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shaw Controls Company, Rlchmond, Va,,:a corpora-

~ tion of Delaware
Flled Oct. 24, 1965, Ser. No. 504 803
‘17 Clalms (Cl 318—460) ‘

Thrs rnventron relates to-an unbalance valve w1th a lrd
reset :
One of the features of this mventron includes an un-
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balance valve' whlch stops “operation of" a Washmg ma- -

¢hine, or the like; in response ‘to-undue vibrations in the
washing machiné and which is feset to operative position
by the raising of ‘the1id of the washing machine.

Another feature of this invention includes a “vacuum
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‘operated -control system for the washing machine and in

‘whrch the- unbalance valvé is vacuum' operated.

" Another “feature of this invention includes a lid valve
Wthh is’vacuum operated -and wh1ch resets the vacuum
operated ‘unbalance valve.

".Other features are apparént from this descnptlon, the
~appended claimed subject matter and/or the accompany-
ing drawings, in which:

FIGURE 1 is‘a diagram showmg a typrcal system em-
bodylng this invention. = -

FIGURE 2 is a chart showing the connections pro-

duced by the yarious posrtlons of the selector disc.
= FIGURE 3 is a typical dlagrammatlc cross section
-showrng a‘reading’head and a channeled control member
passing ‘over the’ readmg head.”
.. FIGURE 4 is a chart. showing typical connections
which-are ‘made by the channels of the chanrieled control
ember as it passes over‘the ports or openmgs of the
readlng head. -

‘FIGURE 5 isa dlagrammatlc illustration of the, com-
bined water level and speed transmlsswn control of this
mvent10n

- FIGURE 6 1s an enlarged cross sectlon of a portron
o‘f FIGURE 5.

“FIGURE 7 i isa dragrammatlc cross sectron of the upper
water level eontro]l member,

*FIGURE 8'is a diagrammatic cross sectlon of the lower
water level control member.

FIGURE 9'is a transverse cross sectlon of the variable
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eﬁ‘ectrve dlameter drlve pulley of the varlable speed trans-

mrssmn et

FIGURE 10 is an enlarged dlagrammatrc cross sectlon
of a typical vacuunr actuator of ‘the type indicated .in
FIGUREI v

“FIGURE 11'is a dlagrammahc 1llustrat10n of a typlcal
a“utomatrc Washmg machine which embodles thls mven—
thl'l

- FIGURE 12'is “an enlarged side view of the lid valve.

FIGURE 13 is ‘an- enlarged Cross sectlon of the lid
valve. "
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FIGURE 14 is an enlarged plan view of the unbalance

valve construction. © - *

3: FIGURE :15.is a cross sectlon along the lme 15——15
of FIGURE 14:.; :

. Certain wordsare used- herern in the spec1ﬁcatron and
__clalms indicating; direction, relative ‘position and the like.
These words: are-used .for-the sake of clearness and brev-
ity.-However, it is to be undersood‘that thesé words: are
nsediin. conriection with: the illustrations in the drawings
-only; -and .that in actual-usej such parts that are so de-
scribed .may have entirely: different ‘direction, - relative -po-
sition,-and: the like. For example, such-words are’ “upper i
“lower,” *vertical,”-“horizontal,” and the like. -

+This invention. is. partlcularly -adapted- to- control ‘a
w_a_shing machine by 4. combined: pneumatic ‘and' electii-
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cal system. For example, the system may include the var-
ious parts, connections” and operatrons diagrammatically
disclosed 'in- FIGURE 1, taken in combination with’ the
other figures.

For example, the system of FIGURE 1 may control
an_ automatic laundry machine 20, FIGURE 11, such as
is generally known as ‘an automatic washing machine. By
way of example, such a'machine may have a stationary
tub 22, a centrifugal container, basket, ‘or tub 24, which
may be foraminous or nonforaminous, as is well known.
The washing machine may also have an agitator 26, which
‘my be oscillated in-any well known manner, such as about
a’ vértical axis, or up and down, or other motion’ well
known in the washing machine art. Hot and cold watér
may be introduced ‘into the tub22 through the-inlet pipe
28, under the control of a mixing valve 3¢ which is con-
neécted to the hot and cold Wwater pipes 32 and 34 under
the’ control of -the pneumatic actuators 36 and 38 respec-
t1Vely to control the flow of hot and cold water from the
pipes 32 and 34 into the supply pipe 28 and mto the tub
22,

- The supply of water may be also controlled by an up-
per water level control member or-valve 40 and a lower
water level control member or valve 42. These members
40 and 42 may be responsive to the water level in tub 22,
and may be connected respectively by the pipes 44 and
46, for example, near the bottom of the tub 22.

The centrifugal basket or tub 24, and the agitator 26
may be respectively centrifugally rotated, and oscillated
or reciprocated by a variable speed transmission 44, which
may be driven by a pulley 46’. The pulley 46" may be a
constant diameter pulley driven by a belt 48 from a
smaller variable diameter pulley 50, which may be con-
nected to a machine motor 52. Such transmission 44 is
well known, and is not specifically illustrated. By way of
example, it may be of the character that will recrprocate
or oscillate the’ agltator 26, when the transmission or
pulley 46’ is rotated in one direction, to oscillate or re-
ciprocate the agitator shaft 54. The transmission 44 or
pulley 46’ may be rotated in the other diréction centrif-
ugally to rotate the basket or tub 24 by rotatmg the tub
supporting shaft 56.

All of the foregoing components described in connec-
tion with the washing machine 20 are individually known,
and therefore are not further illustrated specifically,
except as will be further described.

The stationary tub 22, and its contents, as well as the
transmission 44 and motor 52 are generally supported
on a resilient mounting, not shown, so that they may
yield to the centrifugal forces created when the cen-
trifugal basket or tub 24 is rotated. Such support is well
known. An unbalance valve 58 may be supported by
the cabinet of the washing machine so that the plunger
60 will be struck and pushed inwardly by the tub 22
when the tub -oscillates too far from its usual vibration.
This will cause the unbalance valve 58 to operate, as
elsewhere herein disclosed.

