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: 5-@laims;
1. .
| ffhe present invention relates to methods of
washmg dishes; or the like,
T Ing conventional dishwashing apparatus, the
liquitt employed in the vat for both washing and
rinsing purposes is hot water; and the dishes
may be subjected to & primary washmg step
and then a secondary washing step, followea by
a pnmary rinsing step and then a secondary
rinsing- step, the md1v1dua1 steps: eonsuming
predetermmed time intervals established by a
program controller incorporated in the appa-~
ratus At the conclusion of each step, the used
charge cf ‘hot water contamed in the vat is
drained, therefrom, and then a fresh change of
hot water is introdiiced into the vat to be used
1n carrying ‘out the succeedmc- step. Normally
a charge of ‘detergent is mtroduced into the
charge of hot water contained in the vat at the
begummg of the pnmary Washmg “step; while
the secondary washmg step is carried out with-
‘qut the addition of a new charge’ of detergent
since o small resxduum of the initial charge of
vdetergent is present in the vat following drain-
ing of the used charge of hot water at the con-
chlsron of the primary washmg step. This resid-
yunt is present in the vat as a result of a small
‘portmn of the used charge of hot water adher-
ing to the dishes and to the rack supportmg the
dishes gnd remaining in ‘the joints irr the walls
of the vat and i the drain mechanism connect—
ing the lower portlon of the vat to the assocmted
drain condurt Both Lhe primary rmslng step
and: the secondary rmsmg step- are carried oub
using only the charges of fréesh hot water in
order posxtlvely to elxmmate any films of de-
,tergent from the chshes Ultimately, ‘the- dishes
‘may be subaected to @ blast of hot air in order
to. ef’fe(-t a9 drymg action thereupon.

While this' method of washing dishes is hxgh}y
satisfactory when soft water is: employed it is
not entirely suceessful when hard water is' em-
ployed due to the presence therein of the ear-
bonates of calcium and magnesium. Specifically,
the dishes, after heing dried, are somewhat
streaked or-spotted and are thus robbed: of their
na.tural Tuster and sparkle This spotting: -is
especially noticeable on glassware, and: particu-

‘Tarly on stemware, the spots having a white:ar

greyish outline of irregular configuration. -

- Of course, this: impairment of the:luster of: the
" glassware is most noticeable-in-hard water locales,
~but it is to:seme extent: progressive; whereby the
effect may be detected in time in. the. form of a
general dlscolomtlon of the glassware even in
those areas. havmg only slightly hard water

Whlle the. prov1sron of. water softemng equlpment

(CL 134—25)
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in the plumbing preceding the dishwashing ap-
paratus in hard water localities is helpful in re-
ducing the rate at which this progressive imt-
pairment of the luster of the. glassware pro-
cseds, it does not. prevent the ultimate impair-
ment. noted, and the equipment daes not. work
satisfactorily without. frequent attention wrth
pariicular reference to.recharging.

In studying this problem it has been discovered
that this spotting: of the glassware is: directly
traceable. to. the drying thereon of rather large
droplets. of rinsing water, containing: caleium
carborate and: other hard water components,
following the secondary or final rinsing step, and
that this spotting may be prevented by elimi-
nating the droplets from the glassware immedis
auely fellowing the secondary or final rinsing step
and preceding drying, even though hard water is
employed. Fulther, it has. been discovered that
this ‘objective may be achieved by introducing a
suitable synthetic ‘wetting agent info the hot
Water contained in the vat in the secondary..or
final nnsmg step, whereby the surface tension

‘of the water is sufficiently reduced to: cause.if to

TUND freely from the glassware so. that no water

fdroplets of any a,ppreclable size: remain on the

'giassware at the conclusion of the secondary or

final rinsing step- and precedmg drying of the

glassware.
In carrying out thrs method it is preferred

‘that s Hould synthetlc wetting agent be employed

and that an excess charge thereof be introduced
into the charge of hot water eontained in the

‘vab in the primary rinsing step so that the de-

sired effect is also achieved in this step. Then
when the secondary or ﬁnal rinsing step is car-
ried out a sufficient charge of the wetting agent

‘will ‘be present in the eharge of hot water con-
“tained n the vat, sinee a residuum of the initial

excess charge of the synthetlc wetting agent is
present in the vat following draining of the used
charge of hot water at the conclusion of the pri-
mary rinsing step, this residuum bemg present,
in the vat due to the circumstances prevmusly
noted

Acccrdmgly, it is a general object of the pres-

ent invention to provide an improved method of
‘Washmg ‘dishes, or the like, that preserves the

natural luster and sparkle thereof and prevents
streaking and spotting thereof 1nc1dent to dry-
ing.

Another objeet of the invention is to provide a
methoc’._ of washmg dlshes, or the like, that in-

‘cludes an improved rinsing step employing hot
Water contammg 8 synthetlc wetting agent.

Further features of the mventmn pertain to the
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particular arrangement of the steps of the
method, whereby the above-outlined and addi-
tional operating features thereof are atfained.

