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Douglas O. Balrd, Evanston, Ill., assignor to
- Richard D. Mason, Wilmette, 3ll.

Application October 2, 1941, Serial No. 413,287
o 20 Claims. (CL 15—8)

The present invention relates to improvements
in vacuum cleaning apparatus and, more par-
ticularly, to improvements in vacuum cleaners
of the household type conventionally used for
cleaning rugs and other household articles. Spe-
cifically, the present invention relates to further

‘improvements in a vacuum cleaner of the im-
proved form disclosed and claimed in copending

application Serial No. 382,287, filed April 19,
1941, by Richard D. Mason and issued Juiy §€,
1943, as Patent 2,323.,554. g

A cleaner of the general type mentioned con-
- ventionally includes a nozzle adapted for move-

ment relative to a surface to be cleaned and s
motor driven fan for creating a suction within
‘the nozzle which serves to pull dust, dirt and
other foreign matter from the surface being
cleaned and to convey the same to a removable
collecting bag. In the usual cleaner there is also
provided agitating means in the form of a brush
or beater, mounted within the nozzle of the
cleaner, for beating the surface of the article be-
ing cleaned, thereby to facilitate the removal of
dirt therefrom by the air stream created by the
stuction fan. If, as is frequently the case, the
cleaner is, while operating, left standing for a
considerable period of time on g surface being
cleaned, the action of the air stream, the agitat-
ing means, or both, will damage the portion of
the surface which is exposed o the action of the

cleaner. Moreover, the usua] household cleaner

is always equipped with a manually opersble
-switch for controlling the fan motor. ¥requent-
ly, however, the operator prefers to pull the
cord plug from the commercial current outlet box

~In use, in order to stop the cleaner, thus leaving

the motor switch in its closed circuit position.
When, thereafter, the cord plug is inserted in g
live outlet, the fan motor immedigtely restarts
with a resulting annoyance to the operator.
- It is an object of the present invention, there-
fore, to provide improved vacuum cleaning ap-
paratus of the general form briefly described
above, in which the control of the cleaning action
is fully automatic. S

It is another object of the invention to pro-
vide an improved cleaner of the character de-
scribed, wherein the starting of the cleaner is
- accomplished in a fully automatic manner with-
- out resort to manual switch operations.

It is a further object of the invention to pro-
vide an arrangement of the character described,
which permits the movement of the cleaner over

the surface being cleaned to be stopped for short
intervals, during whick it may be moved from
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place to place or furniture may be moved, without
arresting the operation of the cleaner.. -
It is still another object of the invention to
provide an arrangement of the character de-
scribed, wherein the operation of the cleaner may
be automatically restarted immediately after the |
operation thereof is automatically stopped. .
it is another and more specific object of the

invention to provide apparatus of simple; eco-

nomical and compact construction for gutomati-
cally starting and stopping the cleaning action
and for preventing the operation of the suction
creating means, agitating .means, or both, for
more than a predetermined time interval after
the cleaner has been lef{ standing in one posi-

- tion, |

20

25

30

In brief, the_objects _as"se.t foxjtﬁ above are re-
alized In accordance with the present invention
by providing vacuum cleaning apparatus of the

Torm briefly described, which includes means con-

trolled by the relative movement between the suc-
tion nozzle and a surface being cleaned for auto-
matically starting and stopping the operation of
the suction creating means and, if provided or
desired, the agitating means. In the filustrated
embodiment of the invention, a roller actuated
switch and a combined circuit controller and
timing device are provided, which elements co-

_operate automatically to close the operating cir-

cuit for the driving motor of the cleaner each

- time movement of the cleaner over the surface
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to be cleaned is started, and automatically to
interrupt the motor operating circuit a predeter-
mined time interval after movement of the noz-
zle over the surface undergoing cleaning is ar-
resied. The time interval as measured by the
timing device permits the cleaner to be stopped

for short intervals without any pause in the op-

eration thereof.

