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3,044,992 
GLASSWARE CLEANSING MACHINE 

Gerald B. Fox and Donaid E. Vandeveer, Troy, Ohio, 
and Henry E. Weich, Minneapolis, Minn, assignors to 
The Hobart Manufacturing Company, Troy, Ohio, a 
corporation of Ghio 

Filed Nov. 6, 1958, Ser. No. 772,254 
9 Claims. ((11.15-75) 

This invention relates to glassware cleansing machines 
suitable for cleansing tumblers and the like. 
The purpose of the machine is to remove soil, residue 

material, cosmetic, etc. from the tumbler or other recep 
tacle and also to sanitize the tumbler surface, rendering 
it substantially free of bacterial contamination. These 
two results are achieved by the same cleansing action 
which repeats itself during each cycle of operation of the 
machine. Each item of glassware is thus ensured of an 
effective cleansing operation to make it lit for re-use. 

It has heretofore been common practice in connection 
with washing machines for glasses and the like to supply 
washing ?uid at a relatively high temperature, frequently 
of the order of Nil-180° F. The heat of the washing 
?uid at this temperature is such as to contribute material 
ly to the sterilizing effect and even though germicidal 
materials were added to the washing solution, the tem 
perature of the solution was maintained at this relatively 
high value in order to obtain the necessary cleansing 
effect. 

In accordance with the present invention a glassware 
washing machine is provided particularly adapted for 
the washing of glasses, tumblers, and the like, utilizing 
a supply of unheated water supplied from the water tap 
and a measured amount of germicidal material, this com 
bination being highly effective at the relatively low tem 
perature. The machine is designed to accomplish an 
effective washing and scrubbing action of the inner and 
outer surface of the tumbler while at the same time in 
troducing a ?ow of germicidal'material and unheated 
water directly onto the surface to be cleaned, assuring 
a full and complete coverage of the entire surface of the 
article being washed. 

Further, where it has been common in the past‘to 
have a washing cycle in which all or a part of the wash 
ing liquid is recirculated, the present invention provides 
for a direct continuous ?ow of unheated fresh water from 
a tap or supply line into which a predetermined quantity 
of the cleansing agent is introduced. An arrangement 
such as this has several advantages. That is, it makes 
it possible to obtain adequately clean glasses without the 
need for a supply of hot water. The machine is merely 
connected to an ordinary cold water supply line and 
there is a consequent reduction in the expense for instal 
lation and operation. It likewise eliminates the need 
for a collecting tank or reservoir as well as a water pump 
for recirculating wash water from such reservoir. The 
machine thus is smaller in size, lighter in weight, and 
more economical in manufacture. 

Still further, the machine is operation utilizes a con 
tinuous how of fresh water which ‘serves at one time 
during the cleansing cycle as a carrier for the germicidal 
agent mixed therewith, and thereafter, the ?ow of fresh ' 
water provides a rinsing action at the glassware surface, 
removing the germicidal agent. 

During the cleansing cycle, it is possible to vary the 
point at which the cleansing agent is included within the 
stream of fresh water, thereby providing if desired, a 
prewash in which a major part of the foreign material, 
soil, etc. is ?rst removed. The prewash is then followed 
by the cleansing and rinsing action. 

Since all residues do not respond in the same manner 
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to a given cleansing cycle, various changes may be made 
in the duration of prewashing, cleansing, rinsing, so as ~ 
to provide the most effective steps of removal of the 
foreign material. Even for the most adherent typev for 
eign materials such as those with a high fatty content, 
an effective cleansing cycle can be obtained with the 
machine of the present invention using water at ordinary 
tap temperatures. , 
The machine in operation, simultaneously scrubs both 

the inner and outer tumbler surfaces while at the same 
time providing a continuous ?ow of water and cleansing 
agent against said inner and outer tumbler surfaces. 
A further object of the invention is to provide a scrub 

bing action on the items of glassware in such manner 
that there is only‘ negligible unbalance of forces on the 
glass wherein no apparent twisting effect is developed 
on the glass making it quite effortless to hold the item 
of glassware in washing position. This object is accom 
plished by means of a central brush rotatable about the 
longitudinal axis'thereof and a series of outer brushes 
also rotatable about the longitudinal ‘axis of said inner 
brush but in the opposite direction of rotation. During 
the described counterrot-ation, a .flow of water and 
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lcleansing agent is provided through said inner brush as 
well as through an outer spray ring. The means for 
achieving counterrotation of the brushes is a novel ar 
rangement of coaxial drive shafts which are turned op 
positely for actuation of the respective inner and outer 
brushes. Drive means are associated with one end of 
each of said drive shafts to receive motive power from 
a source such as an electric motor or the like. 

It is a feature of the machine construction that the 
series of outer brushes are mounted for radial movement 
toward and away from the central brush to accommodate 
different diameter size glassware. The outer brushes are 
further mounted to rock slightly about their centers in 
order that the brushes can conform with the outer sur 
face of the glassware thus making it possible to cleanse ' 
glassware having a considerable range in size and shape. 
Another feature of the outer brush arrangement is the 
provision of means movable centrifugally to bring said 
outer brushes into forcible ‘engagement with the outer’ 
glassware surface. 

It is an object of the invention to accomplish a com 
plete washing and rinsing cycle of the glassware in a 
short period of time thus-conserving water and cleansing 
agent which are the washing materials, and also making 
it possible to handle greater quantities of glassware. The 
time period of thewashing and rinsing cycle can be 
reduced because of the efficiency of cleansing operation, 
which takes place over a de?nite time period so that each 
item of glassware will receive a standard cleansing treat 
ment which enables the glass to meet rigorous hygienic 
requirements. A timer mechanism is provided for this 
purpose and the operator is not required to guess what 
is the proper time to allot each item of glassware. 
machine operation begins automatically by inserting an 
item of glassware in washing position, it runs fora pre 
scribed period and then shuts itself off, all automatically. 

