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organ, Peterborough, England, assignors to 

Baker Perkins Limited, Peterborough, England 
Application September 5, 1951, Serial No. 245,207 

Clairs priority, application Great Britain 
September 6, 1950 

(CI. 68-12) 6 (Caias. 

This invention relates to automatic controls 
and automatic mechanism for laundry Washing 
or other machines or plant in which it is neces 
sary to deliver predetermined quantities of liquids 
at predetermined times, and the invention is 
more particularly concerned with electrically op 
erated control apparatus employing a rotasy elec 
tric. SWitch adapted to establish and diseStailish 
electric circuits for performing the Warious Op 
erations. 
For convenience the invention will be described 

hereinafter by Way of example with reference to 
laundry Washing machines. 

In British patent specification No. 5'9,69, 
there is described an automatic Coit: 'O for 
laundry washing machines of the above type in 
which the electric Switch comprising 8, rotary coin 
trol card is adapted for alternate drive by & 
time motor and through the agency Ci flow 
reters for Washing water and Soap Solutions out 
it such case the drive incorporated tranSilission 
gearing including free wheel clutch and circuit 
which is estabiished at the end of the Washing 
cycle. 
The control card is preferably mounted on the 

Cylindrical Surface of a drun and the drum is 
mounted to rotate on a horizontal axis and is 
intermittently driven by a pawl and ratchet 
neans through suitable reduction gears. The 

gear's are driven by a ratchet and pawl mecha 
inism, the pawl being pivoted to or fored in 
cine with the spindle of a bevel gear. An object 
of the present invention is to provide ingroved 
and simplified driving neans whereby Such gear 
iig is unnecessary. 

drawback of the arrangement referred to in 
the previous paragraphs was that on completion 
of a Washing cycle it was necessary for the Oipera 
to to move the control card to Zero position, and 
a further object of the present invention is to 
provide improved control card driving neans 
whereby the card may be reset to Zero position 
automatically at the end of the Washing cycle. 
Agcording to the present invention, in the auto 

t 
other machines having, a rotary control card of 
Switch means, the control card is driven by 3, 
ingle. One Way drive means intermittently actu 
tied by a solenoid or other suitable electrical 
gans to which impulses are transmitted alter 

lately from a time motor, and Water and Soap 
olution netters through independent circuits, 
lineans being provided for disestablishing the cir 
cuits inappropriate to the prevailing operation. 
The One way drive means may comprise, a pawl 

and ratchet means. 
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The invention also consists in the provision of 

means for in parting impulses to the Solenoid at 
the end of the washing cycle for resetting the 
Control card to Zero position. Such inpulses inay 
be set up by providing the solenoid with trembler 
COIntacts (adapted to make and break the circuit, 
to the Solenoid coil). 
The Solenoid coil is adapted to have impulses 

inaparted thereto from electric pulsating means 
Ol' (nake and break devices which are associated 
With a tire isotor, a meter for hot and/or cold 
Water aid a Soap solution meter, or meters for 
&ny other Supplies required and by the trembler 
iiake-and-break device. 
The COIntrol Card Or - SWitch means is Secured 

On a druEn mounted for rotation, such drum hav 
ing a metal gauze:Surface which is connected to 
a Scurce of . Current by a contact finger at one 
end of the drun. 
The card is provided with slots and apertures 

according to the operation desired througin which 
contactfingerSnakes contact to complete various 
circuits. 

Eine card is renovably mounted on the drum 
So that it may be replaced by another card 
having a different cycle of operations. 
The control means. aceording to the invention 

ilay be located in a control room or compart 
ment renote from the Washing machine or it 
may be located in a sealed casing on or adjacent 
the Washing machine. 

In the accompanying dra Wings: 
Figure is a flow, diagran of a laundry Wash 

ing plant with the automatic control according 
to the invention. 

Eigure 2 is a Schematic or block diagral of 
the control according to the invention. 

Figure 3 is a diagrammatic view to a larger 
scale illustrating the improved driving arrange 
nent.for the control card dun. 