The invention, both as to its organization and
method of operation, together with further ob-
jects and advantages thereof, will best be under-
stood by reference to the specification taken in
connection with the accompanying drawings in
which Fig. 1 is.a view, partially in section, illus-
trating a vacuum cleaner of the form briefly de-
scribed above, having the features of the present
invention embodied therein; Figs. 2, 3, 4 and 5

illustrate the details of the roller actuated switeh

6

forming & part of the cleaner shown in Figs, i:
Fig. 6 illustrates the details of the combined cir-

. cuit controller and timing device embodied in the

- cleaner; and Fig. 7 illustrates

85

the control circuit
for the cleaner, | o o
Referring now more particularly o Fig. 1 of
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the drawings, the vacuum cleaner there Illus-
trated comprises a suction nozzle in the form of
a lower housing member (0 having along its
hottom portion a suction orifice {1 through which
dust. dirt or other foreign matter extracted by
the air stream from the rug 9 is conducted to

L

2 removable dust collecting bag {2. The housing

member 10 is provided with a rearwardly extend-
ing pocket T in the nose thereof. A socket for
receiving & lamp bulb 8 is mounted within this
pocket in any desired manner. The lamp s
arranged to be energized when the cleaner is in

use and serves to illuminate the surface being

cleaned. For the purpose of creating a suction
within the nozzle 10 there is provided means

comprising a fam {3 carried by the driving shait .

" {4 of an electric motor 15, which motor is en-

closed by a housing member (5a in the manner

lustrated. The member 15a is flanged along its
lower edge and rests in an enlarged opening pro-
vided in the upper portion of the housing member
0 to provide an airtight joint between the two
members.

More specifically, the fan 13 1is arranged to
rotate in a partially enclosed space formed by
the bottom portion of the motor housing and the
downwardly projecting inturned portion {6 of
the member (8. Projecting through the opeén

bottom portion of the portion (6 of the member

. 10.is a pulley {T which 1s mounted for rotation
with the motor shaft 4. A brush {8 is provided
which is mounted for rotation within the housing
member 10 in any desired manner, and is ar-
ranged to be driven from the motor {5 by an
endless belt 18 which extends between the pulley
{7 and a similar pulley provided on the shaft of
the brush. This brush or agitator is provided
with bristles around its peripheral surface, which
are arranged to extend through the orifice {1 to
contact the surface being cleaned, thereby to
1o0sen dirt embedded in the surface so that it
may easily be removed by the air stream. The
cleaner is supported on rollers 20 and 21 carried
by the housing member {0 and is adapted t6 be

moved over a rug, or the like, by a handle 22.

This handle is provided with a bail which is piv-

otally mounted at its extremities on the sides of

the housing member (0. |
Referring now to Figs. 2, 3, 4,5, 6 and 7 of the

drawings, there is illustrated the electric circuit :
apparatus for controlling the driving motor 5.

In general, this apparatus comprises a combined
circuit controller or relay and timing device 23,
and a roller actuated switch 24. These elements

cooperate to control the energization of the motor

(5 from the source of current indicated at 26,
current being conducted from this source to the
motor over the cord conductors 27 and 28. More
‘specifically considered, the device 23 comprises
an alternating current relay 60 which comprises
o magnetic field structure 61 of conventional ar-
rangement, an operating winding 62, a holding
winding 63 and a pivoted armature 64 which 1is
provided with an arm 65 for controlling the con-
tact springs 66, 67 and 68 of a suitable spring
pile. The enumerated contact springs are mount-
ed on a bracket piece 10 which extends outwardly
from the magnetic field structure 6f, and are
insulated from the field structure and from each
other by means of the insulating pieces 1.

The timing element of the device 23 comprises
a bi-metal strip T2 having its base end fixedly
mounted upon an insulating block T3 which is
pivotally mounted at 74 between two arms 19
which extend vertically from the bracket

N
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piece 78 a second spur gear 44d mounted on the
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10. The free end of the bi-metal strip 12 carries
a contact 16 which is adapted to be moved away
from an assoclated stationary contact 11 when
the strip is flexed under the influence of heat pro-
5 duced by a heating element 78. This heating
element may be in the form of resistance wire

wound around a mica strip 18 which is mounted
on two insulating pillars 80 carried by the bracket
piece 10. The stationary contact 17 is in fhe