The invention, both as to its organization and
method of operation, together with further ob-
jects and advantages thereof, will best be under-
stood by reference to the following specification
taken in connection with the accompanying draw-
ings, in which Pigure 1 is a front elevational
view, partly broken away, of dishwashing appa-
ratus in which the method of the present inven-
tion may be carried out; Fig. 2 is a vertical sec-
tional view of the dishwashing apparatus, taken

10

in the direction of the arrows along the line 2-—2 .

in Fig. 1; Pig. 3 is a front perspective view of
the dishwashing apparatus shown in Figs. 1 and

15

2, illustrating the front door in its open position

and the dish-supporting rack in its withdrawn
position, wherein it is carried by the front door;
Fig. 4 is an enlarged side elevational view of the
synthetic wetting agent receptacle that is car-
ried by the dish-supporting rack, as illustrated
in Figs. 2 and 3; Fig. 5 is an enlarged plan view
of the synthetic wetting agent receptacle shown
in Fig. 4; and Fig. 6 is an enlarged front eleva-
tional view, partly in section, of the synthetic
wetting agent receptacle shown in Pigs. 4 and 5.

Referring now to Figs. 1 and 2 of the draw-
ings, there is generally illustrated automatic
dishwashing apparatus {8 that is preferably of
the character of that disclosed in the copending
application of Hdgar S. Stoddard, Serial No.
105,618, filed July 19, 1949, now Patent Number
2,635,941, and incorporating a wetting agent
receptacle and embodying structure for carrying
cut the method of the present invention. The
dishwashing apparatus i0 is of the gasketless-
door front-cpening type including a cabinet {{
housing a substantially vertically disposed vat
12, the cabinet |1 and the vat 12 having sub-
stantially aligned front openings that are closed
by a front door {3. The front door 13 is piv-
otally mounted adjacent to the lower edge there-
of within the lower portion of the vat 12 and is
movable between a substantially vertical closed
position and a substantially horizontal open posi-
tion. . Also, the dishwashing apparatus {8 com-
prises movable rack structure 14 that is adapted
to support dishes, and other utensils, within the
vat 12 for washing purposes, the rack structure
14 being movable into and out of the vat 2
through the front openings when the door 12
occupies its open position. An impeller 15 is
arranged within a sump (1§ formed in the lower
portion of the vat {2 -and is rotated by an as-
sociated electric operating motor 17 for the pur-
pose of producing a washing action within the
vat {2 when the door 13 occupies its closed posi-
tion and washing liguid is contained in the sump
16, More particularly, the impeller 15 is rotated
in the counterclockwise direction as viewed from
the top of the vat 12 in order to produce an
upward swirl of the washing liquid or the rinsing
liquid through the rack structure {4 supporting
the dishes and other utensils, whereby the wash-
ing liquid or the rinsing-liquid is thrown up-
wardly into bombarding relation with the dishes
supported by the rack structure 14 and then
falls downwardly back into the sump 16 to be
recirculated.

For the purpose of supplying washing 11qu1d
or rinsing liquid to the vat (2, there is provided
an inlet conduit 20 connected to a suitable source
of washing liquid or rinsing liquid, such, for
example, as a hot water tank. The inlet conduit
29 communicates with the inlet port of an inlet
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may be retained in the sump I8.

valve 21 of the solenoid controlled type; and
the outlet port of the inlet valve 21 communicates
with a conduit 22 that is connected to a spraying
device 23 arranged in a depression 24 formed
substantially centrally within the top wall of the
vat 12. The inlet valve 21 is of the fast-opening,
slow-closing type, being governed by an associ-
ated dashpot so as to prevent water hammer in
the plumbing communicating with the inlet con-
duit 28. The inlet valve 21 is normally biased
into its closed position, and when the solenoid 21’
thereof is energized, it is cperated into its open
position in order that the hot water may be

‘supplied from the inlet conduit 28 to the spray-

ing device 23, whereby the hot water is sprayed
downwardly in a rotating swirl by the spraying
device 23 from the top of the vat (2 through
the rack structure 14 and accumulates in the
sump I6. Subsequently, when the solenoid 21’
of the inlet valve 21 is de-energized, the inlet
valve 21 is moved slowly from its open position
into its closed position in order to cut off the
supply of hot water from the inlet conduit 20
to the spraying device 23.

For the purpose of controlling the retention
of washing liquid or rinsing liquid in the sump
{8, there is provided a drain mechanism 38 of
the solenoid conftrolled type. The drain mech~
anism 38 comprises a flexible conduit 31, one end
of which communicates with 2 drain fixture 32
provided in the lower portion of the sump (8§,
and the other end of which communicates with
a drain conduit 33 that is connected via a trap,
or the like, not shown, to drain plumbing, not
shown. The flexible conduit 81 is normally biased
by its weight into its lower portion in order fo
place the interior of the sump 16 into free drain-
ing communication with the drain conduit 33
s¢ that any washing liquid or rinsing liquid ac-
cumulating in the sump {6 runs through the
flexible conduit 3{ into the drain conduit 33;
and when the solenoid 38’ thereof is energized
the flexible conduit 31 is elevated into its upper
portion in order to cut off the free draining
communication between the interior of the sump
{8 and the drain conduit 33 so that a predeter-
mined charge of washing liguid or rinsing liquid
Subsequently,
when the solenoid 38’ is de-energized the drain
mechanism 38 is returned o its free draining
position in order to effect draining of the wash-

ing liquid or rinsing liquid from the sump {6.