The cabinet of the washing machine, a portion of which
is indicated at 61, and which encloses the tub 22, and
its contents, as well as the transmission 44 and motor
52 may be prov1ded with a lid 62 which may be hinged
at 64. A lid valve 66, supported in the cabinet, may
have a plunger 68, wh1ch plunger is pushed down, when
the lid 62 is closed. The plunger 68 is allowed to raise,
when- the 1id 62-is opened. This causes the 1id valve 66

to- operate 'in a manner elsewhere herein disclosed. -

- 70

In FIGURE 1, ‘an electrical system is shown in dot
and dash lines for the purpose of energizing and con-
trolling the washing machine motor 52, a vacuum pump
and motor unit-70, a timer motor 72 and illuminating
light 74. The light 74 may be a fluorescent light, under
the control of the light switch 76, and ‘which has the
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usual starting circuit which is diagrammatically. illus-.. .

trated in FIGURE 1. ,

The electrical circuit may be traced from line L’
through a safety fuse 78, through a manual master switch
80, which is closed when it is pulled out, or upwardly,
in FIGURE 1. The circuit, then passes through a bypass
switch 82, which is closed when there is no vacuum in
the vacuum actuator 84, and is opened when there is a
vacuum in the actuator. 84. ) .

The circuit then goes to the reversmg motor controller
86 for motor 52. The motor reversing controller 86 may
be of any well known construction. It causes the motor
52 to rotate in one direction when one switch 88 is actu-
ated, and causes the motor 52 to rotate in the other
dtrect1on when the switch 92 is actuated. For example,
the motor reversing controller, 86 has a spin switch 88
which is closed when. the sprn vacuum actuator 90 has
a vacuum created in it, and is opened when the vacuum
is broken, and atmosphenc pressure is introduced in the
actuator 90. The switch 88 is shown in open position
in full line, and will be moved leftwardly to the dotted
line position when a vacuum is created in actuator 90.
The motor controlier 86 also has an agitation or wash
control switch 92 which has its two arms 94 and 96
pulled down when actuated by the agitation vacuum
actuator 98 when there is a vacuum in the actuator 98.
These arms 94 and 96 are in their upper unactuated posi-
tion, as shown in FIGURE 1, when there is no vachum
in the actuator 98. When a vacuum is created in actuator
98 to actuate switch 92, the arms 94, 96 are pulled down,
so that the contacts 100, 102 and 104 are brought together
agamst the contact 104. At the same time, the contact
106 is brought down agalnst the contact 108 However,
if there is no vacuum in the actuator 98, then the con-
tacts 100, 102, 104, 106 and 108 are in the positions
1llustrated in FIGURE 1.

The machine motor 52 is a reversible motor, and may
have a running winding R, and a starting winding S. It
will be evident to those Skllled in the motor art, that
with no vacuum in actuators 90 and 98 and wrth the
switch 88 open, and with switch 92 in its full line posi-
tion, no current will flow through the motor 52, since
the only line contacts 104 and 112 of the controller
are open, and no current can flow from L’ past them
to the motor 52.

However, if the switch 88 is closed on its contact
112 by vacuum in actuator 90, then current will flow
from L’ to the switch 88 and through line 120 to the
running winding R and through the return line 114 to
the power source L”. At the same time current will flow
from the contact 112 through the switch 88 through the
contacts 106, blade 94, starting winding S, centrifugal
switch 116, blade 96, contacts 100 and 108 and then
to the return line 114 The starting winding S, when so
energized, will cause the motor 52 to rotate in the spin
direction to rotate the tub 24.

To reverse the motor 52 to cause it to drive the agita-
tor 26 the agitation actuator 98 has a vacuum created
in it to actuate the agitation switch 92. At the same time,
the swtich 88 is open by lack of vacuum in acuator 90.
The switch 92 is pulled down by vacuum in the actuator
98, and agitation direction of rotation is established in
the motor 52. Current will flow from L’ through the
line 101 to contact 104 and through the contact 102
which is down, and from there through the line 118 and
line 120 to the running winding R and from thence to
the return line 114 and to L. At the same time current
flows from the line 101 to the pulled down contact 104
and through the pulled down contacts 102 and 100,
and pulled down blade 96 through the centrifugal switch
116, and upwardly through the starting winding S and
from thence through the pulled down blade 94 and sta-
tionary contact 108, to the return line 114, and L.

It is therefore .to-be seen that when the vacuum actu-
ator 90 is subjected to a vacuum, the switch 88 is closed,
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..and. the motor 52.is..caused to rotate.in one..direction

(spin direction) of rotation which is in the direction to
cause the transmission 44 to operate the spin action of
the basket or tub 24. In this position, the current is
directed in one direction through the starting winding
downwardly-according ito the, descrlptron prevrously glven
On.the other-hand, when vacuum is broken:inthe vactium
actuator 90 so: that it is subjected to atmospheric pressure
to open switch 88, and the agitation vacuum ‘dctuator 98
is subjected to a vacuum, to pull the sw1tch blades 94
and 96 down, thén the machine motor 52 is rotated in
the opposite direction (agitation direction), which, causes
the transmission 44 to operate the agitator 26, to produce
a washing action, .

The bypass switch 82 is s such that when 1t is, pulled
to open position by a vacuum in actuator 84, then current
can flow through the vacuum pump and motor 76 but
cannot pass through the timer motor, 72, .or the machlne
motor 52.

The bypass vacuum actuator 84 1s subjected to a
vacuum by a construction herein elsewhere descrrbed to
stop operation of a main motor 52 and the. timer motor
72 ‘while the tub 22 is being filled and also to prevent
the agitator 26 from being operated When the tub, is
not filled. However, the vacuum pump 70 is operated to
produce a vacuum supply for a vacuum control. system
as may elsewhere be needed.

The bypass: actuator 84 may be provrded w1th a
metered orifice 85 to permit a slow feed of atmosphenc
air into the actuator 84 when the vacuum pump 70 is
disconnected from the actuator,84.

Similar metered orifices are. 1nd1cated elsewhere in
FIGURE 1 to indicate a similar slow atmospherlc feed
for the same purpose at the places indicated by a srm-
ilar symbol.

The vacuum’ system may mclude a readmg head 122
which has vacuum and atmosphere transferring openings
hereafter identified and over which a flexible, channeled
control member 124, FIGURE 3, may pass. The control
member 124 has a series of channels 126, which
channels pass over the openings illustrated on reading
head 122 of FIGURE 1 to produce a vacuum transfer
between such openmgs or an atmospheric air .transfer
through such openings as may be desired. If des1red the
channel member 124 may have an outer plastrc sheet
128, FIGURE 3, an inner plastic sheet 130 and an, 1nter-
mediate porous flexible layer 132" which may "be made
of porous rubber or the like, The sheets 128 and 130
may be provided with openings '134 and 136, which need
not be exactly opposite each other, so that atmosphenc
air may enter the opemng 134 to be filtered . by. the
porous layer 124, and pass through the opening 136,
into the reading head opemng 138, which may be em-
blematic of any of the openings as hereinafter descrlbed
in connection with FIGURE 1. The reading head may
also have other openings shown in FIGURE 3, such as
140 which also may. be emblematic of any. of the open-
ings hereinafter described. in c0nnect10n with FIGURE 1
and which may be variously bridged or connected : by
various. channels 126 in the control- member 124, -

