
2,575,426 J. L. FARNELL. 

METHOD OF AND APPARATUS FOR TREATING EDIBLE PRODUCE 

Nov. 20, 1951 

8 Sheets-Sheet 947 y 22 Filed Dec. 

???a??a ????????? 
    

  

  
  

  

  

  

      

    

  

    
  

  

  

  

    

  

      

  

  

  
    

  

  

  

  

  

  

  

  

  

  

  



Nov. 20, 1951 J. L. FPARNELL. 2,575,426 
METHOD OF AND APPARATUS FOR TREATING EDIBLE PRODUCE 

Filed Dec. 22, 1947 8 Sheets-Sheet 2 

?????<???? 

12 

  

  

  

  

  



2,575,426 J. L. PARNELL - 

METHOD OF AND APPARATUS FOR TREATING EDIBLE PRODUCE 

Nov. 20, 1951 

3 8 Sheets-Sheet Filed Dec. 22, 1947 

Azne Z A7/7/762// 

  

  



2,575,426 J. L. FPARNELL 

METHOD OF AND APPARATUS FOR TREATING EDIBLE PRODUCE 

Nov. 20, 1951 

4. 8 Sheets-Sheet 22, 1947 Filed Dec. 

????????? 

  

  



Nov. 20, 1951 J. L. PARNELL- 2,575,426 
METHOD OF AND APPARATUS FOR TREATING EDIBLE PRODUCE 

Filed Dec. 22, 1947 8 Sheets-Sheet 5 

S 

  



Nov. 20, 1951 J. L. PARNELL. 2,575,426 
METHOD OF AND APPARATUS FOR TREATING EDIBLE PRODUCE 

Filed Dec. 22, 1947 8 Sheets-Sheet 6 

  

  



Nov. 20, 1951 J. L. PARNELL- 2,575,426 
METHOD OF AND APPARATUS FOR TREATING EDIBLE PRODUCE 

??????>( 

  

  

  

  

    

  

  

  

  

    

  

  



Nov. 20, 1951 J. L. PARNELL- 2,575,426 
METHOD OF AND APPARATUS FOR TREATING EDIBLE PRODUCE 

Filed Dec. 22, 1947 8 Sheets-Sheet 8 

j9.6mas Z/277e/ 

  

    

    

  

  

  

  

  

  



Patented Nov. 20, 1951 2,575,426 

UNITED STATES PATENT OFFICE 
2,575,428 

METHOD OF AND APPARATUS FOR 
TREATING EDIBLE PRODUCE 

James L. Parnell, Orlando, Fla., assignor to 
American Machinery Corporation, Orlandio, 
Fla., a corporation of Florida 

Application December 22, 1947, Serial No. 793,214 

This application is a continuation-in-part of 
my prior application Serial No. 683,659, filled 
July 15, 1946, now abandoned. 
This invention relates to a method of and ap 

paratus for the treatment of produce such as 
vegetables and fruits, to prepare them for pack 
ing and shipping and, more particularly, to the 
treatment of produce in such a manner as to 
completely dry the surfaces of the produce and 
to kill bacteria or other organisms which can be 
killed without injury to the produce and these 
including those which are most commonly the 
cause of Spoillage during the shipment and stor 
age stage between the producer and the consumer. 
The produce packers absorb considerable loss 

of their productS during the transportation and 
storage thereof due to the development of bac 
terial soft rot in potatoes which is caused by the 
Organism Bacillus carotoxorus, whereas citrus 
fruits are primarily damaged by blue mold, 
While the loss in peaches is principally due to 
brown rot. Various attempts have been made 
to overcome these losses by treating the produce 
to remove the surface moisture therefrom. It is 
well recognized that Surface moisture on produce 
promotes the development of these organisms, 
particularly within surface depressions such as 
potato eyes, cuts, bruises or the like. Therefore, 
it has been the practice to pass the produce 
through a drying machine where it is subject to 
heat and air currents to remove this surface 
noisture. 

In all of the prior art methods and apparatus, 
the heating has been effected by currents of air 
that have been heated by steam radiators to 
temperatures ranging up to 145 F. It has been 
the theory that the hot air would evaporate the 
moisture on the surface of the produce but would 

, not affect the produce as long as the temperature 
was not raised above the neighborhood of this 
Specified point. This treatment has not been 
completely effective, however, due to the fact that 
the surfaces of the produce were not always dried 
and invariably there was always a certain 
amount of moisture left within in any depres 
sions in the surfaces, due to the poor air circula 
tion within these depressions. Consequently, 
these prior art methods and apparatus have 
basically failed in their purpose. 
Having in mind the defects of the prior art 

methods and apparatus, it is an object of this 
invention to provide a process, and means for 
effecting the process, by which the surfaces of 
'the produce are raised to a temperature that is 
sufficient to not only evaporate all moisture 
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therefrom, but is also sufficient to kill any bac 
teria or other organisms which can be killed 
without injury to the produce and that are 
present on the Surfaces, and particularly within 
any depressions within the Surfaces. A Sufficient 
volume of air current should be passed over the 
produce to take up all evaporation and thereby 
expedite the drying operation. It is contem 
plated and a commercial necessity that this 
treatment should be effected within short periods 
of time so that large volumes of produce may be 
processed within normal operating periods and 
that the Surface temperature may be elevated 
without obtaining excessive temperatures in the 
underlying tissues of the produce. The appara 
tus for performing the process should also in 
corporate simplicity of design and economy of 
operation. 
The foregoing and other objects ancillary 

thereto are preferably accomplished, according 
to a preferred embodiment of the invention, by 
Subjecting the produce to infra-red irradiation. 
Specifically, the produce is fed onto an endless 
conveyor that is disposed within an elongated 
drying chamber with infra-red lamps positioned 
above the conveyor. Air is supplied at different 
points along the length of the chamber So as to 
pass around, between and over the prodice to 
take up the moisture evaporated therefrom The 
moisture laden air is expelled from the chamber 
at the end at which the undried produce is fed 
into the chamber So that it does not contact, the 
dried produce. If desired, this air may be de 
humidified and it may be preheated so as to in 
crease its moisture absorption capacity and to 
assist in the drying operation. In addition, the 
conveyor may be in the form of a heat absorbing 
grid composed of a plurality of metal rollers that 
will be heated by the action of the infra-red ir 
radiation and will thereby assist with the dry 
ing operation and will heat the air passing there 
around to increase its moisture absorption ca pacity. 
The infra-red lamps are preferably disposed 

about six inches above the bed of the conveyor 
So that they will lie about four inches above the 
tops of the produce on the conveyor and the con 
veyor is driven, preferably, as a speed that will 
transport the produce through the machine with 
in a period of time to obtain maximum results on 
the Organisms that it is desired to control. It 
has been found that by treating produce with 
infra-red irradiation the temperature of the prod 
uce surfaces, and the moisture film thereon, is 
raised very rapidly to a degree that is not only 
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above the point of evaporation, but is also above 
the death point of such bacteria and other or 
ganisms that are present on the surfaces. Fur 
thermore, the infra-red irradiation penetrates 
the areas of all cracks and depressions in the 
surfaces and increases the surface temperature 
within these areas just as efficiently as it does the 
Smooth, exposed areas. This heating action is 
a unique property of infra-red irradiation in that 
it generates heat at the Surface against which it 
impinges rather than dispersing heat through the 
intermediate air. 
The conveyor is composed of rollers which are 

rotated as they are moved so that they cause the 
produce thereon to roll as it paSSes beneath the 
lamps. Consequently, all of the Surfaces of the 
produce are exposed to the infra-red irradiation. 
In view of the fact that the heating per se is 
effected by the infra red irradiation, it is neces 
sary to circulate through the machine and 
around the produce only enough air to take up 
the evaporated moisture, which is but a small 
part or fraction, approximately one-seventh, of . 
the volume of air that is required to evaporate 
the surface moisture by the heat content of the 
circulated air. Furthermore, by preheating the 
air, its moisture absorbefacient capacity is in 
creased so that it may more efficiently remove the 
moisture and may even assist in the evaporation 
thereof. If desired, a bank of ultra-violet lamps 
may be mounted above the conveyor so as to sub 
ject the produce to their germicidal action. 
The novel features that are considered char 

acteristic of the invention, are set forth with 
particularity in the appended claims. The inven 
tion itself, however, both as to its organization 
and its method of operation, together with addi 
tional objectS and advantages thereof, will best 
be understood from the following description of 
Specific embodiments When read in connection 
with the accompanying drawings, wherein like 
reference characters indicate like parts through 
Out, and in which: 