For the purpose of effecting drying of the dishes

and -other utensils supported by the rack struc-

ture 14 within the vat 12, there ig provided a heat-
ing unit or element 4% that is preferably of the
sheathed resistance conductor type. The heating
element 40 is disposed in the lower portion of the
vat 12 below the rack structure 14 and in sur-
rounding relation with respect to the impeller {§
so that air blown by the blades of the rotating im-
peller 5 contacts the heating element 48 and
then moves upwardly through the rack structure
{4 into contact with the dishes and other utensils
supported by the rack structure 14 in the vat 2.
- The lower portion of the door {3 carries a de-
tergent cup 41 opening toward the interior of the
vat 12 that is adapted to receive a charge of de-
tergent. Preferably the detergent that is em-
ployed in the detergent cup 41 is of the type sold
under the trade name “Calgonite” that comprises
about 40 per cent sodium hexametaphosphate and
60 per cent sodium metasilicate.

As best shown in Fig. 3 the rack structule l4
is reniovable ds a whole from the door I3 in its
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open ‘Position and cotprises a IoWer dishrack 42
and a detachable upper dishrack 43. ‘Thé upper
dlshrack 43 in tum comprises an outer marginal
sectlon 44 and an 1nner detachable central sec-

PR

dlshrack ] carries 2 perforated s1Iverware bas-
ket 46. No*‘mally, the plates and other large
dishes are arranged in the Jower dishrack.42; and
the sﬂverware is arringed in the basket 3. Also,
the tups and saueers are normally ‘arranged in
thé outer margmal Section 43 of the upper dish-
rack 43; while the drinking glasses, tumblers, and
tl}e 11};_e are normally arranged in the central sec-
cential portlon of the central sectmn 45 of the up-
Jber dishrack 43 comprises an upwardly extending
subsﬁantialiy cyImdmcal open-work Element 41
dlsposed substantially d1r°ct1y below the. spraylng
device 23 when the Tack structure 14 occupies its
‘normal ‘position in the vat 12; which eentral cyl-
inhder element 41 cafries a wetting agent re-
ceptacTe '50. "T'his Wwhen the rack structure 14 oc-
¢upies its normal position in the vat 12 the wét-
€mg agent receptac“le 50 is dlsposed directly bélow
'a;daacent ‘to “the spraying device 22 for a
purpOSe ‘mote Tully ‘explained Heréihafter.
‘A Best shown in Figs. 4 to 6, inclusive, the syn-
‘thidtic “Wetting agent -receptacle 50 comprises &
substantlally cylmdflcal “eody 5l prov1ded w1th a

a1 body 51 adJacent to otie suie there-
Shgément itcluding 'a suitable hitige

%ody ’5I carrxee_ a plurahty of angularly spaced-

in the central cylmdncal elemerit “47 cartied’ by
._‘the ‘central” Section 45 0f thie upper "dishrack 43,

6¥%ehy ‘the recepta,cle 59" nigy be readily placed
“a¥id removed with ‘respect to the- central “cylin-
’arlcal element “41. “The top cover “52 carries ‘a
“yalve elemenit 55° Aipon-the Tower” surface thereot,
wh1ch valve element b5’ has’a’ ‘plurality-of “angu~
" §paced-apart holes 56 ‘Tormed thersin-that
b atewith a’ cofresponding plurality “6f “an-
guIarIy"spaced :gpait holes 571 formed in the top

cover 52, the valve element 55 being mountedtor -

T ation’ Upon-a-screw’ 58: Carrying a nat’59°on the
“Invigr- énd “théreof, - Accordingly, the “vilve “€le-
“nient 55° ‘may e’ gelectively rotated-with respect
“to’ the*top cover §2-in"order séléctively to adjust
% e effettive openitiz’ between’ the interior 6fthe
g ﬁyhndncal body 5i-and-the exterior ss‘a tesult of
“theseléttive matching’ bétween’ the holes58-and
i Thus ‘it ‘will ‘be understood ‘that when'the
‘Feceptacte 50 is supported ‘in“position by the vack
structure I 'dlrectly ‘below the” spraying ‘device
8% in thevat’ 12°th5t the rate at which hot water
Y87 accumwated therem is-gependetit-upon the: ad-
-‘*j‘us‘t‘ment of the valve élement-55; whicharrange-
‘ment isutilized fo¥t a ‘purpose deseribed herein-

“HTber.
S Pinally, the téceptacle 50 comprisesa substan-

e

iRy <U<shaped ‘tube ‘or-siphon ‘device:81 pro- ¢

“jectihg throughthe itbper portién of the-¢cylindri-
ealsside 'wall 51 “the:siphon-elément:61 including
leg 62 disposed:-within' the:cylindrical ‘body:81
sahd-projecting downwardly:andterminating :ad-
jaeent to ‘the hottom wall thereof,;and a: leg:.63
itlisposed:-exteriorly:of the cylindrical body:5f:and
projecting fdowAwardly: ;below :the bottom. »will
~#Hereof. As:ithehotiwatertis:accurnulated insthe

rTeceptacle 50 the head of liquid therein rises un-

‘@évide 53, The cetitsr poftion of the cylindrical. -

8,871,087

£l 1t reaches o Tevel indicated geénerally at 84,
whereby a predetermined quantity of liquid has
‘been accumulated in the receptacle 50, The Ha-
yid then flows between the legs 62 and 63 of