It is a further object of the invention to provide a ‘glass 
washing machine operation which provides at each cleans 
ing cycle, a predetermined quantity of cleansing agent 
having both germicidal and detergent properties, the 
structure providing this being an axial flow positive dis 
placement pump which delivers said cleansing agent dur 
ing any selected portion of the cleansing cycle. _ 

It is of further importance to the invention that the 
outer brushes are reversible end-for-end to provide greater 
uniformity of wear of the bristles. . 

Another object of the invention is to provide a glass 
cleansing machine in which various safety features are 
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provided so that the machine will not be operatedwhen 
there is ‘either insuiiicient water pressure or insuf?cient 
cleansing agent. A further safety feature of the machine 
is the arrangement for disposing of the Waste water‘ and 
cleansing agent after it is expended, with no possibility 
of siphoning the wastage back to the potable water supply. 
- Also an object of the invention is the ?uid distribution 
arrangement wherein a part of the ?uid ?ow is directed 
through the drive shafts into the‘interior of the glassware 
and another part of the ?uid flow is directed through a 
circular arrangement of conduits and'is directed onto 
the exterior of the glassware. 
-Other objects and advantages of this invention will . 

be apparent from the following description, the accom 
panying drawings and the appended claims. 

. In the 'drawings— 
FIG. 1 is an isometric view of the glassware cleansing 

machine; a ' ‘ ' 

FIGJZ is a sectional view of the machine taken through , 
the center thereof; . 

FIG. 3 is an enlarged sectional view of the drive mech 
anism for rotating‘the scrubbing members, one hal-f‘of. 
the drive mechanism being broken away to illustrate de 
tails of the friction drive and ?uid distribution; 
FIGS. 4 and 5 are sectional views taken on the respec 

tively indicated section lines in FIG. 3; - 
FIG. 6‘is v‘a sectional view of an upper part of the‘ 

central brush, 
of FIG. 2; 7 

FIG. 7 is a top view of the spider Which'supports the 
outer brushes, said outer brushes being removed; 7 
FIG. 8' is an exploded’ view'of an outer brush and 

mounting structure therefor, the mounting structure being 
shown in fragmentary view; 1 

FIG. 9 is a sectional’ view’ of the pivot connection pro 
vided between outer brush and mounting structure; 

FIGS. 10 and 11 are sectional views taken through the 

the section line being taken online 6~6 

4, 
The central brush consists of a corrosion resistant post 

37 having a number of bristles 38 extending radially out 
ward from the longitudinal brush axis which is the axis 
of rotation of the brush 36. The bristles 38 are formed 
in'three rows along the length of the post 37, as indicated 
in FIGS. 10 and 11. Since the tips of the bristles 38 
are most effective in cleansing the interior surfaces of 

7 the glassware 35 the ‘bristles arecut at ‘an angle (FIGS. 
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inner and ou'te'r’brush members before and‘ after insertion ' 
of the tumbler in washing position; 

' FIG. 12 is an isometric View of the conduit system for 
distributing the wash water and cleansing agent, the ?uid 
distribution system being shown separate from the re 
maining washing machine components, and a part of the 
waste water removal system being also included; 1 

FIG. 13 is a detail sectional view of the axial flow 
7 metering pump used in measuring out liquid cleansing 
agent; 7 ’ 

FIG. 14 is an enlarged detail sectional view of the 
pump valves showing their relative position during up 
stroke of the pump, effected when the machine is initially ’ 
actuated; V . 

FIG. 15 shows the check valve located at the discharge 
’ end of the pump illustrated in FIGS. 12 and 13; and 

FIG; 16 is a Wiring diagram used in operating the vari 
ous control elements for starting the machine'and operat 
ing its various parts including an arrangement of safety 
features preventingoperation of the machine under cer 
tain conditions. v _ 

Referring to FIG. 1, the glassware cleansing machine 
is indicated generally by reference numeral 29. The 
machine includes a cabinet 21' for housing a major por 
tion of the operating mechanism. The front face 22. of 
the cabinet is provided with an oval shaped catch basin 
23 and a cylindrical casing 24 which de?nes a washing 
chamber 25 (FIG. 2), The end of the casing 24 is sealed 
off by a rubber gasket 28 provided with a funnel shaped 
guard 30. ' ' 

The glassware is inserted through the opening 31in 
the guard and is passed into the washing chamber 25. 
Assuming that the glassware is :a tumbler, it is inverted 
at the time it is put into the washing chamber 25, the 

. position of the tumbler being shown in FIG. 12, reference 
numeral 35. The inverted tumbler 35 ?ts over a central 
brush indicated generally by' reference numeral 36. 
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2, 10) so‘that they extend outwardly ‘with a tapered 
radial dimension. As shown in FIG. 11 this has the ‘ 
effect of providing contact of at‘ least a portion of the 
bristles along the tips thereof regardless of variations in 
dimension of the tumbler. At the top of the central 
brush 36 (FIG. 2) the bristles 38 extend in such a direc 
tion that they‘ will contact the inside bottom of the glass 
to perform a scrubbing action at this surf-ace. Thus a 
glass which is inverted and ?tted over the inner brush 
will have all of the inner surfaces thereof’ contracted by 
the bristles 38. V > V . ' 

A number of outer brushes 40 are spaced circumfer 
ential-‘ly within the machine (FIGS. 10, 11) to scrub 
the outer surface of the tumbler 35, Each outer brush 
41} comprises a corrosion resistant backing 41 constructed 
from a suitable plastic material such as nylon or the 
like. Bristles 42 are spaced along the length of the 
backing 41 and are ?xed at the ends thereof in the backing 
41. The bristles are relatively pliable ‘so that they can 
bend at the tips thereof in order to accommodate various 
size tumblers. Backing 41 has at its midsection a slotted 
boss 43 which can be press tit-ted onto a cross bar 45 
of an adapter 46. The. adapter 46 in turn, is mounted 
by trunnions 47 in the slotted arms 48 of a rotatable 
spider designated generally by reference numeral 49. 

