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26,063 
HIGH VELOCITY ÜVEN 

Richard T. Keating, 144 N. Cuyler Ave., Oak Park, lll. 
Original No. 3,074,393, dated Jan. 22, 1963, Ser. No. 

829,408, `Iuly 24, 1959. Application for reissue Jan. 
15, 1965, Ser. No. 440,973 

4 Claims. (Cl. 126-21) 
Matter enclosed in heavy brackets [] appears in the 

original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

This invention relates to an improved roasting and bak 
ing oven and more particularly to an improved roasting 
and baking oven utilizing high velocity air flow to accom 
plish more rapid and uniform heating. 

In the use of roasting and baking ovens, one of the 
principal concerns is the achievement of substantial uni 
formity of temperature throughout the oven. Indeed, 
the quality of the finished product is inextricably related 
to the uniformity of oven temperature. 

Therefore it is a primary object of this invention to 
provide a roasting and baking oven utilizing tremendous 
turbulence to provide substantially uniform temperature 
throughout and which minimizes the transfer of heat by 
radiation `to produce high quality roasted and baked 
products. 

In roasting and baking ovens another principal con 
cern is producing a final product which is not partially 
dehydrated but which maintains a large proportion of 
moisture. Not only does dehydration rob the product of n 
taste but because of the resultant shrinkage also tends 
to produce a product of undesirable appearance. 

Therefore, it is a further object of this invention to 
provide a roasting and baking oven having a substantially 
uniform temperature throughout which yields a final prod 
uct retaining a large proportion of moisture, and in which 
a round of beef, for example, may be roasted with a 
shrinkage of only 10% to 18% as contrasted with a 
shrinkage of 36% or more in conventional oven equip~ 
ment. 
A critical problem in producing roasted and baked 

goods results from the necessity of producing large quan« 
tities of such products in sufficient time to insure delivery 
while either fresh or warm. The solutions to this prob 
lem were previously `restricted because slow baking and 
roasting were thought to be essential to producing high 
quality roasted and baked products. 

However, with roasting and baking ovens operating on 
the principle of low temperature, slow heating, numerous 
ovens are necessitated, much floor space utilized and 
much multiplication of fuel and supervisory costs incurred 
in order to produce the desired quantity by the critical 
delivery time. 

Therefore, it is a further object of this invention to 
provide a roasting and baking oven for more rapidly 
producing a large quantity of baked and roasted products 
of high uniform quality and in which baking and roasting 
time is reduced by 40% of that required by presently 
used ovens when the same temperatures are used. 

It is a further object of this invention to provide an 
improved method of rapidly producing baked and roasted 
products of high uniform quality which retain a high 
proportion of moisture. 

Other objects of the invention are to provide a roast 
ing and baking oven utilizing an arrangement facilitating 
assembly and repair, which provides a high ratio of use 
able oven capacity in relation to the overall oven size, 
which maximizes heat transfer to the air stream within 
the Oven, which maximizes turbulence and minimizes the 
effect of radiant heat to obtain rapid, substantially uni 
form heating of the products. 
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Further objects and advantages of this invention will 
become evident from an examination of the particular 
description and the drawings in which: 
FIGURE 1 is a perspective view of an embodiment 

of the subject invention. 
FIGURE 2 is an enlarged sectional side view of the 

embodiment shown in FIGURE 1. 
FIGURE 3 is a sectional front view of the embodiment 

shown in FIGURE 2 taken substantially on the plane of 
line 3-3 in FIGURE 2. 

In FIGURE 2 it is seen that the high velocity roasting 
and baking oven is comprised generally of a closed oven 
chamber 1, a continuous heating chamber 3, a high speed 
impeller S, and a baffle plate 7. 
The structure defining the two chambers consists of a 

