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This invention relates to improvements in 
ovens for drying, dehydration, polymerization, 
vulcanizing, heat treating and glass annealing 
and it consists in the novel features, which are ‘ 

5 hereinafter described. This application is in 
part a continuation of my prior co-pending ap 
plication ?led Dec. 6, 1929 under Serial Number 
412,168. 
An object of the present invention is to pro 

vide a perfected process and an oven, in which 
the atmosphere is maintained at a high degree 
of uniformity of temperature throughout the 
oven. 

Another object of my invention is to provide 
' a perfected oven, in which, by a continuous and 

rapid circulation of air, the formation of gas 
pockets and the accumulation of in?ammable 
vapors produced by drying or by chemical reac 
tion, is prevented and the resulting explosions 
avoided. 
A further object of my invention is to main 

tain the‘ heating means, or parts radiating heat 
in the oven at uniform and relatively low tem 
perature. ' _ 

A further object of my invention is to main 
tain an internal air circulation and agitation in 
the oven with the oven atmosphere being main 
tained at relatively low pressures therein. 
A further object of my invention is to provide 

an exhaust outlet and damper for controlling 
same, for discharging a part of the air circulated 
through the oven, which air is mixed with the 
vapors given olf by sundry articles during the 

' process of baking within the oven. 
A further object is to constantly control and 

dilute the vapor accumulation within the oven, 

to c 

and to this end means are provided for discharg-~ 
ing a part of the vapors and replacing the same 
with induced fresh air from outside the oven, to 
obviate in?ammable or explosive mixtures within 
the oven and to provide fresh air for supply of 
oxygen for the process. I. ' 

Another object of the present invention is 
41, to increase the efficiency and sensitivity of the 

temperature controlling instrument by utilizing 
a stream flow to sweep away the quiescent ?lm 
of air which surrounds and tends to prevent heat - 
transfer to the thermostatic bulb. 
Another object of the present invention is to 

increase the efficiency of humidity apparatus by 
rapidly-circulating the air across the moisture 
laden parts of ‘these devices to effect more rapid 
evaporation ‘and simultaneously obtain rapid dif 

55 fusion of the humidity within the oven with‘ a 

\ Fig. 1' is a longitudinal vertical section of one 

(Cl. 34-19) 

view to obtaining uniform conditioning atmos 
phere within same. 
A further object of the present invention is 

to provide a centrifugal blower on the inside of 
the oven, thereby permitting wider and shorter 5 
air ducts to be used without the necessity of 
bringing same outside the oven with consequent 
loss of heat from same and to prevent the deposi 
tion or condensation by cooling of in?ammable 
or harmful carbonaceous material in the ducts 
and blower. . 

Another object of my invention is to increase ' 
the efficiency of the apparatus as a whole by re 
ducing the- consumption of power used in recir 
culating the air and by increasing the emciency 15 
of the radiating surfaces producing heat within 
the oven. 

Finally, as will hereinafter be ascertained, an 
object of this invention is to'provide an oven 
of economical construction and low cost to op 
erate efficiently and with low power or fuel con 
sumption and provided with a rapid circulating 
system and means for simultaneously exhausting 
a part of the vapor laden air within the oven 
and replacing same with an induced draft of 
fresh air which is immediately diffused. 
Various further objects and advantages of the 

present invention will hereinafter appear. 
I attain these objects by the oven’ and the ap 

purtenances thereof, several forms of which are 
shown in the drawings or by mechanical equiva 
lents or modi?cations of same. 
_ ,In_ the drawings:' 

H O . 

form of my oven on the line i—| of Fig. 4, look 
ing in the direction of the arrows and showing 
sundry parts in elevation. 

Rig. 2 is a transverse vertical section on the line ' 
2-2 of Fig’. 4, showing sundry parts in eleva 
tion; ' ' ., 

Fig. 3 is a horizontalsectional top view on the 
line 3-3 of Fig. 1 witha part of the casing 22 
cut away to show sundry parts in plan view. 

Fig. 4 is a plan view of the oven, with the top 
of the fresh air ?ue removed to show sundry parts 45 
in plan. ' ,_ ' w _ v . 

