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This invention relates to controllers for electric 
motors, controllers embodying the invention be 
ing especially advantageous for motor driven 
Washing machines although not limited to such 
application. 

This application is a continuation of our appli 
cation Serial No. 669,776, filed May 15, 1946. 
In the case of a Washing machine comprising a 

rotary cylinder and an enclosing shell each pro 
Wided With a door it is important for time Sav 
ing to provide for stopping with the doors in a 
close registering relation. Otherwise inching is 
required to bring the doors into registration, and 
the present invention has among its objects to 
provide improved control means of the so-called 
automatic door Spotting type which will effect 
close registering relation of the doors when the 
cylinder comes to rest, regardless of the rotary 
position of the cylinder when stopping is initiated. 
Another object is to provide control for the 

aforementioned and other applications which will 
be accurate, reliable, expeditious and simple. 
Another object is to provide control of the 

aforementioned type which in the case of motor 
driven machines subjected to reverse operations 
will provide for operation always in a given direc 
tion for door spotting, thereby to afford greater 
aCCuracy. 
Other objects and advantages of the invention 

will hereinafter appear. 
The accompanying drawing illustrates dia 

grammatically one embodiment of the invention 
which will now be described, it being inderstood 
that the embodiment illustrated is susceptible of 
various modifications without departing from the 
scope of the appended claims. 

Referring to the drawing, the same depicts a 
washing machine application of the control, the 
drawing illustrating diagrammatically a Washing 
machine W to be driven by a polyphase alternat 
ing current motor M. The machine W is shown 
as comprising a cylinder to be oscillated with 
in a shell 2, the cylinder having a door 3, and 
the shell having a door 4. The connection of the 
cylinder to motor M is indicated by a broken 
line, and as will later appear Oscillation of the 
cylinder is accomplished by reverse operations of 
motor M. As is customary, the motor M is pro 
vided with an electromagnetically controlled 
brake B, the connection of the brake to the motor 
being indicated by a broken line. The brake B 
preferably is of the well known type which sets 
automatically and which is releasable by an elec 
tromagnet 0. 

For a purpose hereinafter set forth the cylinder 
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of machine W has mechanically connected 

thereto as indicated by a broken line a limit 
switch LS. The switch is operable by a cam 
driven by the cylinder to nonentarily disen 
gage its contacts on each revolution of the cyl 
inder and in a given rotary position of the cylin 
der. Preferably the Switch LS is of a well known 
design for intermittent opening only when the 
machine operates in forward direction, which 
imay be assumed to be in clockwise direction. For 
illustration the can it is shown as coupled to 
a single tooth ratchet wheel 2 engageable by a 
pawl 3 on the cyclinder , the arrangement being 
such as to effect drive gf cam if by the cylinder 
only when the latter rotates clockwise and Only 
after the cylinder and can have aSSumed a given 
relationship. Thus it will be understood that 
Switch LS is to be closed throughout counter 
clockwise rotation of cylinder . 
The motor M is adapted to be connected to sup 

ply lines L., LP and L3 for reverse operations 
Selectively by suitable switches F and R, shown 
as triple pole electromagnetic switches. The re 
versing connections controlled by switches F and 
R are of a Well known type and hence require 
no description, said connections including in se 
ries With tWO terminals of the motor respectively 
windings 5 and 6 of an overload relay OL. 
The operating windings 7 and 8 of switches 

F and R, respectively, are shown as being under 
the control of a suitable timer T comprising a 
contactor it movable alternately into engagement 
with contacts ti and t? by electromagnetic oper 
ating means t3. This timer which may be of any 
one of the Well known types tends by engagement 
of contacts t and t to energize winding T of 
Switch F and alternatively by engagement of con 
tacts t and t2 tends to effect energization of wind 
ing 8 of Switch R. 

