
F. S. SMITH 

PRESERVATION OF FOODS IN TRANSIT 

Oct. 5, 1943. 2,331,147 

2. Sheets-Sheet 1938 Filed July 23 

INVENTOR 
Aranfidan 5 Smith 

4217 (421e ArTORNEY 

  

  



2,331,147 F. S. SMITH 
PRESERVATION OF FOODS IN TRANSIT 

Oct. 5, 1943. 
Filed July 23 2 Sheets-Sheet 2 1938 

§§§§§§§§§ S§§§ 

  

  

  

  

    

  

  

  

  

  

  



Patented Oct. 5, 1943 2,331,147 

UNITED STATES PATENT OFFICE 
2,331,147 

PRESERVATION of FooDs IN TRANSIT 
Franklin S. Smith, New Haven, Conn. 

Application July 23, 1938, Seria No. 221,034 
(C. 99-271) 16 Claims. 

This invention related to a method and appa 
ratus for preserving products, particularly per 
ishable food products, during and in course of 
transportation. 
One of the objects of this invention is to pro 

vide for safe, dependable, efficient and inexpen 
sive preservation of perishable food products in 
course of transportation by way of vehicles, or 
the like, equipped with suitable refrigeration to 
keep the food at a suitably low temperature as 
compared with the external temperature or with 
heating means to protect the food products 
against undesirably low external temperatures. 
Another object is to provide a simple, inexpen 
sive, rugged and durable apparatus capable of 
being readily and inexpensively incorporated into 
vehicles of the above-mentioned type and to pro 
vide such apparatus that will be well adapted and 
reliably capable of functioning under the vary 
ing conditions met with in food transportation 
by vehicles and capable also of dependably with 
standing the relatively rough usage encountered 
in such transportation, particularly where the ve 
hicle is a railroad vehicle, such as a refrigerator 
car, or heater car. Another object is to provide 
an apparatus of the above-mentioned character 
that will be capable of efficient and dependable 
food-preserving action at very low energy con 
sumption and to provide for the derivation of its 
energy from the prime mover of the vehicle or 
from an appropriate vehicle-carried or vehicle 
actuated part or means, and thus to minimize the 
load or burden on the vehicle prime mover or 
moving part itself. 

... Another object is to provide an effective, simple 
and compact system and apparatus for providing 
the interior of a vehicle, like a refrigerator car, 
with ozone, and in a manner capable of meeting 
dependably the varying requirements and condi 
tions of practical use. Another object is to pro 
vide an apparatus of the just stated character 
that may be readily applied to or incorporated 
in existing types of refrigerator or like food 
transporting vehicles, that may be embodied in 
compact form and thus avoid undue encroach 
ment upon available spaces in or on the vehicle, 
that will be substantially foolproof, and in oper 
ation simple and dependable. Another object is 
to provide apparatus of the above-mentioned 
character in which regulation or control of the 
production or supply of ozone to the vehicle 
chamber will be simple, dependable and thor 
oughly-practical. 
Another object is to provide an ozone-produc 

ing system and apparatus capable of utilizing 
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as a source of driving power therefor a movable 
part of the vehicle whose speed might vary sub 
stantially with the speed of movement of the ve 
hicle itself, such, for example, as a wheel or axle 
and to provide for simple, efficient and depend 
able regulation of the ozone-generating appa 
ratus to insure its appropriate functioning in 
spite of such changes in speed of drive. 
Another object is in general to provide an in 

proved, inexpensive and dependable ozonizing 
system and apparatus. 
Another object is to provide a compact, inex 

pensive and efficient system and apparatus for 
producing ozone and capable of dependable and 
efficient operation even though the frequency or 
value of the alternating potential employed might 
vary throughout a relatively wide range. An 
other object is to provide such a system and ap 
paratus with simple, inexpensive and efficiently 
operating means for regulating or controlling 
ozone production within or at the desired rate or 
quantity even though such factors as potential 
or frequency of the energizing current might be 
subject to substantial variations. 
Other objects will be in part obvious.or in part 

pointed out hereinafter. 
The invention accordingly consists in the fea 

tures of construction, combinations of elements, 
arrangements of parts, and in the several steps 
and relation and order of each of the same to 
One or more of the others, all as will be illus 
tratively described herein, and the scope of the 
application of which will be indicated in the foll 
lowing claims. 

In the accompanying drawings in which are 
shown several of the various possible embodi 
ments of the mechanical and electrical features 
of my invention, 

Figure 1 is a longitudinal, vertical, sectional 
view of a refrigerator or heater vehicle in the 
form of a railway car showing one form of sys 
tem and apparatus for supplying the interior 
with ozone, certain parts being shown in ele 
vation; 

Figure 2 is a transverse sectional view thereof, 
as seen along the line 2-2 of Figure 1; 

Figure 3 is a view like that of Figure 1 but in 
elevation, certain parts being broken away or 

50 
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Omitted, showing another possible form of certain 
mechanical features of my invention; 

Figure 4 is a central, longitudinal, sectional 
view, on an enlarged scale, of an ozonizer with 
certain of its related electrical equipment, all of 
which are shown in elevation in Figure 1; 

Figure 5 is a vertical sectional view of the 
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ozontzer, as seen along the line 5-5 of Figure 4; 

Figure 6 is an elevation as seen in the lower 
left-hand portion of Figure 2 but is on an enlarged 
scale, showing a preferred form of mounting of 
and drive for a generator from a rotating part of 5 
the vehicle, illustratively a car wheel; 

Figure is a horizontal sectional view as seen 
long the line - of Figure 6 showing certain 

features of construction of the generator; 
Figure 8 is a vertical sectional view as seen 10 

long the line 8-8 of Figure 6 showing certain 
features of the generator mounting and also of 
the generator itself: . 

Figure 9 is a perspective view of the rotor of 
the generator, and 

Figure 10 is a diagrammatic circuit represen 
tation of the electrical features of my system and 
apparatus. 

Similar reference characters refer to similar 
parts throughout the several views in the draw. 20 ings. 
As conductive to a clearer understanding of 

certain features of this invention, it may at this 
point be noted that for the transportation of 
perishable food products it is Customary to use 25 
Yehicles equipped with suitable means for pro 

cing in the vehicle space or chamber in which 
the food products are carried a suitably low 
temperature to protect the food against the exter. 
alor outdoor summer and like temperatures or 30 

to produce heat to protect the food against un 
usually low external temperatures such S are 
met with in winter or in northern latitudes; such 
means may comprise, for refrigeration purposes, 
any suitable means for abstracting heat, and for 35 
heating purposes may comprise any suitable heat 
ing means. Thus, for example, where the vehicle 
takes the form of a railway car, as at 20 in Fig 
res 1 and 2, it may be of usual construction, 

being provided with an interioror chamber 2 pro- 40 
Yided adjacent its ends with partitions and 23 
to provide ice bunkers 24, 25 for the reception of 
suttable charges of ice; the partitions 22, 23 are 
provided with upper and lower gratings 26, 27, 45 
espectively, to permit the movement of warm air 
from the food-containing chamber Or Space 2 
through the upper gratings 26 into the ice bunk 
ers to be cooled and thence to enter the space 2 
through the lower gratings 27. For heating pur- 50 
POSes, any suitable form of heat-producing means 
may be put in the chambers or spaces 24, 25. 
whence the circulation or movement of the air 
takes place in reverse directions. 
Known equipment or apparatus for transport- 55 

ing perishable food products does not, however, 
afford any or adequate protection of the food 
products against bacterial growths and mold de 
velopment with the result that the transportation 
of food products has been Seriously handicapped. O 
Protection of certain food products against seri 
ous loss of color and against intury to food sur 
face flavor requires relatively high humidity but 
with increase of humidity the growth of bacteria 
and molds also increases greatly. Depressing the 65 
temperature reduces bacterial growth more than 
mold development; for example, below 3 C, 
molds grow more rapidly than bacteria unless the 
bacteria have an advantage by high initial infec 
tion. Both absorb moisture in their growth. 
Air currents, such as in a ventilated refriger 

ator railway car, are helpful in retarding develop. 
nent of bacteria and of molds, especially in the 
case of certain vegetables. In the case of meat, 
however, they actually increase bacterial growth 76 

if the humidity is above 85% and increase the 
loss by shrinkage, and in the case of beef, they 
seriously affect the color, reducing the boo, 
Eo example, a velocity of 1 meter per second at. 