10 form of an adjustable screw which is threaded
through the outer end of the bracket plece 10
to permit ready adjustment thereof relative to
‘the movable contact 16. As shown in the draw-
ings, the insulating block 73 is provided with a

15 laterally extending V-shaped notch 13a which
receives the outer knife-edged end of the arma-
ture 64. Thus, the position of the free end of
the bi-metal strip 72 is in part determined by the
position of the armature 64 and 1n part by the

s0 influence of the heating element 718. With the

armature 64 restrained in its restored position
under the influence of the contact spring 8 and

the additional biasing spring 81, the contacts 16

and 17 are disengaged.

The control of the device 23 is effected by the
roller actuated centrifugal switch 24, the details
of which are best shown in Figs. 2, 3, 4 and 5 of
the drawings. Briefly described, this switch com-
prises a pair of normally disengaged contact
30 springs 29 and 30 which are biased to move into

engagement and a pair of contact springs 34 and

35 which are biased to move outl of engagement

-when released by the friction plate 36 of a fly

ball assembly of conventional arrangement. The
ax assembly further comprises a pair of leaf springs

37 and 38, the right ends of which are secured
‘to a collar 39 which carries the friction plate 36.
This collar is free to slide along a drive shaft
41, which is arranged to be driven by the rollers
0 20a and 20b. The left ends of the two leaf springs
are anchored to a second collar 40 which is
mounted for rotation with the drive shaft 41 by
means of a set screw #0a. This drive shaft is
journaled in bearing brackets 8% and #6 which
are mounted upon the switch base 24a by means
of screws 41 and 48. The under side of the hase
24c also carries the contact springs 34 and 35
which are insulated from each other and from
the base by suitable insulating means included
in the mounting assembly 49. The two leaf
springs 31 and 38 carry fly balls 42 and 43, re-
spectively, which are thrown outward by cen-
trifugal force when the shaft 41 is rotated, and

serve to slide the collar 38 along the shaft #f

toward the collar 40 to permit separation of the

contact springs 34 and 35 accompanied by en-

gagement of the contact springs 29 and 30.
The two ratchet and gear mechanisms 44 and

45 are arranged to impart continuous rotation to

the shaft 4f in the same direction as the cleaner

is moved forward and backward over the surface

being cleaned. More specifically, the roller 200,

in cooperation with the mechanism 43, is arranged

to rotate the shaft 41 in a counter-clockwise di-

rection as viewed from the left end of Fig. 2

when the cleaner is moved forward. The roller

20a, in cooperation with the mechanism 44, is
arranged to rotate the shaft 41 in the same direc-
tion when the cleaner is moved backward over
the surface being cleaned. Briefly described, the
drive connection 44 comprises & pawl #4a carried
by the roller 20¢ and spring biased to engage the
teeth of & ratchet wheel 44b which is mounted for
rotation with a gear 48c. ‘This gear meshes with
left end

23



3,343,733

of the shaft 4!. The drive connection 4% sim-
ilarly comprises a pawl 45« carried by the roller
200 and spring biased to engage the teeth of a
ratchet wheel 450 which is mounted for rota-
tion with a gear 45¢c. This gear is arranged to
drive a gear 45d mounted upon the risht end of
the drive shaft 41 through an idler gear #45e.
The gears 44c and 85¢ are of the same size and
have the same number of testh. Similarly, the
gears 44d, 45d and 4%¢ are of the same size and
“have the same number of teeth. The mounting
- assembly for the enumerated gears and rollers in-

3

 relative rotation The gear #44c meshing with

ot

10

the drive gear #4d serves to continue the clock-
wise rotation of the shaft 4f. During the con-
tinued rotation of this shaft, the gear 45c¢ and

the ratchet wheel 45b continue to be driven in

a clockwise direction through the gears 45d and
45¢. The roller 20b is at this time revolving in
a counter-clockwise direction. During such rela-

tive movement between the gear 45¢ and the

roller 200 the pawl 45q rides over the teeth of

- the ratchet wheel 45b and, accordingly, the meeh-

cludes a shaft 30 which extends between and is

secured at its ends to the downwardly extending
end portions 24b and 24c of the base 28a. The
rollers 20a and 20b, the ratchet wheels 44b and
45D, and the gears 44c and 45¢ are all rotatably
mounted on the shaft 50. Collars 50a and 50b

are mounted upon the shaft 50 to restrain the

gears 44c and §5¢ against lateral movement. The
idler gears 4%¢ is mounted upon a shaft 51 which
is journaled in the bearing bracket 46 and a third
bearing bracket 52, also mounted on the under-
side of the base 24a. |

