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This invention relates to the cleaning and 
sterilizing of dishes and like articles. 
One of the principal objects of the invention 

is the provision of a method of and apparatus 
for rendering dishes, tableware and like articles 
sterile by exposing them in an effective manner 
to sterilizing light rays or radiations. 
Another object of the invention is the pro 

vision of a sterilizer through which articles are 
adapted to be passed, and in which a sterilizing 
radiation is provided that is limited to the con 
fines of the sterilizer housing; and in which con 
trols are incorporated to safeguard the user of 
the sterilizer and insure sterilizing action during 
passage of articles therethrough. 

Still another object of the invention is to pro 
vide a sterilizer of this character in which pas 
sage of articles through the apparatus is auto 
matically interrupted upon failure of the steriliz 
ing rays, and in which operation of the steriliz 
ing rays is automatically terminated upon the 
occurrence of abnormal operating conditions. 
Another object of the invention is to provide 

sterilizing apparatus of this character in which 
apparatus for conveying the dishes or articles 
through the sterilizer is constructed to secure 
complete and effective exposure of the articles to 
the sterilizing rays, and is adapted to receive 
dishes or articles of different sizes and shapes. 
Another object of the invention is the provision 

of a combined dish washing and sterilizing ma 
chine adapted to wash dishes or like articles, and 
then subject the washed dishes to a sterilizing 
radiation of such character that bacterial growth 

5 is destroyed and the drying of the articles is ac 
celerated. 
Other objects and advantages of the invention 

will be apparent from the following description, 
the accompanying drawings, and the appended 
claims. 

In the drawings, which illustrate preferred 
embodiments of the invention:- 

Fig. 1 is a side elevational view of a sterilizer 
constructed in accordance with this invention, 
certain of the parts being broken away for clear 
ness of illustration; : 

Fig. 2 is a sectional view taken on the line 2-2 
of Fig. 1; 

Fig. 3 is a detail in plan of a portion of the con 
veyor; 

Fig. 4 is a sectional view taken on the line 
4-4 of Fig. 1; 

Fig. 5 is a sectional view taken on the line 
3-5 of Fig. 4; 

Fig. 6 is a sectional view taken on the line -8 
of Fig. 2; 

Flg. 7 is a diagrammatic showing of the elec 
trical circuits of the apparatus; and 

Fig. 8 is a sectional view of a sterilizer show 
ing a somewhat different arrangement of parts. 
The drawings, in which like characters of ref 

erence designate like parts throughout the sev 
eral views thereof, illustrate a sterilizer which 
is adapted for sterilizing dishes and tableWare. 
The sterilizer is particularly useful for restau 
rants, soda fountains, and like places, and in hos 
pitals caring for contagious patients, and serves 
as a simple and effective means of rendering the 
articles passed through it sterile so that they 
may be safely used again without risk of spread 
ing disease germs with which the articles may 
have become contaminated during a previous 
use. As shown, the sterilizer is associated with a 
dishwashing mechanism so that the dishes after 
passing from the Washing machine are moved as 
a continuous operation through the sterilizer 
where...they are subjected to a sterilizing radia 
tion and may also be subjected to a drying action. 
Although the sterilizer of FigS. 1 and 2 is shown 
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transporting tumblers it is to be understood that 
the device is adapted to handle all kinds of table 
ware including plates or dishes in a variety of 
sizes, and articles of such nature that they can 
not be economically discarded after being used 
but once. 
The washing machine of Fig. 1 may be of any 

suitable type and is shown conventionally as com 
prising a housing 0 in which a conveyor 2 is 
mounted for the movement of articles through 
the machine and within the range of suitable 
washing jets as indicated by the sprays 3 and 4. 
In the illustrated arrangement, the conveyor 2 
is an endless chain structure which passes from 
the washing machine housing O directly into a 
housing 6 within which the articles on the con 
veyor are exposed to sterilizing radiation. 
The housing 6 of the sterilizer is arranged so 