5 the siphon device 61 falling through the leg 63
and producing -a siphon action between the legs
63 and 62 in 2 well-known manner, whereby sub-
stantially the entire liguid contents-of the reeep-
‘tacle 50 is discharged by the siphon device 64
into ‘the vat 12. Thus it-will beunderstood that
when g predetermined quantity of liguid 4s -ac-
cumulated within the receptacle 50 that substan-
tially the -entire liquid -contents thereof is auto-
matically discharged therefrom-by-the siphon-de-
vice 61 ‘into the -vat “I2; ‘which arrangement is
1itilized for 4 purpose more-fully -explained ‘here-~
“nafter.

“The ‘synthetic wetting -agent-that may be -em-

‘ployed ‘in ‘the ~rec:ep'taé1,e 50 ‘may ‘be of -any -suit-
20 able type although -itis preferahle that-it he 4n
the form of -a liquid, and-it‘has*been found that
‘a'gredt variety -of ‘the sulfuric-acit -esters of ‘the
Higher fatty acids -are admirably -suited -to this
‘end, For examples, sodium ‘lauryl sulfate -and
‘octadecyl ‘sodium -sulfate “are quite -satisfactory.
Lﬁlfso,* the ‘long -¢hain ‘sulfonates -are -suitable -and
‘sodium- lauryl -sulfonate -and oectadeeyl -sodiwm
sulfonate “have ‘heen found “to be - satisfactory.
The -chemiicdl compogitions 6f ‘these synthetic
‘weétting ‘agents form no ‘part-of -the -present+in-
“vention-and-any synthétic wetting-agent-is-suit-
-able‘that -possesses-the-characteristic of reducing
“the- surface-tension~of *hot water sufficiently«to
“cause~the “hot water -contacting “the -dishes -and
“glassware‘to-runfreely -and-quickly therefrom:in
~order-toprevent-the presence of lairly large erp-
‘Iets ‘of  rinse ‘water-on-the -dishes-and -glassware
“félowing the secondary-or final-<tinsing -step,-and
preceding drying, as explajned more fullyl ‘here-
40 inatter.

“Ferthe purpose of effecting-coordinated, Gpera-
‘tion-of' the-various-control elements: mcorporated
“Inthe-dishwashing apparatus-10-in-order-to ac-
~complish-a--complete -eycle-of - operation,there:is
“incorporated-therein~an- electric ~control -circuit

45 andprogram: controller -of the-tharacter-of-~that

+ §isclosed in‘the-copending apphcatmn of* Douglas

FPEAlien fSerial No+91:906; ﬁledMay 7,-1949. ~This
weiretit «eontrol: «arrangement “includes: a-program
“pofitroller~of-the-tinver “type-indicated generally
504611 and disposed-in“the-unperdefts hand-front

fpervion B the a;pparatus 19 bet\veen‘the adj a.cent

25

30
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&

measuring-coil-or relay 12 dxsposed in-thelower
6573eft-hand front-portion of the-apparatus 18 be-
“ween the-gdjaeent left-hand- side-wall of the
“cabinet. (- and-the-gdjacent left-hand side- wall
agfifthes vat 12, -and~a ‘door~switeh 43~ carried- by
““$hetbottom -wall-of the-vat-12- and- controled: by

60" ‘the:movements-6f“the-front-door 13. *The-pro-
“gram/-cofitroller+¥ -comprises- an-electric~ ~drive
~mbtor,” not’ shown, -0f -the-timer: type such,~for
~examile, -as a *“Telechron” - motor, .switching
structure; not’shown; ang an-operafing shaftthat
“extends through the front .wall of ‘the cahinet. i
pand;supnorts .2 rotatakle control knob: T4, .that
ncogperatesswith. an indicia . plate 15 .that . is.di-
rectly.mountéd:adiacent. thersto upon. the frpnt
0 ~wall .of ;the.cabinet <4}, ‘Fhe.eontrol; rknob #14
earries:gn:index pointerthat: ceeperates with the
indicia YQffand 4ON - carried; by.the: ind
~iplates75, vthe «indieia :noted.-heing=axrgnged. in
~wangulars spaced-gpart-relation. - Of .eourse, the
76 circuit control arrangement also includes the
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electric operating motor 11, the operating sole-
noid 2{’ of the inlet valve 2{, the operating
solenoid 38’ of the drain mechanisim 38, and the
electric heating element 48; and finally the cir-
cuit control arrangement includes a source of
current supply that may be of 115 volts 60 cycle
A, C. .

The details of the connection and arrangement
of the circuit network in order to accomplish a
complete washing cycle in the dishwashing ap-
paratus {2 form no part of the present inven-
tion, and in the interest of brevity only the over-
all eycle of operation of the apparatus 19 will be
described with particularity.

