of the grate, a depth, as measured from 
the back of the grate, of about ll feet, and a height 
of about 4 inches]. 

5. A ?replace grate according to claim [4] I 
wherein: 

a. the support plate and the heat transfer ?ns are 
integrally constructed of extruded aluminum; 

b. the support plate has a thickness of about i inch; 
c. the ?ns are tapered in cross-section with a thickness 

at the support plate of about 5 inch and a thickness 
at their lower extent of about l/l6 inch; and 

. the second plate is constructed of sheet metal. 
. A ?replace grate according to claim 1 [wherein: 

a. said] further comprising base means [includes] 
including a walled enclosure depending from said 
second plate with openings in the front wall thereof 
in communication with the air inlet means at the 
back of the grate. 

7. A ?replace grate according to claim 1 [wherein: 
a. said] further comprising base means [includes] 

including a walled enclosure depending from said 
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second plate with an open bottom communicating 
with the air inlet means at the back of the grate and 
adapted to be located over the open ash trap in the 
floor of the ?replace and the associated conduit 
means leading to a source of air outside of said 
room. 

8. A ?replace grate according to claim 7 wherein: 
a. said walled enclosure further includes knock-out 

holes in the front wall thereof to provide openings 
in communication with the air inlet means at the 
back of the grate as an alternative to the air source 
through the open bottom of the enclosure. 

9. A ?replace grate according to claim 8 further 
comprising: 

a. an enclosed air manifold at the back of the grate 
and connected between the interior of said walled 
enclosure and the separate air subpassageways. 

10. A ?replace grate according to claim 9 wherein: 
a. said fan means is disposed within said walled enclo 

sure for forcing air from said other room, through 
said open trap, inlet means, manifold and subpas 
sageways. 

11. A ?replace grate according to claim 10 wherein: 
a. said fan has a blade diameter of 7 inches and a 30° 

pitch; and 
b. the fan motor has a 0.3 amp, 115 volt electrical 

rating and a 2 watt output. 
12. A ?replace grate according to claim 10 wherein: 
a. said fan means has a power capacity to force air 

into said air inlet means and through said air sub 
passageways at a rate greater than the rate of the 
?re supporting air flow into said ?replace from the 
room in which the ?replace is located to create a 
net positive air flow out of the air outlet means of 
the grate and into said room. 

13. A ?replace grate according to claim 1 wherein: 
a. said support means includes spaced support rods 

disposed above the support plate and extending 
from the back of the grate to the front for support 
ing logs thereon at a position spaced above said 
support plate. 

14. A ?replace grate according to claim 13 wherein: 
a. the support rods are spaced above the support plate 
by between about I; and 21; inches. 

15. A ?replace grate according to claim 13, wherein: 
a. said fan means has a How capacity for forcing air 

from said air inlet means and through said air sub 
passageways at a rate which permits complete 
burning of the hot embers falling from the burning 
logs onto the support plate and which insulates the 
[internal area of the base means from the high heat 
of the ?re of the burning logs] area beyond said 
second plate. 

16. A ?replace grate according to claim 13 wherein: 
a. the support plate has an upper smooth surface on 
which the burning embers and ashes collect. 

17. A ?replace grate according to claim 16 further 
comprising: 

a. a front vertical barrier plate extending laterally 
across the support plate adjacent the front thereof 
for containing ashes on the support plate. 

18. A ?replace grate according to claim 17 wherein: 
a. said barrier plate is about 3 inches in height and 

located about 2 inches from the front of the grate. 
19. A ?replace grate according to claim 18 further 

comprising: 
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a. rear vertical barrier plate extending laterally across 
the support plate at the rear thereof for containing 
ashes on the support plate. 

20. A ?replace grate according to claim 19 wherein: 
a. said spaced rods extend between said vertical bar 

rier plates with the ends of the rods connected to 
the plates. 

21. A ?replace grate according to claim 20 wherein: 
a. the support rods are spaced above the support plate 
midway between the barrier plates by about It 
inches and at the barrier plates by about 2; inches. 

22. A ?replace grate for holding logs in a ,ireplace lo 
cated in a room of a building and having a back adapted 
to be disposed along the back of the ?replace and a front 
adapted to face the front of the ?replace, said grate com 
prising: 

a. support means for supporting burning logs and accom 
panying ashes and hot embers and for transferring 
heat to air passageway means disposed therebelow, 
said support means comprising a support plate for 
supporting said ashes and hot embers; 

b. a plurality of spaced heat transfer ?ns depending from 
said support plate into said air passageway means, 
said fins and said support plate being integrally 
formed from extruded aluminum and de?ning sepa 
rate air subpassageways; 

c. air passageway means bounded at the top by said 
support plate and bounded at the bottom by a second 
plate vertically spaced from said support plate, and 
having air inlet means connected thereto at the back 
of said grate and having air outlet means near the 
front of said grate; 

d. fan means for forcing air into said air inlet means, 
through said air passageway means and out said air 
outlet means into said room; and 

e. said fan means being constructed and arranged to 
force air between said ?ns and said plates at a rate 
sufficient to preclude overheating the area beyond said 
second plate and said ?ns. 