that the articles to be sterilized may pass readily 
through it upon the conveyor, and while in the 
machine will be totally exposed to an action which 
renders them sterile. As shown, the conveyor 
2 is supported for transit through the sterilizer 
housing upon parallel tracks 8 which are sup 
ported from the side walls 20 and 2 of the 
sterilizer upon suitable brackets 22. The steriliz 
ing radiation may be generated from any suitable 
source and is shown as being provided by electric 
arcs 24 which generate radiations of ultra-violet 
light. The arcs may be supported in any suitable 
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2 
manner and are shown positioned adjacent an 
opening 26 in the side 2 of the sterilizer. The 
opening 26 and arcs 26 are. covered by a door 
structure 25 which is preferably provided of such 
shape and material that it will serve as a re 
flector, and is shown as being attached to the 
sterilizer side 2 by means of a hinge 2 and 
latch 28 whereby it may be readily SWung Open 
to provide access to the arcs. The relative posi 
tioning of the opening 26, the door 26, and the 
arcs 24 is such that sterilizing radiation from the 
arcs may pass directly into the housing and onto 
articles conveyed therethrough such, for exam 
ple, as the tumbler 3 shown. The shape and 
character of the arc door 25 is such that radiation 
in the direction away from the conveyor is re 
flected toward the housing interior. A second 
reflector 3 is provided within the sterilizer and 
is positioned so that radiation from the arcs and 
from the reflector of the door 25 which strikes 
this reflector. 3 is re-directed toward the conveyor 
to provide sterilizing action on portions of the 
articles which are not reached by direct radiation. 
The sterilizer is constructed so that when 

ultra-violet light or some other radiation which 
may be harmful to the attendant is used the 
radiation is restricted to the confines of the 
housing. This may be accomplished by the use 
of a material for the housing walls which is im 
pervious to the passage of the sterilizing rays, Or, 
by applying a surface coating of such material 
to the walls of the housing. Lead, for example, 
is a material which is known to possess the prop 
erty of serving as a barrier to the sterilizing rays 
and this may be readily applied as a surface coat 
ing. As shown, the open ends 33, through which 
the conveyor 2 enters and leaves the sterilizer, 
are effectively closed to the passage of steriliz 
ing radiation by the provision of Spaced curtains 
36 at both ends of the machine. These curtains, 
like the housing walls, are preferably formed of 
metal which is impervious to the passage of 
the sterilizing rays, and are fabricated to provide 
a flexible screen. The curtains are shown as 
being suspended from cross rods 35 which are 
supported from the side walls 20 and 2 of the 
sterilizer housing. The curtains, being of fled 
ble material, are displaced as the articles pass 
beneath them, when moving into and out of the 
machine and, by being spaced as shown, one or 
another of the curtains is always in such position 
as to provide an effective barrier to the passage 
of rays through the openings 33. An inspection 
window may be provided in the sterilizer such as 
that shown at 37; this being constructed of a 
suitable glass having the property of filtering out 
the harmful rays. 
The conveyor 2, as mentioned, is in the form 

of an endless chain, and is provided with suitable 
driving means such as the motor 40 which drives 
a gear reduction 4 connected by a chain 42 to. 
rotate a shaft 43 that carries a drive wheel 44 
of the conveyor. The shaft 43 is supported from 
the sterilizer upon suitable brackets 46 and the 
drive wheel 44 is shown of sufficient diameter to 
provide a suitable spacing between the feeding 
and the return runs of the chain f2. The con 
veyor 2 comprises link assemblies which are 
connected by and are supported upon spaced 
wheel structures; each wheel structure compris 
ing an axle shaft 48 that carries a pair of flanged 
wheels 49 so spaced on the axle as to engage the 

As shown, the axle shafts 48 are of 
such length that end portions 50 extend beyond 

w gs the wheels 49 for attachment of the link assem 

2,095,503 
blies. Each link assembly comprises a pair of 
side plates 52 and 53 of like shape and a con 
necting member 55 which extends parallel to the 
axles 48. The link assemblies are all duplicates 
of one another and are readily attachable to ad 
jacent axles in alternately reverse position. Each 
link side plate 52 has a pair of spaced holes 56 for 
reception of adjacent axle ends, and a rigidly at 
tached extending member 55 of such length that 
it will engage the opposite side plate 63 which also 
has spaced holes for reception of the opposite ends 