In order to prepare the dishwashing apparatus
10 for a cycle of operation, the dishes, glassware
and other utensils are appropriately loaded into
the rack structure {4; and a. predetermined
charge of the liquid synthetic wetting agent men-
tioned is placed within the body &4 of the recep-
tacle 50 through the open top thereof while the
cover §2 occupies its open position. The cover
-52 is then refturned to its closed position with
respect to the open top of the body 5i; and it
may be assumed that the valve element 55 oc-
cupies an adjusted position with respect to the
cover 52 so that the liquid contents of the wet-
ting agent receptacle 50 will be discharged by
the siphon device 6f{ during the primary rinsing
step, as explained more fully hereinafter. The
rack structure 14 is then pushed forwardly into
the vat 12 into its normal pecsition, whereby the
cover 52 of the wetting agent receptacle 30 is

- disposed immediately below the rotary spraying
device 23. A charge of the defergent noted is
then placed in the detergent cup &1 provided in
the lower inner wall of the door {3; and the door
13 is moved from its open position into its closed
position.

The rotatable control knob 74 is then rotated

from its “Off” position into its “On” position
initiating operation of the program selector T{
and the electric control network. Specifically, at
this time the program selector T initiates opera-
tion of the operating motor 17 and initiates op-
eration of the timer motor incorporated in the
program selector 7{. The operating motor (71
rotates the impeller i in the counterclockwise
direction as viewed from the top of the vat 12;
and the timer motor drives the control knob 74
continuously in the clockwise direction, as viewed
in Fig. 1, at a predetermined rate and ultimately
back into its “Off” position. After an elapsed
time interval of approximately 90 seconds, the
program controller T{ effects energization of the
inlet valve solenoid 2{’, whereby the inlet valve
2{ is operated from its closed position into its
open position so that washing liquid may be sup-~
plied from the supply conduit 20 to the spraying
device 23. The washing liguid is sprayed down-
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wardly from the spraying device 23 into the vat .

12 and through the dishes supported by the rack
structure {4 and accumulates in the sump {6
from which it is drained through the drain
mechanism 30 directly into the drain con-

65

duit 33 since the drain mechanism 30 occupies ..

its draining position at this time. Of course,
some of the washing liquid in the sump {6 may
be caught and fiung upwardly by the blades of
the impeller {5 through the dishes supported by
the rack structure {4, although this action is not
considerable at this time since the drain mecha-
nism 38 occupies its draining position as previ-
ously noted. Also, some of the washing liquid
sprayed downwardly in the vat 12 from the spray-

70

75

ing device 23 enfers the wetting agent receptacle
50 and is accumulated therein, along with the
liquid wetting agent already in the receptacle 50.
Approximately 30 seconds after the inlet valve
21 is thus operated into its open position, the pro-
gram controller 7i energizes the solenoid 38’ of
the drain mechanism 38, whereby the drain
mechanism 20 is operated from its draining posi-
tion into its non-draining position so that the
washing liquid is accumulated in the sump 186.
At this time the washing liquid accumulating in
the sump 19 is caught by the blades of the im-
peller 18 and is flung upwardly through the rack
structure {4 and the dishes supported thereby
against the walls of the vat §2 and the door 13
and again returns to the sump (6. )
The supply of washing liquid from the spray-
ing device 23 continues and as the quantity of
washing liquid accumulating in the sump {6 in-
creases, the load imposed upon the impeller 15
is gradually inecreased, the current drawn by the
motor {7 being gradually increassd and metered
by the measuring coil or relay 72, When g pre-
determined quantity of washing liguid accumu-
lates in the sump {5 a corresponding predeter-
mined load is imposed upon the operating motor
17, whereby the current metered by the measur-
ing relay 72 reaches a predetermined value.
When this current traversing the relay 72 reaches
the predetermined value mentioned, indicating
that the vat {2 now contains a full and predeter-
mined quantity of washing liquid, the measuring
relay 12 operates and effects de-energization of
the solencid 2{’ of the inlet valve 21, whereby
the inlet valve 2i is slowly returned from its
open position into its closed position. Shortly
thereafter the inlet valve 2! is completely closed
cutting off the supply of washing liquid from the
supply conduit 28 to the spraying device 23.
Approximately 45 seconds after the drain
mechanism 38 is operated into its non-draining
vosition, the program controller Tf further opens
the cireuif for energizing the solenoid 21’ of the
inlet valve 21, thereby providing a timed arrange-

? ment for effecting the return of the inlet valve 21

into its closed position in the event this result
has not already been brough about by operation
of the measuring relay 72 within the 45 seconds
period mentioned.