In FIGURE 1, the reading head 122 has a channeled
control member pass over it of the character indicated in
FIGURE 3, which causes its channels 126 and openings
136 to pass over the various openings-indicated by capi-
tal letters in FIGURE 1. The openings in:the’ reading
head 122 of FIGURE 1 are indicated by the capital let-
tersABUDEFGVKJLMNPQandT
These openings of the reading-head 122 of FIGURE ‘1
are connected by vacuum. or-atmospheric air:transmitting
tubes .or lines. which-are indicated.by heavy diagrammatic
lines.. These lines. are.connected ito -various:members;in-
cluding vacuum -actuators of-the-type indicated in-FIG-
URE .10. Such actuators may have a rigid-cup-or the like
142, a flexible diaphragm-144-and an actuating connect-
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mg rod 146 to actuate any desired member on the wash-
ing machine, The cup 142 may be connected by the con-
nector. tube 148 with the. various vacuum- or air lines
shown .in. FIGURE 1. If desired, a compression .spring
150 may: be .placed. in_cup 142, which causes the dia-
phragm,144 to move upwardly, in FIGURE 10, when the
vacuum. in the cup 142 is broken by mtroduct1on of at-
mospheric air- into. the cup. When a vacuum is created in
the cup 142, the diaphragm 144 is moved’ 1nwardly into
the cup, and moves the rod 146 with it. Such .actuators
may be of the type disclosed in the patent to H. W. Rice,
3,142,966, granted Aug. 4, 1964, the actuator being indi-
cated by reference numeral 14 in such patent.

Referrmg again to FIGURE 1, “the vacuum pump 70
creates a vacuum . condition. in the reading head. opemng
V' through the pipe 152 whenever the pump 70 is oper-
atéd. The other openings of the réading head 122 of FIG-
URE.1 ate connected to various components by various
tubes ‘which are disclosed elsewhere.

A selector valve construction 154 may be provided for
selecting any of a plurality .of programs to be performed
by, the washing machine. Such. construction 154 may be
a stationary disc like construction which has openings
U’, H, B’.and E’. The openings U’, B’ and E’ are con-
nected respectwely with the openings U; B and E of the
readmg head 122 by tubes, as shown in FIGURE 1. The
opening H is connected to the hot water vacuum actuator
36 which actuates the hot water valve 156 of the mixer
30. The opéning E’ is connected to the cold water vacuum
actuator 38 which actuates the cold water valve 158 of
the mixer 30, A plurality of indicating selector positions
1,2,3,4,’5,6,7, 8; for example, may be placed around
or. ad]acent the disc 154

A rotatable selector disc 160 may be mounted to be
fotatable. ovér the stationary disc 154, The disc 160 may
have 2 ‘flexible channeled member, somewhat similar to
the member 130 of FIGURE 3. The rotatable disc 160
may have @ membrane or film with channels or blisters
162, similar to channels 126 of FIGURE 3, located there-
on “which br1dge the ‘openings U’, H, B’ and E’ of the
riember 154 in ‘accordance ‘with the chart of FIGURE 2,
wheréin the various connections made by the blisters 162
dre indicated for each position of the indicator 161, of
disc 160 over the positions 1-8 of the disc 154. By way
of example, in position No. 1, FIGURE 2, the rotatable
disc 160 will have'a blister 162 connectlng openings B’ and
E’)"so'that a vacium will be crfeated in actuator 38 at
the proper time and only cold watér will be addéd to the
tub 22 when one or more channels 126 bridge the reader
head’ openmgs B, D, as the timér control member 124 is
moved over the reading head 122. The opening D will
have’a vacuum produced in it at the proper time ‘as else-
where ‘described. Tt is thus to be seen, that by turning the
rotatable disc 160, it is possible to select which one of
the water valves 156 or 158 are to be opened at various
times during the passing of the control meinber 124 over
the reading head 122. The passage of the control member
124 over the readmg head w111 produce the selected pro-
gram.

:Other connections from ‘the reading head 122 include
connections from the openings Dand V to the upper water
Ievel'control 40, which control is also shown in FIGURE
7. The line or tube'164,‘ FIGURE 35, connects the reader
port 'V with ‘the’ opemng 166 of the upper water level
valve- 40, The- opemng 168 of valve 40 is connected to
line 170 which line-is also connected to réader head port
D."The valve opening 172 is connected to the atmosphere.
The port F is connected to a bleach actuator 173 which
actuates ableach dispenser when a vacuum is produced
in ‘the actuator 173 by the’ line connecting it with port F.

+'FIGURE '7 - shows diagrammatically the upper water
level control member or valve 40. For example, the water
control member 40 may have a cup or casing 174 which
has-connected thereto a flexible diaphragm 176 at its upper
part. The casing 174 hds a fluid inlet and outlet 178 at
its lower end which may be connected to the pipe or con-
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duit 44, which is connected to the lower part of the tub
22 of the washing machine. A pressure chamber 180.is
thus formed, which is responsive or proportlonal to: ‘the
water level in the tub 22. The diaphragm 176 maves up
and down in its central part in response to the level of
the water in the tub 22. Such dlaphragm 176 is connected
to a snap acting mechanism 182, which is well known, and
which may be connected to a movable member or carrier
184 which may be cup like in its constructlon and which
has a flexible film or membrane 186 whlch may be se-
cured to the rim of the cup 184. A porous member‘or
body 188 may be placed between the miembrane 186 and
the cup 184. A permanent “channel 190 is formed m “the
film or membrane 186, which channel 190 may be, in gen-
eral, of the same construction as channel 126, previously
described. The carrier 184 may be held against a station-
ary plate or reading head 192, which has the opemngs
166, 168 and 172 passing through the readmg head 192.
The snap acting mechanism 182 holds the carrier 186 in
its lower posmon, as illustrated in FIGURE 7, when the
water level in the tub 22 is below 2 selected upper, level
or filled level of the tub 22. However, when ‘the water
level in the tub 22 rises to the selected ‘upper level, then
the incerased pressure in chamber 180 causes the snap act-
ing mechanism 192 under the pressure of the diaphragm
176 to snap the carrier 186 to the upper position, where
the channel 190 will bridge the openings 170 and 172, in-
stead of the openings 166 and 168, which it previously
bridged. The snap acting mechanism 182 may be man-
ually adjustable at 194, so that it can be adjusted to pro-
duce the snap action at various selected upper or “filled”
levels desired in the tub 22,

If desired, a leaf spring or blade 196 may be supported
on a fixed member 198, and its free end may push the
carrier 186 against the reading head 192 to maintain a
sufficiently tight sealing action between the membrane 186
and the reading head 192.