O 

of the axles held by the member 52. The rigidly 
attached member 55 is non-circular in Section and, 
is of such shape that when the side members 52 
and 53 are joined by it they may not turn with 
respect to one another, consequently the axles 
48, which are rotatably received in the side plates, 
will be maintained parallel. 
are held together and to the axles by the use of 
cotters 66. As shown, the links are assembled 
to the axles so that the link plates 53 lie adjacent 
the wheels and are positioned alternately at Op 
posite ends of adjacent axles. The side plates 
52 with the attached rods 55 are then placed 
upon the axle ends between the links 53 and 
so that the attached rod 55 extends across and 
engages the opposite plate 53; the assembly be 
ing completed by attachment of the cotters 56. 
The conveyor is arranged so that articles Sup 

ported thereon will be moved relatively to the 
conveyor as it moves, and consequently will be 
turned so as to present the entire Surface of the 
article for exposure to the action of the sterilizing 
rays as the articles pass within effective range of 
this radiation. An arrangement for Supporting 
dishes or plates for transit through the sterilizer 
is illustrated in Figs. 4 and 5. Grooved rolls 60 
are shown adjustably positioned on the axles 48 
of adjacent wheel structures to receive the rin 
of a plate 58 which is caused to stand in engage 
ment with the rolls 60 by means of a support 83 
which is attached to the intermediate member 55. 
A plate support 63 comprises a sleeve 64 which is 
slidably received on the member 55 and is pro 
vided with means such as the set screw 66 by 
which the sleeve may be held to the member 55 in 
desired position. A stud, 67 projects upwardly 
from the sleeve portion 64 and, as the member 55 
is of non-circular shape, this member is main 
tained in an upright position. A telescoping 
member 68 is received on the stud 67 and is pro 
vided with a laterally extending finger 69 which 
is adapted to engage a plate for its support upon 
the rolls 60. The member 68, like the member 64, 
is adjustable and may be held in adjusted posi 
tion by means of a set Screw 0. The niversal 
adjustment provided in the support 63 permits 
the positioning of this device to be readily altered 
SO that plates of varying size may be supported 
in any desired position. The support is prefer 
ably adjusted so that the contacting finger 69 
does not contact with the center of rotation of the 
article Supported, but instead is so placed that 
it contacts with the moving plate at a point away 
from the center of rotation so that it does not 
hinder complete coverage by the rays. 

Articles such as tumblers are readily supported 
for transit through the machine on a support as 
shown in Fig. 6. A sleeve 2 slidably mounted on 
a rod 55 is provided with rolls 3 which are ad 
justable to cause a tumbler to rotate in contact 
with the faces of the conveyor wheels 49 while 
guided by the flanges 75 of these wheels. The 
sleeve 72, like the sleeve 64, is adjustably mounted 

The link assemblies 
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and may be held in desired position by means of 
a set screw 6. Members 8 of similar shape, and 
which carry the rolls 3, are held in spaced par 
allel position in the bracket 2. The members 78 
comprise threaded stem portions 79 which are 
shown as being slidably received within the sleeve 
T2. The threaded portions 79 are provided with 
adjusting nuts 80 which lie in contact with the 
upper face of the member 72 so that upon rota 
tion of these the members 8 may be moved ver 
tically to provide adjustment for proper handling 
of articles of varying size. To maintain the men 
bers 78 in proper operating position they are each 
provided with a slot which is engaged by a set 
screw 82 of the member 2 to prevent the member 
78 from turning. If desired the set screws 82 
may be drawn tightly so as to hold the members 
8 rigidly to the sleeve 2. 
justment provided for this supporting device per 
mits it to be moved lengthwise of the rod 55 as 
well as to be adjusted vertically for support of 
the articles. With such an arrangement the rolls 
73 may be adjusted to engage the bottom edge 
of a tumbler and hold this article inclined so that 