The primary washing step is thus initiated upon
the operation of the drain mechanism 38 into its
non-draining position, and continues for a total
time interval of approximately 330 seconds; and
within this time interval and in response to the
accumulation of a predetermined quantity of
washing liquid in the sump 18, the charge of de-
tergent contained in the detergent cup 4i is in-
troduced into the washing liguid contained in the
vat {2 in order that the primary washing step may
he effective to remove grease and other. foreign
materials from the dishes supported by the rack
structure 14. The arrangement for introducing
the detergent is disclosed in the copending ap-
plication of FPorrest A, Walker, Serial No. 57,448,
filed October 30, 1948, and is based upon the ac-
cumulation of a predetermined quantity of wash-
ing liquid in the sump {§ during the primary
washing step, whereby the washing liquid accu-
mulating in the sump {8 is flushed or washed into
the detergent cup 41 carried by the inner wall of
the door 13 causing the detergent contained
therein to be washed into the body of washing
liguid contained in the vat 2. This introduc-
tion of the detergent into the washing liquid con~
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tained in the vat {2 is accomplished shortly. fol-
lowing the’ operafion of the drain mechanism. 30
into its non-draining position initiating the be-
ginning of the primary washing step so that the
detergent is present in the washing lHquid during
4 substantial part of the time interval.of the pri-
mary washing step.

. At the conclusion of the pru* ary washing step
the program contreller 71 opens the circuit for
energizing the selenoid 32" of the drain mecha-
nism 38, whereby the drain mechanism. -39 is
returned from its non-draining position into its
drammg ‘position so that the washing liquid -and
the carried detergent contained in the sump 48
is drained. therefrom in a very short interval of
time; and approximately 45 seconds after the
drain mechanism 33 is operated into:its drain-
ing position, the program -contreller T4 again
closes the circuit for -en: rgizing the solenoid 24’
of. the inlet valve 24, whereby washing liquid is
again supplied to the spraying device 23 .and is
again sprayed -downwardly into the wvat 12,
Approximately 10 seconds after the inlet wvalve
21 is.operated into its open position, the program
controller- #i recloses the -circuit for energizing
the solenocid 33’ of the drain mechanism 36,
whereby the drain mechanism 30 is operated into
its non-draining position in order to initiate a
secondary washing:step.

The secondary washing step proceeds in the
manner of the primary washing step described
above; however, without the addition of :another
charge of detergent since a residual amount of
the initial charge of detergent remains in the vat

12 from the primary washing step: This resid- ¢

uum of the detergent-is present-in:thevat 12.singe
2 small portion of the charge of washing liguid
contained inthe vat {2 during the primary wash-
ing . step remains therein due ‘to- adherence to

the dishes and the rack structure 4 and due to

its presence on the wall structure of the vat (2
and in-the drain mechanism 30. Specifically, the
inlet valve 24 ‘is subsequently operated -into-its
closed position under the control of the measur-
ing relay 72 dependent upon the load upon the
operating motor 17, or under the control of the
program controller T4; all in the manner previ-
ously explained. In-any case, after-a time inter-
val of approximately 45 seconds following -opera~
tion of the drain mechanism 26 into_ its non-
draining position -the inlet valve 21 is -operated
into -its closed position. At this time the inlet
valve 2! occupies its closed position and the drain
mechanism 38 occupies its non-draining position,
whereby the secondary washing step continues in
the manner previously explained. As the wash-
ing Houid is sprayed downwardly from the spray-
ing déviee 2% into the vat {2 during the secondary
washing “step, additional licuid is accumulated
in the wetting agent receptacle 50. The second-
ary washing step continues for a time interval of
aprroximately 330 seconds following operation
of the drain mechamsm inte its non-draining
position; whereupon the program selector Tf
effects the return of the drain mechanism 38 into
its. draining position. as previcusly explained.
"The washing ligquid accumulated in the sump
18 is drained into the drain conduit 33 in the
manner previously explained in a very short time
interval; and approximately 45 seconds after the
nrmn mechamsm 36 is operated into its dram-
ing posmon the program selector T1-again op-
erates the. inlet valve 21 into ‘its open ‘position.
"”he nnsmg liguid 1s then spmyed downwardly
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inta the vat [2 by the spraying device. 23 for
a. time interval of ‘approximately 10 seconds;
whereupon the program controller Ti again re-
turns the drain mechanism 34 into its non-drain-
ing position, initiating a primary rinsing step.

The primary rinsing step proceeds in a man-
ner substantially identical to the primary wash~
ing step described above, whereby the inlet valve
21 is subsequently operated into its closed po-
sition under the control of the measuring relay
72 dependent upon the load upon the operating
mator t1, or under the control of the program
selector T1; dil in fthe manner previously ex-
plained. In any case, after a time interval of
approximately 45 seconds following operation of
the drain mechanism 30 into its non-draining
position, the inlet valve 21 is operated info its
closed position. The primary rinsing step con-
tinues for a time interval of approximately 90
seconds following the operation of the drain
mechanism 38 into its non-draining position,
whereupon the program selector Ti effects the
return of the drain mechanism 30 into its drain-
ing position.

As the rinsing 11qu1d is sprayed downwardly
from the spraying device 23 into the vat {2 dur-
ing the primary rinsing step, additional liguid
is accumulated in the wetting agent receptacle
59, whereby a predetermined total head of liquid
is accumulated .in the receptacle 50 causing the
siphon device §1 to operate automatically to dis-
charge. substantially the entire liquid contents
of the receptacle 53 into the vat 12. The charge
of wetting agent thus introduced into the charge
of .rinsing liquid contained in the vat 12 reduces
the surface tension thereof so that the rinsing
liquid runs freely from. the dishes. supported by
the rack structure (4.

