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My invention relates to safety devices for auto 
matic time controls and, particularly, to safety 
devices used in conjunction with automatic elec 
tric time controls for operating the valve or 

5 other operating levers of a laundry Washing ma 
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chine or the like. 
The class of control mechanism, with which 

the safety devices hereinafter described are par 
ticularly designed to be used, is one in which pre 
determined electrical contacts and complete cir 
cuits for actuating valve or other Operating le 
vers are made by the employment of a slowly 
or intermittently moving perforated sheet of 
insulating material. That is, the location of 
the perforations in the sheet determined which 
of a plurality of electrical contacts move to form 
complete circuits, the time at which they are 
made, and also determine the length of time Such 
contacts and circuits are maintained. The per 
forated sheet may take the form of a circular 
disk or a rectangular or otherwise shaped sheet. 
The objects of my invention are to provide 

a means for preventing improper operation of 
control mechanism of the above type; to pro 
vide a means for preventing completion of the 
valve and lever operating circuits in the ab 
sence of a perforated sheet of insulating ma 
terial; to provide means ensuring the proper po 
sitioning of the perforated sheet; to provide 
means for adjusting the sheet as a means for 
changing the sequence of the various steps; and 
to automatically stop operation of the control 
mechanism after a formula controlled thereby 
has been completed. 

Various other objects and advantageous fea 
tures of my invention will be seen in the follow 
ing description and one embodiment thereof may 
be seen in the accompanying drawings wherein 
similar characters of reference designate COrre 
sponding parts, and wherein: 

Fig. 1 is a diagrammatic view showing the 
electrical circuits employed in my invention; Fig. 
2 is a vertical sectional view of a control mech 
anism and safety devices constructed in accord 
ance with my invention; Fig. 3 is a plan view 
of the perforated sheet of insulating material 
that forms a part of the control mechanism; 
and Fig. 4 is a fragmentary view showing the 
plurality of contact fingers that form a part of 
the mechaniSn. 

In the drawings, I have shown one embodiment 
of my invention as comprising a control mech 
anism and associated parts including a box or 
casing provided with a hinged cover 2 adapt 
ed to close the upper side of the box. This 

(C. 200-46) 
cover is normally moved to and maintained yield 
ingly in an open position by a spring 3 when 
the control mechanism is not in operation and 
is locked in closed position during operation of 
the control mechanism by means of a spring 
latch 4 secured to the vertical wall of the box 

remote from its hinge point 5. To unlatch 
the cover, the free end of the latch 4 is moved 
to the left as seen in Fig. 2, this movement oe 
ing accomplished either manually, or, automati 
cally by energizing the coil 6 of a structure in 
cluding a core 7 and an armature 8 on the latch 
4 which will draw the latch to the left as will 
be hereinafter described. 
Within the box or casing , a metallic disk 

9 is secured on the upper end of a vertical 
shaft 0 adapted to rotate in a suitable bear 
ing. The disk 9 is slowly rotated by a suit 
able means which, as shown, includes a motor 

and reduction gearing 2, 3 and 4. An in 
dependent metallic current conducting disk 5 
is preferably carried by the metallic current con 
ducting disk 9 and is normally secured for ro 
tation with the disk 9 by means of a clamping 
screw 6. The disk 5 carries an elongated ward 

7 and an upstanding pin 8, the purpose of the 
disk 5, ward , and pin 8 being hereinafter 
described. Of course, the disk 5 might be 
omitted in which case the disk 9 would carry 
the ward 7 and pin 8. 
To have the disks 9 and 5 act as a means for 