C. and 90%. relative humidity has been found 
to impair the color of beef to such an extent that 

otherwise possible storage time is reduced 
50%. w 

The value of ozone in the commercial cold storage of food products has been definitely es 
tablished and much data in connection with its 
use and action and effects for such prpOSe is 
known and available; but the transportation of 
perishable food products continues according 
to old methods or practices without the realiza 
tion of any of the advantages that the applica 
tion of ozone would achieve. For example, 
much costlier shipment of food products by the 
Speedier, express car service as compared 
freight is frequently resorted to while efforts 
have been made to speed up freight Service. 
However, ozone-producing apparatus available 
for stationary food storage is not necessarily 
adaptable to refrigerator vehicles or the like, 
While the impossibility or undesirability of pro 
viding constant manuai and skillful supervision 
of the equipment as is possible and requisite in 
stationary plants add to the difficulties eco 
tered in providing for ozonizing of vehicles lised 
for the transportation of food. Furthermore, 
the varying requirements of the different kinds 
of food products which any one vehicle might 
successively handle injects still further compli 
cations. m 

For example, if the concentration of Ozone is 
too high, say on the order 100 to 200 ng. per 
cubic meter or from 50 to 100 parts per million, 
at normal atmospheric pressure, products such 
as bacon, sausage, lard, butter, meats and bal 
nanas are injured. Unless, therefore, adequate 
Safeguards can be provided in a vehicle or like 
food transporting means to prevent such con. 
centrations from being accidentally, or ignorant 
ly produced, considerable damage might be 
cased. At proper concentrations, food prod 
acts are not damaged while the destruction of 
bacteria and molds may be dependably achieved 
so that the products may be delivered at desti 
lation, even though initially infected, substan 

tially free of bacteria and molds. 
The effectiveness of ozone in the destruction 

of bacteria and molds is largely dependent upon 
the equilibrium concentration. An equilibrium 
concentration of about 3 parts per million gives 
nearly the same germicidal effect, whether ap 
plied continuously or for two periods per day of 
two hours each, or for one three-hour period. 
For relatively "clean" eggs a minimum equilib 
rium concentration of ozone of 0.6 per million 
and for "dirty" eggs a concentration of 1.5 parts 
per million has been found satisfactory and de 
sirable while a continuous COICentration of 3.5 
parts per million, for eggs, over long periods of 
time has been found to be not injurious. In gen 
era, vegetables require an equilibrium concen 
tration of at least 1.5 parts per million, fruits 
about 2 parts per million, meats about 2 to 3 
parts per million. In stationary cold storage 
Plants, it is possible to vary or control the equi 
librium concentration according to the product 
being stored and in accordance with the general 
data above outlined, and that may be done 
nanually, and in any case it is a simple matter, 
in such stationary plants, to provide for appro 
priate or suitable manual Supervision of control 
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of ozone production and concentrations en 
ployed. In mobile equipment, however, such as 
in a freight car, that kind of control or super- - 
vision is impossible or impracticable or other 
wise not feasible. According to certain features 
of my invention, however, I make it possible to 
achieve in such mobile or transportation equip 
ment the many advantages of Ozone in the at 
mosphere containing the products to be trans 
ported and without having to depend upon such 
mana supervision or control as is practiced in 
stationary storage plants. 
Where, as in the illustrative railway car above 

described, a circulation or movement of the air 
takes place along paths as mentioned above, I 
prefer to position a suitable ozone-producing 
means, preferably in the form of a single unit, 

0. 

5 

so that the ozone generated by it may be picked 
up by the moving or circulating air current or 
currents, and a preferred and illustrative loca 
tion is along the middle portion of the longitu 
dinal axis of the chamber 2, preferably at or 
recessed in the ceiling 28. An illustrative and 
preferred form of ozone-generating device, gen 
erally indicated by the reference character 30, 
is shown so positioned in Figures 1 and 2, the 
device being of sufficient length along the above 
mentioned axis of the chamber 2 to overlap ad 
equately portions of both of the two above-men 
tioned air circulating paths, the device extend 
ing to each side of the central vertical plane or 
axis of the chamber 2 f. As ozone is produced 
by the device, the ozone is picked up by or in 
jected into the atmosphere of the chamber 2 
and the air current or currents moving therein; 
the ozone, having a density, relative to air, of 
1.66, easily falls by gravity into the moving air 
currents in which it diffuses and by which it is 
carried and distributed throughout the cham 
ber 2. 
The ozonizer 30 preferably comprises a housing 
which preferably also functions as an elec 

trode, being made of sheet metal of suitable chair 
acteristics, such as stainless steel or anodized 
aluminum, and it is to coact with companion elec 
trode means, preferably taking the form of wash 
er-like members 32, made of a suitable metal, ill 
lustratively nickel, and a suitable number of 
which are Supported by a suitable rod-like Con 
ductive member 33 insulatingly supported as later 
described, tube-like bushings 33 strung onto 
member 33 holding the members 32 in spaced 
relation. 1. 

. As is better shown in Figure 5, the electrode 
housing 3 preferably comprises an upper portion 
3 a which in cross-section is semi-circular with 
side portions 3 lb and 3f extending downwardly 
and preferably in parallelism, thus giving the 
electrode housing 3 the shape of substantially 
an inverted U, the lower ends of the arms of which 
are closed over by a grating 34 which may be 
made of suitable sheet metal suitably slotted or 
apertured as at 35. rheassembly of the parts 3 and 34 may be 
effected in any suitable way, preferably by a pe 
ripherally extending angle-shaped member 36 
whose horizontal flange projects laterally all 
around and may take against the periphery of a 
suitable opening cut into the ceiling 28 to ac 
commodate the housing portion 3 and other 
parts later described and by which horizontal 
flange the entire device or unit may be secured 
to the ceiling, as is better shown in Figures 1 and 
2. Thus, the grating member 34 is substantially 
flush with the ceiling 28 and forms no obstruc 

20 

tion in or to the chamber 2. It is through some 
of the apertures 35 in the grating 34 that the 
Ozone, produced as later described within the 
housing 3, gravitates into the chamber 2 and 
in the illustrative form into the convection cur 
rent or currents in the space. 2, air entering 
housing 3 through otherapertures 35. 
As appears from Figures 4 and 5, the axis of the 

supporting conductor 33, and hence the coinci 
dent axes of the electrode members 32, is coinci 
dent with the center of the semi-circular cross 
section of the portion 3 of the housing elec 
trode 3, the portion 3 being substantially half 
cylindrical with the just stated axes coincident 
with its own axis. Thus, the peripheries of the 
electrode members 32 and the cylindrical surface 
of the portion 3 are concentric. 
A suitable potential difference may be impressed 

across the housing-like electrode 3 and the disk 
like electrodes 32, the former being preferably 
maintained at ground potential, and the relative 
radii of curvature of the electrode parts so se 
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lected that the voltage gradient at the periph 
eres of the disk electrodes 32 is sufficiently high 
to ionize the air in the gap between the electrode 
parts 32 and 3 but without effecting complete 
break-down of the air gap or spark-over there 
through, a corona discharge emanating from the 
edges of the electrodes 32. Where the vehicle is 
to be subjected to substantial changes in baro 
metric pressure, such as where the railway car 
passes from low to high or mountain altitude, 
and vice versa, so that the dielectric strength of 
the air in the air gap varies with the resultant 
change in atmospheric pressure, the distance be 
tween the peripheries of the corona-emitting 
electrodes 32 and any part of the housing-like 
electrode 3, is of sufficient length so that even 
at the highest altitudes and hence lowest atmos 
pheric pressures reached by the vehicle with con 
sequent decrease in dielectric strength of the air, 
spark-over does not occur; this is the preferred 
proportioning of the parts because it is preferred 
to avoid the low rate or quantity of ozone produc 
tion that accompanies disruptive discharge or 
spark-over. Illustratively, an alternating E. M. F. 
may be employed of an average value of on the 
order of 5000 volts in which case the radius of 
curvature of the portion 3 may be 3%' and of 
the electrodes may be 4'. Electrodes. 32 are 
preferably relatively thin and sharp-edged. 

In the preferred arrangement, the housing 
like electrode 3 is, as above noted, grounded, 
and suitable means are provided to insulatingly 
support the high voltage electrode structure, 
33-32 in position; any suitable number of such 
supports may be provided, illustratively three, as 
shown in Figure 4 and generally indicated by the 
reference characters , 42 and 43, suitably dis 
tributed throughout the length of the coacting 
electrode structure. These insulating supports, 
one of which, as the support 4, may be made to 
function as a terminal insulator, are otherwise 
preferably generally of the same construction. 
Thus, each may comprise a member 44 of a suit 

able solid dielectric material, such as Bakelite or 
other suitable and preferably Ozone- and mois 
ture-resisting dielectric, having upper large-di 
ametered externally threaded portions screw 

70 

75 

threaded into housing-like supports 45, 46 and 
47, respectively, with the threaded joints suitably 
sealed hermetically as with an appropriate ce 
ment. Support 45 (Figure 4) is preferably 
formed integrally with a easing generally indi 
cated at 48 and constructed to contain certain 

  