Three‘pairs of arms 43 are provided for as many 
adapters 46, each carrying an outer brush 40. The slot 
ted boss 43 allows'the outer brush 40 to rock back and 
forth on the ‘cross 1bar 45, this rocking movement being 
limited in one direction by a stop 59 and in the other 
direction by a stop 52. The adapter 46 rocks back and 
forth on trunnion 47 which ?ts within the slots 53 of 
arms 48; The described rocking movement of the outer 
brushes 4G enables usage of the machine with various 
size and shaped tumblers. The adapters 46 can retract 
radially vfor larger size tumblers and the brushes will rock 
back and forth 'to insure complete contact along the en 
the outer surface of the glass. 
End 55 of each adapter is enlarged and forms a coun 

terweight with respect to the outer brush carried op 
positely to trunnion 47 which acts as a ‘fulcrum. The 
ends 55 tend to be thrown radially outward by centrifugal 
force when the spider 49 is rotated, thus pivoting the 
adapters 46 ‘on trunnions 47 and bringing the outer 
brushes 4!) radially inward against the surface of the 
tumbler 35. ~ 

Each of the outer brushes can be pulled off its as 
sociated cross bar 45 and reversed end-for-end in order 
to equalize wear of the ‘bristles which tend to become 
worn at a faster rate along the leading edges 57 thereof. 
When the brushes are reversed, the zone of greater 

wear is transferred from one side of the brush 40 to the 
other, so that longer usage is had from the brush before 
it is discarded from normal attrition. 
The outer brushes 4%) are rotated by the spider 49 

which is fastened through a central bushing 58 with a 
‘bayonet lock 60 (FIGS. 3, 8) to end 61 of drive shaft 
62 (FIG. 3), the drive shaft 62 being rotated by a bevel 
driving member 63 having a spline connection 65 with 
the end 66 of shaft 62 (FIG. 5). The bayonet lock 60. 
facilitates removal of the spider 49 for inspection, service, 
periodic cleaning, reversal of’ the outer brushes 40, etc. 
The inner brush 36 is rotated oppositely from the outer 

brushes 40 by an inner ‘drive shaft 70 which is coaxial 
with drive shaft 62 and has a bayonet lock 72 (FIG. 3) 
with the post 37 of the inner brush 36, the bayonet lock 
permitting ease of removal of the inner brush. At the 
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end 73 of drive shaft 70 is a bevel drive member 74 
similar in construction to the bevel drive member 63 
and likewise a spline connection 75 therebetween. The 
two bevel drive members 63 and 74 can move relatively 
to the coaxial shafts to provide for variations in loca 
tion of the power shaft 76 having a bevel drive 77 fric 
tionally engaging members 63 and 74. A spring 78 is 
provided to urge the drive member 77 into engagement 
with bevel drive members 63 and 74, the force of en 
gagement between drive member 77 and the two drive 
members 63, 74- is equalized by cups 8% connected'to 
each member 63, 74 and having bearing balls 82 there 
between. Power shaft 76 is turned by a motor 85 
mounted on an inclined axis as indicated in FIG. 2. 
To cleanse the tumblers, a fresh water supply is pro 

vided through the inlet conduit 87 (FIG. 12) at tap tem 
perature and no eifort is made to elevate the temperature 
thereof. The incoming water passes through a screen 89 
which strains out any foreign material in the incoming 
water. 
An inlet valve 90 turns the supply of water off and on. 

The inlet valve 90 admits water at constant ?ow rate re 
gardless of line pressure this being accomplished by suit 
able ?ow control ori?ce within the valve. The water 
supply is fed upwardly in a conduit 92 where it passes 
through an elevated vacuum breaker 95, the purpose of 
which is to prevent reverse ?ow of water back through the 
supply conduits 92 and 87 and into the potable water 
supply. Once the water supply passes the vacuum breaker 
it is fed downwardly through conduit 56 to a mixing 
chamber 98 \where it meets with a slug of ?uid cleansing 
agent which is brought from storage chamber or tank 191} 
(FIG. 2) through line 162 by pump 194. The combina 
tion of cleansing agent and water then leaves the mixing 
chamber 93 through a length of corrosion resistant con 
duit 1415 which connects with a T 106 where the ?ow is 
divided between conduit 107 and conduit 108. The con 
duit 167 extends upwardly and is then bent into a circular 
or‘ ring outline 109 terminating at closed end 110. A 
series ‘of perforations 111 project the water and cleansing 
agent inwardly in a ‘spray which is directed against the 
external surface of the tumbler. 
The ?ow in conduit 168 is fed to an annular chamber 

112 (FIGS. 3 and 4) where it passes through openings 
113 into a second annular chamber 114, the chamber 114 
being de?ned ‘as the spacing provided between collar 116 
and shaft 62 (FIG. 4). The ?uid in chamber 114 passes 
radially inward through conduit sections 115 and into a 
passage way 117 where it passes upwardly through the 
center of the shaft 70. The conduit sections 115 ‘also 
serve as retaining pins for the collar 116 which forms the 
inner surface of chamber 114. Instead of the four conduit 
sections 115 shown in FIG. 4, it is also possible to use a 
less number as for example two in order to simplify the 
construction and provide greater economy in manufactur 
ing. The ?uid then passes through the hollowed center 
portion 118 of the post 37 of the center brush 36 and is 
ultimately discharged through outlet openings 120 (FIG. 
2) at the upper end of the post 37. The discharge 
through openings 120 subjects the interior surface of the 
tumbler to a spray of water and cleansing agent to provide 
a washing md rinsing action at this interior surface. 