double walled cabinet 9 shown mounted on a metal rack 
11. The cabinet 9 is composed of outer insulated top 13, 
bottom 15, insulated sides 17, 19, and an insulated end 
21 walls which are spaced from the corresponding interior 
bottom 23, top 25, side 27, 29, and end 31 walls to form 
the continuous heating chamber 3. The interior Walls 
and the glass paneled double walled door 33 combine to 
form the closed oven chamber 1. The outer bottom wall 
15 is spaced from the interior lower wall 23 sufficiently 
to permit reception of a gas burn'er 3S or an equivalent 
means for heating the air in the continuous heating cham 
ber 3. Gas burner 35 is spaced from the interior bottom 
wall 23 since the location of the gas burner is primarily 
to heat the air in the continuous chamber 3 and not to 
heat the lower surface of interior lower wall 23. Gas 
burner 35 is mounted on an inlet support plate 24 spaced 
from lower outer wall 15 and provided with apertures 
26 immediately below the burner 35. Guide batiles 36 
and 38 are located between the insulated outer walls 17 
and 19 and the inner walls 27 and 29. These battles are 
angled forwardly and upwardly from the lower rear corner 
of the closed oven chamber to the top edge of the chamber 
at a point approximately one-third of the distance from 
the front to the rear of the oven. The purpose of these 
battles is to force the heated air forwardly and upwardly 
to provide adequate heat exchange with the entire surface 
of the walls before the heated air is expelled. That 
portion of the side walls behind the baille is provided with 
heated air which is directed around the walls by the action 
of the V-shaped baffle 57. This bañie, which extends up 
wardly and outwardly, straddling the drive shaft and 
motor housing, has its lowermost vertex portion at a level 
with the interior bottom wall 23 of the oven chamber and 
the uppermost bifurcations extending to a position level 
with the top inner wall 25 of the oven chamber. This 
baffle not only serves to protect the motor from undue 
heat but also serves to force the heated air around the 
side walls behind baille guides 36 and 38. The location 
of the burner in the lower portion of the oven and above 
apertures 26 causes all of the air entering the opening 37 
in end wall 21 to be heated before rising into the spaces 
between the inner and outer side and end walls where 
it is slowed and directed by the guide baliles 36, 38 and 
57 until forced out through rear upper vent 39. Vent 
39 not only serves to prevent pressure buildup within 
the continuous heating chamber 3 but also serves to insure 
constant circulation of heated air to provide a substan 
tially uniform temperature throughout the continuous 
heating chamber 3. 

Centrifugal impeller 5 is located within the closed oven 
chamber 1 adjacent the interior end wall 31 and is driven 
by means of a motor 41 mounted on the end wall 21 of 
the oven, and connected to the impeller by a drive shaft 
45 extending through aperture 47 in the interior end wall 
31. The motor 41 is of sufficient power to drive the air 
within the chamber at speeds ranging from ten to fifty 
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miles an hour and preferably in the upper portion of 
this range for best results. lt has been found that air 
speeds of less than ten miles an hour do not result in 
sufficient turbulence to insure rapid uniform heating and 
air speeds in excess of fifty miles an hour tend to scorch 
the trailing edges of the products. The location ofthe 
impeller within the closed oven chamber insures the crea 
tion of maximum air speed by obviatirtg impeding fric 
tion created by external ducts and emphatically increases 
the turbulence of the air ñow thus assuring a high degree 
of temperature uniformity. 
A generally rectangular baffle plate 7 is secured to the 

oven by means of spacing bars 43 and is located in front 
of and substantially parallel to the plane of rotation of the 
centrifugal impeller S. The edges of the baille plate 7 are 
relatively sharp and are spaced from the corresponding in 
terior walls 23, 2S, 27, and 29 of the oven chamber to 
form a duct permitting the air driven outwardly by the 
impeller to be forced from right to left as viewed in FIG 
URE 2 into the remainder ofthe chamber. The proxim 
ity of the baflle to the impeller and the location of the 
baille edges serve to create a high degree of turbulence as 
is indicated by the arrows in FIGURE 2. 

Battle plate 7 is formed with a centrally disposed circu 
lar aperture 51 which permits the air to circulate centrally 
into centrifugal impeller 5. The central location of aper 
ture 51 in the arrangement shown has an additional ad 
vantage in that the turbulent air in the central portion of 
the oven is at the furthermost point from any of the heated 
walls and hence, is the coolest air in the oven. Thus, the 
central opening serves to insure the recirculation of the 
cooler nir through the impeller and outwardly into practi 
cally instantaneous contact with the heated walls. 
One particular advantage of the oven as described is 

that either grated shelving 53, such as wire racks, may 
be used or flat deck shelving, such as sheet metal shelving, 
may be used with equal facility to further broaden the ap 
plicability of the oven to the baking and roasting of a 
wide variety of products. 
A thermostatic control shown generally at 55 is in par 

tial metal to metal contact on the baille plate 7 and con 
trols the gas burner 35. An appropriate control for this 
purpose is the one shown in applicant’s prior Patent No. 
2,846,147, dated August 5, 1958. 