Figure 1 is a cross sectional view taken longi 
tudinally through a preferred form of produce 
treating apparatus; 

Figure 2 is a cross sectional view taken on line 
2-2 of Fig. l; v 

Figure 3 is an end view in elevation of a Seg 
ment of an endless conveyor comprising rollers; 

Figure 4a is a longitudinal vertical section of 
the Supply-discharge end half of the final com 
mercial embodiment of the invention; 

Figure 4b is a similar view of the diversion 
end half of the Same; 

Figure 5a is a longitudinal horizontal section 
online 5-5 of Fig. 4a; 

Figure 5b is a similar view on line 5-5 of Fig. 
4b; 

Figure 6 is a transverse vertical Section on line 
6-6 of Figure 4b; 

Figure is a transverse vertical section on 
line 7-7 of Figure 4b; 

Figure 8 is a front elevation of the supply 
discharge end of the machine; and 

Figure 9 is a fragmentary prospective view of 
the transverse mechanism at the diversion end 
of the machine. 
A method of and apparatus for drying and 

treating produce, to overcome the defects here 
inbefore enumerated, should have the totally dis 
tinct characteristics of raising the surface tem 
perature of the produce, including any depres 
sions therein, not only above the evaporation 
point but also to or above the death point of the 
bacteria, and other organisms that may be pres 
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4 
ent (i. e., may be killed without injury to the 
produce), and of creating this temperature very 
rapidly and efficiently. Accordingly, one en 
bodiment of the invention, referring to Figs. 
and 2 of the drawings is constituted by a machine 
composed of an elongated housing 0 forming a 
drying chamber or passage and having an end 
less conveyor positioned longitudinally there 
in and a plurality of infra-red lamps 2 and 
ultra-violet lamps 2' in the top thereof for di 
recting irradiation down upon the bed formed by 
the upper run of the conveyor . 
A supply opening 3 is located at One end of 

the housing 9 just above the bed of the con 
veyor and a chute 4 is mounted therein to 
receive produce P from the conveyor 5 of an 
adjacent machine, Such as a washer. A curtain 
6, of any desired type is suspended over the 

opening 3 to prevent the free paSSage of air 
therethrough. A discharge opening f is located 
at the other end of the housing () immediately 
adjacent the end of the bed of the conveyor 
with a chute 8 positioned therein to receive the 
produce P as it rolls from the conveyor . A 
curtain 9 is suspended over the opening to 
inhibit air passage therethrough. The housing 
AB has two openings at its Supply end, One open 
ing 20 in the bottom thereof through which air 
is supplied to the chamber, and the other open 
ing 2 í being located in the top of the housing í6 
for the discharging of air therefrom. 
A conduit 22 is in communication with the dis 

charge opening 2 and is connected with an air 
pump 23 which evacuates the air from the cham 
ber f C and discharges it through a conduit 28. 
The conduit 23 is in communication. With two 
pipes 25 and 26 and also With a branch con 
duit 27. A damper 28 is mounted within the 
conduit 24 and dampers 29 and 30 are positioned 
in the mouths of the pipes 25 and 26 respectively 
So that the air evacuated from the chamber 0 
by the pump may be recirculated through the 
branch conduit 2, or it may be discharged 
through the pipe 25 and fresh air drawn to the 
branch conduit 2 through the pipe 26. When 
the dampers 28, 29 and 30 are in the positions 
shown in Fig. 1, the latter action takes place. 
The air that is fed into the branch conduit 2 
may be passed through a condenser 3 or de 
humidifier to remove the moisture therein, from 
which it may be passed to a filter 32 for the re 
moval of any foreign matter or additional mois 
ture, after which it may be passed to a heat 
exchanger 33 for either cooling or heating the 
air before it is then fed through the Supply open 
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ing 20 and into the housing 0. 
If desired, a pump 36 may be positioned to force 

the air through the Supply opening 20. On the 
other hand, this pump can be dispensed with, 
the suction of the pump 23 being relied upon to 
draw the necessary quantity of fresh air into the 
chamber. The use of the pump 36 is desirable, 
however, when dehumidified or preheated air is 
employed as it Supplies Sufficient air to maintain 
the pressure Within the housing above the 
Surrounding atmospheric pressure and thereby 
eliminates the Seepage of untreated air into the 
housing ?o through the openings 3 and . A 
plurality of baffles 35 are mounted in front of the 
Supply opening 20 to distribute the air through 
out the length of the chamber í0 so that a sub 
stantially even volume passes up through the 
conveyor and around the produce P supported 
thereOn. 
The conveyor A is composed of a plurality of 

rollers 36 that, as best shown in Fig. 2, have trun 
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hions 37 mounted on each end and these trun 
nions 37 are journaled in, and form the pivots 
for, adjacent links of an endless Sprocket chain 
38, as best shown in Fig. 3. By this arrangement, 
the rollers 36 are joined together to form the 
equivalent of an endless belt, but due to their 
pivotal mountings in the chain 38, are capable 
of individual rotation. The chains 38 are mount 
ed om sets of sprockets 39 and 40 which are posi 
tioned at Opposite ends of the housing 0, one set 
of sprockets 39 being mounted on an idler shaft 
4, whereas the other set of sprocket 40 is mount 
ed on a driven shaft 42 which drives the Conveyor 

. Supporting ledges 43 are mounted on the 
side walls of the housing O and in line with the 
runs of the conveyor So that the rollers 36 
may be supported in a plane and rotated by con 
tact therewith as the conveyor it is driven. The 
bed of the conveyor is supported in a fixed plane 
so that the produce P will be evenly Spaced from 
the lamps 2 and 2' and the rollers 36 are rotated 
in order to roll the produce P Supported thereon 
so that all of their surfaces will be exposed to 
the infra-red irradiation produced by the lamps 
2, and the ultra-violet irradiation produced by 
the lamps 2'. Guard plates 44 are mounted on 
the sides of the housing 0 and just above the 
bed of the conveyor in order to prevent the 
produce P from rolling laterally from the con 
veyor, 
To review the operation of the machine, it will 

be understood that the produce P is fed from 
the conveyor 5 of the preceding machine onto 
the chute 8 so that it will roll through the Sup 
ply opening 3, brushing aside the curtain f6, 
and onto the bed of the conveyor . The pre 
ceding machine is usually a washer or the like so 
that the produce P is usually damp, if not covered 
With a film of moisture. The conveyor being 
driven, through the medium of the shaft 4, is 
moved along to transport the produce P through 
the length of the housing 0 beneath the lamps 
2 and 2', the rollers 36 rotating on the ledges 