1t is therefore to be seen that when the tub 22 is not
filled to the desired upper or “filled” level, then the open-
ings 166 and 168 are bridged by the channel 190.- How-
ever, when the tub 22 has been filled to the desired levl,
then the openings 172 and 168 are bridged by the. channel
190. Therefore, the reader opening V, FIGURE 3§, is
connected to the reader opening D when the tub is not
filled, and a vacuum is produced in the opening D through
pipe 170 under these conditions. However, when the tub
is “filled” to the desired level, the openings 168 and 172
are bridged by the channel 190 and atmospheric air from
opening 172 is allowed to enter into the’ openmg D through
channe] 190 and line 170 and the vacium in opening D
is broken and maintained broken as long as the tub is
filled. Therefore the water control actuators 36 and 38
cannot have a vacuum created in them from opening D
when the tub 22 is filled. However, they can have a vacuum
created in them when the tub 22 is not “filled.” .

The low level control valve 42 is connected by the tube
46 with the bottom of the tub 22, and is responsive to a
predetermined low level of the water in the tub 22, Such
low level valve 42 is diagrammatically shown in FIGURE
8. In general, the low level control member 42 is struc-
turally the same as the member 40, which. is shown in
FIGURE 7, and the various members are substantially
the same. Some of the characters of FIGURE 7 have been
repeated in FIGURE 8, with the prime mark (') after
the reference character, and it is to be understood that all
of these parts operate substantially in the same manner,
but at a different pressure. However, the pipe connections
in FIGURE 8 correspond to the pipe connections in FIG-
URE 5.

- In FIGURES 5 and 8, the lower level valve 42 is pro-
vided with an opening 166’ which is connected to the
tube or line 200 which is connected to the opening 202
in the spin speed regulator 204, the operation of which
is-elsewhere more fully described. Another opening 168’
is connected to the tube or line 206, which is connected




to the openmg P in the readmg head 122 The openmg
172%is openito the atmospher
’The lower, leVel valve’ 42:c0nnects the openirigs 166’
‘and 168" When the level of 'the water ‘in the tub 22 is
below a selected or “Critical low leyel. The valve 42 con-
nects the _Openings 166’ and 172’ wWhen the level of the
ter in the tub 22'is above such selected low level.

he selected low level to ‘which valve 42 is responsiye
_‘be ad]usted by the ad]ustment mémber which may
knob, Iever, of the like 194 whrch adjusts the snap
g mechanrsm 182’ in the samie mannér as prevrously

ribed i in connection with the valve 40.,

TAn agltanon speed regulator 208 may have a construc-
tion substantrally idenitical with that dlsclosed in "connec-
tl_ n, with spm speed " regulator 204, and is’ ‘therefore
ﬂlustrated in much smaller scale to avotd repetition.

The spm speed regulator 204 (and ‘the regulator 208)
has a casing 210 which' is provrded with_openings 202
and 212 The openihg’ 212 is connected by the line or tube
214 w1th the reader head opening D,, .

The conistruction” of ‘the speed regulator 204 'is some-
what similar to that disclosed in the patent.to H. W. Rice,
3 142, 966 In general ‘the diaphragm 216 covers and. un-
Covers the end 218 of the stationary pipe 212 to permit
the suction_ action at the énd 218 to maintain a regulated
vacuum pressure in the chamber 220. This regulated
vacuum ‘pressure in chamber 220 is transmitted through
the prpe '202 and through the lines 200, 206 to the reader
opening P. However, this vacaum pressure can only be
transmitted when the water level in the tub 22 is below
the Tow level to which the valve 42 is responsrve, and
when the channel 190’ bridges the openings 166’ and
168’. Wheii the chiannel 19¢ br1dges the openings 166’
and 172' the vacuum at opening P is broken, and atmos-
pheric pressure is transmitted. from atmospheric. opening
172’ to opening P.

The timer member or membrane 124 at the proper time
can br1dge the openings P and Q of the reader 122 and
thus transmit this regulatéd vacuum pressure through the
line 222 to the speed regulating actuator 224. The amount
of' vacuum created in the actuator 224 will vary the diam-
eter of the pulley 50, to regulate the speed of transmis-
sion in the transmission 44, to regulate the speed of spin
of the basket 24 of the washing machine. The construc-
tion i$'such that the speed of a spin of basket 24 cannot
be increased unless the level of the water in the tub 22
has been lowered by drainage or pumping action, so that
such level i€ below that sélected by the low level valve
42. That-i 1s, ‘the speed regulator 204 cannot increase the
speed of 'spin through the transmission 44 unless the open-
ings 166* and 168’ are joined by the channel 190/, which
cannct take place unless the water level in the tub 22 has
been lowered below the selected level established by the
valve 42. Also, the vacunm cannot be transmitted to the
speed control actuator 224 through line 222 unless' the
Up'per level cortroller 40 has moved the channel 190 to
joiti the openings 166 and 168, due to the low level in
the tub-22, so that a vacuum can flow from' the port V
through the line 164, channel 190; line 170, opening D,
line 214, tube 212, and end of tube 218 to regulate and
mamtarn a vacuum in vacuum pressure chamber 220,

Therefore, ‘the construction of the water level valves
40 and 42 provrde the safety feature that no increase in
speed. of the spm of the basket 24 can take place unless
the water level in the tub 22 has beén lowered below the

elected low level established by-the valve 42,

The ‘action of the pressure regulator 204 may be brreﬂy
described as follows. - A compression spring 228 sur-
rounds the pipe 212 and has its upper end engdging a
flat- bottomed cup 230. The spring 228 tends to push the
cup upward; to:uncovet-the énd 218 and subject the
chambér 220:to the suction action of thevacuum pump
through the tube 212. When this suction action has re-
‘dirced the vacmim 220 below the desired. pressure; the
atmospheric pressure-in the chamber 232 pushes the dia-

3,398,346

10

15

20

25

30

35

40

45

50

55

60

65

70

8

phragm 216 leftwardly and this causes the dlaphragm
216 to be'flexed as shown in FIGURE 6, so a3 to’ uncover
the’ opening 234 in'diaphr. agm 216to allow a small amount
of atmospheric air to enter ‘the chamber 220 to- mamtam
the desired vacuum pressure in the chamber 220. The ‘at-
moapherlc pressure in the chamber 232 is establrshed by
‘the opening 236 which is open to ‘the" atmosphere