Suitable seal members 125, 126, 127 and 128 are pro 
vided to con?ne liquid within chambers 112, 114 and 117. 
To transfer the cleansing agent from storage 100 (FIG. 

2) to mixing chamber 98, the pump 104 is solenoid ac 
tuated to pull the piston 130 (FIGS. 13, 14) upwardly 
causing a positive ?uid displacement by axial flow through 
the pump. As the piston 130 moves upwardly, one-way 
valve 131 is raised from seat 132 against the resistance of 
spring 133 allowing liquid cleansing agent to ?ow in the 
direction indicated by the arrows. The ball check valve 
135 remains seated by the spring 136. Within the reduced 
diameter portion 138 of the piston there is an annular 
spacing 139 which, being ?lled with ?uid, is discharged 
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through the outlet passage 140 against-the resistance of 
spring loaded ball check valve 141. Thus, during the up 
stroke of the piston 130 a quantity of liquid cleansing I‘ 
agent is pumped from annular spacing 139. 
When the machine ends the-Washing cycle,spring 142 

pushes the piston 131i downwardly, closing the one-way 
valve 131, and the quantity of ?uid trapped in expanded 
chamber 143 is passed upwardly, unseating ball check 
valve 135, and liquid cleansing agent is forced through _ 
interior chamber 144 and radial passages 14-5 to annular 
spacing 139. Since the cross sectional area of chamber 
143 is greater than the cross sectional area of spacing 139, 
more ?uid is displaced on the downstroke of the piston 
then was pumped during the upstroke of the piston.v This 
additional volume is forced through outlet 140 as provided 
by the action of valves 131, 141. The slug of ?uid which 
is pumped during downstroke of the piston 130 remains in 
the vicinity of chamber 98 since water ?ow is stopped at 
the time of the piston downstroke. The slug is retained 
in the chamber 98 and is carried out by the ?owing water 
along with the slug of ?uid displaced during'upstroke of I 
the piston 1311 in the next cleansing operation. The pump 
v111-41 is thus double acting in that an axial ?ow is provided I 
during operation of the pump in either direction. The 
pump is self-priming and is particularly adapted to deliver 
precise quantities of cleansing agent. The quantity of 
liquid delivered for each reciprocation of the pump is 
measured by the length of stroke of piston 13%. This 
stroke length is regulated by means of a stem 148 threads 
edly received in an end plate 151 of casing 149 of the 
pump to de?ne the lowermost position of the piston 130. 
Since the upstroke of piston 131) is controlled by solenoid 
operation, the regulation of pumping volume is deter 
mined by movement of the stem 148 so as to control move 
ment of the piston 13% in the opposite or downward direc 
tion. Once an adjustment is made the stem is locked by 
nut 150. Accuracy of volumetric delivery by the pump 
can be adjusted and maintained to within extremely close 
limits. ' 

Placement of a tumbler or other item of glassware 35 
in washing position is used to start operation of the ma~ 
chine. When anvinverted tumbler 35 is ?tted yover the 
inner brush 36 the tumbler is moved downwardly until 
the base contacts push rod 152 (FIGS.\ 2, 3 and 6) ?tted 
within opening 153 of the inner brush 36. Grooves 154 
along the sides of opening 153 permit movement of water 
and cleansing agent upwardly for discharge through out 
let opening 121). There is a spacing between push rod 152 
and the opening 153 of the inner brush 36 which permits 
the passage of ?uid to ?ow upward and out the tip of the 
post 37 so that the bottom of the tumbler (or other item 
of glassware) is wetted by the cleansing and rinsing ?uid. 
The clearance need not be great, only su?icient to allow 
the ?uid to pass between push rod 152 and opening 153 
and out of the opening in the end of post 37. 
The push rod 152 is moved downwardly against the 

resistance of spring 166 acting against washer 162 received 
within a recess in rod 163. The end 165 of rod 163 is 
socketed to receive the push rod 152 therein. Tapered 
end 167 of rod 163 is moved downwardly by insertion of 
the tumbler, thereby contacting cam follower 168 (FIG. 
2) to close normally open switch 170 (FIG. 16). Closing 
of switch 171? will start operation of the machine assuming 
there is su?icient water pressure and su?icient cleansing 
agent in storage. 
The machine is inoperative when there is insufficient 

water pressure. A switch 172 (FIG. 16) responsive to 
pressure in the water supply line is connected to line 88 
(FIG. 12) which leads from the inlet water supply line 
87. The switch 172 is arranged to break the circuit from‘ 
conductor 175 to conductor 176 when the water pressure 
drops below a predetermined value. . 
To safeguard against operation of the machine where 

there is insu?icient cleansing agent, a ?oat 177 is pro 
vided which is responsive to the level of the cleansing 



opening 22!} (FIGS. 2; 12). 
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Q. agent in storage'tankirltlilir The ?oat tilt) is arranged to 
drop‘ with the falling level of detergent to open switch 
178 breaking the circuit in conductor 176 to 179, thus 
preventing operation ofthe machine under these con-‘ 
ditions. A-light signal 180 is lit by completing a cir 
cuit from conductor 1'76-to conductor 131, signaling the 
need for replenishing the cleansing agent. 
When theswitch 317i} is'closedby insertion of a tumbler 

‘ inrwashing position the timer 132 is started; Assuming 
that cleansing agent is to be used' at the start of the 
washing. cycle (no.“prewashing”'phase), thcswitch 183 
is closed and switch 184 opened so that current is made 
to ?ow, through conductors 186, l87 by operation of 
thetimer 182 and thencerlthrough conductors 189, 1791 
and 193 to energize solenoids 194' to open inlet'valve 9t}, 
and'energize solenoid 196to operate pump 1% by lift 
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ing piston 130. Conductor 193 completes the circuit ' 
to 'motor 85 ,whichhas .a capacitor 1%, for‘ starting of the 
motor 85. Conductors 206, 201 and ZGIfrom the sole— 