42 and thereby turning the produce P to expose 
all of its surfaces to the irradiation. At the end 
of the conveyor run, the produce P drops through 
the discharge opening to the chute 8 from 
which it may be fed to a grading, boxing or bag 
ging station. 
As the produce is transported through the 

housing to the irradiation from the lamps 2 
evaporates the moisture from the Surfaces of 
the produce P and the air being supplied through 
the opening 20 and distributed by the baffles 35 
passes up between the rollers 36 and the produce 
P, taking up the evaporated moisture before it 
is discharged through the opening 2 by the pump 
23. The discharge opening 3 is immediately 
above the produce supply opening 3 so that the 
moisture-laden air passes over only the wet or 
untreated produce rather than contacting the 
dried and treated produce. A sufficient volume 
of air is passed through the machine to take up 
all of the moisture as it is evaporated from the 
produce, and, preferably, although not neces 
sarily, the air is preheated before contacting the 
produce in order to increase its moisture absorp 
tion capacity. - 
The preheating of the air may be effected by 

the heater 33, or by a novel arrangement which 
comprises heat absorbing metal rollers 36 that 
generate and absorb heat from the infra-red ir 
radiation of the lamps 12, and discharge or radi 
ate this heat through the freshly supplied air as 
the air passes up between them. The rollers 36 
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s 
become eated, primarily, while passing along 
the upper run of the conveyor if, whereas they 
radiate their heat, primarily, while passing 
through the lower run of the conveyor . In 
the prior art machines it has been the practice 
to form the conveyors of non-heat absorbing ma 
terials on the theory that a hot conveyor would 
be injurious to the produce supported thereon. 
It has been discovered, however, that in the 
processing of certain types of produce, Such as 
potatoes, the heated grid, formed by the con 
veyor f, does not injure the produce but is ac 
tually beneficial because it assists in raising the 
surface temperatures of the produce, as well as 
preheating the air as described above. The use 
of a heat absorbing conveyor is not necessarily 
desirable in treating all types of produce, and 
therefore the invention is not necessarily re 
stricted to the inclusion of this feature. 
In the prior art apparatus, the drying action 

has been performed by the circulation of hot air 
around the produce and by passing the produce 
directly over or within the vicinity of heaters, 
such as hot-air heater or steam radiators. By 
these arrangements, all of the drying action is 
performed by the contact of hot air with the 
surfaces of the produce. All of these arrange 
ments required the generation of high temper 
atures and the pumping of large volumes of air 
through the drying chamber because, due to the 
relatively poor heat transfer from the air to the 
surfaces of the produce, a much greater amount 
of air, by volume, is required to evaporate Sur 
face moisture as is required to absorb and carry 
of the evaporated moisture. These character 
istics necessarily required the use of larger ma 
chines, covering considerable floor space, which 
were limited in their capacity due to the time 
required to effect the necessary heat transfer. 
Furthermore, the drying of the surfaces of the 
produce has been incomplete and the moisture 
has not been completely removed, particularly 
from depressions such as cuts or eyes. Instead, 
the moisture film has been heated short of total 
evaporation but to a degree that promotes mull 
tiplication of the bacteria and other organisms 
in the produce. 

It has now been discovered that all of the 
moisture can be completely evaporated from all 
portions of the surfaces of the produce and with 
in a relatively short time, by subjecting the prod 
uce to infra-red irradiation which has the in 
herent phenomena of not radiating or dispersing 
heat through the air, but of generating heat only 
by contacting a surface that is relatively non 
pervious to this type of radiation. In other 
words, the infra-red irradiation produced by the 
lamps 2, does not heat the chamber within the 
housing lo per se, but upon impinging against 
the surfaces of the produce this irradiation is 
immediately transformed into heat at the point 
of contact. Consequently, the heat is created 
directly at the point at which it is desired, name 
ly, the surfaces of the produce. Furthermore, 
the irradiation passes into all the depressions 
equally as efficiently as upon more exposed Sur 
faces. 
The irradiation necessarily strikes the exposed 

Surfaces of the conveyor rollers 36, so that it 
will generate heat on these surfaces if they com 
prise a material which is impervious to the radi 
ation, such as steel and other metal and mate 

75 

rials. On the other hand, if a heated conveyor 
is not desirable, it may comprise materials that 
are pervious to infra-red irradiation so that rela 



7 
tively little heat is generated. Thus, without the 
necessity of a complicated structure, the con 
veyor i may be arranged to become a grid for 
transferring heat directly to the surfaces of the 
produce P and for assisting in the maintenance 
of the surface temperature for the desired period 
of time. It is particularly useful in maintaining 
the temperature of the under Surfaces of the 

5 

produce P which, at the moment are not exposed 
to the infra-red irradiation. Where this feature 
is deemed not to be injurious to the produce P, 
its inclusion expedites the tretament of the prod 
uce P so as to materially increase the volume 
of produce P that may be processed within any 
given time. 
Whereas the drying ability of infra-red irradi 

ation is of primary importance, it has a greater 
and even more important distinction in its ability 
to sterilize the surfaces of the produce by killing 
these bacteria or other organisms thereon which 
can be killed under conditions inherent in the 
operation of the apparatus and method, herein 
disclosed, without deleterious effect on the prod 
uce and inhibiting the action of such bacteria 
produced enzymes. This action is actually more 
in the nature of flash pasteurization, rather than 
sterilization, as it resides in the quick elevation 
of the temperature of the moisture on the Surface 
of the produce and the Surface temperature of 
the produce to a degree well above the death 
point of these organisms for a short period of 
time. Flash pasteurization refers to a heat treat 
ment of 180° F. for one minute, whereas in the 
present process a heat treatment of about 180° 
F. is applied for an average of two to two and 
one-half minutes to the moving surfaces of roll 
ing produce. To be on the Safe side, the rolling 
potatoes may be exposed for three minutes or 
more. Of course, if the produce was stationary 
So that the radiation was concentrated on One 
surface, then the time of exposure could be re 
duced to about one minute, so that the treat 
ment would approximate flash pasteurization in 
this case. 

Employing potatoes as an example, their treat 
ment is directed primarily to the elimination of 
bacterial soft rot which is caused by the organ 
ism Bacillus corotovorus, whose thermal death 
point is about 124 F. for ten minutes. It has 
now been found that by Substantially increasing 
the temperature, however, the deathpoint is 
reached much more rapidly. It should be borne 
in mind that the required temperature is that 
of the water film and the surface of the potato 
and not just the temperature to which the potato 
is exposed. In other words, even though the 
potato is exposed only to currents of air heated 
to 145 F., its surface temperature might barely 
reach 124 F. after prolonged exposure due to 
the slowness of heat conduction from heated air 
and cooling effect from the evaporation of water. 
In contrast with the prior art methods, the 

present process, employing infra-red irradiation, 
rapidly creates very high surface temperatures. 
This is due to the fact that the heat is generated 
by the irradiation upon contact with the surfaces 
so that the heat originates right at the point at 
which it is desired. Furthermore, since the co 
efficient of heat absorption by radiation of water 
is 4.10 or an average of 95% of perfect absorp 
tion, the temperature of the water film on the 
potato is elevated very rapidly to substantially 
the degree of heat generated. On the other hand, 
the coefficient of heat conductivity of air is only 

() 

25 

30 

35 

,40 

,? 
.163, so that when air is the method of heat trans 
mission, the rate is very low. 
In actual practice, it has been found that by . 

positioning standard commercial infra-red lamps 
about six inches above the bed of the conveyor, 
the upper surfaces of the average potato will then 
lie about four inches from the lamps, and the 
over-all average irradiation temperature at this 
distance, and with two minutes exposure, will 
range in the vicinity of 190°F. The coefficient of 
heat absorption from irradiation of the moisture 
film on the potato being 95%, the temperature of 
this film will be elevated to about 180° F. This 
temperature for this period of exposure has been 
determined as sufficient to inhibit the decaying 
action of the soft rot organisms. By raising the 
temperature of the organism to 180° F., its thera 
mal deathpoint is effected much more rapidly and 
the enzymes produced by the organisms is in 
hibited entirely. It is the enzyme that actually 
produces the decaying action by dissolving the 
middle cell walls which results in the breakdown 
of the tissue. This enzyme is entirely inhibited 
at a temperature of about 145.4°F. Furthermore, 
the elevated temperature tends to speed the for 
mation of Wound-cork in surface injuries, and 
this cork will protect the potato from attack by 
later activity of a Bacillus carotovorus organism. 