4. 
other parts, as later described; the casing 48 may 
be a casting generally rectangular in cross-section. 
and is so shaped that its bottom falls in the same 
plane with the grating 34, its right-hand wall 50 
being cut away as at 5 to merge gradually into 
the U-shaped interior surface of the housing 
like electrode 3, the latter being secured to the 
wall 50 as by the U-shaped angle member 52 
(Figures 4 and 5) while an intermediate wall 
member 53 (Figure 4) acts, with the respective 
side walls of the casing 48 and with the left-hand 
portion of the grating 34 to enclose the terminal 
insulator 4 and the left-hand portion of the elec 
trode structure 33-32, walls 50, 53 and the Side 
walls of the casing 48 being suitably merged to 
provide the interiorly cylindrical support 45 which 
is threaded as above stated to receive the Bakelite 
member 4. y 
As is better shown in Figure 4, the upper in 

termediate portion of the electrode member 3 
is cut away, as at 3d, to provide an Opening of 
large enough radius to permit the downwardly 
tapered insulating support to project there 
through and into the interior of the housing elec 
trode 3, the support 46 having an upper cylin 
drical portion 46 interiorly threaded to receive 
the Bakelite member 44 and a lower saddle-like 
portion 46b (Figure 5) which fits snugly against 
the member 3 about the opening 3d where it is 
secured as by screws or riveting. 
At its right-hand end the member 3 is simi 

larly cut away, as at 3 fe, to permit the down 
wardly tapered portions of the member 44 to 
project into the part 3 ?, the support 47, which, 
like the support 46, may be a casting, having an 
upper cylindrical portion 47 interiorly threaded 
to receive the solid dielectric member 44, and a 
saddle-like portion 47b that closely envelopes the 
cut away part 3 fe about which it is secured as 
by screws or rivets; member 47 has a plane down 
wardly extended side or end portion 47 that 
closes over the right-hand U-shaped end of the 
member 3f, its lower end being flush with the 
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appropriately stepped to receive a fillister head 
screw 40 whose lower end is threaded into a nut 
6 like the nut 55; the latter is provided with 
a horizontally extending hole through which the 
electrode structure 33-33 slidably passes, a 
toroidal static shield 62, like member 59, being 
again preferably provided and clamped between 
the adjacent ends of parts 6 and 44. Preferably 
in a similar way the right-hand end of the elec 
trode structure 33-33a is connected to or sup 
ported from the insulating bushing 44 of the sup 
porting structure 43; thus, the member 44 again 
has an axially extending stepped hole to receive 
a filister head screw 63 threaded into a nut 64 
suitably apertured to receive the right-hand end 
of the structure 33-33, with portions of a static 
shield 65 like the member 59 clamped between 
adjacent ends of the nut 64 and the part 44. 
Preferably, the end of member 33 is threaded, as 
shown, to receive a nut 33b between which and 
nut 55 sleeves 33A and members 32 are clamped 
or held on member 33, a stud-like extension 330 
of the member 33 slidably engaging in a hole in 
nut 64. The slidable engagement of the struc 
ture with nuts 6 and 64 permits expansion and 
contraction to take place without straining 
other parts. 
The housing-like supports 46 and 47 are at 

their upper ends preferably provided with suit 
able cover plates 66 which may be secured in 
position preferably detachably, as by screws, and 
which may be sealed if desired, as by a suitable 
cement. With the upper ends of the filister head 
screws 60 and 63 extending but a short distance 

3 upwardly into the axial holes in the insulators 
44, the walls of the portions of these holes not 
occupied by the Screws coact with the upper 
generally circular surfaces of the insulators 44 
to provide an adequately long surface leakage 

40 path between the screws and the upper portions 

lower edges of the portions 3b and 3 so that 
the grating member 34 can rest against all three 
edges, the angle-securing member 36 coacting to 
hold the parts 3, 4T and 34 together at the 
right-hand end of the unit 30. 

It is to the lower ends of the downwardly ta 
pered supports 44 that the electrode structure 
32-33 is secured. Preferably, the left-hand end 
of the rod 33 is threaded, as shown in Figure 4, 
and thereby screw-threaded into a laterally posi 
tioned threaded hole in a head or nut 55 having 
a vertically exposed threaded hole into which is 
threaded the lower threaded end of a stepped 
conductive member 56, a suitably stepped hole be 
ing provided along the axis of the insulating 
member 44. Member 56 extends upWardly into 
the casing 48 where it is exposed and made avail 
able to have a suitable high voltage conductor 58 
connected to it. Interposed between the nut 55 

5 5 
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and the lower end of insulator 44 and clamped 
thereby when the conductor 56 is screwed up 
tightly is the web portion of a flux-controlling 
member preferably in the form of a toroidal 
member 59 adapted, when the high potential is 
impressed on the terminal conductor 56 and 
corona-emitting, electrode structure 32-33, to 
coact with the metal parts into which the insul 
lator 44 is screwed, to relieve the intervening sur 
faces of the insulator 44 against becoming over 
stressed. 
The central supporting structure 42 has its in 

sulator 44 provided with a suitable axial hole 
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of the castings 46 and 47, thus insuring adequate 
insulation between these parts. The conductor 56 
of the insulating supporting structure 4f, how 
ever, projects upwardly through the upper gen 
erally circular face of the insulator 44 but, as is 
later described, the interior of the casing 48 is 
preferably filled with a suitable dielectric, pref 
erably in liquid form, such as a chlorinated non 
burning dielectric, for example, so that that di 
electric also takes part in preventing leakage cur 
rents or break-down between the conductor 56 
and the upper interior parts of the casing 48. 
The downwardly exposed surfaces of the insula 
tors 44 are appropriately shaped, as already above 
indicated and as illustrated in Figure 4, to pro 
vide adequately long Surface leakage paths to 
prevent break-down or leakage currents there 
along even under the lowest atmospheric pres 
sures encountered, the toroidal static shields co 
acting to prevent undue concentration of flux 
along these surface paths. 
Where, as in the preferred form, a step-up 

transformer is provided to raise the voltage of 
the initial or generating source, such a trans 
former is preferably housed in the casing 48, as 
is better shown in Figure 4, where the trans 
former is indicated as a whole by the reference 
character 70 and with its high voltage terminal 
connected as by conductor T to the conductor 
58, both of which with the transformer are sub 
merged in the insulating medium in the casing, 
the latter being provided with a cover plate 72 
sealed as by a gasket 73 to the otherwise open 
top of the casing 48 and connected to the latter 
preferably detachably as by screws 74. The other 
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side of the high voltage circuit of the transformer 
TO and also one side of the low voltage winding 
or circuit are grounded to the casing 48 as by a 
suitable screw or binding post, as indicated at 
75 and as later described in greater detail: 
thereby, when the high voltage circuit of the 
transformer is energized, the coacting electrode 
structures 33-32 and 3 function, the housing 
like electrode 3 f being grounded to the casing 8. 
suitable provision being made, as later described, 
for the energization of the low voltage winding. 
or circuit of the transformer, one side of which, 
as just pointed out, is grounded to the casing 8. 
When the complete unit is mounted in the receSS 
in the ceiling 28, the casing 48 is adequately ac 
commodated, with other upwardly projecting 
parts, in the space above the plane of the under 
face of the ceiling 28. 

Suitable means are provided for Supplying en 
ergy in suitable form and such means preferably 
takes the form of a generator in the form of 
preferably an alternator driven preferably by a 
source of energy readily available on or in the 
moving vehicle, several illustrative forms of which 
are about to be described. A preferred form 
comprises an alternator actuated from a Suitable 
rotating or moving part of the Vehicle, Such as 
a wheel or axle, and in Figures 1 and 2 I have 
indicated by the reference character 80 a gener 
ator having suitable driving connection with an 
axle of the car as, for example, by Way of a fric 
tion roller 8 bearing against the face of one of 
the car wheels 82 of the axle 83 SO that the gen 
erator is driven as the vehicle moves. 
The generator and the above form of driving 

connection preferably take the form shown in de 
tail in Figures 6,7,8 and 9. The alternator may 
comprise a metallic body housing or casing 84 
in Which is a core 85 (Figure 8) having pole pieces 
86, 87 provided with suitably curved faces be 
tween which is to be rotated the field structule 
88 whose shaft 89 (Figure 7) is mounted in suit 
able bearings which are prererably provided in a 
bearing housing 90 preferably formed as an ex 
tension of an end housing cover 9 Suitably Se 
cured in closing position on the otherwise open 
end of the housing 84 as by screws 92. 

O 

member 8 with a suitable tire of suitable yield 
ing material. Thus, the roller 8 may comprise 
a hub 8 of metal or other suitable material, 
secured as above indicated to the shaft, and it 
has secured to its periphery, in any suitable man 
ner, as by cementing, interlocking therewith, , or 
molding thereon, a layer 8 of a suitable resil 
ient material preferably an appropriately resil 
ient rubber; to the Outer surface of the yielding 
rim part 8 I prefer to apply a suitably heavy 
layer 8 of a material that is preferably yield 
able and has good heat-resisting qualities with 
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a relatively high friction coefficient. Illustra 
tively, the material of rim part 8 may be of 
the kind that is used as a brake lining on auto 
mobiles. . Thus, when the roller or pulley 8 is 
Suitably pressed against the peripheral faces of 
the wheel 82, a dependable driving of the rotat 
ing part of the generator is effected. 
The shaft 89 with the rotating part 88 of the 

generator may first be assembled and then as 
sembled to the cover plate 9 and bearing hous 
ing 90, as above described, and then the pulley 
89 applied to the external end of the shaft; thus, 
manufacture and assenbly are greatly facilitated 
and the resultant assembled parts may as a unit 
be assembled to the housing 84 and to the core 
structure 85 and related parts carried by the 
housing 84; likewise, disassembly for purposes of 
replacement, in Spection, or repair, may easily be 
achieved, Suitable means may be provided for 