In accordance with common practice in Wash 
ing machine control the controller illustrated 
comprises two push button switches 20 and 2 
included in control connections to lines L1 and 
L”, respectively. Also a door switch 22 is included 
in the control connections to line Li, this switch 
being operatively connected, as indicated by a 
broken line, to the door 4 of machine W, to be 
closed when and only when door 4 is closed. 
The means for accomplishing stopping and 

door Spotting comprises in addition to the limit, 
switch LS aforementioned electromagnetic relays 
25 and 26, energizable by push button stopping or 
Spotting Switch 27. As will later be explained in 
greater detail, depression of the push button 
switch 27 energizes both relays, relay 25 estab 
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lishing for itself a maintaining circuit indepen 
dent of push button switch 27, and relay 26 es 
tablishing for itself independent of Switch 27 
a maintaining circuit through limit Switch LS. 
Response of relays 25 and 26 effects energization 
of switch Findependently of the timer T, and 
also effects continued energization of the releas 
ing magnet of brake B until the limit Switch 
LS is twice opened, its first opening being only 
effective to deemergize relay 26. The limit switch 
IS after opening then recloses and during the 
momentary opening thereof certain of the con-. 
tacts of relay 28 due to retarded opening main 
tain the Switch F and the brake magnet D ener 
gized until the limit switch LS against opens. 
Then the switch F is deemergized to disconnect 
the motor from circuit, whereas at the same time 
the brake magnet () is deemergized to permit 
the brake B to set to bring the motor and ma 
chine W to rest. When the switch R is energized 
at the time relays 25 and 26 respond said relays 
first deenergize switch R. and then energize switch 
F. It Will thus be seen that as Switch LS must 
Open twice for Stopping and opens only when the 
cylinder is operating under control of switch 
F and is in a given rotary position accurate-au 
tomatic stopping with the doors 3 and 4 of ma 
chine W in a close registering relation may be re 
liably effected regardless of the rotary position 
of cylinder f when the stop switch 2 is pressed. : 
Also ina Smuch as the relay 25 upon responding 
opens contacts which must be reclosed prior to 
restarting, automatic restarting will be blocked 
by the Self-maintaining relay 25. On the other 
hand, relay 25 may be deenergized preparatory 
to restarting by opening of the door 4 and con 
Sequent opening of door switch 22, or by open 
ing either or both of push button Switches 20 
and 2. 

- Considering in further detail the means dis 
closed, the relay 25 comprises two sets of nor 
mally engaged contacts 30 and 3, and two sets 
Of normally disengaged contacts 32 and 33, and 
an Operating winding 34. The relay 26 comprises 
normally engaged contacts 36, two sets of nor 
mally disengaged contacts 37 and 38, and an op 
erating winding 39. The contacts 37 of relay 26 
have aSSociated therewith a timing device such 
as a dashpot é0 which has no effect on said con 
tacts in closing upon response of said relay, but 
Which effects delayed opening of said contacts 
upon deemergization of said relay. The time 
element thus provided for contacts 3 is pref. 
erably just enough to cover reliably the period 
required for Opening and reclosing of the limit 
SWitch S. 
Upon cloSure of the door switch 22 and closure 

of the push button Switches 20 and 2 starting 
is effected, assuming relays 25 and 26 to be de 
energized. Circuit is completed from line Li 
through Switches 20 and 22, and contacts 3 and 
3f of relay 25 to and through the operating 
neans t of timer T, to and through contacts 42 