8 the opposite end of the tumbler will be retained 
upon the wheels 49 and against the wheel flanges 
5. 
By supporting the articles during transit 

through the machine upon parts of the conveyor 
which rotate as the conveyor moves, the articles 
are rotated relatively to the conveyor and are 
constantly turned so as to provide for effective 
exposure of the surfaces of the articles to treat 
ment. 
The supporting devices described permit the 

articles to be carried through the machine in 
such a manner that they will readily drain and, 
when subjected to heat within the sterilizer, will 
be quickly dried. The supporting parts which 
come in contact with the articles, such for exam 
ple as the finger 69 and rolls 60 and 73, are pref 
erably formed of "Bakelite' or some other mate 
rial which is not liable to chip the dishes when 
placing them on the carriers. The use of such 
material tends to eliminate noise in Operation as 
well as prevents wear and marking of the articles 
transported. 
The sterilizing sadiation may be generated 

from any suitable source and, as mentioned, in 
the illustrated embodiment of the invention elec 
tric arcs are provided which radiate ultra-violet 
light for sterilization of the articles. When more 
than one arc is used they are preferably spaced 
in such a way that the light with the aid of re 
flectors 25 and 3 is distributed uniformly 
throughout the path of travel of the articles when 
Within effective range of the radiation. 
The circuits which supply electrical energy to 

the arcs 2 and to the driving motor 40 of the 
conveyor are connected so that the machine is 
automatically rendered inoperative upon encoun 
tering abnormal conditions during use. As shown, 
leads 85 and 86, which are connected to a source 
of current supply, terminate at a switch 8 from 
which leads 88 and 89 extend. The lead 88 which 
terminates at the arc 24 has incorporated in it 
an automatic switch 90 that is actuated upon 
opening of the arc housing 25 so that this circuit 
may be energized Only when the arc housing is 
in a closed position. This restricts the radiation 
to the confines of the housing. The lead 89 ter 
minates in a junction point 92; one branch con 
tinuing through a solenoid colle3 and terminat 
ing at the opposite side of the arc from the lead 
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88. The other branch from the junction point 
92 extends to one contact 95 of a Switch structure; 
the other contact 96 of this structure being Con 
nected to a lead Wire 9 which extends to a ter 
minal 98 on the motor 40. The other terminal 
OO of the motor is connected by a wire O to the 

lead B. The circuit across the contacts 95 and 
96 is completed by a normally open switch arm 
O3 which is supported from the core 04 of the 

solenoid 9 so that the motor circuit may be en 
ergized Only when the arc circuit is complete and 
is energized. 
Normal operation of the machine is provided 

by closure of the switch 87 to energize the arc 
circuit for radiation of the ultra-violet light, and 
to energize the solenold for closure of the switch 
arm 03 to energize the motor 40 and provide 
movement in the conveyor. Such an arrange 
ment of parts causes the motor to be controlled 
by the arc circuit and also, by provision of switch 
98, permits current to flow to the arc circuit only 
When the radiation from the arc will be limited 
to the confines of the housing as the automati 
Cally operated switch 90 in the arc housing 25 
renders the arc circuit inoperative whenever this 
Switch is Open. Incorporation of this Switch lim 
its the use of the arc to such times as the arc 
housing is closed, consequently it is impossible 
for the sterilizing rays to radiate beyond the con 
fines of the housing where they night be harm 
ful to the attendant of the machine. Whenever 
the arc circuit opens, either through opening of 
the switch 90 or failure of the arc 24, the motor 
Circuit is also opened by action of the Solenoid 
so that articles are prevented from being moved 3 
through the machine except when subjected to 
the sterilizing action of the arcs. 
To provide for actuation of the motor and op 

eration of the Conveyor independently of the arc 
circuit a separate current supply is provided so 
that the motor alone can be energized. This cir 
cuit comprises leads fos and 06 which are at 
tached respectively to the main leads 85 and 86 
and terminate at a manually operable switch OT 
from which leads 08 and 09 connect respec 
tively to the motor terminals OO and 98. The 
switch 0 is preferably housed under lock and 
key so that the machine attendant or any other 
unauthorized person may not tamper with it, and 
it will be accessible only to a proper person who 
may desire to inspect or adjust the machine. 
The germicidal action of the sterilizing radi 