. The rinsing liquid accumulated in the sump
18 is drained into the drain conduit 33 at the

© conclusion of the primary rinsing .step in the
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manner previously explained in a short time in-
terval; and approximately 45 seconds after the
drain mechanism 390 is operated into its draining
wosition, the program selector 71 reoperates the
inlet valve 21 into its open position. The rinsing
liquid is sprayed downwardly from the .spraying
device 23 into. the vat 12; and approximaiely 10
seconds. following operation . .of the.inlet valve 21
into its open position the program selector T4
effects operation of the drain mechanism 30 into
its non-draining position in order to initiate a
secondary rinse step.

The secondary rinsing step proceeds in.a man-
ner substantially identical to the primary rins-
ing step described above except that no addi-
tional charge of synthetic wetting agent is in-
troduced into the charge of rinsing liquid con-
tained in the vat 12. . Theinlet valve 21 is subse-
quently operated into. its closed position under
the control of the measuring relay 12 dependent
upon the load upon the operating motor 17, or
under the control of the program selector 11; all
in the manner previously explained. In any
case, after a time interval of approximately 45
seconds following operation of the drain mech-
anism 38 into its non-draining position, the inlet
valve 21 is.operated into its closed position. The
secondary rinsing step continues for a time in-
terval of approximately 90 seconds following the
operating of the draining mechanism 38 into its
non-drammg position, whereupon the program
selector 4 effects the return of the dram mech-
ahism 39 into. its draining position. - )
The rmsmg hquxd accumulated in the sump
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16 is drained into the drain conduit 83 in the
manner previously explained in a short time in-
terval; and approximately 45 seconds after the
drain mechanism 30 is operated info its drain-
ing position, the program selector Ti closes the
circuit for energizing the heating element 48,
whereby heat produced by the heating element
49 is circulated in the vat 12 by the blades of
the impeller {5 in the form of an upwardly di-
rected blast of hot air into contact with the
dishes supported by the rack structure i{4.

Since a residuum of the synthetic wetting agent
is present in the body of rinsing liquid contained
in the vat 12 during the secondary rinsing step,
due to the cireumstances previously noted, the
surface tension of the rinsing liquid is sufficiently
reduced so that it readily runs off the dishes sup-
ported by the rack structure {4 at the conclusion
of the secondary rinsing step. Accordingly, at
this time when the drying step is initiated there
are no droplets of rinsing liquid of any consider-
able size adhering to the dishes supported by the
rack structure 4. The hot air circulated in the
vat 12 by the impeller {5 is directed into con-
tact with the dishes supported by the rack struc-
ture {4 effecting a drying action thereupon, and
is thence circulated back into contact with the
heating element 40 by the impeller {5.

This action constitutes an initial drying step
and is continued for a time interval of approxi-
mately 1200 seconds, whereupon the program
selector 11 opens the circuit for energizing the
operating motor 17 while retaining closed the
circuit for energizing the heating element 460,
Accordingly, the operating motor {7 stops, ar-
resting the rotation of the impeller {5, while the
generation of heat by the heating element 49
continues. Thus drying of the dishes supported
by the rack structure 4 continues through a
final drying step after operation of the impeller
{5 has been arrested. The final drying step con-
tinues for a time interval of approximately 600
seconds, whereupon the program controller Ti
interrupts the circuit for energizing the heating
element 48, as swell as the eircuit for operating
the timer motor incorporated in the program
selector T{.

At this time the control knob 74 has been ro-
tated from its “on” position in the clockwise
direction back into its “off” position; operation
of the program selector 11 has been arrested;
and the cycle of operation of the dishwashing
apparatus {0 has been completed. Thus it will
be understocod that when the manual control
knob 74 of the program selector 7i{ is rotated
from its “off” position into its “on” position in
the clockwise direction, further operation of. the
program selector Tl is automatically continued
under the control of the associated timer mator,
whereby the cycle of operation of the dishwashing
apparatus 10 is carried out automatically, a time
interval of approximately 2970 seconds being re-
quired.

During the operation of the dishwashing ap-
paratus {0 in the timed cycle above-deseribed,
the door 13 must be retained in its closed posi-
tion in order to retain the door switch 13 in its
closed position, since the door switch 73 cccupies
an interlock position in the control ecircuit net-
work; and any time the door 13 is operated into
its open position, the door switch 13 is operated
into its open position arresting the cycle of op-
eration of the dishwashing apparatus {0. Final-
Iy, at the conclusion of the timed washing eycle,
the dishes supported by the rack structure i4
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have not only been thoroughly washed and
rinsed, but they have also been subjected to a
drying action. Subsequently, the door {3 may
be moved from its closed position into its open
position, and the rack structure 4 may be moved
out of the vat over the door 13 so that the dishes
may be removed from the rack structure {4 and
placed in a kitchen cabinet, or the like, if de-
sired.