completing electric operating circuits to control 
Valves or levers of a Washing machine as is de 
sired, a Spring pressed contact 9 is in constant 
engagement with the lower side of the disk 9 to 
make an electrical connection therewith. This 
contact 9 is operatively connected with one side 
of an electrical circuit. As shown in the draw 
ings, a plurality of Spring pressed contact fingers 
20 are carried by the cover 2 on its under side 
and in a position to yieldingly contact with the 
upper surface of the disk 5 when the cover is 
in closed position, each contact finger 20, when 
in contact with the disk 5, serving to complete 
an electrical circuit from One Side of the circuit 
through the contact 9 and the disks 9 and 5 
through a particular motor or Solenoid 2 (see 
Fig. 1) which operates a valve or Switch, as the 
case may be, on the machine with which the con 
trol is employed. 
A suitable means is provided for preventing the 

contact fingers 20 from contacting with the disk 
5 except at predetermined instants or during 
predetermined intervals, this means taking the 
form of a perforated disk 22 of insulating mate 
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60. 
tact fingers 20, disks 5 and 9, contact finger 9, 

65. 

70 
properly operate levers or switches on the mech 
anism to be controlled so that a specific formula : 

75, 

rial adapted to be mounted on the disk 5 to ro 
tate with the disks 5 and 9. Such disk 22 is 
provided with perforations 23 for coaction with 
the contactfingers 20, there being a row of per 
forations for each contact finger with the per 
forations being disposed in a circular path in 
the event a circular disk is employed or straight 
from end to end when a rectangular or other 
shaped sheet is used. - 
The mechanism is so constructed that each 

time a perforation 23 in the sheet 22 is passed 
under one of the spring pressed contacts 20 by 
rotation of the disks 9 and 5 and the sheet 22, 
an 'electric circuit will be completed which will 
operate a particular lever or control means op 
eratively connected thereto, there being one con 
tact 20 for each operating lever or specific con 
trol part. To change the cycle of operations of 
the several levers or specific control means of the 
machine, or the formula when the control mech 
anism is used with a rotary washing machine, it 
is only necessary to substitute a differently per 
forated sheet 22 for the one previously used in the 
control mechanism. 

Suitable means are provided for insuring that 
the insulating perforated disk 22 is properly po 
sitioned on the disks 9 and 5 to complete the 
circuits for actuation of the levers or control 
means of a machine in the desired manner. This 
means consists of the elongated Ward and the 
pin f 8 hereinbefore mentioned, the perforated 
sheet 22 being provided with an elongated slot 
24 adapted to fit over the elongated ward 
and an opening 25 adapted to fit over the pin 8, 
the opening and ward being off-center. Of course, 
the sheet is provided with an opening 26 to fit over 
the clamping screw 6. With these provisions, it 
will be seen that it will be impossible to associate 
the perforated sheet 22 with the disk 5 in any but 
one position. That is, the perforated sheet may 
not be reversed or rotated out of one given position 
and applied to the disk 5. Means are also pro 
vided for a final adjustment or a readjustment of 
the perforated sheet 22 in order that the control 
mechanism will operate the machine in the de 
sired manner, this final adjustment or readjust 
ment of the perforated sheet being made possible 
by loosening the clamping screw f6 and rotating 
the disk 5 relative to the disk 9. 
In the operation of the apparatus assuming 

that the current conducting disks 9 and 5 and 
the insulating sheet 22 have been rotated by the 
motor if through the gearing hereinbefore de 
scribed until one of the contact fingers 20 is in 
contact with the current conducting disk 5 
through a perforation 23 in the perforated sheet 
22, current flows from a source of supply through 
the line 27, normally closed relay switch 28, lines 
29 and 30, to and through one of the motors or 
solenoids 2, one of the lines 3, one of the con 

and line 32 back to the Source of power. Thus, 
the motors or solenoids 2 are energized to op 
erate particular control levers or switches on the 
machine with which the control mechanism is 
associated and with which the respective motors 
or solenoids 2 are interconnected. As herein 
before stated, the perforations 23 in the disk 22 
are so located that circuits to motors or solenoids 
2 will be completed at predetermined times to 

will be carried out. . . . . 