Of the Overload relay and push button SWitch 2 
to line LP. This effects operation of the timer 
and at the Same time release of brake B is ef 
fected by completion of circuit from contacts 30 
of relay 25 to and through brake magnet O to 
line L through contacts 42 of the overload relay 
and SWitch 2. Then when the timer contact, it 
engages contact t circuit is completed from con 
tacts 3 of relay 25 to and through said timer 
contacts and normally closed contacts A3 of 
switch R to and through the winding 7 of switch 
F to line I: through the -overload relay contacts 
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and Switch 2. Alternatively when the timer 
contact t engages contact i2 circuit is completed 
from contacts 3 of relay 25 to and through said 
timer COntacts to and through the Winding 8 
Of SWitch R, to line L. With these connections 
the machine W will be operated pending emer 
gency Stopping by the operation of switch 20, 2 
or 22 or normal stopping by operation of push 
button Switch 2. 
Operation of switch 27 completes circuit from 

the door switch 22, through the left hand pair of 
COntacts of SWitch 2 to and through the Wind 
ing 34 of relay 25 to overload relay contacts 42. 
Additionally switch 27 completes circuit through 
its right hand pair of contacts to and through 
the winding 39 of relay 26 to overload relay con 
tactS 42. Contacts. 33 of relay 25 shunt the left 
hand pair of contacts of Switch 27 to render re 
lay 25 Self-maintaining, and contacts 38 of re 
lay 26 Shunt the right hand pair of contacts of 
SWitch 27, establishing a maintaining circuit for 
winding 39 through limit switch L.S. With re 
lay 25 and 26 energized the brake magnet () is 
maintained energized by a connection through 
contacts 37 of relay 26 to door switch. 22, which 
connection shunts the contacts 39 of relay 25 but 
the feed for the timer T is interrupted by the con 
tacts 3 of relay 25. Thus switch R, if energized, 
becomes deemergized, whereas switch F is ren 
dered responsive by a connection from contact 
t of the timer through contacts 32 of relay 25 
and contacts 37 of relay 26 to door switch 22. 
Such Connections for Switch F and brake-magnet 
it are maintained by the contacts 3 of relay 
28 until after contacts. 37 upon release of said 
relay are shunted through the relay contacts 3S 
and limit Switch LS. Thus as aforeindicated 
SWitch F and brake magnet remain energized 
Until both are deenergized by opening of limit 
SWitch LS after disengagement of contacts 37 of 
relay 26. 
We cairn: 
1. The combination with a motor driven ma 

Chine, of control means therefor affording it pe 
riodic reversals and comprising an element ac 
tuable to direct stopping, and means under the 
control of Said element immediately to restrict 
Said machine to operation in a single and pre 
determined direction when stopping is directed, 
means operated intermittently by said machine 
as parts thereof are repeatedly brought into a 
given relation, and stopping means under the 
control of said element to be inactive during nor 
nai Operation of Said machine and to be sub 
ject to control by said intermittently operated 
means when stopping is directed by said element, 
Said stopping means including means always ren 
dering ineffective for any influence on said ma 
chine a first coaction of said intermittently op 
erated means and said stopping means but ren 
dering a repeat coaction thereof effective: for 
stopping. 

2. The combination with a motor driven ma 
chine, of control means therefor affording it pe 
riodic reversals and comprising an element actu 
able to direct Stopping and means under the con 
trol of Said element immediately to restrict said 
machine to operation in a single and predeter 
mined direction when Stopping is directed, means 
Operated intermittently by said machine as parts 
thereof aire repeatedly brought into a given rela 
tion, an electromagnetically controlled mechan 

75 

ical brake for Said machine controlled by the 
first mentioned means to free said machine for 
motor Operation, and stopping means to termi 
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nate motor operation of said machine and effect 
application of said brake under control of Sail 
intermittently operated means when stopping is 
directed by said element, said stopping Xleans 
including means rendering a first coaction be 
tween said intermittently operated ineans and 
said stopping means of no effect on operation 
of said machine but effective to adjust Said stop 
ping means for stopping action including appli 
cation of said brake upon repeat coaction of Said 
intermittently operated means and said stopping 
63S. 
3. The combination with a motor diiver na 

chine, of an element operable thereby as parts 
thereof are repeatedly brought into a given re 
lation, and means controlling the operation of 
said machine and comprising stopping means to 
stop the machine always with its said parts in 
substantially said given relation, said stopping 
means comprising electroresponsive relays and 
means placing said relay under the control of 
said intermittently operated element when Stop 
ping is desired, stopping being dependent upon 
given conditioning of said relays by Said element 
and said element after operation to effect Such 
given conditioning of one of said relays requir 
ing a repeat operation to effect such given con 
ditioning of another of Said relayS. 