Fig. 5 is a plan view in detail of the fresh air 
inlet damper plates. ‘ ‘~ 

40 

Fig. 6 is across sectional detail of the fresh ‘509 
air inlet damper plates. 

Fig. 7 is a diagrammatic outline in longitudinal 
vertical section of an electrically heated truck 
type oven with recirculation in a vertical direc- - 
tion. - 

‘Fig. 81s a diagrammatic outline in longitudinal 55 
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2 
vertical section showing modi?cations of my oven 
for heating by gas or oil, recirculation being in a 
vertical direction. 

Fig. 9 is a diagrammatic outline in longitudinal 
vertical section of a double truck type oven, di 
rect gas ?red and provided with horizontal circu 
lation across the oven. 

Fig. 10 is a diagrammatic outline in vertical 
section of a double truck type oven, electrically 
heated with horizontal circulation across the 
oven. 

Fig. 11 is a diagrammatic outline in longi 
tudinal vertical section of a two compartment 
electrically heated oven with horizontal =circula 
tion. 

dinal vertical section of an indirect gas heated 
conveyor type oven provided with recirculation. 

Fig. 13 is a diagrammatic outline in longitu 
dinal vertical section of an indirect gas heated 
cabinet type oven with vertical recirculation. 

Fig. 14 is a diagrammatic outline in longitu 
dinal vertical section of an indirect gas heated 
cabinet type oven with shelves, and provided with 
horizontal circulation between the shelves. 

Fig. 15 is a diagrammatic outline in longitu 
dinal vertical section of an indirect gas heated 
two compartment cabinet type oven with shelves, 
provided with circulation across the shelves. 

Fig. 16 is a diagrammatic outline in longitu 
dinal vertical section of an electrically heated 
cabinet type oven with shelves, and provided with 
circulation in a vertical direction through the 
shelves. 

Fig. 1'7 is a diagrammatic outline in longitu 
dinal vertical section of an electrically heated 
cabinet type oven with shelves and circulation 
horizontally between the shelves. . 

Like. characters of reference refer to like parts 
throughout the several views: 

II designates an outer metal casing, I2 an 
inner metal casing and I3 heat insulating mate 
rial of the walls of the outer shell I4 of an indirect 
gas heated oven, shown in Figs. 1, 2, 3 and 4. The 
doors I5 of the oven consist of similar parts. 
A centrifugal fan or blower I5 is overhung 

interiorly of said shell I4 under the top I‘! there 
of, to revolve in a horizontal plane, and is secured 
to a vertical shaft I8, supported in suitable bear 
ings I9 and 20; said shaft I8 has secured thereto 
at the upper end thereof a suitable source of 
power 2 I, which may be either a belt driven pulley 
or a direct connected motor. 
The fan I6 is enclosed between the top I‘! of 

the oven and a metal shell 22 supported immedi 
ately below it. The shell 22 extends across the 
depth of the oven to be connected to and sup 
ported by the combustion chambers 24a and 21a 
which in ‘turn are connected to the inner metal 
casing I2 by the angle irons 23; space is allowed 
between the combustion chamber 24a and 21a 
and the inner metal casing I2 to form the pres 
sure ducts 24 and 21 and these form a continua 
tion of the duct 28 formed between the metal 
shell 22 and the inner metal casing I2. Dis-’ 
charge openings 30 and 29 from the pressure 
ducts -24 and 21 are provided close to the ?oor 
of the oven; a suction intake 26 from the center 
of the oven to the fan I8 is provided in the metal 
shell 22 as indicated. Curved metal plates 25 are 
placed in the corners of the inner metal casing I2 
as indicated in Fig. 2 to reduce resistance to the 
air in its circulation through the ducts and oven. 
The combustion chambers 24a and 21a con 

tain at their lower ends burners 41 for the com 

Fig. 12 is a diagrammatic outline in longitu-I 
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bustion of a suitable fuel gas, these burners are 
disposed immediately above perforated plates 56 
which allow the passage of secondary air there 
through from the secondary air intake ducts 53; 
for the complete combustion of the fuel gas being ' 
burned. An opening 54 for lighting each burner 
41 is provided through the front of the outer shell 
I4 of the oven and the adjoining wall of the com 
bustion chambers 24a and 21a. 
The products of combustion within the com 

bustion chambers are forced by the ba?les 50 to 
take the tortuous passage indicated by arrows 
in Fig. 1 before they enter the ?ue 5| ‘to which the 
combustion chambers are connected at their top 