‘ - . no'ids 196,,194and motor 85 are connected with con 

ductor '295, to complete the circuit to the master 
switch 206. H . ' ‘ '7 ‘ ' ‘v 

For washing seme'kinds of residue from glassware 
such as'milk or vother fatty content materials, it is some: _‘ 
‘times advisable to provide 'a prewash cycle ‘which will 
?ush the residue from the tumbler, this prewash being 
followed by a slug of cleansing’ agent and thereafter a’ 
rinsing operation, To accomplish this prewash ‘the timer 
182 is‘adjusted by .openingrswitch 133 and closing switch 
18-’!- thus providing at the?rst interval a circuit from 
conductor 186 to 187 to energize the motor @5 initiating 
scrubbing action and also to energize solenoid 195’.- to 
operate; valve 90 opening'water line 87. Then after a 
predetermined period, the timer closes switch 216 to 
provide a circuit from conductor 186, 211, 2-12, normally 
closed switch 134, and conductor 23-3 to energize deter 

20 

gent pump solenoid 1796. To provide a full measure of ‘ 
cleansing 'agent,'-the switch 18-’; is immediately opened 
thereafter, and ‘solenoid 196 is deenergized, causing down 
stroke5 of the piston 135} to add a further increment of‘ 
cleansing agent. This sequence is in contrast with the 
previous arrangement, in which cleansing agent is pro 
vided only at the very beginning of the cycle and the 

410 

total cleansing cycle of approximately 4 to 6 seconds per 
item of glassware. Assuming the water ?ow rate of 
two gallons per minute there is appronimately 15 to 22 
ozs. of water used per glass per washing cycle.‘ In con 
junction with this water, an amount of cleansing agent 
of the order of %()—%O ml. is suitable. An iodophor 
cleansing agent having both germicidal and detergent 
properties has been found very effective for purposes of 
the present invention. A satisfactory material is‘ that put 
out for example by Economies Laboratories, Inc., under 
the trade “Mikro-Kleen GW” or a product of Dubois 
Co. Inc. under the trade name “IOdEiI.” This material 
can be replaced if desired by other suitable detergent 
germicidal cleansing agents. ' 
Assuming that the glassware is to be cleansed without 

a prewash, the timer is set to operate the pump 1% 
immediately upon starting operation of the _machine. 
An item of glassware, such as tumbler 35 is inserted 
through opening 31, and being inverted, it is ?tted over 
the inner brush 36. The base of the tumbler pushes 
against the rod 152 bringing end 167 into contact with 
cam wheelfollower 16?», closing switch 179. Assuming 
that there is su?icient water pressure and cleansing agent, 
the closing of switch 174) will initiate operation of the 
machine. 
The timer is started to run and will continue to run for 

a six'second period during which time current will flow 
from conductors 186, 187, 193 to energize motor 85. 
Drive member 77 frictionally engages the tapered oppo 
sitely rotatable drive members 63 and 74 which counter 
rotate the coaxial 'drive shafts 62 and 70. The drive shafts 
in turn counterrotate brush 36 and the spider 49 carrying 
outer brushes 40. The counterrotating brushes are caused 
to turn at approximately 500 rpm. As the outer brushes 
rotate, the ends 55 of their associated adapters 46 move 
radially outward under centrifugal .force to bring the 
brushes into engagement with the outer surface of the 
tumbler 35. The outer brushes can rock back and forth 
at the center thereof so 'as to accommodate diiferent tum 
bler shapes and sizes. . 

Since the inner and outer brushes are counterrotating, 
. the wiping action of the bristles on the tumbler at the 

timer provides for energization of the pump actuator ' 
soleno'i'd'196 at the beginning and at the end of the wash 

7 ing cycles. 7 ' 

During the cleansing operation'the liquid cleansing 
agent and water is discharged within the chamber 25 
against the glassware and flows downwardly against the 
walls of casing 24 where it is collected at the lowermost 
part of the catch basin 23 and then runs out discharge 

The discharge opening 220 
discharges the waste ?uid through a T to a discharge line 
221 having a hose 222 connected therewith. The ?exible 
length of hose 222 thenileads to a waste sink. In some 
installations the discharge line-221 can be permanently 
connected to a‘ discharge facility. If the discharge line 
221 becomes clogged and drainage becomes inadequate, 
waste ?uid will eventually reach a spill line indicated by » 
the dashed liquid level 225 whereupon it'spills out. over 
the lip of the catch basin. , Above this level 225 is a short 
length of conduit 226 which can drain substantially all 
of the liquid in the ?uid line beyond vacuum breaker 95, 
thus preventing any siphonage of ?uid back to the potable ; 
water. supply even in the event of malfunctioning of 
vacuum breaker 95. . ' p 

. Since conduit 226 is at all times above uppermost level 
~ to which wastage ?uid can rise, there is no possibility ' 

for siphoning any of the wastage ?uid back to the potable 
water supply through the ?uid conduits even in the event 
of malfunctioning of vacuum breaker 95. This arrange 
ment meets'all of the usual requirements in plumbing 
codes in various municipalities and States for safeguard 
ing the potable water supply. ' , ' ' ' 

In operation, the timer is generally set to provide a 
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inner end and outer surfaces is in opposition and the 
forces are substantially balanced so that very little effort 
is required by the operator to hold the tumbler in place 
while it is being brushed. 