23. A ?replace grate for holding logs in a fireplace lo 
cated in a room of a building and having a back adapted 
to be disposed along the back of the ?replace and a front 
adapted to face the front of the ?replace, said grate com 
prising: 

a. support means for supporting burning logs and accom 
panying ashes and hot embers and for transferring 
heat to air passageway means disposed therebelow, 
said support means comprising a support plate for 
supporting said ashes and hot embers; 

b. a plurality of spaced heat trans?ar ?ns depending from 
said support plate into said air passageway means, 
said fins and said support plate being integrally 
formed from extruded aluminum and de?ning sepa 
rate air subpassageways; 

c. air passageway means bounded at the top by said 
support plate and bounded at the bottom by a second 
plate vertically spaced from said support plate, and 
having air inlet means connected thereto at the back 
of said grate and having air outlet means near the 
front of said grate; 

d. fan means for forcing air into said air inlet means, 
through said air passageway means and out said air 
outlet means into said room; and 

c. said fan means being constructed and arranged to 
move air between said ?ns and said plates at such a 
rate as to not overcool or overheat said fins and said 
support plate. 
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cated in a room of a building and having a back adapted 
to be disposed along the back of the ?replace and a front 
adapted to face the front of the ?replace, said grate com 
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a. support means jbr supporting burning logs and accom 
panying ashes and hot embers and for transferring 
.heat to air passageway means disposed therebelow, 
said support means comprising a support plate for 
supporting said ashes and hot embers; 

b. a plurality of spaced heat transfer ?ns depending from 
said support plate into said air passageway means, 
said ?ns and said support plate being integrally 
formed from extruded aluminum and de?ning sepa 
rate air subpassageways; 

c. air passageway means bounded at the top by said 
support plate and bounded at the bottom by a second 
plate vertically spaced from said support plate, and 
having air inlet means connected thereto at the back 
of said grate and having air outlet means near the 
front of said grate; 

d. air circulating means for moving air into said air inlet 
means, through said air passageway means and out 
said air outlet means into said room; and 

e. said air-circulating means being constructed and ar 
ranged to move air between said ?ns and said plates at 
a rate sufficient to preclude overheating the area be 
yond said second plate and said fins. 

25. A ?replace grate for holding logs in a ?replace lo 
cated in a room of a building and having a back adapted 
to be disposed along the back of the fireplace and a front 
adapted to face the front of the ?replace, said grate com 
prising: 

a. support means for supporting burning logs and accom 
panying ashes and hot embers and for transferring 
heat to air passageway means disposed therebelow. 
said support means comprising a support plate for 
supporting said ashes and hot embers; 

b. a plurality of spaced heat transfer ?ns depending from 
said support plate into said air passageway means, 
said ?ns and said support plate being integrally 
formed from extruded aluminum and de?ning sepa 
rate air subpassageways; 

c. air passageway means bounded at the top by said 
support plate, bounded on the bottom by a second 
plate vertically spaced from said support plate, and 
having air inlet means connected thereto at the back 
of said grate and having air outlet means near the 
front of said grate; 

d. fan means for forcing air into said air inlet means, 
through said air passageway means and out said air 
outlet means into said room; and 

e. said fan means being constructed and arranged to 
force air between said ?ns and said plates in sufficient 
volume and at su?icient velocity to preclude overheat 
ing the area beyond said second plate and said fins 
and to prevent the sagging of said ?ns and of said 
support plate from the heat of the burning logs and hot 
embers supported thereby. 

26. In a ?replace grate of the type which supports logs in 
a ?replace located in a room of a building and having a 
back adapted to be disposed along the back of the ?replace 
and a front adapted to face the front of the ?replace, the 
improvement which comprises: 

a. a support plate including a plurality of spaced heat 
transfer ?ns depending from said support plate into 
air passageway means disposed below said support 
plate, said ?ns and said support plate being integrally 
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formed from extruded aluminum and extending from 
the back of said grate to the front of said grate to 
de?ne separate air subpassageways; 
air passageway means bounded at the top by said 
support plate, bounded on the bottom by a second 
plate, and having air inlet means connected thereto at 
the back of said grate and having air outlet means 
near the front of said grate; and 
fan means for forcing air into said air inlet means, 
through said air passageway means and out said air 
outlet means into said room at su?icient rate to pre 
clude overheating the area beyond said support plate 
and depending ?ns. 