In view of these findings, the infra-red lamps 
A2 are mounted in the housing to about six inches 
abOVe the bed of the conveyor di and the con 
veyor f is driven at a speed that will transport 
the produce P, when treating potatoes, through 
the housing to in about two to six minutes de 
pending upon the constancy of the surface ex 
posed to said irradiation. In order to further 
sterilize the produce P, a bank of ultra-violet 
lamps 2' may be positioned within the housing 
0 and above the conveyor . The germicidal 

action of ultra-violet irradiation is well-known 
and, although it does not appear to materially 
attack the Organism Bacillus carotovorus, its ef 
fect is beneficial in eliminating or inhibiting 
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other organisms that may be present on the sur 
face of the produce. 
Of course, it will be understood that, in the 

above specification, treatment of potatoes has 
been emphasized. However, peaches, citrus fruit 
and other like produce may be treated in which 
event, particularly in the case of thin-skinned 
fruits such as peaches and plums, the distance of 
the lamps from the bed may be varied-as, for 
instance, raised to 8 or 10 inches above the bed 
and the time of exposure to the infra-red light 
may be shortened or prolonged according to the 
nature of the product being treated.". Also, it may 
be found desirable, in some cases, such as in the 
case of relatively Soft, thin-skinned produce, to 
employ rollers or a conveying bed of some other 
less heat absorbing and radiating material than 
metal. In practice Wood has been found to be 
quite satisfactory in such cases. 
Subsequent to the above findings and practice, 

I have found that the principles thereof may be 
efficaciously carried out, for general commercial 
usages, by the method and apparatus hereinafter 
to be described as a continuation of the foregoing 
invention and which apparatus is, at present, a 
standard commercial machine. 

Referring to Figures 4a and 4b of the drawings, 
it will be observed that the most outstanding 
change has been (1) the provision of means for 
transferring the potatoes, or other articles, being 
processed, from the top flight of the live roller 
conveyor to the bottom flight at the end of the 
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structure (where they were formerly discharged 
from the machine for grading and packing); (2) 
the provision of an impervious horizontal part 
tion between the upper and lower conveyor flights 
to divide the housing into two closed paSSages 
communicating at one of their adjacent ends, 
thus forming a duct or channel having two Open 
ends; and (3) the upper and bottom flights of 
the conveyor traveling through said passages, re 
spectively, and the drying-air flowing from one 
end of said duct or channel to the other in re 
verse direction to the travel of the said conveyor. 
Due to these changes, the potential drying 

ability of the air stream is utilized for pre-drying 
the product and, after subjection to infra-red 
light irradiation, for a post or final drying of the 
product instead of depending largely upon the 
infra-red source of heat for drying effect. The 
resultant advantage of these changes is a mate 
rial reduction in the number of the costly infra 
red lamps required with their attendant cost of 
replacement and electricity consumption, and 
other marked reduction in cost of other equip 
ment and operation, while effecting the COm 
plete drying of the product and inhibiting the rot 
producing action of the bacteria above mentioned. 
It will be noted further that the intake blower 
34 and the apparatus 3f, 32 and 33 (Fig. 1) for 
dehumidifying, filtering and recirculating air, 
which had already passed once through the ma 
chine, have been eliminated. 

After the above modifications were made, in 
cluding making the duct or chamber (64, 65 and 
66) airtight, it was found that with the exhaust 
fans doing all of the work of creating a stream : 
of drying air through the machine, there was 
negative pressure throughout the entire air 
channel below that of the atmosphere. It has 
become apparent that the drying step in the 
process is greatly facilitated by rarefaction of 
the air within the housing and that the effect 
of this condition is largely responsible for the 
rapid completion of Surface evaporation during 
the passage of the produce through the post 
drying when it is not subjected to infra-red 

· irradiation. 
This permits the reduction in the number and 

the area of the infra-red lamp bank proportion 
ate to the time of exposure sufficient to inhibit 
the action of the lot producing Organisms Only. 
Actually, subsequent experience in the shipment 
and storage of potatoes which were processed 
through the machine, shown in Figures 4a to 9, 
inclusive, has been that practically no rotting 
or other deterioration of the produce has oc 
curred. The reason for this is not understood 
fully. However, it is believed that the applica 
tion of the various increments of heat to the 
surfaces of the product by infra-red radiation, 
by the heated air currents traveling in opposi 
tion to the movement of the product, by the con 
duction or absorption of heat by the conveyor, 
by increasing the air tightness of the housing, 
by introduction of the partition 62 which divides 
the housing into two passages, and by rarefac 
tion of the air throughout the entire housing, 
has resulted in the advantages of the machine 
shown in Figures 4d to 9. 

Referring now to the drawings with particu 
larity, housing 45 of the machine, shown in Fig 
ures 4a to 9, inclusive, is approximately forty 
(40) feet long and approximately six (6) feet 
wide, with the exception of the widened diversion 
compartment 66 at the rear end of the machine, 
and four (4) feet high. The housing 45 is Sup 
ported by legs 45b in order to give it the desired 
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elevation above the floor or other supporting 
surface. Although it is necessary to provide 
openings for entrance and exit of air and the 
potatoes or other produce, the housing in other 
respects is made as nearly airtight as possible. 
The produce entry and discharge openings 72 
and 63, respectively, are provided with curtains 
0 til and i 02 of any type, common in the art, to 

restrict air ingress to a minimum, these curtains 
being shown herein as of the mop-type. 
The main conveyor 47, which transports the 

potatoes or other produce to be processed 
through the machine in a lengthwise direction, is 
essentially the Same as that described in con 
nection with Figures 1, 2 and 3. Its rollers 48 
are arranged in customary manner with their 
ends pivotally connected with endless sprocket 
chains 49 that are operatively mounted on 
aligned pairs of direction-change sprockets 50. 
The sprockets of each pair are supported by 
transverse shafts 5, of which all are idlers 
except the upper one at the diversion end of the 
machine (FigS. 4b, 6 and 9) which has an ex 
tended end 5 a to which is fixed a driven sprocket 
52 connected by Sprocket chain 53 with sprocket 
54 secured to countershaft 55 journalled in suit 
able bearings 56 and 57 on top of housing 45. 
The countershaft has a Sprocket 58 fixed thereto 
which is driven through the medium of sprocket 
chain 59 by constant-speed electric motor 60. 
The diameter ratios of the Sprockets involved in 
transmission of power from the motor to the 
main conveyor are such that the conveyor will 
move at a speed of approximately twenty (20) 
feet per minute. The effective length (sum of 
horizontal flights) being approximately seventy 
five (75) feet, the time of passage of the produce 
through both horizontal flights, or drying time, 
will be approximately three and one-half (3/2) 
minutes, which has been found to be a sufficient 
duration for potatoes under favorable condition; 
however, this time element may be varied ac 
cording to conditions. 
A horizontal partition 62 is provided between 

the top and bottom flights of the conveyor 47. 
This partition connects the side walls of the 
housing 45 and extends lengthwise from the 
entry and discharge openings 72 and 63 to a 
point near the diversion, or transfer, end 66 of 
the housing to divide the latter into parallel 
upper and lower passages 64 and 65 which com 
municate with each other at the closed diversion compartment 66. 
Improved track rails 6 are provided for Sup 

porting the working flights of the conveyor and 
their load of produce (instead of the ledges 43 
shown in Figures 1 to 3 inclusive) and are sus 
tained in position by the partition 62 and by the 
bottom Wal1 or floor of the housing 45 by Se 
curing said rails thereto, although the rails 6 
may be otherwise supported. As shown most 
clearly in Figure 7, each track rail may be in the 
form of a channel bar disposed in inverted posi 
tion with the edges of its flanges extending down 
wardly and with the conveyor rollers bearing 
upon the cross web for rolling contact therewith. 
Referring now to Figures 5a and 5b, it will be 
observed that the entire track for each conveyor 
flight comprises a plurality of aligned sections, 
each section being composed of a pair of rails 
which are in converging relationship lengthwise 
of the flight with which they are associated and 
which are equallv spaced on opposite sides of 
the center line of the flight. Due to this ar 
rangement, individual rollers will have properly 
balanced support, but, as they roll over the rails, 
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the points of support will vary throughout the 
length of the rollers. In this way, continual 
wear at any particular point will be prevented. 
Also, there will be better Support afforded for 
the central portion of each roller where the lead 
of produce exerts its vertical strain. 