The' atmospheric pressure in chamber 232 is” flirther
remforced by the compressron sprmg 238, “which in-
creases the atmospheric pressure in 232 to push the dia-
phragm 216 leftwardly when the vacuum in chamber 220
has been reduced below the desired vacuum: This sprmg
238 may have its compression load adjusted by the screw
240, which cari be turned by ‘tlie knob 242 to 'move the
disc'244. rlghtwardly and leftwardly, and thus ad]ust the
total pressure which is established agalnst the dlaphravm
216. This’ ad]ustment at knob 242 ‘therefore establishe$
the sélected vacuum pressure, which is to be niaintained
in, the regulated pressure chamber 220. This' regulated
vacuum will be transmitted to the speed regulatlng actu-
ator 224, and therefore the desired speed of spinning ‘of
the’ basket 24 is establrshed by regulatron at the knob
242, © .
The speed regulation of the transmrssmn 44 may be
accomphshed by any desired adjustable speed transmis-
sion which can be regulated by an actuator ‘such as 224
As illustrated in FIGURES 5 and 9 the motor 52'is pro-
vided with an adjustable diameter pulley 226 around
which the belt 246 passes and engages the' constant di-
ameter pulley 46’. The belt 246 may be a.V belt and
may also pass over the idlér pulley 248. The idler pulley
248 may be carried by a lever 250 which has a fulcrum at
252, and has its .other end connected by the ‘rod 254
with the draphragm 144 of the actuator 224, Wheén_a
greater. suction. is produced in the’ chamber 256 of the
actuator 224, the rod 250 is rocked counter-clockwise, )
that the idler ‘pulley 248 is moved toward the pulley
226 and allows the V belt’ 226 to move outwardly in the
pulley 226. This i increases the diameter of the pulley 226,
and therefore increases the _speed of rotation of the pulley
46, as the suction strength in chamber 256 becomes greater
A 'tension spring 258 is. attached to the .shaft.. of the
pulley 248 or to lower end of lever 250 and has its other
end connected to any fixed member 260, to. maintain
proper tension on the V belt. 246. Either spring. 150 or
sprmg 258 may be omltted if the strength of the remain-
ing spring 150 or 258 is suﬁic1ent to mamtam an. oper-
.ating tension on the left 246. . .

The pulley 50. may be of well’ known constructlon
in which a pulley flange 225 is axially movable on the
shaft of the motor 52, FIGURE 9. The pulley _flange
226 is ax1ally fixed on.the shaft of the motor.. A com-
pression spring 227 has one end engaging the ﬁxed nut
229 on the motor shaft and-has the ‘other end axially
pushing the pulley flange 225. This causes the. pulley 50 to
have an automatically variable - effective diameter as the
speed regulating actuator 224 rocks the lever 250 to pull
the belt 246 inward or outward in the pulley 50. cni
... The: agitation speed regulator 208 has:its opening 212’
which corresponds to openmg 212, connected by. the pipe
262 ‘with the vacuum plpe 164. It also has:its- opemng
202’ connected by the pipe 264 tothe reader opening T.
Therefore, whenever the reader .openings Q. and".T.are
bridged by the’ timer, a regulated -vacuum -will be estab-
lished in the speed control actnator 224 in response;to the
vacuum pressures maintainedvin,_ the chamber 220 of the
agitation regulator 208. As is obvious, a greater.suction
pressure.in:the chamber 220/, as established by- the: knob
242’, .creates a faster speed transmiission-.at 44 in:thé
same manner previously described in connectlon‘With the
spm .Tegulator 204.

Alid valve 66 is prov1ded to cause the applrcatron of a
brake to the spinning basket 24. may be provided; which
applies the brake to the basket 24 practrcally as’soon’ s
the 1id 62 of the washing machine is lifted. This imay be
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accomplished by providing. the lid valve. 66 with a sta-
tionary reading head- 270, - FIGURES 12 and 13, having
openings. 272 and 274 .at.the same .level and openings
276 and 278 at different- levels.. A movable connector
member 280 is movable up and-down:-against the sta-
tionary reading -head 270. The member: 280. may. have a
film or membrane 282, which has a:T-shaped channel.con-
struction 284 which is movable up and down past the
openings 272, 274, 276.and-278. When the lid and mem-
ber 280 are down, the openings 272 and 274 are bridged
by:the channel 284. When the lid is-moved up, the mem-
ber 80 moves up, so that the channel member; 284, which
is ‘T-shaped, ‘bridges the openings 274, 276 and 278, and
closes the opening 272, as shown in FIGURE 12, .

.~ When a.spin operation. is. to be performed and-is con-
trolled by the timer flexible control member 124, the read-
ing head openings L, M-and N are bridged by a channel
construction 126 of the timer control member.so:that a
vacuum_can be applied to the brake:-actuator 286. The
brake actnator 286 will remove: the brake action on the
rotatable tub 24 when a. vacuum is: established in such
actuator 286. The motor 52 can- then dnve the. tub 24
at .centrifugal speed. -.

Therefore, when the hd is down, avacuum is transmltted
from the line 152 through the line 288, .opening 272, chan-
nel 284, opening 274, line 290, then to reader opening N
which can then be bridged to the opening L, to.produce a

_ vacuum in the actuator 286. This vacuum in actuator 286
moves-the brake away from the basket 24,.so the basket
can.be rotated. At this time the line 292 is closed. at at-
mospheric. opening.278 by the film.282, so that atmos-
pheric pressure air cannot reach actuator 286.and so that
a vacuum can be maintained on the actvator.286. There-
fore, the spin. operation can be.produced by other.lines,
without having the brake apphed to the basket.-

However, when the lid 62 .islifted, and the movab]e
member 280 is moved upwardly, so that the T-shaped
channel 284 bridges the openings 274, 276 and 278, as
shown in dotted lines-in FIGURE 12, atmospherrc air can
flow from the atmospherrc opening 276, through the chan-
nel 284 which is now up, and 'through the opening 278
and line 922 to the brake actuator 286, which applies the
brake when atmospherlc air is applied to the actuator 286.
Atmosphenc air can also. pass through channel 284 to
opening 274 and line 290. This insures a- quick stopping

of the basket 24 if the lid 62 should be opened when the

basket is being spun. The basket is stopped by the ‘brake
regardless of ‘whether the motor 52 is energized or. not,
since the brake is more powerful fhan the motor. If neces-
sary, a shp clutch is prov1ded between the motor 52 and
the basket 24.