.side, and before they escape to the outside, 
through the stack 52. 
InFig. 2 the openings 49 as indicated are for 

the accommodation of a truck or carriage 33 pro 
vided with shelves 34 both shown dotted, and for 
supporting the material to be treated. The doors 
I 5 of the oven shell I4 are employed to admit the 
said truck or carriage into the oven and its with 
drawal therefrom. 
During a baking process within my oven vapors 

or fumes may be formed and it is desirable to 
positively ventilate the oven at all times. To this 
end the fan I6 is provided in addition to its main 
blades IBa with subsidiary blades I6b on its upper 
surface and is disposed concentric with and im 
mediately under the fresh air inlet 38 and its 
damper plates/3i and 40. ’ 
To e?ect and regulate the discharge from the 

oven of vapors or fumes resulting from the baking 
process within the oven, an outlet 35 extending 

’ through the outer shell I4 of the oven from the 
duct 28 and a damper 36 hingedly supported at 31 
and a damper regulating rod 3| are provided as 
‘shown in Figs. 1 and 3. 
A fresh air ?ue 48 leading to the fresh air in 

take 38 is built around the outlets 35 and 52 so 
that some of the heat escaping through these 
outlets may be used to preheat the incoming air. 
During a baking process in an oven of the type 

indicated in Figs. 1, 2, 3 and 4, the inlet damper 
plate 39 which is pivoted around a projection 4I 
on the ?xed damper plate 40 is moved by means 
of the regulating rod 3I so that the holes 42 al 
ways register wholly or in part with the holes 43 
in the ?xed plate 40. The outlet damper 36 is also 
likewise never entirely closed but opened to the 
extent found by the operator to suit his particu 
lar needs best. The stops 44 and 45 are so placed 
on the regulating rod 3I of the intake damper 
that this plate can never be moved beyond cer 
tain limits, these limits being such that the holes 
42 and 43 in the damper plates always register 
to some extent. 
‘When an oven of the type described is in op 

eration a stream of fresh air is being drawn in by 
the subsidiary blades vIIib on the fan I6 and a 
stream of vapor laden air is being discharged 
through the outlet 35 simultaneously with a 
rapidly circulated stream of heated air being 
forced through and across the material placed 
within the oven and in the directions indicated 
by arrows in Fig. 2. The fresh air induced into 
the passage 38 is heated during its passage along 
the heated sides of the combustion chambers 24a 
and 21a and serves to reduce the temperature of 
these surfaces. 
In a form of my oven above described the 

operator is afforded means for effecting a high 
degree of uniformity in temperature, and positive 
control over ventilation within the oven, such as is 
adaptable to a wide variety of useful applications. 
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In the forms of my oven hereafter described the 

same rapid circulation of air with the accompany 
ing processes‘ already described, are brought 
about in modi?ed forms to suit the nature of the = 
work to be handled withrespect to size, shape, 
time of baking,‘ amount to be handled, method of 
handling and‘ such other considerations as enter 
into factory production. 

Fig. 7 shows a modi?cation of my oven adapted 
for electric heating and truck loading. Anin 
terior sheet metal shell 51 forms the inside wall 
of the pressure ducts 24 and 21. . . 
The electric heating units 58 and 59 placed 

close to the perforations 60 and vanes Si in the 
lower portion of the shell 51, heat the air directed 
against them by said vanes and perforations, and 
the ba?le 62 placed near the intake to the fan l6 
helps to spread out the course taken by the air 
through the oven. 
In Fig. 8 I indicate how my oven may be adapt 

ed for direct oil or gas heating. ' In this modi? 
cation the products of combustion are allowed to 
enter the oven proper and are used for heating. 
The oil burner 63 placed in a suitable refractory 
?rebox 64 generates heat and’ hot gasses. The 
gases and convection currents arising from the 
combustion are assisted in their vertical rise by 
draft induced on them by the air passing over 
the vane 65 disposed as indicated above the outlet 
66 to the ?rebox 64. 
Another method of heating an oven of this 

type is indicated on the right side of Fig. 8 in 
which a gas burner 4'! provided with a secondary 
air supply duct 53 and disposed under a vane 61 
which dissipates some of the heat generated by 
the ?ame 41b of the burner 41 and induces a 
draft to carry away the hot products of combus 
tion, in a direction indicated by the arrows. The 
fresh air intake for this type of oven may be 
located near the ?oor. 