35 

40 

supplying the bearings in the bearing housing 90 
with an appropriate lubricant, such as suitable 
threaded apertures closed by the plugs OO (Fig 
lure 7), the construction, moreover, being such 
that a substantial and long-lasting quantity of 
lubricant may be dependably maintained in the 
bearings and bearing housing. . 
Where the generator is to be driven from a 

car wheel, as in the illustrative form, I preferably 
provide for a suitable mounting of the generator 
On or from the truck frame to Which the car 
wheel and its axle are related, and I preferably 
employ, for that purpose, a portion of the side 
frame of (Figures 1, 2 and 6) of the truck. 
Preferably, I employ a primary Support or brack 
et O2 that is preferably shaped to Overlie the 

The bearings for the shaft 89 are preferably 
of the anti-friction type and I preferably employ 
two such bearings 93, 94 Spaced axially along 
the shaft 89 by a suitable distance, bearing hous 
ing 90 being of suitable axial length for that pur 
pose (Figure 7). 
Shaft 89 is suitably stepped to receive the inner 

race of the bearing 93 and to form a shoulder 
against which that race may be clamped by a 
nut 95 threaded onto another portion of the 
shaft, while the outer race is seated in an annu 
lar recess adjacent the inner end of the bearing 
housing 90 and clamped or held in position by 
an inner apertured disk-like plate 96 secured to 
the closure plate 9 as by screws 97. 
Adjacent its outer end shaft 89 is also stepped 

to receive the inner race of the bearing 94 pref 
erably with a friction or press fit, while the outer 
race of the bearing 94 is friction- or press-fitted 
into the outer end portion of the bearing hous 
ing 90. 
The shaft 89 extends through a suitable hole 

in the outer end of bearing housing 90 and has 
suitably fixed thereto, as by a key 98 and a nut 
99, the above-mentioned driving pulley or roller 
8. Where the latter is to be driven by fric 

50 

55 

60. 

65 

O 

tional or rolling contact with a moving part, such 
as the rotating wheel 82, I prefer to provide the 75 

side frame of of the truck, having at its left 
hand end, as viewed in Figure 1, a U-shaped or 
Saddle-like portion that fits over the middle por 

...tion of the side frame 0, providing side flange 
portions 02a and 0.2b (Figure 6) that take 
against the sides of the side frame 0 and to 
which security of mounting may be achieved as 
by the cap screws 03. The bracket 02 is ex 
tended (toward the right in Figure 1) to a point 
adjacent the vertical center line of the wheel 82 
and at that end is provided With two upWardly 
extending lugs O4, 105 (Figure 8) alined length 
wise of the bracket 02 and provided with suit 
able bores to receive a shaft or rod 06, the bores 
being preferably suitably shaped, as shown in 
Figure 8, as by enlarging them centrally to re 
tain a suitable lubricant-retaining packing. 
With the above-described illustrative form of 

mounting bracket, I provide the generator hous 
ing 84 with suitable means to connect it to the 
rod OS in such a Way that the generator assen 
bly may pivot about the axis of rod 06 to permit 
movement of the driving pulley or roller 8 in a 
direction toward or a Way from the face of the 
wheel 82. Preferably, such connections comprise 
two downwardly directed spaced lugs O8 and 
O9 (Figure 8) preferably formed integrally with 

the under side of the housing 84, these lugs being 
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suitably apertured to take over the ends of the 
rod 06, the latter being held against movement 
axially relative to its supporting lugs 104, OS in 
any suitable way as by collar f0, f, and pref 
erably I interpose between the rod 06 and the 
bores in the lugs 08, 09 a suitable cushioning 
or vibration-damping means, such as rubber. 
In Figure 8 I have shown such means in the 

form of an annulus. 2 of rubber of suitable 
composition and of suitable dimension, prefer 
ably bonded to internal and external metal tubes 

O 

3 and f4, the former for bearing contact with 
the rod ( 06 and the latter for fitting into the 
bores of the lugs 08-09. The bores of the 
latter are preferably provided with lips fo8 and 
O9a (Figure 8) at their respective external ends 

to hold the cushioning means against movement 
toward the outer ends of the rod O6, while move 
ment of the cushioning means out of the lugs is 
preferably prevented by so proportioning the 20 
parts that the inner ends thereof abut against the 
collars O, , respectively, fixed to the rod 06. 
As is better shown in Figures 6 and 8, rod O6 

is preferably extended toward the right (also 
toward the right as viewed in Figure 1), thus to 
provide a preferred form of anchorage, as at 5 
in Figures 6 and 8, for one end of a tension spring 
f6 whose other end is made preferably selectively 
effective to press the driving pulley 8 into or 
out of driving engagement with the Wheel 82. 
A preferred anchorage of the other end of the 

spring 6 comprises a connection thereof to a 
lug, T on the under face of a lever 8 (Fig 
ures 6, 7 and 8) which is preferably movably Sup 
ported by the generator housing so that it may 
be given a manually selectable position. Thus, 
the housing 84 may be provided With two verti 
cally Spaced lugs 9, 20 apertured to form bear 
ings for a Stud 2 secured to or integrally 
formed with the lever 8 and permitting the 
lever to be swung throughout about 180 and, for 
example, from the full line position of Figures 
6 and 7 to the dotted line positions there shown. 

Preferably suitable means are provided to hold 
the lever 8 in these extreme positions. For 
example, I may provide in the upper face of the 
lug 9 (Figures 6 and 8) a diametrically extend 
ing V-shaped groove 22, the under face of the 
lever 8 adjacent its junction with the stud 2. 
being provided with suitably positioned project 
ing means like the ends of a pin 23 which seat 
in the groove 22 both when the lever 8 is in 
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According to certain features of my invention, 

where the drive is effected as from a car wheel, 
prefer to arrange to disrupt the driving connec 

tion for purposes later described and preferably 
employ the above-described mounting of the 

generator and of the spring and its lever to dis 
rupt the driving connection. Accordingly, if the 
lever 18 is now manually swung through about 
180 to the broken line position (Figures 6 and 
7), the lever arm through which the spring 6 
operates now falls to the left of the vertical plane 
through the pivot rod 06 and the generator 
housing 84 and its related parts are swung and 
held in the opposite direction about the axis of 
rod 06, as indicated by the broken lines in Figure 
6, the generator pulley 8 being thus lifted and 
held Out of rolling contact with the wheel 82. 

Preferably, I provide suitable stop means to 
limit the range of tilting movement of the gen 
erator housing about the pivot rod 06 and such 
a means may comprise an L-shaped bracket 2 
(Figures 6 and 7) secured to the supporting 
bracket O2 substantially underneath the hous 
ing 84, as by screws f28, the vertical arm of 
bracket 27 having a slot or hole 29 into which 
extends a stud f30 preferably provided with cush 
ioning means 3 substantially like the cushion 
ing means 2-3-4 above described, stud 
30 being Secured to a lug 32 on the under side 

of the housing 84. The parts are so proportioned 
that, with the pulley 8 in driving engagement 
with the wheel 82, sufficient play exists between 
the part 30-3 and the coacting parts of the 
bracket 2 to insure maintenance of the driving 
connection between pulley 8 and wheel 82, un 
der the action of spring 6, throughout such 
relative vertical displacements as take place be 
tween the wheel 82 and the side frame of of the 
truck, during operation of the vehicle and also 
throughout an adequate range of wear or change 
in diameter of the members 8 and 82; however, 
Such play is insufficient to permit the spring 6 
to Swing the generator casing sufficiently in 
clockwise direction to bring the bearing housing 
90 or the end of the shaft 89 into engagement 
with the Wheel 82 should the pulley 8 become 
broken or dislodged from the shaft 89. When 
the lever 8 is swung to its dotted line position 
So that Spring 6 holds the housing 84 tilted in 
Counter-clockwise direction, the cushioning 
means 3 engages the lower end of the slot 29 

the full line position of Figures 6 and 7 and when 
it is in the broken line position. In each case 
the tension of the spring 6 keeps the projec 
tions 23 seated in the groove 22 and thus the 
lever is locked or held against movement out of 
either of these positions excepting when the pull 
or tension of the Spring is overcome by manually 
Swinging the lever 8 out of its held or locked 
position about the axis of the stud 2, the pro 
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jections being cammed out of the V-shaped . 
groove. 