In its normal use, the plug end of the cleaner
is inserted in a commercial current outlet and
the cleaner is then moved forward and backward
~across the surface being cleaned. Incident ts
such movement, and irrespective of its direction,
the roller actuated switch 24 functions to dis-
engage the contact springs 34 and 35, and to
move the contact springs 29 and 30 into en-
gagement. Thus, as the cleaner is moved for-
ward across a surfa.ee being cleaned, such, for

example, as the rug 9, rotary movement is im- -
parted to the shaft 41 by the roller 20b throush

the drive connection 45. More specifically, the
pawl 48a engages one of the teeth of the ratchet
‘wheel 450 to lock the roller 20b and the gear
43¢ against relative movement, immediately clock-
wise rotation of the rollers 20a and 200, as viewed
from the right end of, Fig. 2, is started. As the
gear 49c continues to rotate with the roller 200,
clockwise rotation is imparted to the drive shaft
§t through this gear, the idler gear 45e and the
~drive gear 43d. Preferably, a relatively high gear
ratio between the gear 45¢ and the gears 45d
and 4%e is employed, so that the speed of rota-
tion of the drive shaft 41 is considerably above
that of the roller 28b. As the shaft 41 rotates,
the balls 42 and 43 are thrown outward by cen-

20

- cleaner.
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anism is not locked against coneration.

Each time the direction of movement of the-
cleaner is changed, the rotation of the rollers
20c¢ and 20b is momentarily arrested. During
each such transition period, the mechanical in-

ertia of the rotating system serves to continue

the rotation of shaft 4{ for an interval somewhat
in excess of the period ordinarily required for a

change in the direction of movement of the
Each time this occurs, bhoth of the pawls
#4a and 45a ride over the teeth of their respec-

‘tive associated ratchet wheels 44b and 45b. In

other words, the ratchet wheels over-run their
respective associated pawls to permit the con-
tinued free rotation of the shaft 4i. It will be
understood from the above explanation that the
contact springs 34 and 35 are held out of engage-
ment and the contact springs 29 and 39 are held
in engagement during the short intervals when
the movement of the cleaner over the rug is
stopped in changing the dlrectmn of movement
thereof.

When movement of the cleaner over the rug is
started to initiate the operation of the switch
24 in the manner just explained, a circuit in-
cluding the contact springs 66, 67, 29 and 30, and
the cord conductors 27 and 28 is completed for
energizing the operating winding 62 of the con-
trol device 23. At the same time, the contact
springs 34 and 35 are disengaged to open a point
in the incomplete circuit for energizing the heat-
Ing element 78. When its operating winding 62

_is thus energized, the device 23 attracts its arma-

- into engagement, and finally the contact springs .

trifugal force to draw the collarr39 and friction

plate 36 away from the contact spring pile toward
the collar 40. In response to this movement of
the friction plate 36, the contact springs 34 and
3¢ are disengaged and the contact springs 29
and 30 are moved into engagement. - |
‘The rotation of the shaft 4{ is also imparted
to the gear 44c¢ and the ratchet wheel 44b through
the drive gear 44d, but the direction of rotation
of this ratchet wheel is such that the pawl 44«
‘rides over the teeth thereof. Thus, the mecha-
nismr is not locked against operation, due to the
relative movement between the ratchet wheel

44b and its associated driving roller 20a, during

forward movement of the cleaner. |
Each time the cleaner is moved in the reverse
direction, i. e., backward. the rotation of the
shaft 4{ In the same direction is continued
through the driving connecction 44 between this
shaft and the roller 28c. Thus, each time coun-
ter-clockwise rotation of the roller 200 is started.
as viewed from the right end of Fig. 2, the pawl
84a engages one aof the teeth of the ratchet wheel
445 to lock the roller 28c and the gear 44c against