Fig. 9 shows a modi?cation of my oven direct 
gas heated to take two trucks and with circula 
tion from each side across the trucks to a central 
passage ‘H between the trucks. The sheet metal 
shell 57! provided‘with perforations 68 matching 
the spaces between the shelves 34 of the trucks 
33, forms the pressure ducts 24 and 21 which are 
closed, in this modi?cation, at the bottom. The 
hot gases of combustion rising from the burners 
41 are taken in circulation by the cross currents, 
of air between the shelves and together are drawn 
out from the passage ‘ii to the fan l6. 

Fig. 10 indicates a two truck electrically heated 
oven adapted for horizontal and vertical air cir 
culation. In this modi?cation the pressure ducts 
24 and 2?, are partly restricted at their lower ends 
by necks l4 and ‘i5 so that part of the air is forced 
across the material in the oven and the remainder 
is blown across the heaters to mix and rise with 
fresh air drawn through the fresh air inlets ‘lb 
and ‘ll disposed below the electric heaters 8|. 

Fig. 11 shows a two compartment modi?cation 
of my oven provided with means for cross circula 
tion and electric heating. This oven may be 
adapted for truck, drawer or shelf loading. The 
space '38 between the compartments ‘I9 and 88 
contains the electric .heating elements 8| and 
forms the suction duct towards which circulation 
takes place from the pressure ducts 24 and 21. 
In Fig. 12 I show a modi?cation of my oven 

adapted for indirect gas heating and with a con 
veyor for continuous operation. The material to 
be baked is placed on the conveyor 82 which is 
slowly drawn through the oven by-the sprockets 
83 and a suitable driving mechanism not shown. 

Gas is burned in the burners 41 which are sup 
plied with secondary air through the ducts 53. 
The combustion chambers 24b and 21b carry away 
the products of combustion‘ to the outlets 84 
and. 85. The fan I6 which is direct driven by 
the motor 88 is disposed so that its secondary 
blades l6b .draw a stream of fresh air as indi 

‘ cated by the arrows through the passages 81 and 
along the hot surfaces of the combustion cham 
bers 24b and 21b. The fan I6 blows the incoming 
preheated fresh air across the upper hot surfaces 
89 and 90 through the perforated ?oor ill] of the 
oven and the material on the perforated con 
:veyor 82 as indicated by the arrows, and is drawn 
down through the material and back into the .fan 
above the funnel 9|. A certain part of the air 
is exhausted at each open end of the oven and 
the hoods 92 and 93 are provided to carry away 
these vapors. In an oven of this nature room for 
circulation of air between the articles to be baked 
must be allowed when they are placed on the 
conveyor at the loading end. 

I indicate in Fig. 13 an indirect gas heated 
cabinet type oven with air circulation in a verti 
cal direction. The fan I6 is direct connected to 
the motor 88 and blows fresh air and recirculated 
air over the hot surfaces of the combustion cham 
bers 24b and 21b. The air is , forced upward 
through the pressure ducts 24 and 21 and down 
through the interior space 94 of the oven. The 
products of combustion are carried away by the 
outlets 95 and 96. 