It will be noted further that the rails of each 
track section converge, but, in the present ma 
chine, convergence terminates short of intersec 
tion. This is to afford varying points of contact 
from One end of the section to the other but to 
avoid any rocking or wobbling of the rollers 
which might occur if the converging ends of the 
rails were brought too close together, and thus 
too near to the center line of the conveyor flight, 
unless the ends of each track section overlap or 
extend one beyond the other as may be done. 
Whereas in the machine of Figures 1, 2 and 3, 

the bank of infra-red lamps was co-extensive 
with the entire top flight of the conveyor, the 
bank of lamps 67, in the machine in Figures 4d 
to 9, are disposed throughout approximately the 
last twenty (20) feet of extent of passage 64 con 
sidering the direction of movement of the top 
flight of the convevor. This position permits 
travel of the wet potatoes for about 15 to 18 feet 
from the supply opening 72 to subject them to 
pre-drving before reaching the infra-red irradia 
tion area. There are approximately 288 lamps 
in the bank and they are connected electrically 
with a suitable source of current through circuit 
control apparatus which is designated generally 
by the numeral 68. The Specific characteristics 
of these lamps and the spacing of them from the 
too fight of the main conveyor are Substantiallv 
the same as in the Original machine illustrated 
in Figures 1 to 3 inclusive. The time of ex 
posure of each potato or other item of produce 
to infra-red irradiation has been reduced by the 
change in extent of the lamp bank to approxi 
mately one minute. 
Air enters the lower passage 65 of the housing 

through a unit heater 9 which is positioned in 
the air intake opening 70. This heater may be a 
standard steam space heater, now an article of 
commerce. Such as the One shown in the draw 
ings, which is box-like in structure with heating 
elements 69a of the fin-and-tube tvoe forming 
its side walls. The tibes of the heating elements 
are connected with headers 69b at the corners of 
the structure, which in turn are connected by 
piping 69c with a sorce of steam (not shown). 
An impervious wall 69d closes the bottom of the 
stricture but the upper part of the same is onen. 
Therefore. air drawn into the lower passage of 
the hot Tsing through Opening first enters the 
heater thro Tgh the heating elements frnrming the 
sides thereof and then moves upwardiv through 
the open top thereof as indicated by the arrows 
in Figure 4a. Although this type of heater, 
which was currentlv available, has been chosen, 
it is to be understood that Some other means for 
hea, fing the º incoming air may be Substit fter 
without departing from the scope of the nresent 
invention. For instance, steam pines running 
lengthwise of the lower passage 65 might serve 
the nurnose. Furthermore, I do not desire to he 
limited fin the 11 se of Steam as the hPeating me 
dium. Electricity, for instance, might be used 
instead. 

Air is travarm into the hini siner fhrnovih fhe heater 
L0 LHHtt ELL ttttSLLLL LLLLtttLL S tHtHLELLLLaaLLL LLLLH LLLLGLLLLL 
of eerfiri?aliv Oneratef air exhat sting means 

nt 1 mter om tnTn (nf the hnT Tsimpr 45 at or nAar the 
supply opening 72 where the potatoes, or the pro 
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duce, are deposited upon the top flight of the main 
conveyor belt. The exhausting means may be 
a pair of exhaust fans such as those shown par 
ticularly in Figures 4a and 8 which are mounted 
in outlet openings 73 in hood 74, which is pref 
erably an integral part of housing 45. It has been 
found that the desired rate of evacuation of air 
through the outlet openings 73 will be attained 
by the use of 24-inch fans driven by one-half 
horsepower motors, such as those indicated at 75, 
at approximately 1750 R. P. M. Both motors are 
connected with a suitable source of electric cur 
rent through control mechanism not shown. 
While actually using two fans and motive power 
of the characteristics just mentioned, it is to be 
understood that I do not intend to be limited to 
the specific exhausting means disclosed in the 
present application. It might be found desirable 
to use one large exhaust fan instead of two smaller 
Ones, or to use a blower of the type disclosed in 
Figure 1. Regardless of the precise type of air 
exhaustion means which may be chosen, the fact 
that air is sucked through the interior of the 
housing instead of being blown in through the 
intake opening has been found to have two dis 
tinct advantages. First, the air stream has nega 
tive pressure and, second, the flow of air is smooth 
and free from turbulence. 

Referring particularly to Figs. 4b, 5b, 6 and 9, 
construction of the mechanism for transferring 
or diverting potatoes from the top flight of the 
main conveyor to the bottom flight thereof should 
be readily understood. It will be observed that 
the housing of the machine is widened at this lo 
cation to accommodate the transfer mechanism. 
To a maximum reasonable extent this enlarged 
part of the housing has been made airtight. Two 
parallel transfer belts 6 and are mounted on 
supporting pairs of rollers 78 and 79 fixedly at 
tached to horizontal shafts 8 and 8 that are 
disposed parallel to each other at opposite sides 
of the main conveyor within the enlarged hous 
ing section. These shafts are journaled in suit 
able bearings and the one at the left side of the 
machine (Fig. 6) has a sprocket 82 which is con 
nected by sprocket chain 83 with an individual 
motor 86, which is connected with the source of 
electric current for the other motors and operates 
at Such constant speed that both transfer belts 
will move in the direction of the arrows at the 
same speed as the main conveyor. The location 
of shafts 80 and 8 f and the diameter of rollers 
8 and 79 are such that the upper flight of each 

belt will be slightly lower than the top flight of 
the main conveyor and the lower flight of each 
belt will be slightly elevated above the bottom 
flight of the main conveyor. This permits both 
flights of transfer belt 77 to extend through the 
space between flights of the main conveyor. 
Transfer belt T6 is disposed adjacent to the 

upper driven shaft of the main conveyor at the 
diversion end of the machine. An inclined chute 
85 is mounted to bridge the gap between transfer 
belt 76 and the main conveyor where it changes 
direction around the sprocket wheels on the 
driven shaft just mentioned. This chute causes 
the potatoes, or other produce to be deposited on 
the upper fight of transfer belt 76 for movement 
in the direction of the arrows. 