If the laindry in tub 24 should’ be unduly unbalanced
so’ that violent vibrations are produced in the tubs 22
and 24, and the urbalance plunger '60,. FIGURES 14
and 15, is struck by the vibrating tub 22. The plunger
60 is rlgrdly held by body 296. This causes the body 296
to be moved against the load of compression_ $pring 298
and to be moved rlghtwardly in FIGURES 14 and 15 to
cause the large cavity 300 in the ﬂexrble film or mem-
brane 301 to be moved over the openings 302 and 304 in
the statronary readmg head 306. If the unbalanced swing-
mg actlon continues, the cavity 300 is held over the open-
ings 302 ‘and” 304 substanually contrnuously by the re-
peated vibrations to transfer the vacuum which was flow-
ing through the line 308 to the spin actuator 90 through
the line 310, opening 304, cavity 300, opemng 302, line
312, and hne 314, to produce 4’ vacuum in acthator 84 and
open the bypadss switch 82 thus deenerglzmg the motor.52
and' the tiniet motor 72. The' machine will therefore be
stopped for lack of power.

" The cavity 300 is sulﬁcrently Iarge to hold the body 296
statlonary over the openings 302, 304 when the tub. stops
and does not engage the plunger 60, The timer channels
were bridging openmgs Land N durmg the spin ‘operation
so that a vacuum is maintained in cavity 300 in spite of
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the slow leak at orifice. 85. This maintains the bypass
switch 82 open and the machine motor 52 and timer motor
72 deenergized.

However, if the hd 62 is opened to mvestlgate Why
the rnachlne has stopped, atmospheric air will be supplied
from the openings 276 and 278 of the lid valve 66. At-
mospheric air can then flow through line 292 to reader
head .opening L, which was connected with reader open-
ing M to produce the spin at the time the machine .was
stopped. Therefore the atmospheric. air will - then flow
through the line 316, and line 310 to fill the cavity 300,
and allow the body 296 to be pushed leftwardly by the
spring 298. The opening of the lid therefore: resets the
unbalance valve 58, after such valve 58 has been dis-
placed by the unbalanced load.

In all of these sliding members with films and cavrt1es,
a spring blade may be provided, as has been’ illustrated,
but not necessarily described. For -example, these addi-
tional spring blades may be supplied at 318 in FIG-
URE 13,

In all of the embodiments the film or membrane whrch
is-adjacent a reading head may be made of thin plastrc
sheet material that can bend to adjust itself hermetically
agalnst the reading head surface ad]acent a vacuum.open-
ing. The closed end channels formed in the film or mem-
brane are self-sustaining and do not collapse under the
pressure differential between the vacuum pressure and
atmospheric pressure.

FIGURE 4 is a chart showing what reader openmgs
are brldged as the timer control member 124 is moved
leftwardly in FIGURE 4 over the reader 122. The con-
trol member 124 may be in the form of a belt which is
rotated with one run passing over the reader 122. Alterna-
tively, the control member 124 may be a disc which is
rotated about an axis which is perpendicular to the reader
122 and in which radii of the disc continually pass over
the reader 122.

For example, the selector disc 160 may be placed at
position 1 and the master switch 80 may be pulled out
to ON position. Switch 80 remains in ON or OUT posi-
tion until a vacuum is produced in OFF actuator 322.
Actuator 322 will pull switch 80 to OFF or open position
when vacuum is produced in actuator 322 at the end of
the selected program. The timer control member 124 is
automatically or manually advanced leftwardly over the
reader 122 until position is reached on the chart of FIG-
URE 4 substantrally at the 45 minute mark. This causes
the blisters shown in FIGURE 4 to produce the follow-
ing bridging actions: Ports A, B, D and U are bridged
by blister 324, Ports G, V, and F are bridged by blisters
326. Ports Q, T are bridged by ports 328. Ports J and K
are vented to the atmosphere by openings in timer mem-
ber.124 similar to 138 in FIGURE 3.

Blister 324 may be a large continuous blister and
groups of blisters 326 and 328 are close parallel narrow
channels that produce a substantlally constant bridging
action as they pass the reader openings.

At the above start of Selection 1, the vacuum pump 70.
is energized by the manual elosrng of switch 80. How-
ever, the timer motor 70 and the machine motor 52 do
not operate, since they are “bypassed” by the opemng of
bypass switch 82 by a vacuum which is produced in actu-
ator 84, This vacuum is produced when the vacuum pump
70 Jproduces a vacuum in line 152 and port V. The port
V is connected to port D by water level valve channel
190 which connects the openings 166 and 168 and line
170 to D. Port D is connected to port A by blister 324
which then produces a vacuum through line 314 to by-
pass actuator 84 to open bypass switch 82. This arrests
operation of timer motor 72 and machine motor 52 while
the machine tub 22 is being filled with cold water by
the production of a vacuum in port B by blister 324.
Port. B produces a vacuum in port B’ which is now con-
nected. only to port E’ by selector valve disc 160. in
position 1.” Therefore only port E’ has a vacuum pro-
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duced in it and efiergizes the cold- water-actuator 38 and
cold’ water valve 158 to fill the tub 22 to the desired level
with cold water before the tlmer motor 72 and machlne
motor 52 can start, -

"The bridging of ports V, G and’ F by bhsters 326

cduses’ the ‘motor reversing switch 86 to be placed™in
agitation rotation position by producing ‘a vacuum in
gitation actuator’ 98. However no agltatlon can be -pro-
duced ‘whilé the tub 22 is being filled as the water level
valve 40 has “bypassed” -the motor 52 to, ‘prevent such
motor 52 from operatrng until the tub 22 Is filled’ wrth cold
water:
" “When the tub 22 is filled with- col,d‘ water, the upper
water level valve 40 responds by ‘moving the chanriel 190
upward to join openings 168 and 172 to introduce atmos-
pheric- air pressure into openrnv D. The blister 324 then
transfers ‘the" atmospheric air pressurg’ ‘to reader’ -open-
ings B," A and 'U. This atmospheric pressute goes to E’
through selector valves 154, 160 as prevrously described
and produces atmospheric air pressure in cold water actu-
ator'38'to close cold water valve 158 and stop the ﬁlhng
actiofi. At the same time the atmosphefic air pressure is
transferred to reader opening A which then sends such
air pressure to bypass actuator 84 to close bypass switch
82 and to energize the timer motor 72 and machine
motor 52. The timer motor 72 will then advance the
timer control member 124 and the machine motor 52
will drive the agitator 26 at the selected speed, as se-
lected by speed control 208. The speed control 208
establishes the vacuum pressure which will be transferred
to- agitation actuator 224 and hence the speed of the
belt 246.

The laundry is then given a two minute cold water
wash from about the 45 minute mark on the chart of
FIGURE 4 to the 47 minute mark. The tub 22 is pre-
vented from spmmng during this time since the brake
actuator opening L and spin actuator openlng M are
vented to the atmosphere by suitable openings in the con-
troller 124, as indicated by the atmospheric bleed legend
on the chart of FIGURE 4.