I indicate in Fig. 14 an indirect gas heated cabi 
net type oven with shelves and cross circulation 
between the shelves. In this modi?cation the 
fresh air is induced through an opening 91 in the 
suction passage 98, by the passage over a vane 
91a of the recirculated air. The combined fresh 
and recirculated air is then blown over the hot 
surface of the combustion chamber 241) while a 
part thereof is exhausted through the stack Hll 
containing the damper E02. The air passes across 
the oven from the pressure duct I80 to the suction 
duct 98. 
In Fig. 15 I show an indirect gas heated two 

compartment cabinet type oven with shelves and 
cross circulation between the shelves. The oven 
is divided into two compartments I03 and I84 and 
a central suction passage 99. By dividing the 
oven as here indicated and narrowing the width 
of the trays or shelves to ?t therein, and lessening 
the. horizontal distance through which the‘ air 

- is circulated it is possible to obtain the very great 
degree of temperature uniformity desired in bak 
ing processes involving the fractional distillation 
of volatiles from semi-solid materials. 
In Fig. 16 I indicate an electrically heated cabi 

net type oven furnished with perforated shelves 
and adapted for vertical recirculation through 
the‘ material placed on said shelves. No fresh 
air inlet is provided in this modi?cation which is 
one used for baking or heating processes which 
require uniform temperature and exact tempera 
ture control but in which the processes brought 
about by heating, do not result in the formation 
of vapors or fumes to any marked extent. The 
electric heating units 81 are placed in the pres 
sure ductsformed by the side walls of the oven 
and the interior shell 51. 

I indicate in Fig. 17 an electrically heated cabi 
net type oven with shelves and trays I01 and a 
fresh air intake 91 located in the suction duct 98. 
The electric heater 8| is placed directly in front 
of the fan It so that it is keptat a low tempera 
ture by the stream of air which is blown over it. 
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4 
The heated air passes between the trays ID‘! in 
traveling from one side of the oven to the other 
and in so doing bakes the material .therein to 
a uniform degree and immediately carries away 
all vapors as soon as they are formed. 
Many other changes may be made in the modi 

?cations of my oven without departing from the 
main scope of my invention, and parts of my in 
vention may be used without other parts. 

I do not therefore restrict myself to the details 
as shown in the drawings, but I intend to include 
also all mechanical equivalents and obvious modi 
?cations of the same within the scope of my in 
vention. 

I claim as my invention: 
1. In combination, a shell having opposite side 

walls and a substantially horizontal bottom wall; 
an approximately horizontal thin heat conducting 
intermediate wall slanting upwardly from near 
the mid-part 'of said bottom wall to said opposite 
walls to form a heating chamber; heating burners 
in said heating chamber; ducts supplying com 
bustion air to the lower part of said chamber; 
outlet means at the upper outer part of the cham 
ber; a centrifugal fan in the interior of said shell 
near, and substantially axially perpendicular to 
said bottom wall, above the mid-part of the-in 
termediate wall and adapted to throw air from 
the vanes against said intermediate wall; a par 
tition extending above said fan having an intake 
opening at the axis of the motor; said slanting 
?oor providing an unobstructed guide means for 
air from the tips of the fan blades to the respec 
tive ?ues; whereby air is evenly distributed sub 
stantially tangentially from said tips, free of ed 
dies and free of lateral gravity components, 
whereby even distribution is maintained. 

2. An oven comprising a substantially rectan 
gular shell of heat insulating material forming a 
material receiving space and having a substan 
tially horizontal wall having a ventilating open 
ing through a mid part thereof; an axially verti 
cal fan shaft passing vertically axially through 
said opening and spaced from contact with the 
shell; a centrifugal rotor fast on the shaft with 
in the shell, near said horizontal wall, and com 
prising an upper ventilating fan and a lower cir 
culating fan, each fan having blades extending 
outwardly from said shaft, whereby air drawn 
directly from said opening and from said space 
into the fans at the middle part, is centrifugally 
forced outwardly and mixed and evenly distrib 
uted substantially throughout said space, whereby 
even distribution is maintained; said intermediate 
wall having an outlet opening near said ventilat 

‘ ing opening; and heating means in the shell dis 
posed to heat upwardly moving currents of air 
only, thereby aiding convection and circulation. 