During the'cleansing cycle the timer also completes 
a circuit through conductors 186, 187, 191, to energize 
solenoids 194 operating valve 90 in the water inlet line 
87 so that water is supplied continuously during the cycle 
to the machine. It has been found from control test pro 
cedures that the water need not be heated in order to 
produce an eifective sanitizing of the glass. Although 
hot water can be used, it has become unnecessary to rely 
on heat as a cleansing factor in the invention. When the 
water enters the machine, it passes through conduit 92, 
the vacuum breaker 95, conduit 96 to the mixing chamber 
98 Where there is awaiting the cleansing ‘agent metered 

' from the pump 104. Approximately one half of the meas— 
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ure of cleansing agent is obtained from the downstroke 
of the piston at the last part of the preceding wash cycle 
and the other half comes from the upstroke of'the piston 
which takes place at the very ?rst part of each wash cycle. 

Assuming that the tumblers do not require an initial 
rinse during the washing cycle, the combination of 
cleansing agent and water is sprayed on the glass at the 
outset of the cycle. The timer is set to provide imme 
diate detergent with ‘switch 183 closed and switch 184 
opened. Thus a circuit is made through conductor 186, 
conductor 187, conductor 189, closed switch 183, con 
ductor 213, solenoid 196 for immediately operating pump 
104 to draw the piston i130 upwardly. This meters out 

va. quantity of cleansing agent, which, adds to the incre 
ment from the preceding cycle already contained in the 
mixing chamber 98. 



3,044,092 

The two ?uids, water, and cleansing agent pass through 
conduit 105 to the T 166 where the ?ow is divided be 
tween conduits 107 and 108, the flow in conduit 107 being 
sprayed over the external surface of the tumbler and the 
?ow in 108 beingpassed upwardly through the coaxial 
drive shafts and center brush post ‘for discharge through 
openings 12% onto the interior of the‘tumbler. Fluid is 
also caused to spray out of the end of post 37 because 
of the clearance between the push rod 152 and opening 
153. The glass receives the mixture of cleansing agent 
and water for about the ?rst second of the washing cycle. 
A part of the ?ow in conduit 108 is also directed to the 
short length conduit 226 (FIGS. 2, 4, 12) where it is 
directed out the opening 230‘ forming a spray which is 
directed in the direction of the lip of the tumbler. 
' For the next ?ve seconds of the washing cycle the 
liquid sprayed on the tumbler consists entirely of the 
cold water which rinses the cleansing agent from the tum 
bler surfaces and also facilitates removal of residue, for 
eign material, etc. from the tumbler surface. The inner 
and outer brushes continuously counterrotate to provide 
scrubbing action throughout the six second glass cleans 
ing operation. _ 

While the operation is described as lasting six seconds, 
this time period can be lengthened or shortened as de 
sired, by suitable adjustment of the timer 182. Also, 
the quantity of cleansing agent can be varied to suit re 
quirements, this adjustment being as previously described. 
Once the machine 20 is set for a given time period 

of cleansing operation, the machine will cycle at this 
period for each item of glassware and then the machine 
will shut itself off by breaking contactof conductor 186 
with conductor 187 (see FIG. 16) through the timer 182 
at which time the motor 85 is shut o?, the water valve 
90 is closed to shut oft" the supply of ‘water, to the level 
and the solenoid 196 of the cleansing agent pump is de 
energized causing downstroke thereof. 
The timer resets itself so that the machine is then 

ready for the next succeeding cleansing cycle. 
The machine is constructed so that it will not pass con~ 

tamination from one item of glassware to the next. That 
is, the brushes themselves are self-cleansing so that if they 
should pick up any bacterial ‘contamination from one 
item it will not be passed onto the next because each 
cycle ensures cleansing action of the brushes as well as 
the glassware. , 

The over-all cleansing efficiency of the machine is 
accomplished by reason of the ?uid distribution system 
which exposes substantially all of the glassware surface 
and brushes to the cleansing agent material which has 
both detergent and germicidal properties. 
The cleansing cycle is more e?ective for removing 

residue material such as the residue from milk shakes 
and the like if there is used a prewash, ‘followed by an 
injection of detergent and then a rinse. In this case, 
the six-second cleansing cycle consists of a two-second 
spray of water, then a one-second detergent-water spray, 
then three seconds of clear water rinse. Especially for 
removing milk residue from glasses this prewash step is 
desirable. The variation is provided by changes in the 
timer 182 in which switch 183 is opened, switch 184 is 
closed. The timer 182. then acts to close switch 210 to 

' energize the cleansing agent pump solenoid 196 to operate 
the pump 104 after a set ‘duration of the cleansing cycle. 

Because the machine is used to sanitize the glassware 
used in public institutions, it must be subject to periodic 
checkings to determine whether it is in satisfactory work 
ing order. It forms an important part of the invention 
that the machine can be readily inspected and checked 
to see if in proper working order. For example, the line 
102 from the cleansing agent tank 109 to the pump 104 
contains a- flexible length of plastic conduit which can 
be connected with a ‘delivery pipette containing liquid 
cleansing agent. The machine is then operated to de 
termine whether or not the operation of pump 104 will 
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1%.} 
remove the prescribed quantity of fluid from‘the pipette. 
As an additional safety factor, the machine will not 

operate under inadequate water pressure by reason of 
operation of ‘sensing apparatus 172; neither will the ma~ 
chine operate if there is an inadequate supply of cleansing 
agent in the tank 100 by operation of the ?oat valve 177 
and switch 178. . 