ation may be accelerated by treating the articles 
to be sterilized with a suitable activating agent. 
The activating agent may be readily applied to 
the surfaces of the unsterilized articles by being 
introduced in solution in the form of a spray 
from a suitable jet directed toward the articles 
to be treated. Suitable activating agents are 
found in the water soluble fluoresceins, eosin 
(tetrabromfluorescein CaoHaBrOs), for example, 
proving very effective in accelerating the sterili 
Zing action of ultra-violet light rays. Eosin is 
a substituted bromine product of a fluorescein, 
and fluorescein is a condensation product of 
resorcinol and phthalic anhydrid. Other con 
densation products of resorcinol and phthalican 
hydrid may be used as activating agents. 
When a sterilizer is used in combination with 

a dish washing machine the application of an 
activating agent becomes a very simple matter as 
it may be applied in solution from one of the 
Washing or rinsing jets, or may be applied from 
an independent jet following the washing opera 
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tion. Fig. 8 illustrates a construction incorpo 
rating a dish washing apparatus with a sterilizer 
in which means are provided for applying an 
activating solution to the articles prior to their 
exposure to the sterilizing radiation. As shown, 
the structure comprises a housing 25 having 
a conveyor 22 which is adapted to sup 
port articles during transit through the Inachine. 
The conveyor, like that illustrated in Fig. 1, is 
in the form of an endless chain having suitable. 
driving means 23 which actuates a drive wheel 
24 for article advancing movement of the chain, 
The conveyor chain comprises a series of rollers 
25 interconnected by links 26 with which are 

associated suitable means for supporting articles 
such as the dishes 28 shown in the figure. 
During transit through the machine the dishes 

are first subjected to the action of sprays of 8. 
washing solution which issues from jets 39 car 
ried on a rotary wash arm 3 supported at 32 
from the housing 20, and supplied with washing 
solution through the pipe, 33. After passing 
from the washing zone the articles are subjected 
to sprays of rinse Water from the jet 35 which is 
supplied from a suitable source by means of the 
pipe 36. Further advance of the articles brings 
them within the range of spray jets 38 and 39 
from which sprays of an activating agent are di 
rected toward the articles. In the illustrated 
embodiment of the invention a recirculating sys 
term is provided whereby the solution containing 
the activating agent may be collected for use 
again. As shown, a collecting basin or reservoir 
49 is provided beneath the sprays 38 and 39 
to collect the fiuid discharged therefrom. A no 
tor driven pump unit 42 is provided having a 
suction connection 45 with the reservoir 49, 
and discharge piping 46 connecting from the 
pump to the lets 38 and 39. Operation of the 
pumping unit causes a continuous circulation of 
the activating agent across the path of travel 
of the articles which are to be sterilized. Con 
tamination of the several sprays used in the 
Washing and rinsing operations is prevented by 
provision of suitable flexible curtains which 
serve to divide the structure into compartments 
whereby the flow from each set of sprays is di 
rected to drain within certain definite areas of 
the machine. Further separation is provided by 
the provision of baffles such as that shown at 48 
which directs the different washing and rinsing 
solutions into proper reservoirs such as that 
shown at 46. 
The activating agent may be introduced in 

solution with the washing fluid if it should be 
desired to have the sterilizing operation follow 
directly after the washing operation, or the 
activating agent may be introduced with the 
rinsing water prior to subjection of the articles 
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to the sterilizing radiation. By providing inde 
pendent sprays for the activating agent this 
solution may be collected and be used again with 
a minimum of loSS. 
After being treated with the activating agent 

the articles then advance within range of the 
arcs 50 and the germicidal action resulting from 
exposure to this sterilizing radiation renders the 
articles sterile, Suitable curtains 52 are shown 
provided in the entrance and exit ends of the 
sterilizing compartment to prevent the passage 
of sterilizing radiation from the confines of this 
compartment. 
The activating properties of eosin are such that 

it may be used in a very dilute solution; as little 
75 as one part in one million having been found to 
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be a sufficient concentration to produce the 
desired results although even weaker solutions of 
this substance may be used satisfactorily. The 
use of an activating agent such as eosin serves 
to accelerate the germicidal action of the steri 
lizing radiation to substantially ten times the 
bacteria, killing power of the radiation when used 
without an activating treatment. This increase 
in the germicidal action provides for increased 
(efficiency in several different ways in that it 
serves to reduce the energy required to provide a 
Satisfactory sterilizing radiation, or to increase 
the germicidal effect a substantial amount, or to 
materially increase the sterilizing capacity of the 
machine. 
The germicidal effect of a sterilizing radiation 