- After the two minute cold wash, there is a one mrnute
pause from the 47 to the 48 minute mark.

Then a spin operation is started at the 48 minute mark
when the blister 330 bridges reader sprn openings L, M
and N and the reader agitation openings G and F are
vented to the atmosphere
 The bridging of spin openings L, M and N causés a
vacuum to be supplied to the brake actuator 286 to re-
lease the brake from centrifugal tub 24. The yacuum
comes from main vacuum line 152, line 288, door swrtch
66, line 290, opening N, blister 330, reader opening L
and brake actuator 286. Spll’l agitator 90 has a vacuum
supplied .from reader opening M, lines 316 and 308.1io
cause spin at lowest speed. Thrs pumps ot the main
water from tubs 22 and 24.

The ' spin speed cannot be increased durmg this trme
because openings P and Q are not bridged together to
supply a vacuum to the speed control actuator 224.

When the timer controller passes the 49 minute mark
the blister 331 bridges the reader openings P and Q. This
will supply a regulated. vacuum to the speed control actu-
ator 224. The speed vacuum regulator 204 -will supply
the selected vacuum pressure to the reader opening P
provided the water in the tub 22 ‘has been .pumped out

to a sufficiently low level to cause the lower level valve g3

42 to snap the channel 190’ down to bridge the.openings
166’ and 168’. When this happens, the speed contral
actuator 224 may have regulated vacuum supphed to
it from spin regulator 204 to increase the ‘spinning speed:
However, the low level valve 42 will permit this increased
speed only if the water in the tub 22 has been pumped
down below the critical low level.’

At the 50 minute mark the spin speed is reduced to its
lowest value by the bleeding of atmospheric “air into

reader opening Q as indicated on the chart. This may be 7.
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‘déne” by having” openmgs similarto136 ‘of FIGURE"3
pass 6ver the reader-opening Q: ‘Thls supplies atmospheric
it ‘pressute to-the speed control- actuator 224 and- reduces
the'spéed of transinission of the belt: 246. :

~Then at’ the ‘50 ‘minute mark a Afill-and pump- rinse: may
be sprayed  into- the’ ¢entrifugal ‘tub 24 during-the slower
rotation of ‘the ‘tub 24 by the- blistei* 332 which bridges
‘openings B, U,’D-and E to supply: cold water ‘into the
tub 24. Thrs spray- may continue-for- one mmute, after
which thé-openings B, U ‘and"E are vented to ‘the ‘dtmos-
phete as’indicated on the chart to stop” any further addr-
tion of cold watér.> :
I At'the: 52 minute ‘mark, the blrsters 333 niay brrdge
the reader ‘openings P and Q- to-incréease ‘the speed of
the  spin;-a$ -previously described, ‘and ‘subject  to “the
coritrol - of-the low levél: valve 42 which: prevents”high
speed spin 'if ‘the' tub 22 has not been emptred to a suf—
ﬁcrently low 1évél. - :

At "the 5314 mmute mark the blrsters 330" and 333
terminate. The - centrifugal tub 24-can ‘coast to'a stoﬁ
‘At “the 55 mitute mark the blrster 334 brrdges the
réader openings V; J;'and K.~ -

This supphes a vacuum to the OFF actuator™322
through the pipe 336 which causes the actuator 322 to
opetl the master switch 80 and to-connect ‘the dump valve
338 to the atmosphenc opemng 340 mstead of to the
closed -position 342;"

“"'Thé ‘operations ' of the ‘othét “programs shown in thée
chart of FIGURE 4*are obvious from the typical descrip-
tion ‘of’ program* ‘No.'1. Program 8 starts at'the begmmng
of the c¢hait of FIGURE4; programs 2-7 'start at posi-
tions 2-7- which are: shown 1n the FIGURE 4 chart wrth
crrcles around then, < °

* The “programs- 1— 8 ‘may supply the’ followrng water
temperatures for the “wash™ and rinse operatrons whlch
are” surtable for varrous types of laundry as desrred

’ Wash Temip. . 7
... Cold.

R Selector_ Posrtlon Rlnse Temp_

Under certarn condrtrons features of thrs mventlon are
also’ apphcable toa somewhat horizontal action washmg
mdchine in which a clothes contarner _or basket is.some-
what honzontal and is located in a somewhat horrzontal
statinary tub. In such a washing machine, a washiing
action or agitating action _may be produced by slow, rota-
tion "of the ‘basket while the quurd in’ the tub is at the
‘selected upper level,’ such as is controlled by the. supper
water’ fevel, valye 40. The' spin or centnfuglng action, is
produced by rotating the basket at a high centrrfugal
Speed while ‘the Iignid in the' tub is below the lTow level
selectéd by 'thie lower Tevel valve 42.

The somewhat horrzontal basket of such washmg ma-
chrner may be, rotated i’ the same drrectron for both the
agitation actron and the centufugmg actron Under such
condrtrons the motor §2.may be a two speed motor and
the" sprn actyator 90, ,may control the high speed windings
of such two speed motor, and. the agitation actuator. 98
may control the Iow speed w1nd1ngs of such two speed

! somewhat horrzontal basket may have agrtatmg
means for such, basket Such agrtatmg means may include
bafﬂe means attached to ‘said basket and located in such
basket. "

. Such somewhat horizontal actron washmg machmes are
well known ‘and are therefore not ‘herein illustrated. . -

‘While the form of the 1nvent10n now preferred has
been disclosed as requrred by the statutes, other forms
miy be used all commg wrthm the scope of the clarms
which follow: -
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. ‘What:is claimed.is:- .0 v
.. 1..In.combination: ‘ el
-..an --automatic machine havmg a rotatable member
.-which has -abnormal unbalance condition vibrations;
. l..qdriv.ing means for driving said rotatable member; - -
. drive - controlling-vacuum : actuator means..controlling
.- said.-driving means to produce a drive.condition.and
“:a-+5top . condition -of . said- rotatable..member.. ir..re-
sponse to various vacpum. condrtrons in-said actuator
;i jmeans;:. - e &
a: vacuum dlstrlbutmg program means producmg sa1d

v ¥

drrve and stop sald rotatable member,
an unbalance valve means:movable in response to said

abnormal.unbalance- condrtlon vrbratlons to a locked

stop posmon to cause said program means to stop
said rotatable* membert; said unbalance valve ‘means
havmg an-unlocked drive - posrtlon permlttmg “said

' program: -means:- to’ drrve and “stop” said’ rotatable

- member - mdependently of sald unbalance valve
- -means;

e and an.access closure member havmg open and closed

I . positions and having a.closure valve®means permit-

ting said unbalance valve means to remain in locked

- stop position when ‘said closure member is in’ closed

position and unlocking said unbalance- valve means
when said closure member is in open posmon

2. A combination according to claim 1 in which said
unbalance valve means includes a relatively stationary
first reader head having a first opening connected to said
actuator means and a second opening connectable to said
closure valve means, and in which said unbalance valve
means has a first connector member relatively movable
over said reader head respectively to said locked stop
position and said unlocked drive position, with a first
channel member connecting said openings in one of said
positions and ‘disconnecting said openings in another of
said positions.