6U
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ture 64. Incident to the movement of this arma-
ture, the contact springs 68 and 67 are first en-
gaged, the bi-metal strip 72 is then rocked about
its pivot point 14 to bring the contacts 16 and 11

65 and 67 are disengaged. At the contacts 16
and 17, and the contact springs 68 and 67 a cir- |
cuit including the bi-metal strip 72 is completed
for energizing the holding. winding 63 of the
device 23, thereby to maintain the armature 64 in’
its attracted position after the operating wind-
ing 82 is deenergized. At the contact springs 61
and 68, the circuit for energizing the heating
element 18 is also prepared. At these same con-
tact springs, an obvious circuit is completed for .
energizing the motor {$ and the lamp 8 in par-
allel. Thus, the lamp 8 is energized to illuminate
the area of the rug being cleaned, and operation

of the motor 8§ to drive the fan {3 and the brush

I8 is initiated. Incident to the disengagement

of the contact springs 68 and €7, the circuit for -_
energizing the operating winding 62 of the device.

23 is broken, thereby to reduce the current drain |
on the supply source. |

When movement of the e]ee.ner over the rg is
arrested, the shaft 41 continues to rotate for a
short interval and then gradually slows to a stop.
Incident to the final movement of the shaft the
springs 37 and 38 pull the balls 42 and 43 toward
the shaft and slide the friction plate 36 to the
11ght to open the eentaet sprmgs 29 and 30, and
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to clgse the contact springs a4 and 35. At the
contact springs 28 and 30, a second point Is
opened in the circuit tor energizing the operat-
ing winding 62 of the device 23. When the

springs 34 and 3% are moved into engagement, &

circuit including the engaged contact springs 67
and 68, and the conductors 27 and 28, is com-

pleted for energizing the heatcr 78. Under the

influence of the heat produced by the heater 18,
‘the bi-metal strip 12 is flexed upward. Assum-
ing that the movement of the cleaner is not re-
started, the contact 16 is moved by the bi-metal
strip 12 to disengage the contact 11 a predeter-
mined time interval
gized. When these contacts are opened, the
holding winding €3 is obviously deenergized to

 permit the release of the armature 64 under the

influence of the spring bias afforded by the con-
tact spring 68 and the additional spring 8I.
In returning to its normal position, this arma-
“ture closes its contact springs 66 and 67, opens
its contact springs 61 and 68, and rocks the bi-
metal strip 12 further to separate the contacts
16 and 11. At the contact springs 68 and 61, the
circuit for energizing the motor {5 and the lamp
§ in parallel, is interrupted. Thus, the operation
of the motor (5 to drive the fan {3 and the brush
i8 is arrested a predetermined time interval after
movement of the cleaner 18 stopped. At the con-
tacts 16 and 11, and the contact springs 671 and
68, additional points are opened in the circuit
for energizing the holding
vice 23. At the contact springs 67 and 68, the
circuit for energizing the heating element 18 1s
also opened.- At the contact springs 66 and 61,
the circuit for energizing the operating winding
62 of the device 23 1s reprepared. Thus, the con-
trol circuit is fully restored to normal. |
Immediately the heater 18 is deenergized, the
hi-metal strip 12 starts to cool so that only a

10
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ture 64. Moreover, the release of the armature
64 to rock the bi-metal strip 12 out of the heat-
ing zone of the heating element 18, serves to
lessen the effect of the residual heat stored in
this element on the strip. Accordingly, the initial
return flexure of the bi-metal strip to a shape

wherein the contacts 16 and 11 may be moved
into engagement under the control of the arma-
ture 64, is rapidly completed. If desired, provi-

sions may be made in the circuit shown in Fig. 7
of the drawings for selectively rendering inactive
the automatic control facilities described above.
In such case the manually operable switch 85 may
be provided. This switch, which includes the con-
tact springs 86 to 90, inclusive, and the operating
member 9f, may be mounted upon the housing