27. In a ?replace grate of the type which supports logs in 
a ?replace located in a room of a building and having a 
back adapted to be disposed along the back of the ?replace 
and a front adapted to ?zce the front of the ?replace, the 
improvement which comprises: 

a. a support plate including a plurality of spaced heat 
transfer ?ns depending from said support plate into 
air passageway means disposed below said support 
plate, said ?ns and said support plate being integrally 
formed from extruded aluminum and extending from 
the back of said grate to the front of said grate to 
de?ne separate air subpassageways; 

b. air passageway means bounded at the top by said 
support plate, bounded on the bottom by a second 
plate, and having air inlet means connected thereto at 
the back of said grate and having air outlet means 
near the front of said grate; and 
fan means for forcing air into said air inlet means, 
through said air passageway means and out said air 
outlet means into said room, said fan means being 
constructed and arranged to force air between said 
?ns and said plates in sufficient volume and at suffi 
cient velocity to preclude overheating the area beyond 
said second plate and said ?ns and to prevent the 
sagging of said ?ns and of said support plate from the 
heat of the burning logs and hot embers supported 
thereby. 

28. A system for increasing the heating e?iciency of a 
?replace ?re which comprises: 

a. air passageway means having air inlet and outlet 
means and being bounded by spaced ?rst and second 
plate means, said ?rst plate means de?ning a heat 
transfer structure and being formed of extruded alu 
minum having a plurality of closely spaced ?n means 
integrally formed therewith and extending toward 
said second plate means to divide said air passageway 
means into a plurality of separate air subpassageways, 
said heat transfer structure being positioned interme 
diate said ?re and said second plate,‘ and 
means for forcing an air circulation between said air 
passageway means inlet and outlet means at su?icient 
rate to preclude overheating of the area beyond said 
heat transfer structure. 

29. A system for increasing the heating e?iciency of a 
?replace ?re which comprises: 
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H. 

b. 

C. 

d. 

12 
heat transfer structure de?ning air passageway means 
having air inlet and outlet means and being formed of 
extruded aluminum; 
said heat transfer structure being comprised of ?rst 
plate means and a plurality of extruded closely spaced 
?n means integrally formed therewith and extending 
outwardly from one side thereof from a point adjacent 
said air inlet means to a point adjacent said air outlet 
means, 

second plate means spaced from said ?rst plate means 
and cooperatively de?ning an air passageway with 
said ?rst plate means, some of said ?n means being 
disposed within said air passageway and de?ning a 
plurality of air subpassageways between said ?rst and 
second plate means; 
said heat transfer structure being constructed and 
arranged to be positioned adjacent the ?re and inter 
mediate the ?re and said second plate means; and 

. means for circulating air into said air inlet means 
through said air subpassageways and out of said air 
outlet means at a rate su?'icient to preclude overheat 
ing said heat transfer structure and the area beyond 
said second plate means 

30. The system of claim 29 wherein said ?n means ex 
25 tend from said ?rst plate means about 1i inches toward 

said second plate means and are spaced from the next 
adjacent ?n means by about 5 inch. 

3]. The system of claim 29 wherein ?rst plate means has 
a thickness of about 5 inch with said ?n means being ta 

30 pered in cross-section from a thickness of about Q inch 
adjacent the ?rst plate to a thickness of about 1/16 inch. 

32. The system of claim 29 wherein said second plate 
means is formed of sheet metal. 

33. A system for increasing the heating efficiency of a 
35 ?replace ?re which comprises: 

a. 

b. 

d. 

f 

heat transfer structure formed of extruded aluminum; 
said heat transfer structure being comprised of plate 
means and a plurality of extruded closely spaced ?n 
means integrally formed therewith of extruded alumi 
num and extending outwardly from one side thereof} 
second plate means spaced from said ?rst plate means 
and cooperatively de?ning therewith an air passage 
way therebetween, said air passageway having air inlet 
and outlet means: 
said ?n means extending between said ?rst and sec 
ond plate means within said air passageway from said 
air inlet means to said air outlet means and de?ning 
a plurality of air subpassageways with said ?rst and 
second plate means; 
said heat transfer structure being constructed and 
arranged to be positioned adjacent the ?re and inter 
mediate the ?re and said second plate means; and 
means for circulating air into said air inlet means, 
through said air subpassageways and out said air 
outlet means at a rate sufficient to preclude overheat 
ing said heat transfer structure and the area beyond 
said second plate means. 

i l t i * 
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