In order to prevent small potatoes from becom 
ing stuck in the valleys between rollers of the 
main conveyor in Such a manner that they other 
wise would continue to the lower flight, ejector 
strips 86 of well-known construction are mounted 
on the driven conveyor shaft 5 fa. A combined 
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retaining and deflecting wall 87 of just the re 
quired height extends from the lower end of chute 
85 to surround the effective area of the upper 
flight of transfer belt 76. At the right side of the 
machine (near side, Fig. 9) a second chute 88 is 
inclined forwardly and downwardly from the 
upper flight of belt 76 to the lower flight of belt 
T. Continuations of the wall 87 form the sides 
of this chute. In effect, walls 87 channel the 
produce from chute 85 to chute 88. Due to the 
features of construction just described, potatoes 
or other produce will be ejected from the top . 
flight of the main conveyor through chute 85 
onto belt 6 and will be moved to the right of 
the machine and discharged through chute 88 
onto the lower flight of belt 77, which latter 
flight moves toward the left and will convey the 
potatoes to the bottom flight of the main con 
veyor. A third chute 89 leads from the lower 
fight of transfer belt downwardly and for 
wardly to the upper surface of the bottom flight 
of the main conveyor. Two diagonal deflectors 
90 and 9 overlie the lower flight of belt TT and 
are connected with a retaining wall 92 which ex 
tends across the bottom fight of the main con 
veyor immediately in rear of belt 7. Deflector 
90, which is nearer to chute 88 has its right rear 
half undercut to provide an aperture 93. As the 
processed articles are deposited upon the lower 
flight of belt TT and are moved thereby toward 
the left side of the machine, approximately half 
of them will be deflected immediately onto the 
lower flight of the main conveyor, whereas the 
other half will move through aperture 93 and will 
be deflected by deflector 9 onto the main con 
veyor. This distributing mechanism prevents 
excessive accumulation of produce on the far 
side of the main conveyor. 
At the front end of the machine there are two 

laterally extending conveyor belts for transport 
ing the product to and from the machine-one 
(not shown) depositing the cleaned, wet potatoes, 
or other processed articles, onto chute 94 which 
directs them through supply opening 72 onto the 
top flight of the main conveyor for movement in 
the direction of the arrows; and the Other con 
veyor belt 95 being partially contained within the 
open framework 46 of the machine, directly in 
front of the discharge opening 63 and slightly 
below the same. One end of the conveyor belt 
95 is trained around a roller 96 mounted on a 
shaft 97 journaled in bearingS 98 and located at 
such height that its upper flight of belt 95 will 
pass in front of the direction-change sprocket 
shaft 5 which is disposed directly beneath the 
discharge opening 63. A discharge chute 99 
bridges the gap between the main conveyor at 
this point and the upper surface of the conveyor 
belt. The other end of the conveyor belt may 
extend to a grader or bagging machine, if de 
Sired. 

Should there be an undesirable temperature 
drop between the upper and lower passages 64 
and 65 of the housing, or the temperature of the 
air otherwise needs to be raised, a booster heater 
99 has been installed in the upper part of the 
diversion compartment 66 within the air-stream 
and covered by the hood OO. 
The operation of the machine (shown in Figs. 

4a to 9) will now be described. When the infra 
red lamps 6 are turned on and the exhaust 
fans 73 and the various conveyors operating, wet 
potatoes, delivered to chute 94 from the washing 
machine, will enter supply opening 72 where they 
will settle into valleys between rollers of the main 
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14 
conveyor. The entrance of potatoes should be 
delayed, of course, until the infra-red lamps and 
the heated air entering through heater 69 have 
heated the interior of the machine to working 
temperatures. As the potatoes move from the 
supply opening 72 toward the bank of lamps 67, 
they will go through a pre-heating stage which 
will reduce the surface water to a very thin film, 
which film is believed to be desirable. Because 
water is relatively opaque to infra-red light rays. 
it is thought that the presence of a thin film of 
water aids the skins of the potatoes in directly 
absorbing most of the radiated heat at the sur 
face with only a little penetrating to the interior 
tissues through conduction. Due to the spacing 
of the infra-red lamps from the top flight of the 
conveyor, the outer surfaces of the produce will 
be raised to a temperature in the order of 180° F. 
Because the potatoes are being continually re 
versed or rotated in position by the conveyor 
rollers, approximately one-half of the surface 
area will be exposed at a time. During the ap 
proximately one minute which is required for each 
potato to pass through the infra-red irradiation 
area, the surfaces thereof will have been main 
tained at the bacteria-killing temperature just 
long enough to accomplish the desired result 
without cooking or otherwise injuring the rest 
of the potato. In addition to bacteria-destruc 
tion, the heat applied by the infra-red irradiation 
will aid in the evaporation of moisture from the 
surfaces of the produce. When the potatoes 
leave the infra-red irradiation area, they will 
enter the diversion compartment of the housing. 
Here they will be deposited by chute 85 on trans 
ferbelt76. When they reach the defecting por 
tion of wall 87 at the right side of the compart 
ment, they will be deflected through chute 88 onto 
transfer belt 77, which will reverse their direc 
tion of movement. Defector 90 will send half 
of the stream of potatoes through chute 89 onto 
the rear side of the bottom flight of the main 
Conveyor, whereas the other half of the stream 
will pass through aperture 83 and upon en 
countering deflector 9 will join the first half 
of the stream on the far side bottom conveyor 
flight. Passing through the lower passage 5, 
the potatoes in damp condition will be completely 
dried by the steam of comparatively dry heated 
air which is coming in through intake opening 70. 
Considering the drying of the potatoes, or other 

produce, separately from the bacteria-killing or 
inhibiting action of the infra-red irradiation for 
a moment, it should be readily understood that 
Several increments of heat make up the total dry 
ing heat applied during movement through both 
passages. The heated air entering intake open 
ing 70 furnishes one increment. Because of the 
blackening of the rollers of the main conveyor, 
another increment of heat will have been ab 
Sorbed through exposure to infra-red rays which 
penetrate through the spaces between potatoes 
on the conveyor. This increment will be applied 
to the produce through conduction. A still fur 
ther heat increment will be applied through con 
vection by branch currents of the air stream 
which infiltrate between rollers of the main con 
veyor and are deflected by the partition wall 62 
back through the spaces between potatoes into 
the main stream. All of these heat increments 
will be combined in the upper passage 64. In the 
lower passage, the potatoes will be heated by the 
main air stream and by contact with the con 
veyor rollers, which will have retained some of 
the absorbed heat, before being discharged in dry 
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condition through opening. Due to the negative 
(sub-atmospheric) pressure of the air in the lower 
passage, and also to its heated comparatively dry 
condition because of having just entered through 
the heater, drying of the produce is accelerated 
and is accomplished completely before the dis 
charge opening is reached. 

It should be apparent that the final commer 
cial embodiment of my invention is a machine 
which is highly efficient in conservation of heat 
and which consumes a minimum of electric en 
ergy for operation of the infra-red lamps. There 
is further economy in the utilization of Space in 
the building which houses the drying machine 
together with the cooperating washing and grad 
ing apparatus. Utilization of the bottom flight 
of the main conveyor for the post-drying step 
of the process has made it unnecessary to carry 
out this step in a separate housing, which would 
have to be of substantially the same length as the 
main housing of the machine, making an over 
all length of nearly ninety (90) feet. 
The following is a table of internal air pressure, 

velocity and temperature reading recorded during 
actual operation of the final standard commer 
cial machine illustrated in Figures 4a to 9 of the 
diraWingS: 

2ft. 
Top Bottom: forward 
flight fight of 
center center intake 

6 in. 4ft. 
outside inside 
exhaust exhaust 

Air pressure (inches of 
water below atmos 
pheric) ----------------- . .0412 ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 

Air velocity (ft. permin.) 500 250 100 1,500 -------- 
Temperature, (deg. 

Fahrenheit).----------- At intake-50 140 120 ????????? 