- member {0 and may be used for maintaining the

20
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winding 63 of the de-

40

few seconds after the operation of the motor 5

is automatically arrested in the manner just
explained, the cleaner may be restarted to cause
the reoperation of the control device 23. In this
regard it will be apparent that if the operation
of the machine is restarted shortly after its oper-
ation is automatically arrcsted, the cooling of
the bi-metal strip 72 will continue as the cleaner
is moved over the rug. Thus, the roller actu-
" ated switch 24 functions to hold the circuit for
energizing the heater 18 open S0 long as the
cleaner is being used. It will also be understood
that if movement of the cleaner is restarted dur-
ing a timing period when the heater 18 is ener-
gized, the switch 24 functions to deenergize the
heater so that the bi-metal strip may be flexed
hack to its normal shape during the continued use
of the cleaner. Thus, provisions are made for
preventing the false operation of the apparatus
provided to automatically arrest the operation
of the cleaning facilities and for insuring a
measured time interval of substantially fixed
duration.

" From the above explanation it will be apparent
that the length of each timing interval may he
~ changed at will by adjusting the stationary con-
tact 11 relative to the movable contact 16. It
will also be understood that when the bi-metal
strip 12 is flexed to separate the contacts 16 and
11 slightly at the end of a timing period, the arma-
ture 84 is immediately released to produce fur-
ther separation of these contacts. Thus, the
device 23 is substantially “trip free” in that the

initial separation of the contacts 16 and 17 is
angmented hv the immadiata ralanen nf the arma-.

r
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motor 15 continuously in operation. In certain
instances where the cleaner is to be used in con-
junction with different types of cleaning attach-
ments, this is desirable. In order to incorporate
the switch in the control circuit, the contact
spring 86 is connected to the terminal 92: the
connection between the terminals 93 and 94 is
omitted and these terminals are respectively con-
nected to the contact springs 87 and 88:; and the
connection between the terminals 95 and 96 is
opened and these terminals are respectively con-
nected to the contact springs 89 and $0.

With the circuit modified in the manner just
explained and the switch 85 occupying its illus-
trated normal position, the automatic control
facilities are operative in the exact manner de-
seribed above. As modified, however, the oper-
ating and locking circuits for the control device
93 and the circuit for energizing the heating
element 78 commonly inciude the contact springs
87 and 88 instead of the connection between the
terminals 93 and 94. The locking circuit for the
device 23 also includes the contact springs 89 and
90 instead of the connection between the ter-
minals 95 and 96. - |

When the operating member 91 of the switch 83
is depressed, the contact spring 871 is moved out
of engagement with the spring 88 and into en-
eagement with the contact spring 86, and the con-
tact springs 89 and 90 are disengaged. At the
contact springs 871, 88, 88 and g0 the circuits for
energizing the heating element 78 and the oper-
ating and locking windings of the control device
23 are all opened. Thus, the automatic control fa-
cilities are rendered inactive. At the contact
springs 86 and 8%, an obvious circuit is com-
pleted for energizing the motor {5 and the lamp
8 in paralle], thereby to initiate the operation of
the cleaning means, This circuit is only opened

 when the switch 85 is manually restored to nor-

60
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mal, at which time the automatic control facili-
ties are again conditioned for operation.

While one embodiment of the invention has
been described, it will be understood that various
modifications -may be made therein, without de-
parting from the true spirit and scope of the
invention.

What is claimed is:

1. In a vacuum cleaner, a nozzle adapted to be
moved over a surface to be cleaned, means for
producing a cleaning action in the area cf said
surface which registers with the opening of said
nozzle, an electric motor for driving said cleaning
means, electric circuit means operative in re-
sponse to movement of said nozzle over said sur-
tace for automatically rendering said motor op-
erative to drive said cleaning means, and means
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erating so long as said cleaner is standing at rest
on said surface.