In the full line position of lever 8, the lever 
arm through which the spring 6 acts on the 
generator housing extends to the right of the axis 
of the pivot rod 06 (Figure 6) and the driving 
pulley 8 is pressed into driving engagement with 
the Wheel 82, thus effecting drive of the rotating 
part of the generator. In this form the rate of 
generator drive will vary substantially with the 
Speed of the vehicle where the driving member is 
related to the running gear of the vehicle, as to 
One of its Wheels. In freight train operations the 
Speed may vary from Zero to 60 miles an hour. 
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and acts to limit the action of the spring 6 in 
that direction. - 
The generator is preferably in the form of an 

alternator and a preferred form is as follows: 
The core structure 85 (Figure 8) is preferably of 
laminated iron of good magnetic qualities and is 
shaped to provide vertical legs. 85a and 86a about 
which are positioned or wound the windings 35 
and 36 preferably connected in series as by a 
jumper 3, one terminal of one winding being 
grounded as at 38 (see also Figure 10), the other 
terminal 39 being connected to the insulated 
conductor 40 of a flexible cable construction 
embodying preferably a flexible metallic sheath 
4f, the cable being brought into the generator 
housing 84 through a suitable aperture, as at 43 
in Figure 7, whereby its metal sheath 4 may 
be anchored as by the screw f42 and at the same 
time grounded to the generator casing to achieve 
a preferred form of wiring of the apparatus and 
System as later described. The junction between 
cable and casing may be sealed and made weath 
er-proof in any suitable way. Incidentally, I pre 
fer (Figures 7 and 8) to provide a suitable flexible 
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conductor or jumper 44 to ground the generator 
housing 84 to the supporting bracket 02 and 
hence to the truck frame. ible cable f40-4, the energy output of the gen 
erator may be conducted to the related apparatus 
in or on the car body. 
Where, as is preferred, the generator is in the 

form of an alternator, the rotating part driven 
by shaft'89 preferably is in the form of a field 
structure 88 as already above indicated. The 
latter preferably comprises a suitably shaped 
permanent magnet or field piece 50 made of a 
suitable steel and appropriately treated and mag 
netized for the long retention of its magnetiza 
tion. Field piece 50 is of an axial length (Fig 
ure 7) substantially equalling that of the pole 
pieces 86-8T of the core 85 and in transverse 
cross-section is shaped as shown in Figure 8 to 
provide pole pieces 52 and 53 each having a 
radius of curvature at its outer face closely ap 
proximating the radius of curvature of the sta 
tionary pole pieces 86, 87, leaving an appropri 
ate and preferably small air gap therebetween. 

Field piece 50 is suitably secured to or mounted 
on shaft 89. Preferably shaft 89 is made of a 
suitable non-magnetic metal and has integrally 
formed with it or suitably secured to it a carrier 
for the field piece 50. That carrier may com 
prise a disk-like portion 54 (Figures 7 and 9) 
of the same radius of curvature as the pole pieces 
52 and 53 and provided with two axial exten 

sions 55 and 56 (Figures 8, 7 and 9) externally 
having the same radius of curvature and in 
ternally shaped, as is better shown in Figure 8, 
to fit snugly into the two diametrically opposed 
axially extending spaces at the sides of the field 
piece 50 as the latter is seen in Figure 8, there 
by filling in these opposed gaps in the field piece 
50 and giving the field structure 88 externally 

a true cylindrical Surface, thus to cut down Wind 
age losses, and the like. 
The pole portions 52 and 53 are extended 

in an axial direction somewhat beyond the sub 
stantially segment-shaped end faces of the por 
tions 55 and f 56, as shown at 52a and 53a in 
Figure 9, where it is desired to achieve or carry 
into practice certain other features of my inven 
tion, as is preferred particularly where the range 
of speed change of the alternator is substantial, 
as in the present illustrative form. There re 
main thus exposed in an axial direction and to 
ward the observer viewing Figure 9, Segment 
shaped faces 52, 53a of the pole pieces 52 
and 53. To hold the field piece 50 assembled 
to the illustrative non-magnetic mounting 54 
55-56, I provide a plate-like member 57 

that bridges across the ends of the parts 55, 
56 (Figures 7 and 9) having two opposed edge 

faces that are of the same radius of curvature as the part 54 and two opposed straight edge 
faces that mate With the opposed inwardly fac 
ing edge faces of the segment-shaped axially pro 
jecting pole portions 52, 53, as appears clear 
ly from Figure 9. 
58 (Figures 7 and 8) passing through suitable 

holes in the parts 57, 55, 56 and 54 prefer 
ably secure the bridging plate member 57, also 
made of non-magnetic metal, in position, thus 
Securely and accurately mounting the magnetized 
field piece. 50 and completing a field structure 
88 which externally is smooth-faced and cylin 
drical, ideally adapted for high speed of rota 
tion relatively free from windage losses and from 
dynamic unbalance. 
As the field structure 88 is rotated, therefore, 

By means of the flex 
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the flux from the field piece 50 coacts with 
the parallel magnet circuit formed by the sta 
tionary core 85 (Figure 8), the flux, with field 
piece 50 in the position of Figure 8, passing 
from one pole piece, say pole 52, to the pole 
piece 86 and thence downwardly through the core 
legs 85 and 86 to the pole piece 87 and thence 
back to the field piece 50. In a position shifted 
180°, the flux again passes through this circuit 
but now in reversed direction. The resultant re 
versals and changes in intensity of the flux in 
the core structure 85, sets up in the windings 
35, 36 an alternating E. M. F. whose magnitude 
and frequency are substantially direct functions 
of the rotational speed of the field piece i 50, and 
where Substantial variations in rotational speed 
take place I prefer to achieve certain advantages 
later more fully described by causing the alterna 
tor itself to coact toward bringing about the 
desired control of the magnitude of energy de 
livered to the ozonizer structure 30 of Figures 
1, 2 and 5. Thus, the bridging plate 57 preferably serves 
also to provide, as by having it formed integral 
ly with it, a mounting for a stepped shaft 60 
(Figures 7 and 9) which is coaxial with the shaft 
89. Mounted for sliding movement on shaft 60 
is a sleeve 6 whose inner end is slidable on the 
larger-diametered portion of shaft 60 and whose 
Outer otherwise closed end is apertured to slide 
on the Outer smaller diametered portion of the 
shaft, a Spring 62 being interposed between the 
Outer end of the sleeve and a shoulder formed on 
the shaft and acting to urge the sleeve 6 in a 
direction toward the free end of the shaft 60. 
Sleeve 6 is preferably made of a suitable mag 
netic material, such as iron, and adjacent its in 
ner end has formed or mounted on it a disk-like part 63 preferably provided with a heavy rim 
or annular portion 64 whose outer diameter 
(See also Figure 9) matches that of the field 
structure 88 and whose radial dimension approxi 
mates the radial dimension of the end exposed 
faces of the pole piece portions 528, 53a. The 
inner end of the sleeve 61, however, is of slightly 
greater extent axially toward the field structure 
88 than is the rim portion f64, so that, if the 
structure 6-64 is moved toward the bridg 
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ing plate 5T, thus to diminish the air gap be 
tween the part 64 and the pole faces 528, 53a, 
contact of part f64 with the latter and resultant 
sticking together thereof is prevented, the sleeve 
6 thus acting as a limiting stop but with the 
above-mentioned air gap brought down to a 
practicable minimum. 

Suitable means are provided for Varying this 
air gap and hence for varying the shunting ac 
tion of the part 64 upon the field piece 50 in 
accordance with changes in speed of rotation of 
the field piece. This means may Comprise a col 
lar 10 fixed to the outer end of shaft 60 and 
provided with diametrically opposed slots Toa 
and TO in which are pivotally mounted, as by 
pins 7, 12 L-shaped lever-like members 73, 
1, respectively. The short arms of these 

shaped members are engaged by the end wall of 
the sleeve 6 under the action of Spring f62, 
the latter thus tending to swing and hold the 
members 73, 74 in a direction to move their 
long arms inwardly against the sleeve 6, and 
the Spring does So when the rotating parts are at 
rest or running at insufficient speed. 
As the Speed increases to a point where it is 

desirable to start cutting down on the Woltage or 
output of the alternator, the centrifugal force 
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acting upon the long arms of the members 
78-74 Swings them in a direction outwardly 
and away from the axis of the shaft and into or 
toward the broken line positions indicated in Fig 
ure 7. In so doing, however, the short arms of 
these members move the sleeve 6 and hence the 
annular shunting member 64 along the shaft f60 
against the action of spring 62, thus diminish 
ing the air gap between the shunting member 64 
and the axially extended pole pieces or faces 52, 
53 to an extent depending upon the magnitude 

of the speed of rotation. To a substantially cor 
responding extent, the flux emanating from the 
field piece 50 and otherwise passing along the 
paths of the magnetic circuit as earlier above de 
scribed is shunted away from those paths, across 
the just-mentioned air gap and through the 
shunting member 64. Thereby a substantial 
correction or limitation in rise of voltage may be 
brought about and among other advantages cer 
tain preferably coacting apparatus later de 
scribed, including also the alternator itself, may 
be made of smaller physical dimensions and of 
correspondingly more favorable electrical charac 
teristics. Shunting member 64 preferably ro 
tates with the shaft 60 and hence with the field 
piece f 50 and the opposed end pole faces 52, 
53, thus achieving the advantage of avoiding 

iron or other losses in the member 64. 
The cable 40-4 leads the generated energy 

to suitable controlling means which preferably 
coact with the just described shunting feature of 
the alternator and also with the transformer TO 
(Figure 4). Such controlling means preferably 
comprises a suitable reactance or combination of 
reactances which I preferably house in a suitable 
metal box f TT which, as shown in Figures 1 and 2, 
is preferably mounted on the under or external 
side of the car body, the metal sheath of the cable 
being suitably grounded to the casing 71. These 
reactances may be arranged in the form of a suit 
able so-called filter circuit, which is shown dia 
grammatically in Figure 10 in the illustrative 
form of a capacitor 78 bridged across the cir 
cuit With a reactor 9 and a capacitor 80 air 
ranged in parallel in the circuit leading to the 
capacitor 78. 
From this filter circuit the circuit is extended 