It is to be understood that the foregoing quan 
titative readings represent conditions of Opera 
tion which obtained at a certain time and under 
favorable circumstances. In future operations 
under diferent conditions, internal pressure, tem 
perature and velocity of the air flow may be 
varied to meet the need for satisfactory results. 
The table is introduced principally to demon 
strate that there is a reduction of pressure in the 
machine as herein described and that there are 
progressive changes in velocity and temperature 
at different points in the machine. 
Although certain specific embodiments of the 

invention are shown and described, it is quite 
obvious that many modifications thereof are pos 
sible. The invention, therefore, is not to be re 
stricted except insofar as is necessitated by the 
prior art and by the spirit of the appended claims. 
That which is claimed as new is: 
1. The method of treating produce, Such as 

whole fruits and vegetables, to kill rot-producing 
organisms thereon without substantially dehy 
drating or cooking the produce internally, which 
method includes rapidly elevating the tempera 
ture of the surfaces of the produce from a non 
cooking temperature to a temperature of the Or 
der of about 180° F., maintaining the surface of 
the produce at said high temperature for a Sufi 
cient period of time to kill said organisms there 
on While simultaneously subjecting the Surfaces 
of the produce to a current of dry pre-heated air 
having a temperature of 100 F. to 150 F., and 
then immediately lowering the temperature of 
the surfaces of the produce to a non-cooking 
temperature to prevent dehydrating and cooking 
the produce internally. 

2. The method of treating produce, such as 
whole fruits and vegetables having moist Sur 
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6 
faces, to dry the same and inhibit the rot-produc 
ing action of certain organisms which comprises 
exposing the produce to infra-red irradiation and 
to a stream of heated air in a confined housing. 

3. The method of treating produce, Such as 
whole fruits and vegetables, to kill rot-producing 
organisms thereon without Substantially dehy 
drating or cooking the produce internally, which 
method includes rapidly elevating the tempera 
ture of the surfaces of the produce from a non 
cooking temperature to a temperature of the Or 
der of about 180° F. by exposing the produce to 
infra-red heat rays, maintaining the Surface of 
the produce exposed to said infra-red heat rays 
and at said high temperature for a sufficient 
period of time to kill said organisms thereon, 
while simultaneously subjecting the surfaces of 
the product to a current of dry pre-heated air 
and then immediately lowering the temperature 
of the surfaces of the produce to a non-cooking 
temperature to prevent dehydrating and cooking 
the produce internally. 

4. The method of treating produce, such as 
whole fruits and vegetables, to kill rot-producing 
organisms thereon without substantially dehy 
drating or cooking the produce internally, which 
method includes rapidly elevating the tempera 
ture of the Surfaces of the produce from a non 
cooking temperature to a temperature of the 
order of about 180° F. by exposing the produce 
to infra-red heat rays, maintaining the surface 
of the produce exposed to Said infra-red heat 
rays and at said high temperature for a Sufficient 
period of time to kill said organisms thereon, 
while simultaneously subjecting the surfaces of 
the product to a current of dry pre-heated air 
having a temperature of 100 F. to 150 F. and 
then immediately lowering the temperature of 
the surfaces of the produce to a non-cooking 
temperature to prevent dehydrating and cooking 
the produce internally. 

5. The method of treating produce, such as 
fruits and vegetables, to kill rot-producing bac 
teria and other organisms on the surface of the 
produce without substantially dehydrating or 
cooking the produce internally, said produce hav 
ing surface moisture, which method includes ex 
posing said produce to infra-red heat rays of 
sufficient intensity to rapidly elevate the tem 
perature of the surface moisture on said produce 
to a temperature of the order of about 180° F. 
or higher, before any substantial evaporation oc 
curs whereby said bacteria and other organisms 
in contact with said heated moisture are heated 
to the death temperature of Said bacteria and 
other organisms, and maintaining said Surface 
moisture on the produce at said temperature for 
a sufficient length of time to effect the killing of 
said bacteria, and other organisms and to evap 
orate the surface moisture and simultaneously 
subjecting the surfaces of the produce to a cur 
rent of dry pre-heated air to carry the evapo 
rated moisture away from the produce as the 

70 

75 

moisture evaporates. 
6. The method of treating produce, Such as 

fruits and vegetables, to kill rot-producing bac 
teria and other organisms on the surface of the 
produce without substantially dehydrating or 
cooking the produce internally, said produce have 
ing surface moisture, which method includes ex 
posing said produce to infra-red heat rays of 
sufficient intensity to rapidly elevate the tem 
perature of the surface moisture on said produce 
to a temperature of the order of about 180° F. or 
higher, before any substantial evaporation occurs 
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whereby said bacteria and other organisms in 
contact with said heated moisture are heated to 
the death temperature of Said bacteria and other 
organisms, and maintaining Said surface mois 
ture on the produce at said temperature for a 
sufficient length of time to effect the killing of 
said bacteria and other organisms and to evapo 
rate the surface moisture and simultaneously 
subjecting the surfaces of the produce to a cur 
rent of dry pre-heated air having a temperature 
of 100°F. to 150°F. to carry the evaporated mois 
ture away from the produce as the moisture 
evaporates. . 

7. The process of treating wet edible produce 
to dry the same and inhibit rot-producing action 
of certain organisms and which includes placing 
the produce into a confined area, sucking air 
therethrough and heated in excess of 100 F., and 
discharging Said air from said area at the entry 
of said produce, moving said produce through 
said area in a direction counter to said flow of 
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heated air to first subject the produce to a pre- . 
drying step, and, at a point intermediate said 
passage of said produce in Said area, exposing 
the produce to infra-red irradiation treating step 
in the presence of said heated flow of air, and 
then subjecting said produce to the action of 
said heated air only for a distance from the 
infra-red irradiation step to the intake of said 
heated air into Said area. 

8. The process of treating wet edible produce 
to dry its surface and inhibit rot-producing ac 
tion of certain organisms and which includes 
placing the produce into a confined area, suck 
ing air therethrough and heated in excess of 
100° F. from the produce discharge end to the 
produce entry end and discharge Said air at said 
entry end, moving said produce through said area, 
in a direction counter to said flow of heated air, 
and, at a point intermediate said paSSage of Said 
produce in said area exposing the produce to 
infra-red irradiation at a surface temperature in 
the order of 180° F. for a period to flash-pasteur 
ize said surface. . 

9. The method of treating wet edible produce 
to dry, the same and inhibit rot-producing action 
of certain organisms which includes moving the 
produce in a definite course occupying approxi 
mately 3% minutes of time through a confined 
space containing a stream of air flowing counter 
to the direction of movement of the produce and 
which has been heated to a temperature in ex 
cess of 100°F., and exposing the produce to infra 
red irradiation in the order of 180° F. throughout 
a period of approximately one minute commenc 
ing after partially pre-air-drying of said prod 
uce immediately after beginning its movement 
through said course. 

10. The method of treating wet edible produce 
to dry the same and inhibit rot-producing action 
of certain organisms which includes moving the 
produce in a definite course through a confined 
space containing a stream of air heated to a 
temperature in excess of 100 F. and has a pres 
sure value below that of the outside atmosphere, 
and exposing the produce to infra-red irradia 
tion at an intermediate point in its course of 

: movement. 
11. The method of treating edibie produce to 

dry the same and inhibit rot-producing action 
of certain organisms which includes imparting 
translatory movement to the produce in the defi 
nite course through a confined Space containing 
a stream of air which has been heated to a tem 
perature in excess of 100 F. and has a pressure 
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value below that of the outside atmosphere, ex 
posing the produce to infra-red irradiation at an 
intermediate point in its course of movement, 
and turning the produce while passing through 
its course. 

12. In a process of treating wet edible produce 
to dry the same and inhibit rot-producing action 
of certain organisms and which includes placing 
the produce into a confined area having a press 
Sure therein reduced from normal atmospheric 
air pressure by drawing air therethrough and 
heated in excess of 100 F. moving said produce 
through Said area in a direction counter to said 
flow of heated air, and, at a point removed from 
the entry of Said produce into said area, expos 
ing the produce to infra-red irradiation. 