3. In combination, a shell having opposite side 
walls and a substantially horizontal intermediate 
top wall; a centrifugal fan in the interior of 
said shell near, substantially adjacent to and 
axially perpendicular to said intermediate wall; 
pressure ?ues on opposite sides of said interior 
near said opposite walls and extending substan 
tially from top to bottom and front to rear there 
of and forming a deep vertical material receiv 
ing space therebetween; a pair of vertical sets of 
horizontal shelves in said space leaving a vertical 
passage between the sets vertically under the 
axis of the fan; said ?ues having aseries of open 
ings directed directly between adjacent shelves 
of the same set; said ?ues being provided with 
passage openings at the upper end parts and 
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closed at the lower end; and a partition extend 
ing across said interior near said fan between the 
fan and said space and. cooperating with said 
intermediate wall to form a fan casing having an 
inlet from said interior at the axis of the motor, 
and providing passage means communicating with 
and discharging into the adjacent passage open 
ings at the upper ends of said ?ues; said casing 
forming an unobstructed passage from the tips 
of the fan blades to the respective ?ues; and 
means under said shelves for heating the air in 
said space; said space providing a deep body of 
heated air assisting by convection in its circula 
tion. 

4. In combination, a shell having opposite side 
'walls and a substantially horizontal intermediate 

> wall; a centrifugal fan in the interior of said 
shell near, substantially adJ'acent to and axially 
perpendicular to said intermediate wall; pres 
sure ?ues on opposite sides of said interior near 
said opposite walls and extending substantially 
from top to bottom and front to rear thereof and 
forming a deep vertical material receiving space 
therebetween; two vertical sets of horizontal 
shelves in said space leaving a vertical space 
alined with the axis of the fan; said ?ues having 
a series of openings directed between adjacent 
shelves; said ?ues being provided with passage 
openings at the end adjacent to the fan, the 
other ends of the ?ues being closed; a partition 
extending across said interior near said fan be 
tween the fan'and the mid part of the interior and 
cooperating with said intermediate wall to form 
a fan casing having-an inlet from said interior 
at the axis of the fan, and providing passage 
means communicating with and discharging into 
the adjacent passage openings atthe adjacent 
ends of said ?ues; said casing forming an un 
obstructed passage from the tips of the fan blades 
to the respective ?ues; whereby air is evenly 
distributed tangentially from said tips, free of 
eddies and free of lateral gravity components, 
whereby even distribution is maintained; means 
under said shelves for heating the air in said 
space; said space providing a deep body of heated 
air assisting by convection in its circulation. 

5. An oven comprising a shell of heat insulat 
ing material having an substantially horizontal 
wall; a substantially vertical fan shaft passing 
through said horizontal wall of the shell; a cen 
trifugal fan fast on the shaft Within the shell, 
near said wall, and having upright blades extend 
ing outwardly from said shaft, whereby air drawn 
into the fan at the middle part, is‘ centrifugally 
thrown and evenly distributed substantially hori- - - 
zontally tangentially from the tips of the blades, , 
means forming a passage inlet to the fan whereby 
air is drawn into the fan substantially at the 
center thereof; heating means in the shell; said 
shaft being spaced from contact with the shell to 
provide an air inlet into the oven around the 
shaft; said horizontal wall being provided with an 
outlet opening; a stack for said outlet opening, and 
means forming an inlet passage surrounding said 
stack shaft and air inlet and discharging into 
said air inlet, thereby to extract heat from air in 
said stack to pre-warm the air passing in at said 
‘air inlet. - . 

6. An oven comprising a shell of heat insulating 
material forming a material receiving space and ' 
having a substantially horizontal wall having a 
ventilating air inlet opening, heating means in 
said shell; an axially vertical fan shaft passing 
through said ventilating opening and spaced from 
contact with the shell; a centrifugal fan fast on 
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the shaft within the shell, near'said horizontal 
:wall and opening and having blades extending 
outwardly'from said shaft adapted to draw ven 
tilating air from said opening and to draw air 
from said space into the fan at the middle part, 
and immediately centrifugaily force said air out? 
wardiy and immediately evenly mix it before it ‘ 

, reaches said space and then distribute it slib 
stantiaily horizontally tangentially from the tips 
of the blades, and then throughout said space, 

- whereby even distribution of heat is maintained 
in said space and throughout the material to be 5 
heated, thereby to heat the material evenly. V 

‘ TIMOTHY LYDON. 