During operation of the motor to drive the 
disks 9 and 5 in the manner hereinbefore de 

2,008,852 
scribed, current flows through the positive line 
27, normally closed relay switch 28, line 29, line 
30, and line 33 to One side of the motor and 
thence through line 34, normally closed relay 
switch 35, line 36, and line 32 back to the source 
of Supply. 
As a safety means to prevent Operation of the 

control mechanism when the cover 2 is closed 
without an insulating perforated sheet 22 having 
been placed on the disk 15, a contactfinger 37 (see 
Fig. 4) of greater length than the contact fingers 
20 is provided, the contactfinger 3 being adapted 
to contact with the disk 5 prior to contact there 
with by any of the fingers 20. This contact 
finger 37, making contact with the disk 5, ener 
gizes a coil 38 through a circuit from the posi 
tive line 27, through line 39, coil 38, line 40, con 
tactfinger 37, disks 5 and 9, contactfinger 9, and 
negative line 32 back to the source of power. Of 
course, it is understood that the perforated sheet 
22 is not provided with any perforations 23 for 
coaction with the contact finger 37 inasmuch as 
the contact finger 37 only functions when an at 
tempt is made to place the control mechanism in 
operation without having first placed a perforated 
sheet 22 on the disk 5. . . . . 

Energization of the coil 38 opens the normally 
closed relay switches 28 and 35 and thereby breaks 
all connection between the lines 27 and 29, and 
lines 36 and 34 whereby all contact fingers 20 will 
be ineffective to complete the operating circuits 
hereinbefore described and will effectively prevent 
operation of the motor by cutting off the sup 
ply of electrical current thereto. The circuit just 
described is maintained through the coil 38 
which continues to hold the normally closed re 
lays 28 and 35 in open position until the perfo 
rated sheet 22 is inserted which will break this 
circuit and permit the relays to close whereby the 
circuits hereinbefore described may be completed. 
Thus, all parts of the apparatus are rendered in 
operative by any attempt to place the apparatus 
in operation without a perforated sheet on the 
disk 5. - 
A means is provided for automatically releas 

ing the latch 4 by energizing the coil 6 as here 
inbefore described whereby the cover 2 may be 
raised by the spring 3, this means being of a na 
ture to release the latch at the end of a formula 
controlled by movement of the sheet 22 and disks 
9 and 5, or, when the disks have passed through 
a complete cycle of movement. To do this, the 
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current conducting disk 5 is provided with an 
insulating upwardly extending post 8 hereinbe 
fore mentioned whose circular path, when the 
disk 5 is rotated, is intercepted by the free end 
of a current conducting spring finger 4 whereby 

55. 

rotation of the disk 5, after a predetermined in 
terval, will bend the finger 4 until it contacts 
with a current conducting arm 42. The spring 
finger 4 and the arm 42 are both rigidly secured 
to the underside of the cover 2 and are insulated 
therefrom by means of an insulating block 43. 
When the finger 4 and arm 42 are in contact, 

an electrical circuit from the positive line 27 flows 
through line 44, coil 6, line 45, finger 4 ?, arm 42, 
lines 45 and 34, contact 35, and line 36 back to 
the source of supply. Thus, the coil 6 is energized 
which Will draw the armature 8 toward the core 
7 to release the latch 4 and permit the cover 2 to 
be raised by the spring 3. On raising of the cover 
2, the spring finger 4 will pass upwardly above 
the upper end of the post 8 and will return to 
its normal position out of contact with the arm 
42 to break the circuit to the coil 6. However, 

5 

70 



2,003,852 
when the cover 2 is manually closed again, the 
free end of the spring finger 4 will be so disposed 
as to be again moved by post 8 against the arm 
42 upon completion of the next revolution of the 