In operation the gas burner is ignited and the oven pre 
heated in preparation for receiving food products for 
roasting or baking. As the heated air in the lower portion 
of chamber 3 rises, air is pulled in through opening 37 for 
heating by the burner. The rising heated air Hows up 
wardly on each side of the oven chamber through the 
spaces between the inner and outer walls and is directed 
and slowed in its travel by guide balllles 36 and 38 to as 
sure uniform heating of the interior walls. Simultane 
ously air is being directed around the motor and drive 
shaft by the V-shaped baffle 57 which also serves to slow 
the upward rise of the airflow to permit effective heat ex 
change with the interior end wall and to force heated air 
around, behind directional baffles 36 and 38 to complete 
the heating of the side walls. When the air reaches the 
uppermost portion of chamber 3 the heated air is forced 
through vent 39. 

Centrifugal impeller 5 is meanwhile rotated to ex 
tremely high speeds by the motor 41 acting through drive 
shaft 4S. Impeller 5 impels the air radially outwardly 
toward the interior side, top and bottom walls, the heated 
end wall preventing the air from losing its temperature as 
it is moved through the impeller. As the air pressure 
builds up behind the bañle 7 the air is forced to move from 
right to left as viewed in FIGURE 2 through the space 
between the edges of the baille 7 and the interior walls. 
Due to the extremely high speed of the impeller and also 
to the sharp edges of the baille, the air stream emerges 
from the aforementioned space in an extremely turbulent 
manner, the random eddy currents thus produced rapidly 
distributing the air throughout the oven into contact with 
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the heated walls, and back into the central portion of the 
oven from where it is returned to the centrally disposed 
aperture 51 of baille plate 7. This distribution is so eñiec 
tive that in actual use the point to point temperature vari 
ation within applicant’s oven is never more than 4 de 
grecs. 
When the oven is suñ‘iciently preheated, the food prod 

ucts are placed on the shelving 53 and the foregoing proc 
ess continued until the products are cooked. 

lt is to be particularly noted that although the food 
product on the top shelf would be the recipient 0f radiant 
heat from the interior top wall, this product would act as 
a shield preventing the products on lower shelves from re 
ceiving this radiant heat. Further, if these products were 
staggered so that the products on lower shelves could re 
ceive radiant heat this heat would be diminished in view 
of the fact that the eflect of radiant heat is inversely re 
lated to the square of the distance from the radiant sur~ 
face. However, in the invention of the applicant the ef 
fects of radiant heat are reduced to a minimum by the tre 
mendous velo-city and turbulence which are introduced 
into the oven. This tremendous velocity and turbulence 
assures that the heat transfer due to convection overshad 
ows the heat transfer due to radiation, not only because 
of the proportionately larger quantity of heat available for 
exchange by convection but also because such a rapid heat 
exchange between the air stream and the oven walls is 
achieved that the temperature dilierential between the 
oven walls and the body of air within the oven is signifi 
cantly minimized. Since radiation is related to the fourth 
power of temperature, in reducing these oven walls to 
within a relatively narrow range of temperature as com 
pared to the oven atmosphere, the radiant heat is dimin 
ished greatly and, due to thc turbulence the convected heat 
is increased greatly. 

Also, when the food products are initially placed into 
the preheated oven, the heated air flow takes on a certain 
portion of the moisture from the products. However, 
since the oven is closed and enjoys an extremely favorable 
ratio between oven volume and oven product capacity, the 
heated air stream soon becomes saturated with ymoisture 
and is incapable of taking on more. Thus the products 
can only be dried to the extent necessary to saturate the 
air stream in the closed oven. 

Therefore it can be seen from the foregoing description 
that applicant’s roasting and baking oven utilizes an ar 
rangement and combination of elements assuring a sub 
stantially uniform temperature throughout the oven, which 
yields a moist baked or roasted product, which ̀ more rap 
idly produces baked and roasted products of high uniform 
quality, which utilizes heat by convection to heat the 
product while drastically minimizing heat by radiation, 
and which is relatively uncomplicated, and inexpensive to 
manufacture, use and repair, and a method which provides 
more rapid production of baked and roasted goods of high 
uniform quality which retain a high proportion of mois 
ture. 