Thewashing cycle is sufficiently rapid so that large 
quantities of ‘glassware can be treated. ‘Therefore the 
machine is especially adapted for restaurants, hospitals, 
public institutions, etc. where glassware must be cleaned 
rapidly and e?iciently. Because each item of glassware 
is subjected to- the same cycle, the cleansing action pro 
vides a uniform protective treatment .to all items of 
glassware without the. independent judgment of the 
operator. 7 

While the ‘form of machine herein described constitutes 
a preferred embodiment of the invention, it is to be under 
stood that this invention is not limited to- this precise 
‘form of machine and that changes may be made therein 
without departing from the scope of the invention which 
is de?ned in the appended claims. ' ‘ 
What is claimed is: 
l. A cleansing machine adapted for e?ective operation 

with unheated water to cleanse and sterilize individual 
pieces of glassware and the like, comprising counter— 
rotatable brush means concentrically arranged to receive 
a piece of glassware therebetween and to provide simul 
taneous scrubbing actions in opposite directions at the 

. interior and exterior surface of said glassware, motor 
means to rotate said brush means, conduit and spray 
means connected to transmit unheated water from a 
supply line onto the glassware while it is being scrubbed, 
starter switch means, means responsiveto movement of 
a piece of glassware into scrubbing relation with said 
brushes to close said switch means and initiate operation 
of said machine, electrically operated valve means con 
trolling water ?ow through said conduit means to provide 
a washing and rinsing cycle, a timer mechanism con 
trolling the duration of operation of said motor means 
and operation of said valve means to provide a contin 
uous flow of water through said conduit means during 
said washing and rinsing cycle in responseto actuation 
of said switch means, a storage chamber for liquid germi 
cidal agent, and a positive displacement pump also con 
trolled by. said timer ‘mechanism and connected for 
metering quantities of germicidal agent from said cham 
ber into the ?ow of water conducted onto the glassware 
during the washing portion of each operating cycle. 

2. In a glassware cleansing machine, counterrotatable 
brush means concentrically arranged to provide simul 
taneous scrubbing actions at the interior and exterior 
surface of individual pieces of glassware, motor means 
to rotate said brush means, conduit means to transmit 
?uid for washing 1and rinsing said glassware while it is 
being scrubbed, starter switch means, means responsive 
to movement of said glassware into scrubbing relation 
with said brushes to operate said switch means, and 
initiate operation of said machine, a timer mechanism 
actuated by said starter switch means for controlling 
the duration of operation of said motor mean-s, a normal 
ly closed electrically operated valve means operable by 
said timer to allow continuous ?uid ?ow through said 
conduit means during a washing and rinsing cycle, a 
positive displacement pump actuated by said timer and 
operative to meter quantities of germicidal agent into 
said fluid to- be carried by said ?uid over said glassware, 
and circuit means predetermining the point in said cycle 
at which said pump becomes operative. 

3. In a glassware cleansing machine suitable for cleans 
ing tumblers and the like, two oppositely rotatable co 
axial‘ drive shafts each having a beveled drive member 
at one end thereof, said drive members being adjacent 
to each other and‘ having their respective beveled parts , 
arranged facing each other, means connecting each said 
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drive member to its respective drive shafts while pro? 
yiding for movement'of the, drive members along the 
lengths of said drive shafts,’ armotor -_for driving said 

motor 1and mounted on an axis transverse to said drive 
members, means urging said drivevmeans into engage 
ment with said drive members to produce opposite rota 
tion thereof, said dlivermembers being displaceable along 
said drive shafts to provide ,for variation in location of 
said drive means, means connecting said drive members 
to equalize the driving force developed thereon by said 
drive means connected to said motor, and counterrotata 
ble brush means operated by said respective drive mem- , 
bers, the bristles-of said brush means being proportioned 
to receive an inverted tumbler therebetween for cleansing 
simultaneously ‘and in opposite directions the interior \ 
and exterior surfaces thereof. 

4. In a machine for cleansing individual pieces of V 
glassware, a ?uid distribution system for conducting 
ermicidal agent ‘and rinse water to said assware, said , 
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?uid distribution system comprising ‘a ?rst conduit hav 
ing a circular perforated portion forldisch-arging ?uid 
onto the exterior of the glassware, oppositely rotatable 
coaxial drive shaft means each ‘having brushing elements 
associated therewith for simultaneously cleansing the 
interior and exterior of said glassware, a second conduit 
constructed interiorly of said drive shaft means for con 
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'drive shafts,v beveled drive means connected ‘to said '7 
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ducting ?uid to the interior of the glassware, electrically ' 
operated valve means for connecting a water pressure, 
source to said conduits, mechanically opera-ted switch 
means for initiating operation of said machine in response 
to placement of a piece of glassware between said brush 
ing elements, a positive displacement‘pump means for 
measuring out a predeterminedquantity of germicidal 
and detergent material, said pump‘ being connected to 
inject such material into the water supply admitted 
through said valve means, a timer mechanism actuated 
initially by said switch means and regulating the duration 
of ‘cleansingoperation, said timer operating both said 
valve ‘means and said pump means and including elec 
trical control means [for determining the stage at which 
said pump is operated. H 1 i , 

5. A machine for rapidly cleansing and sanitizing in 
dividual pieces of glassware,'tumblers, and the like, com 
prising wall means de?ning a washing chamber, hollow 
coaxial drive shafts extending into said chamber through 
‘said wall means, concentric inner and outer cleaning 
brushes mounted on said shafts and de?ning therebe 
tween Ya washing'station for a single piece of glassware, 
a spray member adjacent said outer brush and having 
means to direct a spray of cleansing liquid over the outer 

, surface of a piece at said washing station, Ia central spray ' 
device within said inner brush and arranged to direct 
cleansing liquid over the interior of the piece, conduit 
means extending from said’ spray member and said cen 
tral spray device and adapted for connection to 'a supply 
source of water, a control valve in said conduit means 
and selectively operable to determine the length of time 
of spraying each piece, drive means operable to rotate 
said shafts during opening of said valve, a storage tank 
‘for germicidal cleansing agent mounted adjacent said 
chamber, a selectively controlled metering pump con 
nected to withdraw a predetermined amount of cleansing 
agent vfrom said tank and to inject said amount into said 
conduit means for direct supply with water to said spray 
member and said central spray device at each actuation 
of said, pump, timer means operating said pump during a 
portion of the length of time said valve is opened and 
prior to closing of said valve to distribute the germicidal , 
agent over the piece before spraying of water is com 
pleted, said timer means also controlling said valve to 
‘determine the total cycle time of the machine, and a' 
drainconnection from said chamber for disposing of all 