Referring aow to Figure. 2 in which the various 
Switches, are shown in the normal open or closed 
position, With the operating cois de-energized 
a Suitable low voltage. Supply is provided by mains 
and 2. 
On depressing Start button 3, the relay A is 

energized and closes the holding contact A1 and 
also starts the tine notor-G which is preferably 
a Synchronous motor. 
When the start button-3 is released the circuit, 

to the relay A is maintained through the holding 
contact A : and contacts B1 and E2 which are 
normally closed. 
The motor G drives its pulsator, or nake-and 

break G1 and thus inparts impulses to the Soler 
noid coil T, the current flowing through Con 
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tacts Q1, R1, D2 which are normally closed. The 
ratchet Solenoid T is thus intermittently ener 
gized and actuates the pawl O and ratchet 
and the control card drum 4 is rotated by a 
Step-by-step movement through the spur gear 2. 
The drum is provided with a gauze covering 

4d. With which a common return finger Ab en 
gageS. 
When the wash cycle finger 5 makes contact, 

through a slot 5a in the control card 3 the 'e- 
lay B is energized. This relay controls contacts 
B1, B2 and B3, opening B1 and B3, and closing B2. 
The closing of contact B2 energizes relay C which 
controls contacts C1, C2 and thus contacts C1, C2 
are closed. Contact C1 closes a retaining circuit 
for relay C. 
ASSuming now that hot water is to be de 

livered to the washing machine 4 and that a 
slot in the card allows the water control finger 
6 to complete a circuit to energize relay R, which 
Controls contacts R1 and R2, R3 So that contaict, 
R1 Will be opened and contacts R2, R3 closed. 
The closing of contact R3 completes a circuit to 
the Solenoid f by which the compressed air valve 
f8 is opened permitting air to flow to cylinder 
to open hot water valve 8 so that water flows: 
through pipe 9 and meter 23 to the washing 
machine 4. 
Contact R1 being in Series with the pulsato!' 

G1 disestablishes the normal time impulse circuit 
so that the time motor G while still running does 
not drive the card drum 4. At the same time 
by closing contact R2 a circuit is established 
through Q1, R2, pulsator Mi of the meter 3 and 
Solenoid coil TSO that the drive of the card drum 
4 is now taken over by the water meter 2 which 
is driven by water flowing through pipe 9, iiin 
pulses being imparted by pulsator M1 to the sole 
noid T. 

Similarly when soap solution is to be delivered 
a circuit is completed through solution finger 
making contact through a slot in the card 3 by 
which the relay Q is energized and the inlet 
valve for the Soap Solution opened. Relay Q 
controls contacts Q1 and Q2, Q3, So that contact 
Q1 Will be opened and ContactS Q2, Q3 closed. 
The closing of contact Q3 completes a circuit to 
the Solenoid 2 so that compressed air valve 22 
operates to actuate air cylinder 23 whereby the 
valve 24 for Soap solution opens and the soap 
Solution flows by pipe 25, solution meter 25 and 
pipe 2 to the washing machine f4. Contact 
Q3 is in series with solution meter pulsator M2 
So that the Solution meter 26 now takes over the 
drive Of the card drum 4. 

Contact Q1 opens the circuit to the water 
meter pulsator M1 So that the Water meter drive 
to the card drum is stopped. 
When the predetermined amount of solution 

has been delivered, the card will interrupt the 
circuit through the finger T de-energizing relay 
Q, closing contact Q1 and opening contacts Q2 
and Q3 thereby cutting out the Solution pulsator 
Mio and again completing the circuit to the time 
motor pulsator G1 So that the time motor G 
takes over the drive of the card druim B. At 
the same time opening of contact Q3 causes the 
Solution valve 24 to close. 

it will be appreciated that various liquids will 
be delivered through the meter 26 to the wash 
ing machine, Such as blue, Soap, Soda and rheter 
flushing water and the delivery of these to the 
meter 26 will be controlled respectively by valves 
28, 29, 30, 3 under the control of contact fingers 
operating through appropriate slots in the card 
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3, the arrangement being such that when any 
One of Said valves opens or closes, the meter valve 
24 also functions. 
When the wash cycle is complete the card will 

interrupt the circuit through Wash cycle fingel 
5 thereby de-energizing relay B. 
The de-energizing of relay B causes contacts 

B1 and B3 to close and contact B2 to open. The 
closing of contact B3 energizes relay D thereby 
closing contact ID1 and D3 and opening contact 
t2. The opening of contact D2 interrupts the 
inormal time pulse circuit including pulsator G1, 
While the closing of contact D3 completes a cil 
cuit to the relay through a contact T1. 
The closing of contact D1 energizes relay E 

thereby closing contact E1 and opening con 
tact E2. 
The Solenoid T incorporates a trembler circuit 

which is controlled by the normally closed con 
tact T1 comprising a fixed contact 40 on bracket 
& and a moving contact 42 mounted on an ex 
tension 43 of the pawl element . 
When the contact D3 is closed (R1 and Q1 be 