2. In g vacuum cleaner, a nozzle adapted to be

moved over a surface to be cleaned, means for pro-
ducing & cleaning action in the area of said sur-
face which registers with the opening of said noz-
zie, an electric motor for driving said cleaning
means, a circuit for energizing said motor, means
for bolding said circuit open so long as said clean-
er is standing at rest on said surface, and circuit
control means coperative. only in response ic

movement of said nozzle over said surface for

completing said circuit,
3. YVacuum cleaning apparatus comprising, in
combination, a nozzle adapted for movement over

5.

~ and electric circuit means for automatically ar-

10

16

a surface to e cleaned, means for creating a suc-

tion within said nozzle, an electric motor for driv-
ing said suction creating means, electric circuit
-means for rendering said motor operative to drive
sald suction creating means, means for prevent-

Ing said electric circuit means from operating so

long as said apparatus is standing at rest on said
suriace, and means responsive to movement of
sald nozzle over said surface for effecting opera-
iion of said electric circuit means thereby to ren-
der said motor operative to drive said suction cre-
ating means, - | o

4. Vacuum cleaning apparatus comprising, in
combination, a nozzle adapted for movement over
a surface to be cleaned, agitating means mounted

within said nozzle, an =lectric motor for driving

said agltating means, electric circuit means for
rendering said motor operative to drive said agi-
tating means, means for preventing said electric
circuit means from operating so long as said ap-
paratus is standing at rest on said surface, and
means responsive tc movement of said nozzle over
sald surface for effecting operation of said elec-
iric circuit means, thereby to render said motor
operative to drive said agitating means.

5. Vacuum cleaning apparatus comprising, in
combination, & nozzle adapted for movement over
& suriace 1o be cleaned, agitating means mounted
within said noezzle, means for creating a suction
within said nozzie, an electric motor for driving
saild agitating means and ssid suction creating
means, eiectric circuit means for rendering said
motor operative to drive said agitating means and
said suction creating means, means for preventing
sald electric circuit means from operating so long
as said apparatus is standing at rest on said sur-

face, and means responsive to movement of said -

nozzle over said surface for effecting operation of

3214 electric circuit means, thereby to render said

‘motor operative to drive said agitating means
and sald suction creating means. |
0. in 2 vaguum cleaner, a nozzle adapted to be

moved over 2 surface to be cleaned, means for .

producing a cleaning action in the area of said
surface which registers with the opening of said
nozzle, an electric motor for driving said cleaning
means, a normaily open circuit for energizing said
motor, a relay operative to compiete said circuit,
means responsive to movement of said nozzle over
sald surfsce for energizing said relay, and g lock-
Ing circuit for said relay, said locking circuit be-
Ing completed in response to operation of said
relay. | -

1. In combination with a vacuum ¢leaner which
Is movable over g surface to be clegned and in-
cludes cleaning means and an electric motor for
- driving said cleaning means, electric circuit means

operative in response to movement of said clean-

- er over said surface for automatically rendering

sald motor operative to drive sdid cleaning means,

Rt
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resting ‘the operation of said cleaning means
when movement of said cleaner over said surface
is arrested. | | o -

¢, In combination with a vacuum cleaner which
iIs movable over a surface to be cleaned and in-
cludes cleaning means and an electric motor for

-driving said cleaning means, a normally open cir-

cult for energizing said motor, means for auto-
matically closing said circuit - when movement of
said cleaner over said surface is started, means for
autcmatically opening said circuit when move-
meng of said cleaner over said surface is arrested,

-and means for preventing said last named means
from operating during the momentary stoppage

of said cleaner which occurs at the end of each
stroke of the cleaner over said surface,

g. In combination with a vacuum cleaner which
includes means for exerting a cleaning action on .
& suriace to be cleaned and an electric motor for
driving said clegning means, means for automati-
cally conditioning said motor to drive said clean-
Ing means when imovement of said cleaner over
sald surface is started, a timing device, means for
conditioning said timing device to measure a pre-
determined time interval when movement of said
cleaner over said surface is grrested, and means
conftrolled by said device for arresting the opera- -
tion of said cleaning means at the end. of the
measured time interval. |

10. In combination with a vacuum cleaner
which includes means for exerting a cleaning aec-
tion on & surface to be cleaned and an electric
motor for driving said cleaning means, means for
automatically conditioning said motor to drive
said cleaning means when movement of -said
cleaner over said surface is started, and means
inciuding a time delay device for automatically

arresting the operation of said cleaning mesans

a predetermined {ime interval after movement of
séid cieaner over said-surface is arrested.