13. In a process of treating wet edible produce 
to dry the same and inhibit rot-producing action 
of certain organisms and which includes placing 
the produce into a confined area having a pres 
Sure therein reduced from normal atmospheric 
air pressure by drawing air therethrough and 
heated in excess of 100° F., moving said produce 
through said area in a direction counter to said 
flow of heated air, exposing the produce to infra 
red irradiation, and Subsequently subjecting the 
Said produce to the action of said heated air only. 

l4. A machine for drying edible produce and 
inhibiting rot-producing action of certain organ 
isms, particularly with respect to whole fruits 
and vegetables having moist surfaces, said ma 
chine having a confined duct or passage through 
which said produce passes from a point of entry 
to a point of discharge of Said produce, an air 
suction device communicating with said passage 
and disposed adjacent the point of entry of said 
produce into Said passage and arranged to draw 
air through said passage from a point at least 
adjacent to said produce discharge, conveying 
means for conducting Said produce thru said pas 
Sage from said point of entry to said point of 
discharge, and heating means for heating the air 
introduced into said passage. 

15. A machine as set forth in claim 14 fur 
ther characterized by infra-red ray generating 
means disposed in Said passage at points remote 
from and between the produce entry point and 
discharge point. 

16. A machine for drying whole edible fruits 
and vegetables and inhibiting rot-producing ac 
tion of certain organisms, said machine having 
an elongated Substantially horizontal housing 
forming a confined treating passage through 
which said produce passes from a point of entry 
to a point of discharge, an endless air-pervious 
conveyor Supported in a generally horizontal po 
sition within Said housing and adapted to pro 
vide a produce receiving bed, means for driving 
said conveyor, a source of infra-red heat rays 
positioned in said housing to direct infra-red 
heat rays upon the produce supported on said 
Conveyor, an air space in said passage extend 
ing along and above and below said conveyor 
within Said passage, a source of heated air, means 
introducing said heated air into said passage, an 
air suction device communicating with said pas 
Sage and arranged to draw said air through said 
passage and exhaust Said air from said passage, 
said air introduction means and said air suction 
device being disposed respectively above and be 
low the generally horizontal plane of the con 
veyor, whereby the heated air is caused to pass 
along and through portions of said conveyor in 
its travel in Said passage. 
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17. A machine as set forth in claim 16 where 
in said means introducing heated air into said 
treating passage included a forced air introduc 
ing device. h- 

18. An apparatus of the character described 
for treating produce to dry the surface thereof 
and to kill bacteria and other organisms there 
on without internally dehydrating or cooking the 
produce, which apparatus includes, in combina 
tion, an elongated housing constituting a produce 
treating chamber, an endless conveyor having an 
air pervious flight supported horizontally in said 
chamber and having produce supporting spaced 
live rollers, the flight of said conveyor being 
adapted to support produce resting on the live 
rollers thereof, means for driving the conveyor, 
means engaging said live rollers for causing Said 
rollers to rotate as the conveyor progresses, 
whereby produce resting on said rollers is ro 
tated on the conveyor, a source of infra-red heat 
rays positioned in the chamber above said flight 
of the conveyor to direct infra-red heat rays 
downwardly on produce supported on said flight 
of said conveyor, inlet means at one end of the 
chamber for directing produce upon one end of 
said flight of said conveyor, a discharge open 
ing at the opposite end of the chamber through 
which produce may pass from said conveyor, an 
air space in the chamber extending along and 
above and below said flight of said conveyor, 
means for introducing heated air into one end 
portion of said air space, air suction means at 
the produce inlet end of the chamber and in 
communication with said air space, and baffle 
means in the air space disposed to direct the 
heated air to pass through said conveyor, where 
by the air flow is through said chamber and 
along and through said conveyor. 

19. An apparatus of the character described 
for treating produce to dry the surface thereof 
and to kill bacteria and other organisms there 
on without internally dehydrating or cooking the 
produce, which apparatus includes, in combina 
tion, an elongated housing constituting a produce 
treating chamber, an endless conveyor having 
upper and lower flights supported horizontally in 
said chamber and having live produce support 
ing rollers, the upper flight of said conveyor be 
ing adapted to support produce resting on the 
live rollers thereof, means for driving the con 
veyor, means engaging said live rollers for caus 
ing said rollers to rotate as the conveyor pro 
gresses, whereby produce resting on said rollers 
is rotated on the conveyor, a source of infra-red 
heat rays positioned in the chamber above the 
upper fight of the conveyor to direct infra-red 
heat rays downwardly on produce supported on 
the upper flight of said conveyor, inlet means at 
one end of the chamber for directing produce 
upon one end of said upper flight of said con 
veyor, a discharge opening at the opposite end 
of the chamber through which produce may pass 
from the opposite end of said conveyor, an air 
space in the chamber extending along and un 
derneath the lower flight of said conveyor, means 
for introducing heated air into one end of Said 
air space, and air exhaust means above the up 
per flight of the conveyor at the end of the 
chamber where said produce inlet means is lo 
cated, whereby heated air is drawn upwardly 
from said air space through the lower and upper 
flights of the conveyor and the rollers of the 
conveyor are heated. 

20. Apparatus as set forth in claim 19 and 
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heated air beneath said lower conveyor fight to 
different areas thereof. 

21. A machine for drying edible produce and 
inhibiting rot-producing action of certain organ 
isms, particularly with respect to whole fruits 
and vegetables, said machine having a duct or 
enclosed passage comprising two portions sub 
stantially co-extensive and communicating at 
One of their adjacent ends, the other free ends 
of said passage portions providing entry and dis 
charge points for said produce, air-restricting 
certain means at said free ends of said passage, 
said passage having an air inlet at said produce 
discharge end portion, and air-heater at said 
air inlet, an air suction device communicating 
with said produce entry end portion of said pas 
sage, a movable conveyor having one reach or 
flight disposed in one portion of Said passage and 
another reach or flight disposed in the other por 
tion of said passage, and a transfer device at 
the communicating ends of said portions of said 
passage for diverting said produce from the up 
per surface of one fight of said conveyor to the 
upper surface of said other flight, whereby said 
produce is moved through said passage from its 
point of entry to its point of discharge in Oppo 
sition to the flow of heater air through said 
paSSage. ? 

22. A machine for drying potatoes or similar 
produce and for treating the produce to inhibit 
the rot-producing action of certain organisms 
which comprises a housing, an endless conveyor 
operatively mounted in the housing and arranged 
to provide top and bottom horizontal flights 
adapted to convey the produce in one direction 
on the top flight and in the opposite direction on 
the bottom flight, means for transferring produce 
from the top flight to the bottom fight at the 
descending end of the conveyOr, a horizontal par 
tition wall located in the housing between flights 
of the conveyor to divide the housing into upper 
and lower passages which intercommunicate at 
the descending end of the conveyor, a generator 
of infra-red light rays disposed in the upper pas 
sage above the top flight of the conveyor, means 
for creating a stream of air in the housing and 
moving through the paSSages in a direction 
counter to that of the conveyor and at a rate to 
create an internal pressure within Said passage 
below atmospheric pressure, and means for heat 
ing the air stream. 

23. A machine for drying potatoes or similar 
produce and for treating the produce to inhibit 
the rot-producing action of certain organisms 
which comprises a housing, an endless conveyor 
operatively mounted in the housing and arranged 
to provide top and bottom horizontal flights 
adapted to convey the produce in one direction 
on the top flight and in the opposite direction 
on the bottom fight, means for transferring 
produce from the top flight to the bottom flight 
at the descending end of the conveyor, a hori 
zontal partition wall located in the housing be 
tween fights of the conveyor to divide the hous 
ing into upper and lower passages which inter 
communicate at the descending end of the con 
veyor, a generator of infra-red light rays dis 
posed in the upper passage above the top flight 
of the conveyor near the descending end there 
of, the housing having an air intake opening in 
the lower passage near the ascending end of the 
conveyor and an air outlet opening in the upper 
passage near the ascending end of the conveyor, 
means for exhausting air through the outlet 
opening at a rate to create an internal pressure 
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within said passage below atmospheric, and 
means for heating the air at the intake opening. 
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