4. The combination with a motor driven aa 
chine, of control means therefor affording it 
periodic reversals and comprising for stopping, 
a first relay, a second relay and means to effect 
given positioning of said relays when stopping 
is desired, said control means when so position 
ing said relays restricting said machine to Oper 
ation in a single and predetermined direction 
until stopped, and means operable by Said raia 
chine in cycles and effective at a predetermined 
point in one cycle to effect change in position of 
said first relay and at the some point in the next 
cycle to effect dependently upon the change in 
position of said first relay change in the position 
of said second relay for stopping. 

5. The combination with a motor driven ma 
chine, of an element operable thereby as parts 
thereof are repeatedly brought into given rela 
tion, and means controlling the operation of Said 
machine and comprising stopping means to Stop 
the machine always with its said parts in Sub 
stantially said given relation, Said stopping 
means comprising relays and energizing means 
therefor to place them under the control of Said 
intermittently operated element when stopping 
is desired, stopping being dependent upon de 
energization of said relays by said element and 
said element after operation to deemergize one of 
said relays requiring a repeat operation to de 
energize another of Said relayS. 

6. The combination with a motor driven nar 
chine, of a switch operable intermittently by Said 
machine for momentary opening, and control 
means for said machine comprising for stopping, 
a first relay, a second relay and means to ener 
gize said relays and place them under the con 
trol of said intermittently operable Switch, Said 
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6 
first relay being deenergizable by the next open 
iig Qf said SWitch but having contacts which dis 
eigage only after affording said switch time to 
reclose and which maintain said second relay 
energized subject to deenergization by repeat op 
eration of Said switch. 

l. The combination. With a motor driven ina 
chine, of control means therefol affording it 
periodic reversais and connprising for stopping, 
a first relay, a Second Irelay and means to ener 
gize Said relays When stopping is desired, said 
control heans upon response of Said relays re 
stricting Said imachine to operation in a single 
and predetermined direction until stopped, and 
means ogerable by said machine in cycles and 
effective at a predetermined point in one cycle 
to deemergize said first relay and at the same 
point in the next cycle to deemergize said sec 
Ond relay to effect stopping, said first, relay af 
fording Said second relay for a transient period 
after deemergization of the former a maintain 
ing circuit independent of Said ineans operable 
by said rachine. 

8. A controller for a, notoi" driven nachine 
coin prising in combination a controller to effect 
power operation of the inachine and reversals 
thereof, ain electrically controlled mechanical 
brake for the inachine having control connec 
tions controlled by said controller to provide for 
brake free power operation of the machine in 
eithel' direction, Switch means having connec 
tions with said controller such as to restrict op 
eration of the machine to a single and predeter 
mined direction in mediately upon a given adir 
justinent of Said SWitch means regardleSS of the 
condition and direction of operation of the ma 
chine when such adjustment is made, a device 
haWiig Ineans for operating the same internit 
tently and switch means normally free from in 
fluence by said device but being subjected to 
control thereby by the former Switch means upon 
said given adjustment thereof, the second men 
tioned SWitch means having interconnections 
with said controller such that given adjustment 
of the second switch means effects machine stop 
ping with application of said brake as an inci 
dent and the Second mentioned SWitch means 
comprising means necessitating making of said 
given adjustment of the second mentioned 
Switching means in Steps respectively dependent 
upon and effectable by a first operation and a 
repeat operation of Said intermittently operable 
device prior to exercise of any slow down action 
by the Second mentioned SWitching means, 

JOHN T. KENNEDY. 
EWIND U. ASSEN. 
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