in the form of ultra-violet light is also accelerated 
in the presence of heat. In a sterilizing radia 
tion generator of the character described about 
6/11 of the energy consumed is converted into 
heat. The temperature of the arcs is in the 
neighborhood of 3000 degrees, and in an arc 
generator consuming 1600 watts the tempera 
ture within the enclosed sterilizer becomes quite 
high so that the germicidal effect produced by 
direct radiation is accelerated in the presence of 
the high temperature within the sterilizer. By 
moving the articles across the path of the steri 
lizing radiation at a distance of 4 to 5 inches from 
the source of radiation the heat generated at the 
Source of the sterilizing radiation has an oppor 
tunity to become sufficiently dissipated to elimi 
nate the possibility of damaging the articles by 
cracking them due to sudden temperature change, 
While providing an effective germicidal action 
by exposure well within the effective range of this 
radiation. 
While the method herein described, and the 

forms of apparatus for carrying this method into 
effect, constitute preferred embodiments of the 
invention, it is to be understood that the inven 
tion is not limited to this precise method and 
forms of apparatus, and that changes may be 
made in either without departing from the scope 
of the invention which is defined in the appended 
claim.S. 
What is claimed is: 
l. The method of cleaning and sterilizing 

dishes and the like which comprises subjecting 
the dishes to the action of washing sprays, and 
then concomitantly subjecting the washed dishes 
to a drying action and to a sterilizing light radia 
tion within the effective range of such sterilizing 
light radiation. 

2. The method of sterilizing dishes and the like 
which comprises treating the dishes with an 
activating agent which enhances the germicidal 
action of a sterilizing radiation, and then sub 
jecting the treated dishes in the presence of the 
activating agent to the germicidal action of a 
sterilizing radiation. 

3. The method of drying and sterilizing wet 
dishes and the like which comprises concomitantly 
heating the dishes to dry them and subjecting 
the dishes to a germicidal action, by exposure to 
a sterilizing radiation. 

4. In a device of the character described for 
sterilizing dishes and the like, a housing, means 
for generating a sterilizing radiation within the 
housing, means for conveying dishes through the 
housing and within the effective range of the 
sterilizing radiation, and means automatically 
rendering the conveying means inoperative upon 
interruption of the generation of the sterilizing 
radiation. 

5. In a sterilizer adapted to direct a sterilizing 
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radiation upon articles, an electrically operated 
sterilizing light ray generator, means for moving 
the articles to be sterilized within the effective 
range of the rays, a motor for driving said means, 
control means for said motor and radiation gen 
erator for automatically effecting coordinated 
control of the generation of the sterilizing light 
rays and of the energization and de-energization 
of the motor. 

6. In a sterilizer adapted to direct a sterilizing 
radiation upon articles, an electrically operated 
sterilizing light ray generator, means for moving 
the articles to be sterilized within the effective 
range of the rays, a motor for driving said means, 
control means for said motor and radiation gen 
erator for automatically effecting coordinated 
control of the generation of the sterilizing light 
rays and of the energization and de-energization 
of the motor, and means operable independently 
of said control means for causing operation of 
the motor without energizing the sterizing ray 
generator. 

7. In a device of the character described for 
sterilizing dishes and the hike, a housing, a ster 

s 
izing ray generator positioned within the con 
fines of said housing, a door in said housing, and 
control means for such generation actuated in 
coordinated relation with the positioning of said 
door, 

8. The method of washing and sterilizing dishes 
and the like, which comprises applying to the 
dishes a spray of washing liquid containing an 
activating agent which enhances the germicidal 
effect of a sterilizing radiation, and then sub 
jecting the washed dishes in the presence of 
activating agent retained thereon to the action 
of a sterilizing radiation. 

9. In a device of the character described for 
sterilizing dishes and the like, a housing, means 
for supporting the dishes within the housing, a 
sterilizing ray generator positioned within said 
housing, an electric circuit for said ray generator, 
a door in said housing providing an opening for 

- inspection of said ray generator, and means for 
automatically breaking the electric circuit of said 
ray generator when said door is opened. 

HERBER L. JOENSON. 
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