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This invention relates to space-heating means, 
especially to combined convection and radiant 
heating means applied to extensive Surface areas, 
and has for an object the provision of improve 
ments in this art. 
One of the particular objects of the invention 

is to increase the available area of radiant heat 
ing in a Space Which has heretofore had only a 
limited amount of Surface area available for the 
normal application of radiant heat. An ex 
ample is a rail car in which the major portion of 
the ceiling is covered by a diffuser plate through 
which warm conditioned air is supplied and in 
which all other available wall surfaces, includ 
ing even the windows are already used as radiant 
heating panels. By using the Surface of the ex 
tensive diffuser plate for radiant heat the amount 
of radiant heat is greatly increased and the feel 
ing of unheated cold zones is avoided. For a 
given amount of total radiant heat the unit wall 
radiant temperature may thereby be reduced. 
Another object is to provide a simple form of 

means for furnishing radiant and convection 
heat. 
The above and other objects, features and ad 

vantages of the invention will be apparent from 
the following description of an illustrative em 
bodiment thereof, reference being made to the 
accompanying drawings, Wherein: 

Fig. 1 is a vertical cross section and perSpec 
tive view of the interior of a rail car provided 
with heating means according to the present in 
wention; 

Fig. 2 is an enlarged partial section taken about 
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ed by transparent metallic or other resistance 
films or other sheet-form bodies of known types. 
The hot air from the overhead duct T and 

the baggage rack ducts (8 Supplies heat by Con 
vection to avoid high panel temperatures, espe 
cially in very cold weather. in Some cases, heat 
ed radiators may be used near the floor at the 
side walls or under the seats. 
Supply of heat by the Various heating means 

is made responsive to both outside and inside 
temperatures in known manner. 
The air which is supplied through ducts and 

f8 is conditioned and heated and forced through 
the ducts by known means, usually located in 
or near the overhead vestibule Spaces. See Pat 
ent No. 2,179,873, Anderson. The diffuser-plates 
20 for distributing the heated air (or cooled air 
in Summer) are also of a known type. See, for 
example, Patent No. 2,251,682, Leadbetter. 
These diffuser panels occupy large areas and 
spread the heated air over the entire car in large 
volume but at low velocity whereby to avoid 
drafts. 
But the fact that these diffuser panels do cover 

large areas leaves cold Zones in the radiant 
heating area with a consequent feeling of chill 
on the side of the occupant which may be Orient 
ed toward the unheated ZOne. 
The present invention eliminates this objec 

Sotionable cold zone trouble and increases the 
available radiant heating area by providing 
means for heating the diffuser panel locally 
without in any way disturbing the diffusion of 
air therethrough. 

on the same plane as Fig.1 and also on line 2-2 on a surface of the diffuser panel, preferably 
of Fig. 3; and 

Fig. 3 is a plan view of a diffuser-heating panel, 
; : veniently, this is an electrical resistance heating alone. 

In Fig. 1 there is shown a compartment, Such 
as a rail car f0, having a floor , seats 2 ad 
jacent windows 3, side walls 4, baggage rack 
5, and ceiling is with a longitudinal air duct 
T. Means are provided for heating all of the 

exposed surface areas by radiant heat, preferably 
by electrical resistance heating means, the differ 
ent areas being heated to different temperaturs 
depending on their distance from occupant ac 
commodations (seats, berths, etc). The adja 
cent areas such as floor, lower side walls and Win 
dows are heated to a lower temperature than 
the baggage rack, upper side walls and ceiling, 
not only to prevent harm to the occupants but 
to produce a generally uniform feeling of Com 
fort due to radiant heat on all sides of the Occu 
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on the back Surface, there is disposed and even 
ly distributed a heating means 2. Most con 

device which is properly insulated from the dif 
fuser sheet, if made of metal. One Suitable 
heating means comprises a pad of a type available 
on the market having Outer insulating coverings 
2d of a rubber-like material and an inner lay 
er 2b of resistance material, apparently carbon 
aceous in nature. Current is Supplied to the 
edges of the resistance layer by buses 2 c haW 
ing conductor connections 2d. The resistor 2 
is open above the diffuser holes 2 a. of the dif 
fuSer Sheet and if made as a continuous pad, aS 
mentioned, Will have formed in it holes 2 le Which 
register With the holes 20a in the diffuser sheet. 
The holes in the pad do not affect in any ap 
preciable way its heating value. The increase in 
thickness gives increased length to the diffuser 

pant's body. The windows are preferably heat- 55 holes 2d-2e and provides better directional 
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effect to the air. By forming the holes at an 
angle to the plane of the sheet the air may be 
directed in various ways. 
The present invention operates on a different 

principle and serves a different purpose from 
deep-finned and highly-heated radiators through 
which air is forced for the purpose of heating the 
air as it is delivered to a compartment. The heat 
ing layer here is spread in another plane and is 
so thin in the direction of air flow through it 
that it does not appreciably change the tempera 
ture of the air. On the other hand the air does 
not furnish enough heat to the diffuser panel to 
make it an effective radiant heater, the heat for 
this purpose being Supplied by the local heating 
means spread over the whole area of the panel. 
With the present arrangement it is still possible 

to supply warm air over large areas to furnish the 
desired ambient heat and fresh air and at the 
same time it provides radiant heat over large 
areas which heretofore have constituted cold 
zones in the total radiant heating Scheme. These 
cold zones and consequent discomfort to occu 
pants have existed for a considerable time with 
the general opinion that it was impossible to 
have diffused Warm conditioned air and radiant 
heat Over the diffusion areas at the same time. 
While one embodiment of the invention has 

been specifically illustrated and described, it is to 
be understood that there may be various modif 
cations within the scope of the invention. 
What is claimed is: 
1. Heating means for a compartment compris 

ing a duct and a thin diffuser plate thereover for 
supplying diffused air at a low velocity through 
the plate throughout its surface area to said com 
partment, the diffuser plate presenting a smooth 
wall Surface to the interior of the compartment 
and having a great number of small holes there 
through over its entire surface, and thin local 
heating means spread over the plate for heating 
said diffuser plate throughout its entire area, 
Without obstructing the air diffuser holes to make 
of it a radiant heating panel, as well as an air 
diffuser panel, said heating means comprising a AS 
continuous electrical resistance heating blanket 
Secured. On the back of Said diffuser sheet and 
having holes "registering' with the holes in said 
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diffuser sheet. C. 

4. 
2. Heating means for a compartment compris 

ing a duct and a thin diffuser plate thereover for 
Supplying diffused air at low velocity through the 
plate throughout its surface area to said com 
partment, the diffuser plate presenting a smooth 
wall Surface to the interior of the compartment 
and having a great number of Small holes there 
through over its entire surface, and thin local 
heating means spread Over and in thermal con 
tact with the entire rear Surface of the plate but 
leaving its holes unobstructed and the exposed 
front Surface Smooth for heating said diffuser 
plate throughout its entire area, to make of it a 
radiant heating panel while leaving the holes 
Without impairment of their normal function of 
passing air in the usual manner, said heating 
means comprising electrical resistance heating 
elementS disposed on the back of said diffuser 
sheet. 
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