5 disk 5. With this construction, the door 2 is au 
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tomatically released to move to open position at the 
end of each complete cycle of operation. 
As a safety means to prevent operation of the 

control mechanism when the cover 2 of the casing 
is in open position, a control switch 6 is pro 

vided in the supply lines, the switch being adapted 
to be moved to on and of position respectively by 
closing and opening of the cover 2. That is, both 
the positive and negative lines 47 and 48 for car 
rying electrical current to the motors or solenoids 
2 and motor are broken when the cover 2 is 
opened and closed when the cover 2 is closed 
whereby the device will not operate with the cover 
2 in open position. As shown in Fig. 2, the switch 
46 is mounted on the inside of the casing and 
includes contacts 49 and 49', 50 and 5 and a 
bridging member 52 adapted to be moved down 
wardly to make connections between contacts 49 
and 49' and contacts 50 and 5 when the cover 2 
is closed, and to be moved upwardly by a Spring 
53 to break such connections when the cover 2 is 
open. Thus, the lines 47 and 48 may be posi 
tively opened and closed depending upon the posi 
tion of the cover 2. 

It may be desired to place the perforated sheet 
22 on the disk 5 and close the cover 2 and yet 
prevent the motor if from functioning to rotate 
the disks 9 and 5 and the perforated sheet 22 
for completing the electrical circuits as herein 
before described. To provide for this, a Switch 
54 is placed in the positive line as shown in Fig 1, 
the switch being located adjacent the cover 2 as 
shown in Fig. 2, and outside thereof in Such man 
ner that opening of the cover 2 will open the 
switch 54, yet closing the cover will not close the 
switch. In Fig. 2, I have diagrammatically 
shown a snap switch of the one-way rotating type 
provided with two operating arms 55, the arms 
extending radially in opposite directions from the 
center pivot and being so arranged that the ends 
are engaged by an arm 56 hinged to the cover 2 
as at 57. The parts are so arranged that when 
the switch 54 is closed and the cover 2 is opened, 
the arm 56 will engage one of the radial arms 
55 and turn it through a quarter revolution con 
tra-clockwise to the position shown by the dotted 
lines to open the switch. However, on closing of 
the cover 2, the arm 56 moves away from the arm 
55 and it becomes necessary to move the One ra 
dial arm 55 manually one quarter revolution 
contra-clockwise to close the Switch 54. Ob 
viously when one radial arm 55 is moved from its 
position above and to the left of the pivotal 
point, as shown in dotted lines, down to a posi 
tion below and to the left of the pivotal point to 
close the switch 54, as shown in full lines, the 
other arm 55 is moved from its position below 
and to the right of the pivotal point, as shown in 
dotted lines, upward to a position above and to 
the right of the pivotal point, as shown in full 
lines. Thus, the last named arm 55 in its up 
ward movement will lift the arm 56 about its 
pivot 57, and after it has passed beyond the end 
of the arm 56, said arm. 56 will fall by gravity 
to its normal position as shown in Fig. 2. Thus, 
a means is provided for automatically rendering 
the operating circuit ineffective when the cover 
2 is moved to closed position, with the means be 
ing such that manual operation of the Switch 54 

3 
is necessary to place the device in operation after 
the cover is closed. 
With the above construction, I have provided 

an automatic control mechanism particularly 
adapted for use on laundry machines and em 
bodying safety features that will necessitate a 
proper assembly and position of parts before 
the control mechanism will be effective. I have 
likewise provided a safety feature which necessi 
tates that the automatic control mechanism be 
entirely enclosed and protected before it will op 
erate. It will be understood that the automatic 
control mechanism may be of a type embodying 
cylindrical disks or a flat rectangular sheet in 
place of the plate circular disks here shown. 
What I claim is: 
1. Automatic control apparatus of the class 

described and having a contactor-carrying base 
With a set of contactors yieldably mounted there 
on, contactor means, means associating said con 
tactor means and base to provide relative open 
ing and closing movement therebetween, said 
contactors being arranged to yieldably contact 
Said contactor means when the latter and said 
base are in closed relation, a program member 
having insulating parts and perforate parts, 
means for removably mounting said program 
member in Overlying relation with said contactor 
means, means for driving Said program member 
by Way of Said mounting means to cause its said 
parts movement in paths to control contact be 
tween said contactors and their said contact 
means, and means for controlling energization 
of Said driving means dependent upon the said 
mounting of Said program member between said 
base and Said contactor means when the latter 
are in closed relation. 

