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Patented Dec. 9, 1952 2,620,787 

UNITED STATES PATENT OFFICE 
2,620,787 

FORCED AIR FLOW UNITAR-HEATING 
FURNACE 

John S. Zink, Tulsa, Oka. 
Application October 28, 1946, Serial No. 706,149 

The present application is a continuation-in 
part of my application Serial No. 650,865, filed 
February 28, 1946, which application has now 
become abandoned. 
This invention relates to unit heaters, and 

more particularly to a gas-fired unit for heat 
ing large spaces by the use of relatively great 
volumes of gas supplied to a relatively. Snail 
unit. 

In the use of gas-fired unit heaters for Space 
heating, the heater is usually Suspended from 
the ceiling of the building space to be heated. 
In many instances, the head room Space of the 
building is such as to preclude the use of a unit 
heater large enough to provide sufficient volune 
of heated air, such as is required to heat the 
space. Present day designs of Suspended unit 
heaters do not permit the burning of large 
volumes of gas in a relatively small unit because 
the products of combustion are only permitted 
to flow in one direction from the burner. 

It is, therefore, an important object of this 
invention to provide a unit gas heater where 
in the products of combustion are directed in 
a counter-current flow to heat relatively large 
surfaces in a relatively small unit So as to in 
crease the overall capacity and cause a greater 
delivery of heated air. 
Another object is to supply a unit gas heater 

for the space heating of buildings and the like 
wherein an increased volume of heated air is 
provided with a minimum of head room utilized 
in the space to be heated. 

Still another object is to furnish a gas unit 
heater for producing large volumes of Warm air 
for space heating, which heater is simple in con 
struction, efficient in operation, and durable in 
USS 
With the foregoing objects outlined and . With 

other objects in view which will appear as the 
description proceeds, the invention consists in 
the novel features hereinafter described in de 
tail, illustrated in the accompanying drawings, 
and more particularly pointed out in the ap 
pended claims. 

In the drawing: 
Fig. 1 is a vertical longitudinal sectional view 

of one embodiment of the invention. 
Fig. 2 is a transverse vertical sectional view of 

the unit shown in Fig. 1, taken on the line 2-2 
of that figure. 

Referring to the embodiment of the invention 
illustrated in Figs. 1 and 2, O designates a tu 
bular housing or casing which may be of cylindri 
cal form to accommodate concentric Spaced 
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cylinders , 2 and 3. The part 3 is central 
ly arranged in the housing O and forms a com 
bustion chamber 4 closed at one end 5, but 
provided at its opposite end with a plurality 
Of air intake tubes 6 converging toward the axis 
of the housing. The intake tubes are rigidly 
united with a conical member or Wall T which 
closes the inlet end of the combustion chamber 
and is provided at its apex 8 with an opening 
for the reception of a fuel burner 9 Supplied 
With gas or other fuel by means of a pipe 20. 
The cone functions to direct air into the space 
between cylinders 2 and 3. The tubes 6 project 
outwardly from the conical wall 7 and normal 
thereto and terminate at their Outer ends beyond 
the circumference of the cylinder 3. . The tubes 
6 converge at their inner ends. So as to direct 

air streans into the combustion chamber ad 
jacent the fuel burner. 
At the inlet end of the housing 0, a fan 2 

is arranged for blowing air through the housing 
and, into the combustion chamber, through the 
tubes 6, and Such fan may be driven by a motor 
2. 
Short tubes 22 connect the cylinders 2 and 

3 near the closed end 5 of the combustion 
chamber for the purpose of discharging the gases 
of combustion into a convection chamber 23 
provided by the cylinders and 2. These 
cylinders are spaced apart and the ends of the 
convection chamber are closed by rings or Walls 
24 and 25, and the Space Within the convection 
chamber is obstructed by Semi-circular baffles 26, 
27 and 28, the baffles 26 and 27 having their ends 
extending downwardly, as shown at 29 in Fig. 
2, and the baffle 28 having its ends extending 
upwardly, as indicated at 30 in this figure. Due 
to this arrangement of baffles, it Will be ob 
Vious that the gases of COmbustion in travelling 
through the convection chamber will be caused 
to flow in a circuitous path or paths, as they move 
toward the stack 3, which extends from the 
discharge end of the convection chamber through 
the top of the housing 0. 
Spacers 32 are provided between the housing 

and the cylinder , at the discharge end of the 
casing for holding the cylinders O and in 
Spaced relation. 
In Operation, it Will be understood that the air 