3. A combination according to claim 2 in which said
closure valve means has a second relatively stationary
reader head having a plurality of closure valve means
openings, a first of said closure valve means openings
being an atmospheric air opening and a second of said
closure valve means openings being connectable with
said second opening of said first reader of said unbalance
valve means, and said closure valve means having a sec-
ond connector member with a second channel member
movable over said second reader head to connect said
first and second closure valve means openings.

4. A combination according to claim 3 in which a
vacuum is produced in said first channel member to stop
said rotatable member and to lock said. first connector
member agamst said first reader head in said locked stop
position, and in which movement of said closure valve
means to open pos1t10n connects said atmospheric air
opening to said first channel member to release said first
connector member to unlocked drive posmon

5. A combination according to claim 4 in which said
first connector member of said unbalance valve means has
spring means to return said first connector member to
unlocked drive position when said air opening is con-
nected to said first channel member.

6. A combination according to claim 5 which includes
a source of electricity and in which said driving means is
a machine electric motor having a machine motor switch
connectable with said source of electricity and said vac-
uum distributing program means has a. vacuum pump
means and a vacuum pump electric motor, and said drive
controlling vacuum actuator means includes a machine
motor vacuum -actuator to open and close said machine
motor switch, said combination including a bypass switch
to connect and disconnect said machine motor switch, and
said drive controlling vacuum actuator means includes a
bypass vacuum actuator to open and close said bypass
switch to disconnect and connect said machine motér
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switch from said source.of electrrcrty while ; permitting
said - vacuum pump motor -0 remain connected to said

- 7. A combination.. accordmg to cla1m3 m‘whrch sald

second relatively stationary. reader head: has four closure

valve means openings and said second channel member
18, T-shaped. and: conneets -only two. of said. last named
four-openings: when .said: closure member..is- in .closed
position and connects only-three.of .said last named four
Qpemngs when said- elosure rnember is.in open posmon
.- 8,. In:combination:-
an antomatic washmg machlne havmg a rotatable tub
+.-» ‘which hasrabnormal unbalance-condition vibrations;
-a. machme electric motor for. drrvmg said rotatable
tub;

. ‘motor to- rotate .and stop said rotatable tub;..

. drive controlling, vacuum- actuator means. controllmg

said switch :means to produce a drive condition and
-a.stop condition of said tub.in response. to. various

.- vacuum :conditions..in said actuator. means; - :
L vacuum distributing program ‘means. producmg sald
various vacuum .conditions in -said actuator -means

: -.to.drive and stop said tub;

. an unbalance valve means movable in response to sa1d

... abnormal unbalance condition vibrations to a locked

stop position to cause said program means to stop
said rotatable member, said unbalance valve means
having an unlocked position permitting said program
means to drive and stop said tub independently of
said unbalance valve means;

and an access closure member having open and closed

positions and having a closure valve means permit-
ting said unbalance valve means to remain in locked
stop position when said closure member is in closed
position and unlocking said unbalance valve means
when said closure member is in open position.

9. A combination according to claim 8 in which said
vacuum distributing program means has a vacuum pump
means and a vacuum pump electric motor, and said
switch means includes a machine motor switch controlling
only said machine motor, and a bypass switch controlling
said machine motor switch and bypassing and not control-
ling said vacuum pump electric motor, and in which
said drive controlling vacuum actuator means includes
a bypass vacuum actuator to open and close said bypass
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10. A combination according to claim 9 in which said
drive controlling vacuum actuator means includes a ma-
chine motor vacuum actuating means operating said ma-
chine motor switch.

11. A combination according to claim 10 in which said
machine motor is a reversing motor said machine motor
switch is a machine motor reversing switch and said ma-
chine motor vacuum actuating means operates said ma-
chine motor switch to reverse said motor.

12. In combination:

an automatic machine having a rotatable member;

driving means for rotatably driving said rotatable mem-
ber;

vacuum actuator means controlling said driving means
to produce and stop rotation of said rotatable mem-
ber;

a supporting member supporting said rotatable mem-
ber, said supporting member having unbalance vi-
brations caused by unbalance vibrations of said ro-
tatable member;

a vacuum distributing program means having vacuum
and air transmitting line means connected to said
vacuum actuator means;

an unbalance valve means displaceable to a displaced
and locked position by said unbalance vibrations of
said supporting member and stopping said rotatable
member when said unbalance valve means is in said
displaced and locked position;
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1:.an access elosure member movable to closed and open
+-. positions for access to-said:rotatable member; :
and unlocking means operable by movement of said
- access -closure member to open :position to release
- said ‘unbalance valve means: from sald locked posx«
tlon ) SRR N PIE AT
13 A combination accordmg to clalm 12 in whxch sald
unbalance valve means is-held in said displaced and locked
position by a vacuum produced in said unbalance: valve
means and’in - which ‘said- unlocking means breaks the
vacuum in said unbalance valve means When sald closure
.member is moved to open position. :
- 14."A combination according to claim 12 in whlch said
driving means is an electric motor controlled by a switch
having open and closed positions and in which said
vacuum: actuator- means -opens-and closes said switch and
in which saidunbalance valve means causes said -vacuum
actuator -means'to open said switch when said -unbalance
valve means is in said displaced-and locked-position.
18, A combination according to claim 14 in which said
vacuum actuator-means opens 'said: switch-in response to
a-vacuum which said unbalanced- member causes to be
‘produced in said vacuum actuator means.
16. A combination according to claxm 15 in whlch
said unbalance member has a reader head having-two
openings, one-of which is connected to said vacuum actua—
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tor means and in which the other opening:is connected to
said unlocking means and in which said unbalance: mem-
ber:has a-movable bridging member preciprocable be-
tween two positions and-with a spring moving:said- bridg-
ing member to one position® and with said supporting
member «movingr‘said' bridging ‘member to-to other posi-
tion::which:-is-said -displaced and locked position, said
bridging member: havmg a-channel” constructlon brldgmg
said two openings in said locked position. o

17. A combination according to claim 16 in whlch a
‘vacuum  in-said channel ‘construction locks said-bridging
member agamst sald reader head in sald locked posmon
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