2. Automatic control apparatus of the class 
described and having a contactor-carrying base 
With a set of contactors yieldably mounted there 
on, contactor means, means associating said con 
tactor means and base to provide relative open 
ing and closing movement therebetween, said 
Contactors being arranged to yieldably contact 
Said contactor means when the latter and said 
base are in closed relation, a program member 
having insulating parts and perforate parts, 
means for removably mounting said program 
member in Overlying relation with said contactor 
means, means for driving said program mem 
ber by way of said mounting means to cause its 
Said partS movement in paths to control contact 
between said contactors and their said contact 
means, and means for controlling energization 
of Said driving means dependent upon the said 
mounting of Said program member between said 
base and Said contactor means when the latter 
are in closed relation, Said controlling means 
comprising cooperative switch parts arranged in 
a circuit to prevent energization of said driving 
means when Said Switch parts are in contacting 
relation, and an insulating part on said program 
member arranged to prevent said contacting re 
lation when said program member is mounted as 
described. 

3. Automatic control apparatus of the class de 
Scribed and having a contactor-carrying base 
with a Set of contactors yieldably mounted there 
on, contactor means, means associating said con 
tactor means and base to provide relative open 
ing and closing movement therebetween, Said 
contactors being arranged to yieldably contact 
Said contactOr means when the latter and said 
base are in closed relation, a program member 
having insulating parts and perforate parts, 
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4. 
means for removably mounting said program 
member in Overlying relation with said COntactor 
means, means for driving said program member 
by way of said mounting means to Cause its said 
parts movement in paths to control contact be 
tween said contactors and their said contact 
means, and means for rendering Said contactors 

0. 

s 

inoperative to control their circuits when said 
base and said contactor means are in closed rela 
tion and unless Said program member be mount 
edi as described. 

4. Automatic control apparatus of the class 
described and having a contactor-carrying base 
with a set of contactors yieldably mounted there 
on, contactor means, means associating said con 
tactor means and base to provide relative Open 
ing and closing movement therebetween, said 
contactors being arranged to yieldably contact 
said contactor means when the latter and said 
base are in closed relation, a program member 
having insulating parts and perforate parts, 
means for removably mounting said program 
member in Overlying relation with said contactor 
means, means for driving Said program member 
by way of said mounting means to cause its said 
parts movement in paths to control contact be 
tween said contactors and their Said contact 
means, means for rendering said contactors in 
operative to control their circuits when said base 

2008,852 
and said contactor means are in closed relation 
and unless said program member be mounted as 
described, said last-named means comprising co 
operative switch parts arranged in a circuit to 
prevent energization of the circuits of said con- . 
tactors, and an insulating part on said program . 
member arranged to prevent contact between 
Said Switch parts when Said program member is 
mounted as described. 

5. In automatic control apparatus of the class 
described and having a contactor-carrying base 
with a set of contactors mounted thereon, con 
tactor means, means associating said contactor 
means and base to provide relative opening and 
closing movement therebetween, said contactors 
being arranged to yieldably contact said con 
tactor means when the latter and said base are in 
closed relation, a program member having insu 
lating parts and perforate parts, means for re 
movably mounting said program member in over 
lying relation with said contactor means, means 
for driving said program member when so mount 
ed to cause its said parts movement in paths to 
control contact between said contactors and their 
Said contact means, and means for automatically 
preventing energization of said driving means ex 
cept when said base and contactor means are in 
closed relation. 

WILLIAM P. BEATTE. 

30 

5 

20 

25 