to be heated will be forced through the passage 
Way formed Within the cylinder and it will 
travel along the exterior of the combustion cham 
ber and along the inner and Outer walls 2 and 
if of the convection chamber before being dis 
charged from the casing at the end where the 
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struts 32 are located. At the same time, a large 
volume of gas will be supplied to the burner 
f9, and some of the air will be forced through 
the converging tubes 6 so as to impinge against 
the stream of fuel issuing from the burner nozzle. 
The gases of combustion will travel through the 
combustion chamber 4 in one direction, then 
ladially through the tubes 22, and afterwards in 
the opposite direction through the convection 
chamber 23, and finally out of the stack 3. In 
this way, a large volume of air can be heated 
by a relatively small heating unit because the 
hot gases of combustion are caused to travel 
counter-current while the air travels directly 
through the passageway formed by the hous 
iing 0. 

It will be evident from the foregoing that air 
is forced through a passageway wherein it is 
heated by products of combustion passing first 
through a combustion chamber in one direction 
and then through a convection chamber in the 
opposite direction. 

It is manifest that the essential elements of 
the invention are made of any good heat-Con 
ducting metal, and it is evident that such metal 
may be shaped to radiate maximum heat to the 
air passing through the unit. 
While I have disclosed what I now consider to 

be a preferred embodiment of the invention in 
such manner that the same may be readily 
understood by those skilled in the art, I am aWare 
that changes may be made in the details dis 
closed, without departing from the Spirit of the 
invention, as expressed in the following claims. 
What I claim and desire to secure by Letters 

Patent is: 
1. In a unit space heater, an elongated cylin 

drical shaped tubular housing adapted to be Sup 
ported in a substantially horizontal position, a 
cylinder of smaller diameter arranged Within 
said housing and with the axis thereof substan 
tially in alignment with the axis of the housing 
providing a combustion chamber, means closing 
one end of said cylinder, a conical Wall closing 
the other end of said cylinder with an apex there 
of directed outwardly of the cylinder, a fuel 
burner mounted in the apex portion of said coni 
cal wall, a plurality of tubes mounted on said 
conical wall converging towards the axis of the 
housing for directing air into the combustion 
chamber, a second cylinder within said housing 
surrounding the first cylinder concentrically 
thereof and forming an annular space around 
the combustion chamber, a third cylinder mount 
ed within said housing Spaced around the second 
cylinder and spaced from the cylindrical hous 
ing, closure means joining common ends of the 
second and third cylinders, closure means joining 
the other ends of the second and third cylinders 
to provide a convection chamber, a plurality of 
radially disposed tubes connecting the combus 
tion chamber With the convection chamber at an 
end remote from said fuel burner, a flue stack 
extending through the housing and in open com 
munication with the convection chamber at an 
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4. 
end adjacent the fuel burner, means for directing 
air against said conical wall to guide air into the 
annular space between the first and Second Cylin 
ders and into the annular space between the third 
cylinder and the housing, a hemi-circular shaped 
baffle within the convection chamber joining the 
Second and third cylinders, and a second hemi 
circular shaped baffle within the convection 
chamber joining the second and third cylinders 
and disposed in a diametrically opposite position 
with reference to the first baffle. 

2. In a unit Space heater, an elongated cylin 
drical shaped tubular housing adapted to be Sup 
ported in a substantially horizontal position, a 
cylinder of smaller diameter arranged within said 
housing with the axis thereof substantially in 
alignment with the axis of the housing providing 
a combustion chamber, means closing one end of 
said cylinder, a conical wall closing the other end 
of the cylinder with an apex thereof directed 
outwardly of the cylinder, a fuel burner mounted 
in the apex portion of said conical Wall, a plu 
rality of tubes projecting substantially normal to 
said conical wall terminating at their outer ends 
beyond the circumference of Said cylinder and 
converging at their inner ends towards the axis 
of the cylinder to direct air streams into the 
combustion chamber adjacent the burner, a sec 
ond cylinder within said housing Surrounding the 
first cylinder concentrically thereof and forming 
an annular space around the combustion cham 
ber, a third cylinder mounted within said hous 
ing spaced around the second cylinder and Spaced 
from the cylindrical housing, closure means join 
ing common ends of the Second and third cylin 
ders, closure means joining the other ends of the 
second and third cylinders to provide a convec 
tion chamber, a plurality of radially disposed 
tubes connecting the combustion chamber with 
the convection chamber at an end remote from 
Said fuel burner, a flue stack extending through 
the housing and in Open communication with the 
convection chamber at an end adjacent the fuel 
burner, and means for directing air against said 
conical wall to guide air into the annular space 
between the first and second cylinders and into 
the annular space between the third cylinder and 
the housing. 

JOHN S. ZINK. 
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