ing already closed), the circuit including con 
tact, T1 will be continuously energized so that 
the trembler make-and-break contacts 40, 42 
function and the ratchet Solenoid T will operate 
rapidly as it interrupts its own supply and thus 
the drum k is automatically rotated to bring it 
to its initial or Zero position. 
At the zero position the wash cycle finger 5 

again contacts with the drum gauze 3 and the 
relay B is energized. At this moment the cir 
cuit, to relay A is maintained through closed 
contact, 31 since relay E is energized and contact 
E2 is Open. 
immediately relay B is energized (at Zero posi 

tion) contact B1 will open de-energizing relay 
A. Contact A1 will then open and the time 
motor G Will stop since it is no longer Supplied 
With current through contact A1. 
The card drum 4 will thus stop immediately 

the wash cycle finger 5 enters the wash cycle 
slot and the card drum will thus be in the cor 
rect position to start a fresh cycle which will 
cominence when start button 3 is depressed. 
Should the power supply be interrupted dur 

ing the course of a wash cycle, the pressing of 
start button 3 when the power is restored will 
allow the wash to continue from the point of 
interruption. Should the power supply be in 
terrupted during a resetting or zeroising period 
it is necessary to press both start and reset but 
tons 3 and 8 to enable the reset novellent to be 
completed. 
Thus, the ratchet drive to the control drum 

A will be controlled at Separate times by four Sets 
of impulses: 

(1) Impulses set up by the motor pulsator G1 
which are proportional to time. 

(2) Impulses set up by the Water motor pull 
Sator M1 which are proportional to gallons Of 
Water. 

(3) Impulses set up by the soap solution meter 
pulsator M2 which are proportional to gallons. 

(4) Impulses set up by the Solenoid (T) trem 
ber coil. 
The pulsators G1, M1 and M2 comprise pairs 

of contact elements one of which is operated by 
an eccentric 32, 33, 34, respectively, driven by 
the time motor G, the water meter 20 and the 
solution meter 26 respectively. 

It will be appreciated that a complete Wash 
cycle has not been described as Such may in 
clude a series of Washes, a Series of rinses and 
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other items in known manner all of which are 
controlled by appropriate slots in the card 3 
and contact fingers co-operating therewith. 
The improved control is such that the Oper 

ator is Only required to load and unload the 
Washing machine as the Whole process including 
the return of the control drum is automatic, it 
only being necessary to start the process by 
the pressing of the start button. 
The various relays controlled by the contact 

fingers 3, 6, 7 and those controlling the various 
phases of the complete washing cycle including 
the Steann valve 36 and dump valve 37 are en 
closed within a case 35 having terminals to 
Which the main Supply leads and 2 are con 
nected. 
We claim: 
1. An automatic control for a machine or plant 

in which it is necessary to operate valves to 
deliver predetermined quantities of liquids at 
predetermined times and having a rotary con 
trol Card SWitch means to establish controlling 
circuits according to a predetermined formula, 
Wherein the drive for the control card is effect 
ed through a single one way drive means inter 
mittently actuated by a solenoid to which im 
pulses are transmitted alternately through a cir 
cuit controlled by a time motor, and a circuit 
Controlled by a meter through which the liquid 
flows, means being provided for disestablishing 
the circuit inappropriate to the prevailing con 
ditions. 

2. An automatic control for laundry washing 
machines having a rotary Control card Switch 
means adapted to establish controlling circuits 
according to a predetermined formula, wherein 
the drive for the control card is effected through 
a single One Way drive means intermittently ac 
tuated by a Solenoid to which impulses are trans 
mitted alternately through a circuit controlled 
by a time motor, a circuit controlled by Water 
meter, and a circuit controlled by a Solution 
meter, means being provided for disestablish 
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ing the circuit or circuits inappropriate to the 
prevailing conditions. 

3. An automatic control for laundry Washing 
machines as claimed in claim 2, wherein the one 
way drive means comprises a pawl and ratchet 
mechanism. 

4. An automatic Control for laundry Washing 
machines as claimed in claim 3, wherein the im 
pulses for the solenoid are provided by pulsat 
ing devices actuated by rotary can means from 
the time motor and the solution meter. 

5. An automatic control for laundry Washing 
Inachines as claimed in claim 2, wherein means 
are provided under the control of the control 
card for imparting impulses to the Solenoid at 
the end of a Washing cycle for resetting the con 
trol card to its starting or zero position. 

6. An automatic control for laundry Washing 
machines as claimed in claim 5, wherein said 
means comprise trembler make-and-break means 
in the coil circuit adapted to operate during a 
period when the coil circuit is continuously ener 
gized. 
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