as by insulated conductor 8 and flexible metal 
lic sheath 82 grounded suitably to the casing TT 
into the interior of the car body (Figures 1 and 
2) and led to the transformer casing 48 (Figure 
4) where suitable provision is made as by the 
aperture 83 and set screw 84 to anchor and 
ground the sheath 82 and an internal binding 
post or connector 85 for connecting the con 
ductor: 8 , suitable provision being made since 
the transformer casing 48 is filled with oil, to seal 
off these anchorages or connections of conductor 
and sheath, as by the wall construction 86, as 
shown in Figure 4, through which the conductor 
of the binding post 85 is insulatingly passed in 
any suitable manner, as by a bushing 87. Thus, 
the circuit is extended to the transformer casing 
48 and to the binding post 85; to the former a 
conductor 88 grounds one side of the low voltage 
winding of the transformer 79, that winding 
preferably comprising two coils 89 and 90 con 
nected in series as by the jumper 9, while to 
the binding post 85 a conductor 92 extends the 
circuit to the other side or terminal of the low 
voltage windings 89-90. 
The transformer is preferably of the core type 

and has a suitable high voltage Winding prefer 
ably made up in the form of two coils 93 and 
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94 connected in series by jumper f 96, one ter 

minal of which, as of coil 93, is grounded at 75 to 
the casing 84 by conductor 95 and the high volt 
age terminal of which, being one terminal of coil 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

5 

94, is connected by conductors 7 and 58, as 
above described, to the corona-emitting elec 
trode structure. 
The transformer core has preferably two ver 

tical legs 0 and Tob with coils 89 and 93 
about one of them and coils f 90 and 94 about 
the other, these legs being joined at their upper 
and lower ends by horizontal core legs TOc and 
0, and this arrangement is preferred in that 

it facilitates providing the transformer core with 
a magnetic shunt in the form of inwardly di 
rected core extensions 10e and 70 with a suitable 
air gap therebetween, these shunting extensions 
extending between the high voltage and low volt age windings. 

In operation, when it is desired to produce 
Ozone in the atmosphere of the vehicle body, the 
lever 8 is swung into its full line position, as 
in Figures 6 and 7, thus completing the driving 
connection of the alternator to the driving or 
driven part on the vehicle; this is done upon 
completion of the loading of the car. As the 
car is under way, the alternator is driven and 
in the illustrative form its voltage and frequency 
vary Substantially as a function of the speed of its 
drive and, as above indicated, that speed may 
vary throughout substantial ranges, for example, 
a range from around five or six miles per hour to 

- sixty. Through the circuit connections above 
described, an alternating E. M. F. is impressed 
upon the corona-emitting electrodes 32, the com 
panion and common electrode being the housing 
like electrode 3, grounded as above described. 
Ozone produced is circulated or distributed 
throughout the vehicle interior and hence 
throughout the atmosphere containing the car 
loading in the illustrative manner above de 
scribed. 
The amount of Ozone produced is relatively 

Small, and is preferably of such an order as to 
achieve an equilibrium concentration of about 3 
parts per million, that being sufficient, in view 
of what is earlier set forth above, to take care of 
the maximum requirements, namely and usually 
for meat, while, if products other than meat are 
being carried such as would require a minimum 
equilibrium concentration of less than 3 parts per 
million, adequate ozonizing follows since it has 
been found that such other products are not in 
jured by a somewhat higher equilibrium concen 
tration than their respective minimum require 
ments. The Ozone absorption coefficients of such 
products range from 0.02 for eggs up to 0.1 for 
neats. 
Thus, the amount of ozone formation may be 

fixed per unit of car volume according to the ab 
Sorption coefficient of the car contents. For 
example, where a maximum equilibrium concen 
tration of 3 parts per million is desired, as for 
meat, such concentration amounts to 0.006 gram 
of ozone per cubic meter, at normal atmospheric 
pressure. The OZone absorption coefficient of 
meat being 0.1, then 0.0006 gram of ozone must 
be formed per minute per cubic meter of car 
volume. Taking a refrigerator car in railroad 
use today, calculating its volume, an illustrative 
capacity of an ozonizer like that of Figures 4 ald 
5, calculated according to the just stated con 
siderations and its own electrical characteris 
tics, is the production of 40 grams of OZOne per 
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kilowatt hour, corresponding to an energy re 
quirement of about 1 watt per cubic meter of 
car volume. Preferably, also, some external air 
is admitted to the interior of the car body, some 
thing on the order of about 0.003 gram of exter 
nal air per minute per cubic meter of car volume; 
this may be achieved through the usual leakage 
or through other suitable apertures such as, for 
example, the drains in the ice bunkers, so that 
the incoming air is cooled when the car is oper 
ating as a refrigerator and if heating means is 
in those compartments, such admitted external 
air becomes heated thereby. 

I therefore prefer to arrange the system so 
that the rate of energy supply, or the power fur 
nished, to the ozonizer remains substantially con 
stant even though the speed of drive of the alter 
nator varies, and the above-described system and 
apparatus illustrates a preferred form and man 
ner in which that may be done. 
As above indicated, the voltage and frequency 

of alternator output increase with speed. Since 
with this type of ozonizer, corona emission and 
ozone production take place primarily at Or 
throughout the peak regions of those half Waves 
of the alternating E. M. F. that are made effec 
tive on the electrodes 32, it will be seen that the 
rate at which such voltage peaks are impressed 

, upon the electrodes 32 increases and decreases 
with the frequency and that there are more volt 
age peaks and hence intervals of ozone production 
at higher frequencies than at lower frequencies. 
If, therefore, the voltage is permitted correspond 
ingly to increase or to be correspondingly greater 
at the high frequencies than at the lower frequen 
cies, the energy input to the Ozonizer becomes 
low at low frequencies and exceedingly high at 
high frequencies. Accordingly, I prefer to so con 
trol the voltage of the alternator that it dimin 
ishes as the frequency increases. I may bring 
into coaction a number of instrumentalities or 
means to bring about substantially constant en 
ergy supply to the OZOnizer. 
For example, the transformer 70 may be and 

preferably is constructed to take part in these 
controlling actions. It preferably has a substan 
tial or appropriately high leakage reactance 
which may be achieved in any suitable way in 
the design and construction of a transformer, ill 
lustratively and preferably as by the magnetic 
shunt formed by the parts 70e and T0. (Figure 4) 
with the appropriate air gap therebetween. With 
such an arrangement, therefore, the transformer 
itself, as the voltage and frequency increase, 
functions to counteract substantially correspond 
ing increases in the voltage of the output of the 
high voltage windings f93, 94. 

Preferably, coacting with this transformer ac 
tion is the system of reactances 78-79-80 of 
Figure 10. Thus, the reactance of the inductive 
reactor 79 varies directly with the frequency 
and in the circuit arrangement it is in series with 
the low voltage windings 89-90 of the trans 
former T. O. If the reactor 79 alone were to con 
stitute the load on the alternator, the Current 
Output of the alternator Would be substantially 
Constant at all frequencies and in series With the 
transformer low voltage windings it acts to tend 
to limit variations in load current, tending to 
maintain a fairly constant energy input to the 
ozonizer, and in these actions the leakage react 
ance of the transformer 70 may and preferably 
does take part; thus, with relatively wide changes 
in frequency and with changes in voltage, but in 
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a direction reversed from the changes in fre 
quency, these reactances aid in governing or con 
trolling the amount of ozone formed in the Ozon 
izer in spite of substantial variations in drive 
of the alternator, 
At low speeds and hence at low frequencies, 

this circuit arrangement of inductive reactances 
may have a tendency to over-compensate due to 
the equivalent capacitance of the Ozonizer elec 
trodes becoming nearly in resonance with the 
equivalent reactance (reactor 79 and the trans 
former O) that is in series with this electrode 
capacitance. I therefore prefer to include in the 
circuit a capacitance 78 which counteracts this 
tendency and prevents the achievement or ap 
proximation of the above-mentioned resonance 
condition; this capacitance 78 also has the ad 
vantage of decreasing the alternator Voltage that 
is required to pass the desired power on to the 
ozonizer. At low car and hence alternator speeds, 
the reactance of capacitor f30, which is shunted 
about the reactor T9, is relatively high as Com 
pared to the reactance of reactor 79, and its 
effect is small; but at higher car and hence al 
ternator speeds, these capacitances become more 
nearly equal and the equivalent reactance of 
these two begins to increase rapidly as resonance 
is approached. Capacitance 78, therefore, aids 
to decrease the amount of current passing at the 
higher alternator speeds. Damping resistors (not 
shown) may be added either in series with or 
across the reactor 79, the capacitors T8 and 
80, or the low voltage winding 89-90 of the 

transformer. 
Thus, the power supply to the ozonizer may 

be held reliably within appropriate limits even 
though the alternator speed and frequency vary 
throughout wide ranges and in the numerical 
illustration above set forth, these electrical fac 
tors or parts may be so proportioned that energy 
is delivered to the Ozonizer at the rate of about 1 
watt per cubic meter of car volume. The volt 
ampere capacity of the alternator, due to the sub 
stantial range of speeds, is preferably several 
times as great as the required output in watts. 