In the operation of the washing apparatus 10,
the dishes, glassware, etc., supported by the rack
structure 14 are subjected to the initial and the
final drying steps, following the secondary rinsing
step, under conditions such that there are no
droplets of rinsing liquid thereon during the
drying actions. This effect is accomplished by
virtue of the presence of an adequate amount of
synthetic wetting agent in the charge of rinsing
liquid during fthe secondary rinsing step, an ex-
cess charge of synthettic wetting agent being
introdueed into the charge of rinsing liquid
during the primary rinsing step as a matter of
preferred technique. Since the dishes, glass-
ware, and the like, undergo the drying action
without the presence thereon of the water drop-
lets mentioned, it is not critical that the washing
and rinsing liquids employed in the dishwashing
apparatus {8 may comprise hard water that has
been merely heated to the proper temperature
in a hot water tank, or the like, without any
water softening treatment. Specifically, since
the dishes, glassware, etc., are subjected to the
drying actions noted in the absence of the water
droplets mentioned, they are not spotted or
streaked at the conclusion of the drying step or
subjected to the gradual discoloring effects that
normally proceed from the utilization of hard
water in dishwashing apparatus of this character,

In view of the foregoing, it is apparent that
there has been provided an improved .method
of washing dishes, or the like, that may be readily
carried out in a known type of automatic dish-
washing apparatus, as well as improved equip-
ment that may be readily installed into the auto-
matic dishwashing apparatus mentioned in order
to convert it to carry out the present method.

While there has been described what is at
present considered to be the preferred embodi-
ment of the invention, it will be understood that
various modifications may he made therein, and
it is intended to cover in the appended claims all
such modifications as fall within the true spirit
and scope of the invention.

What is claimed is:

1. The method of washing dishes, or the like,
arranged in an enclosing vat comprising intro-
dueing & first body of hot water into the vat,
introducing an excess charge of detergent into
the first body of hot water, circulating the first
body of hot water in the vat into bombarding
relation with the dishes for a time interval in
order to effect primary washing of substantially
all of the soil therefrom, draining the first body
of hot water from the vat, introducing a second
body of hot water into the vat, circulating the
second body of hot water in the vat into bhom-
barding relation with the dishes for a time in-
terval in order to effect secondary washing of
the small residual soil therefrom, draining the
second hody of hot water from the vati, intre-
ducing a third body of hot water into the vat,
introducing an excess charge of synthetic wetting
agent into the third body of hot water, circu-
lating the third body of hot water in the vat into
bombarding relation with the dishes for a time-
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interval in order to effect primary rinsing of
substantially all of the detergent therefrom,
draining the third body of hot water from the
vat, introducing a fourth body of hot water into
the vat, circulating the fourth body of hot water
in the vat into bombarding relation with the
dishes for a time interval in order to effect sec-
ondary rinsing of the small residual detergent
therefrom, draining the fourth body of hot water
from the vat, the last-mentioned rinse water
containing a sufficient quantity of the synthetic
wetting agent to reduce the surface tension there-
of so that substantially all of the last-mentioned
rinse water drains freely and quickly from the
dishes, and finally retaining the dishes in the
vat for a time interval in order to effect evap-
oration of the small residuum of the last-men-
tioned rinse water thereon and the consequent
drying thereof.

2. The method of washing dishes, or the like,
arranged in an enclosing vat comprising intro-
ducing a first body of hot water into the vat, in-
troducing an excess charge of detergent into the
first body of hot water, circulating the first body
of hot water in the vat into bombarding relation
with the dishes for a time interval in order to
effect primary washing of substantially all of
the soil therefrom, draining the first body of hot
water from the vat, introducing a second body of
hot water into the vat, circulating the second
body of hot water in the vat into bombarding
relation with the dishes for a time interval in
order to effect secondary washing of the small
residual soil therefrom, draining the second body
of hot water from the vat, introducing a third
body of hot water into the vat, introducing an
excess charge of synthetic wetting agent into the
third body of hot water, circulating the third
body of hot water in the vat into bombarding
relation with the dishes for a time interval in
order to effect primary rinsing of substantially
all of the detergent therefrom, draining the third
body of hot water from the vat, introducing a
fourth body of hot water into the vat, circulating
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the fourth body of hot water in the vat into
bombarding relation with the dishes for a time
interval in order to effect secondary rinsing of
the small residual detergent therefrom, draining
the fourth body of hot water from the vat, the
last-mentioned rinse water containing a sufficient
quantity of the synthetic wetting agent to reduce
the surface tension thereof so that substantially
all of the last-mentioned rinse water drains freely
and quickly from the dishes, and finally circulat-
ing hot air in the vat in the form of a blast into
contact with the dishes for a time interval in
order to effect evaporation of the small residuum
of the last-mentioned rinse water thereon and
the consequent drying thereof.

3. The method set forth in claim 1, wherein the
synthetic wetting agent consists essentially of
an ester of a higher fatty acid, in which the fatty
acid portion of the molecule contains from 12
to 18 carbon atoms.

4. The method set forth in claim 1, wherein
the synthetic wetting agent consists essentially
of a sulfuric acid ester of a higher fatty acid,
in which the fatty acid portion of the molecule
contains from 12 to 18 carbon atoms.

5. The method set forth in claim 1, wherein
the synthetic wetting agent consists essentially
of sodium lauryl sulfate.

EDGAR S. STODDARD.
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