6. A machine for rapidly» cleansingand sanitizing in 
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dividual pieces of glassware, tumblers, Fand'the 1ike,'com 
prising wall means de?ning 7a washing chamber, hollow 
coaxial drive shafts extending into said chamber through 
said ‘wall means, concentric innerand ,ouiter'cleaning 
brushes mounted on said shafts and de?ning therebetwe'en 
a washing station for a single piece of'glassware, motor 
means driving said shafts in opposite directions causing 
opposed action of said'inner and outer brushes on a 
tumbler inserted in said washing station, a spray ring sur- ' 
rounding said outer brush and having means to direct a 
spray of cleansing liquid over the outer surface of a 
piece at'said washing station, a central spray device with 
in said inner brush and arranged to direct cleansing liquid 
over the interior of'the piece, conduit means extending 
from said spray ring and said central spray device and 
adapted for connection to a supply source of water, a 
control valve in said conduit means and selectively op-i 

' crable to determine the length of‘time, of spraying each 
piece, a storage tank for germicidal cleansing agent 
mounted adjacent said chamber, a selectively controlled 
metering pump connected to withdraw a predetermined 
amount of cleansing agent from said tank and to inject 
said amount into said conduit means for direct supply 
with water to said spray ring and said central spray de 
vice at each actuation of said pump, timer means con 
trolling the duration of opening ‘of, said valve and run 
ning of said motor means and operating said pump dur 
ing a portion of the length of time said valve is opened 
substantially prior to closing of said valve to distribute 
the germicidal agent over the ‘piece before spraying of 
water is completed, and a drain connection from ‘said 
chamber ‘for disposing of all sprayed liquid. 

7. A machine for rapidly cleansing and sanitizing in 
dividual pieces of glassware, tumblers, and the like, com 
prising wall means de?ning a washing chamber, hollow 
coaxial drive shafts extending into said chamber through 
said wall means, concentric inner and outer cleaning 
brushes mounted on said shafts and defining therebetween 
a washing station for a single pie‘ceofglassware, a spray 
ring surrounding said outer brush and ‘having means to- > 
direct a spray of cleansing liquid over the outer surface 
of a piece at said washing station, ‘a central spray device 
within said inner brush and arranged to direct cleansing ’ 
liquid over, the interior of the piece, conduit means ex 
tendingfrom said spray ring and said central spray de 
vice and adapted for connection to a supply source of 
water, a control valve in said conduit means and selec 
tively operable to determine the length of time of spray 
ing each piece, drive means operable to rotate said shafts 
during opening of said valve, a storage tank for germicidal . 
cleansing agent mounted adjacent said chamber, a selec 
tively controlled metering pump connected to withdraw 
a predetermined amount of cleansing agent from said 
tank and to inject said amount into said conduit means 
for direct supply with water to said spray ring and said 
central spray device, means operating said pump during 
a predetermined portion of the length of ‘time said valve I 
is opened and prior to closing of said valve to distribute 
the germicidal, agent over the piece before spraying of 
water is completed, a drain connection from said cham 
ber fortdisposing of all sprayed liquid, and a timer con 
trol connected to said valve, said drive means, and to 
said pump and operable to cause a spray of water mixed 
with cleansing agent followed by a rinsing spray of water 
alone while maintaining functioning of said drive means 
and opening of said valve for a predetermined time. 

S. A machine as de?ned in claim 7 wherein said timer 
control is constructed to open said valve prior to operat~ 
ing said pump providing a pre-wash spray of water, and 
said timer control subsequently energizes said pump to 
spray a mixture of water and cleansing agent followed 
by a rinsing flow of water alone. 

9. A machine for rapidly cleansing and sanitizing in 
dividual pieces of glassware, tumblers, and the like, com 
prising wal-l means de?ninga washing chamber, hollow 
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coaxial drive shafts extending into said chamber through 
said wall means, concentric inner and outer cleaning 
‘brushes mounted on said shafts and de?ning therebetween' 
a washing station for a single piece of glassware, a spray 
ring surrounding said outer brush and having means to 
‘direct a spray of cleansing liquid over the outer surface 
of a piece at said washing station, a central spray device 
within said inner brush and arranged to direct cleansing 
liquid over the interior of the piece, conduit means ex 
tending ‘from said spray ring and said central spray de 
vice and adapted for connection to a supply source of 
water, a control valve in said conduit means and selec 
tively operable to determine the length of time of spray 
ing each piece, drive means operable to counter-rotate 
said shafts during opening of said valve, a storage tank 
for germicidal cleansing agent mounted adjacent said 
chamber, a selectively controlled metering pump con 
nected to withdraw a predetermined amount of cleansing 
agent from said tank and to inject said amount into said 
conduit means for direct supply with water to said spray 
ring and said central spray device at each actuation of 
said pump, means operating said pump during a portion 
of the length of time said valve is opened and prior to 
closing of said valve to distribute the germicidal agent 
over the piece before spraying of water is completed, 
a drain connection from said chamber for disposing of 
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all sprayed liquid, a timer control connected to operate . 
said drive means and to open said lvailve for a predeter 
mined cycle time, said control also having a connection 
to actuate said pump during an initial portion of said 
cycle time, and switch means responsive to positioning 
of a piece at said washing station to initiate operation of 
said timer control. 
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