However, the alternator may be made of small 
er volt-ampere capacity than has just been set 
forth, in various ways. For example, the alter 
nator may be driven from or by any other suit 
able source of energy, the variations in speed of 
which are less than in the earlier above described 
embodiment, or the speed of which is substan 
tially constant. For example, and referring now 
to Figure 3, the alternator may take the form of 
that indicated at 200 where its shaft, instead of 
being provided with a pulley, may be directly 
connected to an air turbine 20 of any suitable 
substantially constant speed construction sup 
plied with air under pressure from, for example, 
the compressed air line of the train. Preferably, 
I provide an auxiliary tank 203 which has con 
nection with the inlet of the air turbine 20?, tank 
203 being connected to train line 207 through, 
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for example, a Suitable dust separator 204, pref 
erably of the centrifugal type, a check valve.205 
and a hand-operated valve 206 by which the al 
ternator is started and stopped as at the begin 
ning and end of the car run. 
The alternator 200 of Figure 3 is preferably of 

the Same general form as that above described in 
Connection with Figures 6, 7 and 8, though its 
casing is preferably rigidly mounted in any suit 
able Way, together with the turbine 20 and 
tank 203, from a suitable auxiliary frame 208 
appropriately provided underneath the car body. 
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It need not have the centrifugally acting shunt 
ing member 64 and related parts of Figures 7 
and 9 unless, of course, the pressure variations 
are so substantial as to make the use of that de 
vice, later described, advantageous. Otherwise, 
the circuit of the alternator 200 of Figure 3 is 
preferably the same as that of Figure 10 above 
described, though the various reactances may be 
and préferably are of somewhat different electri 
cal values and may even be embodied in smaller 
physical form, since the variations they cope with 
are of lesser magnitude. 
As above indicated, a number of mechanical 

and electrical advantages may be realized if the 
alternator, particularly where its speed varies 
substantially, as in the form of Figures 1 and 2, 
is provided with the shunting member 64 of 
Figures 7 and 9 and above described in detail. 
That shunting member 64, acting upon the field 
piece fSO, is made more and more effective as the 
increasing speed causes the centrifugally acting 
levers 73, T4 to move the shunting member 64 
in a direction to dininish the air gap and thus to 
shunt more and more flux from the field piece 
f50 and away from the magnetic circuit formed 
by the core structure 85. Thereby, though the 
frequency may vary directly with speed changes, 
any desired effect upon the voltage of the output 
of the alternator may be effected by the shunting 
member 64. For example, its shunting action 
may be so determined that its action in diminish 
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hicle is concerned, the exposed parts or such parts 
as might be contacted by operatives in the normal 
handling of the car are all grounded, while in the 
form of Figures 1 and 2, where the alternator is 
driven only when the car is in movement, the 
entire system is dead when the car is standing 
still for loading or unloading. Also, manual con 
trol is reduced to a minimum and in the preferred 
forms is such that electrical apparatus, such as 
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ing the flux in the magnetic field circuit 85 (Fig 
ure 8) is so related to the change in speed of the 
alternator that the voltage of the alternator out 
put is substantially constant. Or its action may 
be such that the voltage of the alternator output 
diminishes with increase in alternator speed or so 
that the alternator Woltage changes at a lesser 
rate than the change in speed and hence fre 
quency. 

Preferably, the action of these parts is such 
that at low speeds, the frequency being low, the 
voltage is comparatively high and at high speeds, 
the frequency being high, the voltage is com 
paratively low. 
And in any case, the shunting member may be 

so proportioned as to size and the rate of change 
of shunting action or of air gap so determined, as 
by appropriately proportioning the speed respon 
sive action of the levers 73, 4, that the elec 
trical constants and physical dimensions of the 
reactances employed in the circuit may be made 
materially smaller than would otherwise be the 
case, it being noted that even the alternator 
itself may be thus made of a lesser volt-ampere 
capacity. The potential difference or voltage 
made effective upon the ozonizer electrodes may 
be on the order of 5000 volts. Where the alter 
nator is of substantially constant speed, a volt 
age on that order is preferred. Where the alter 
nator is subjected to substantial changes in Speed, 
as when it is driven from a car wheel or axle, the 
voltage may vary from around 3000 to 8000 and 
this is set forth as an illustrative range of change 
of voltage achieved by the controlling or regulat 
ing system even though the speed change of the 
alternator varies from that around seven miles 
per hour to that of sixty miles per hour or over. 
Though relatively high potentials are prefer 

ably employed, the system and apparatus will be 
seen to be safe and foolproof. High voltage parts 
are rendered substantially inaccessible in so far 
as engagement or contact therewith in the Ordi 
nary handling, loading or unloading of the ve 
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switches, for example, need not be handled, thus 
further contributing toward the feature of safety 
and simplicity. Thus, in the form of Figures 1, 
2 and 6-8, a simple movement of the lever 8 
conditions the apparatus and system for Opera 
tion or for inactivity, as may be desired, while in 
the system of Figure 3, manual control of an air 
valve serves to start or stop the system. 
Stoppages in transit are safely accompanied, 

in the illustrative forms, by stoppage of the 
ozonizing system and apparatus, inasmuch as it 
has been found that, as earlier above set forth, a 
suitable equilibrium concentration, such as about 
3 parts per million, suffices if applied continuously 
or if applied at appropriate intervals. Accord 
ingly, in the normal operation of freight trains, 
stop-overs or stoppages, whether in the normal 
routine or operation of the schedule of the train 
service or even if caused by emergency, may take 
place without endangering the lading even if 
during such stoppages the ozonizing apparatus 
ceases to function. 

In the preferred operation of the system, it will 
be seen that the power input to the ozonizer, like 
that of Figure 4, is maintained substantially con 
stant at such a value, or departures from such 
value held within suitable limits, that ozone pro 
duction takes place at the desired rate to give the 
desired equilibrium concentration; illustratively, 
the latter is preferably 3 parts per million, thus 
to meet the maximum requirements, as for meat, 
while other goods requiring a lesser OZone Concen 
tration can be safely handled without harm or 
detriment. In this preferred manner of opera 
tion of the system and apparatus I am enabled to 
do away with the need for manual adjustment 
and thus I am enabled greatly to simplify the 
manual control or manipulation of the System or 
of any of its parts, an advantage highly desirable, 
particularly where the vehicle takes the form of 
a railway car. Where the frequency of the alter 
nator undergoes variations or changes sufficient 
to affect the magnitude of the power input to the 
ozonizer I preferably achieve such control or 
variation of other factors as will adequately work 
toward the achievement of Substantially constant 
power input. The power input may safely vary 
within limits such as will not detrimentally affect 
the desired average rate of ozone production 
appropriate to the requirements of the products 
in the treatment space and the conditions of 
operation of the vehicle. Preferably, as above. 
indicated, the voltage is diminished as the fre 
quency increases, and vice versa, but a true in 
verse ratio of change of these functions is not 
essential and any desired relative rates of change 
may be adopted. 
By way simply of illustration and not limita 

tion, the generated voltage of the alternator is 
preferably relatively low and may, for example, 
average around 200 volts while its frequency 
change, where the alternator is driven from a 
member, such as a car wheel or axle, whose speed 
of rotation varies with the speed of the vehicle, 
may vary correspondingly, being, say 8 cycles per 
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second at say 7 miles per hour, varying there 
after directly with the change in speed. Where 

- the alternator is driven at substantially constant 
speed or at a speed with small variations, a pre 
ferred frequency, with a relatively simple 2-pole 
alternator, is 60 cycles per second. I prefer to 
employ a relatively low voltage alternator to 
achieve a number of advantages, such as, for 
example, the advantage of avoiding, as is pos 
sible with the arrangement of Figures 1-5, having 
to extend as by insulated conductor suitable for 
handling relatively high voltages, a high voltage 
circuit through such parts of the vehicle as are 
located for more easy contact therewith by per 
sons handling or working in the vehicle. And 
with the casing structure of Figures 4 and 5, 
where I employ a low voltage alternator, I am 
enabled to position the step-up transformer and 
hence its high voltage parts in the same out-of 
the-way or relatively inaccessible position as I 
prefer to locate the ozonizer as above described. 
I therefore do not limit my invention unless oth 
erwise expressed in the claims, to a source of al 
ternating current necessarily lower in voltage 
than the voltage of Operation of the Ozonizer. It 
is also to be understood that any numerical val 
ues set forth above are not to be construed as 
limitations since it is possible, if desired, to se 
lect other values and other relative proportions, 
and the like, and that they are set forth simply 
by way of illustration. 
Thus, it will be seen that there has been pro 

vided in this invention a system and apparatus 
in which the various objects heretofore set forth 
together with many thoroughly practical advan 
tages are successfully achieved. . 
As many possible embodiments may be made 

of the mechanical features of the above inven 
tion and as the art herein described might be 
varied in various parts, all without departing from 
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the scope of the invention, it is to be understood 
that all matter hereinbefore set forth, or shown 
in the accompanying drawings is to be inter 
preted as illustrative and not in a limiting sense. 
I claim: 
1. A vehicle ozonizing system comprising a ve 

hicle body having therein a space for the recep 
tion of perishable products and having means for 
effecting movement of air along a path in said 
space to bring it into contact with said prod 
ucts, an ozonizer having electrodes for produc 
ing ozone by electric discharge between said 
electrodes, means for discharging ozone produced 
by said ozonizer into said path whereby ozone is 
carried by said moving air, means forming a 
source of energy moving with the vehicle and 
having the characteristic of fluctuating in a 
function of its energy output, an alternator 
driven by said last-mentioned means and sub 
jected to fluctuations in a characteristic of its 
output in response to fluctuations in the function 
of the output of said means forming a source of 
energy, and reactance means interposed between 
the alternator and the electrodes of said ozonizer 
for effecting ozone-producing electric discharge 
between said electrodes, said means having the 
characteristic of maintaining Substantially con 
stant the product of the functions of voltage and 
frequency of the output of the alternator as at 
least one of said last-mentioned functions varies 
in response to the aforesaid fluctuations. 