I claim: 
I. A roasting and baking oven comprising 
(a) a closed rectangular oven chamber having top, bot 

tom, side and end Walls, 
(b) a continuous heating chamber spaced from and 

surrounding the top, bottom, sides and one end wall 
of said closed oven chamber, 

said heating chamber including heating means in 
the lower portion thereof, 

(c) a centifugal impeller mounted within said oven 
chamber adjacent said one end wall and parallel 
therewith, 

(d) means for driving said impeller, and 
(e) a flat rectangular battle plate lying completely in a 

single plane adjacent and substantially parallel with 
said impeller' on the side thereof opposite said one 
end wall, 
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(1) said baffle plate having 
a central opening for air to be pulled axially into 

said impeller from said oven chamber, 
(2) and the peripheral edges of said bafl’le plate being 

square to the plane of 011e face thereof and spaced 
from the respective opposing walls of said oven 
chamber sufficiently to cause air moving radially 
outward from said impeller between the baille and 
said one wall to turn sharply over the said edges 
to enter into said oven chamber along said oppos 
ing walls in violently turbulent condition. 

2. A roasting and baking oven comprising a closed 
oven chamber having top, bottom, side and end walls, 
a heating chamber having walls spaced ,from and sur 
rounding the top, bottom, and sides of said closed oven 
chamber, said heating chamber including means for heat. 
ing the walls of said oven chamber, a centrifugal impel 
ler mounted within said oven chamber adjacent one end 
wall and parallel therewith, means for driving said im 
peller, and a generally flat baji‘ie plate mounted in said 
oven chamber adjacent and substantially parallel with 
said impeller on the side thereof opposite said one end 
wall, said ba/Íle plate having a central opening for air 
to be pulled axially into said impeller from said oven 
chamber and having its peripheral edges projecting toward 
the adjacent oven chamber walls with at least the op 
posite side edges spaced from the respective opposing 
walls of said oven chamber sufhciently to cause air moving 
radially outward from said impeller between the baûîe 
plate and said one end wall to turn sharply over the 
said side edges and enter into said oven chamber along 
said opposing walls in a violently turbulent condition, 
said bajj‘le plate opening having an area not greater than 
that of a circle dejîned by the radius of the impeller. 

3. A high velocity roasting and baking oven compris 
ing a closed rectangular oven chamber having top, bot 
tom, side and end walls, a cabinet having walls spaced 
from the walls of said oven chamber to provide a heat 
ing chamber surrounding the top, sides and bottom of 
said oven chamber, means in said heating chamber for 
heating the walls of said oven chamber, a centrifugal 
irnpcller mounted within said oven chamber adjacent one 
end wall thereof and parallel therewith, means for driv 
ing said impe/Ier, and a generally flat rectangular baß‘le 
plate mounted in said oven chamber adjacent and sub 
stantially parallel with said impeller on the side there 
of opposite said one end wall, said baffle plate having 
an opening of an area less than that of a circle defined 
by the radius of the impeller for air to be pulled axially 
into said impe/ler from said oven chamber and having 
peripheral edges projecting toward the adjacent oven 
chamber walls and spaced therefrom sufìîciently to cause 
air driven radially outward from said impeller between 
the baß‘le plate and said one end wall to turn sharply 
over the said peripheral edges and enter into said oven 
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chamber along said adjacent walls in a violently turbulent 
condition. 

4. A high velocity roasting and halting oven comprising 
a closed rectangular over chamber' having top, bottom, 
side and end walls, a heating chamber surrounding the 
top, bottom and sides of said closed oven chamber and 
defined by walls spaced thcrefrrnn a centrifugal inn'lcllcr 
mounted within said oven chamber adjacent and parallel 
with one wall thereof, means for driving said impeller 
a generally rectangular baille plate mounted' in said 
oven chamber adjacent and substantially parallel with 
said impellcr on the side thereof opposite said one wall, 
said ba'Úle plate having an opening for air to be palle-l axi 
ally into said impe/ler from said oven chamber and having 
its peripheral edges projecting toward the adjacent oven 
chamber walls, said bajile plate opening having an area 
not greater than that of a circle dehned by the radins of 
the impeller, opposite side edges of the baffle plate being 
spaced from the respective opposing walls of the oven 
chamber sufficiently to cause air moving radially outward 
from said impe/ler between the baffle plate and said 
one wall to turn sharply over the said side edges and be 
come violently turbulent as it enters into the oven cham 
ber along said opposing walls, and means in said heat 
ing chamber for heating the top, bottom, and side walls 
of said oven chamber. 
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