2. An OZonizing System as claimed in claim 1 
in which said means forming a source of energy 
is a Substantially constant speed means whereby 
the frequency function of the output of said al 
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ternator is substantially constant, and said re 
actance means comprises transformer means to 
convert the voltage of the output of said alter 
nator to a voltage to effect ozone-producing dis 
charge between said electrodes. 

3. An Ozonizing system as claimed in claim 1 
in which said means forming a source of energy 
is a variable speed means whereby the function 
Of its energy output that fluctuates is the func 
tion of speed and whereby the function of the 
output of said alternator that fluctuates is the 
frequency, and said reactance comprises a trans 
former means to Convert the voltage of the out 
put of Sald alternator to a voltage suitable to ef 
fect OZOne-producing discharge between said elec 
trodes. 

. 4. In a vehicle ozonizing system that has a ve 
hicle body with a space for the reception therein 
of perishable products and having in said space 
a high voltage ozonizer comprising high voltage 
electrode means for producing ozone, the combi 
nation of casing-like means for accommodating 
said high voltage Ozonizer and for mounting the 
latter within the vehicle and in a position to be 
relatively out of the way, whereby possibility of 
human contact with said high voltage ozonizer is 
lessened, a relatively low voltage alternator car 
ried by the vehicle and positioned to be relatively 
easily accessible and having means for driving it, 
and low voltage conductor means leading from said 
alternator to said casing-like means of the ozoniz 
er, whereby only low voltage parts or apparatus are 
positioned where they might be contacted or en 
gaged, said casing-like means having associated 
therewith step-up transformer means connected 
to said low voltage conductor means with its high 
voltage output electrically connected to said elec 
trode means. 

5. An Ozonizing system as claimed in claim 4 
in which said Conductor means comprises two 

... conductor members insulated from each other, 
One of then being grounded to said alternator 
and to said Casing-like means. 

6. An Ozonizing system comprising a space 
whose atmosphere is to be supplied with ozone, 
electric discharge means for converting oxygen 
into OZone for said space, and means for ener 
gizing said discharge means and for controlling 
the rate of ozone production, said means com 
prising an alternator driven at variable speed 
whereby its alternating current energy is corre 
spondingly variable in frequency, a transformer 
of high leakage reactance interposed between said 
alternator and said discharge means for effect 
ing change in the voltage of the energy supplied 
to Said discharge means in a direction to de 
crease the voltage as the frequency increases, and 
vice versa, a variable magnetic shunt operative 
upon said alternator to affect the voltage of the 
Output of said alternator, and means operating 
said variable magnetic shunt substantially in re 
Sponse to changes in speed of drive of said al 
ternator to decrease the voltage of the output of 
the alternator as the frequency increases, and 
vice versa. 

7. An ozonizing system comprising a space 
whose atmosphere is to be supplied with ozone, 
electric discharge means for converting oxygen 
into ozone for said space, and means for ener 
gizing said discharge means and for controlling 
the rate of OZone production, said means com 
prising an alternator driven at variable speed 
whereby its alternating current energy is corre 
spondingly variable in frequency, inductive re 
'actance means and capacity reactance means co 

  



12 
acting in response to variations in frequency to 
effect changes in voltage of the energy applied 
to said discharge means in directions to main 
tain the energy supplied to said discharge means 
and hence the rate of ozone production thereby 
substantially or approximately constant, a vari 
able magnetic shunt operative upon said alter 
nator to affect the voltage of the output of said 
alternator, and means operating said variable 
magnetic shunt substantially in response to 
changes in speed of drive of said alternator to 
decrease the voltage of the output of the alter 
nator as the frequency increases, and vice Versa. 

8. A vehicle ozonizing system comprising an 
enclosure having therein discharge means which 
when operative converts oxygen from the atmos 
phere into ozone, means for supplying electrical 
energy to said discharge means comprising an 
alternator and means for driving said al 
ternator at a speed varying substantially with 
the speed of movement of the vehicle, where 
by the frequency and voltage of the output of the 
alternator vary, and means for limiting fluctu 
ations in the supply from said alternator of elec 
trical energy to said discharge means, thereby to 
cause the latter to produce ozone at substantially 
the desired rate. 

9. A vehicle Ozonizing system comprising an 
enclosure having therein discharge means which 
when operative converts Oxygen from the atmos 
phere into ozone, means forming a source of 
alternating current energy of fluctuating fre 
quency for energizing said discharge means, and 
means responsive to variation in a function of 
the output of said source for controlling the sup 
ply of energy to said discharge means substan 
tially inversely as the frequency changes, where 
by the rate of ozone production is substantially 
constant. 

10. A vehicle ozonizing system comprising an 
enclosure having therein discharge means which 
when operative converts oxygen from the at 
mosphere into ozone, an alternator for supplying 
energy to said discharge means, driving means 
responsive to movement of said vehicle for driv 
ing said alternator and subject to variations in 
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maintain the energy supplied to said discharge 
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speed, whereby the frequency of said alterna- . 
tor fluctuates, and means comprising a trans- . 
former of high leakage reactance, interposed be 
tween said alternator and said discharge means, 
for effecting change in the voltage of the energy 
supplied to said discharge means in a direction 
to decrease the voltage as the frequency in 
creases, and Vice versa. 

11. A vehicle Ozonizing system comprising an 
enclosure having therein discharge means which 
when operative converts oxygen from the atmos 
phere into ozone, energizing means for said dis 
charge means comprising a source of alternat 
ing current energy whose frequency and voltage 
fluctuate, and control means comprising induc 
tive reactance means and capacity reactance 
means coacting in response to frequency fluctua 
tions to effect changes in voltage of the energy 
applied to said discharge means in directions to 
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means and hence the rate of ozone production 
thereby substantially or approximately constant. 

12. A vehicle ozonizing system comprising an 
enclosure having OZOne-producing electric dis 
charge means, an alternator of fluctuating fre 
quency and voltage for supplying electrical en 
ergy to said discharge means, and means com 
prising a transformer of high leakage reactance 
interposed between said alternator and said dis 
charge means, and means comprising inductive 
reactance means and capacity reactance means 
for affecting the voltage in response to fluctua 
tions in frequency. . • 

13. An ozonizing system comprising a space 
whose atmosphere is to be supplied with ozone, 
electric discharge means for converting oxygen 
into OZone for said space, and means for ener 
gizing said discharge means and for controlling 
the rate of OZone production comprising an al 
ternator furnishing alternating current energy 
of varying frequency and voltage and means for 
controlling the rate of energy supply to said dis 
charge means, said controlling means comprising 
a variable magnetic shunt operative upon said 
alternator, and frequency-responsive reactance 
means for affecting the value of voltage in a di 
rection opposed to the direction of frequency war 
iation. 

14. An ozonizing system comprising a space 
whose atmosphere is to be supplied with ozone, 
electric discharge means for converting oxygen 
into ozone, for said space, and means for ener 
gizing said discharge means and for controlling 
the rate of OZone production, said means con 
prising an alternator furnishing alternating cur 
rent energy of varying frequency and voltage, a 
transformer of high leakage reactance interposed 
between said alternator and said discharge 
Imeans, means Operating upon said alternator and . 
capable of changing the voltage of its output, 
and means Operating said last-mentioned means 
to decrease the voltage of the output of said al 
ternator as its frequency increases, and vice 
WeS8. 

15. A System as claimed in claim 11, compris 
ing also means operating upon said source of al 
ternating current energy and capable of chang 
ing the voltage of its output. and means operat 
ing said last-mentioned means to decrease the 
voltage of the output of said source as its fre 
quency increases, and vice versa. 

16. An ozonizing system as claimed in claim 1 
in which said first-mentioned means moves said 
air along a path past the ceiling of said vehicle 
body and in which said ozonizer comprises a cas 
ing-like structure, the ceiling of said body hav 
ing a recess therein and said casing-like struc 
ture being received in said recess with its under 
side substantially flush with said ceiling and said : 
means for discharging OZone into said path com 
prising means in said underside of said casing 
like structure forming a passageway connecting 
the casing-like structure to said space. 

FRANKLN. S. SMITH. 

  