- 11, A vacuum cleaner comprising means for eX-

- erting a cleaning action on a surface to be cleaned,
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an electric motor for driving said cleaning means,
& normaliy-open circuit for energizing said motor,
means ior automatically closing said circuit when

-Iovement of said cleaner over said surface is

started, and means including a time delay device
for sutomatically opening said circuit a predeter-
mined time interval after movement of said clean.
er over sald surface is arrested, |

1. A vacuum cleaner comprising means for ex-

erting & cleaning action on-a surface to bhe

cleaned, an electric motor for driving said clean-
ing means, g normally open circuit for energizing
said motor, a centrifugal switch operative in re-
sponse to movement of said cleaner over said

- surface, means controlled by said switch for auto-
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matically closing said circuit when movement of

sald cleaner over said surface is started, and
means including a time delay device controlied
by said switch for opening said circuit a prede-
termined time interval after movement of said
cleaner over said surface is arrested. | |

13. A vacuum cleaner comprising means for ex-
erting & cleaning action on a surface 0 be
cieaned, an electric motor for driving said clean-
ing means, a normally open circuit for energizing
sald motor, a centrifugal switch operative in re-
Sponse to0 movement of said cleaner over said sur-

face, and means controlled by said switeh for gu-
tomatically closing said circuit when movement

~of said cleaner over said surface is initiated and

for automatically opening said circuit when move-




6
ment of said cleaner over said surface is ar-
rested. |

14. A vacuum cleaner comprising means for ex-
erting a cleaning action on & surface to be
cleaned, an electric motor for driving said clean-
ing means, & normally open circuit for energizing
said motor, a relay operative to complete said cir-
cuit, operating and locking circuits for said relay,
means for automatically closing said operating
circuit when movement of said cleaner over said
surface is started, said relay being operative to
complete its locking circuit and to then open its
operating circuit, and means for automatically
opening said locking circuit when movement of
said cleaner over sald surface is arrested.

15. A vacuum cleaner comprising means for ex-

arting a cleaning action on & surface to be
cleaned, an electric motor for driving said clean-
ing means, a normally open circuit for energizing
said motor, a relay operative to complete said cir-
cuit, operating and locking circuits for said relay,
means for automatically closing said operating
circuit when movement of said cleaner over said
surface is started, said relay being operative to
complete its locking circuit and to then open its
operating circuit, & timing device including a bi-
metal element, a heating element and contgcts
controlled by said bi-metal element for ‘opening

.
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said locking circuit a predetermined time inter-

val after said heating element is energized, & nor-
mally open circuit for energizing said heating ele-
ment, and means for automatically closing said
1ast-named circuit when movement of said clean-
or over said surface is arrested. '

16. A vacuum cleaner comprising means for ex-
erting a cleaning action on a surface to be
cleaned, an electric motor for driving said clean-
ing means, & normally open circuit for energizing
said motor, a relay operative to complete said cir-
cuit, operating and locking circuits for said re-
lay, said relay being operative to complete its
locking circuit and to then open its operating cir-
cuit. & switch operative in response to movement
of said cleaner over said surface, and means con-

trolled by sald switch for closing said operating

circuit when movement of said cleaner over said
surface is started and for opening said locking
circuit when movement of said cleaner over said

surface is arrested.

17. A vacuum cleaner comprising means for ex-

erting a cleaning action on a surface to be

cleaned, an electric motor for driving said clean-
ing means, an electric circuit adapted to be con-
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trolled to render said motor operative to drive

said cleaning means, means responsive to move-
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ment of said cleaner over said surface for con-
trolling said circuit to render said motor opera-
tive to drive said cleaning means, means for auto-
matically confrolling said circuit to render said
motor inoperative to drive said cleaning means
when movement of said cleaner over said surface
is arrested, and means for preventing said last-
named means from operating during the momen-
tary stoppage of said cleaner which occurs at the
end of each stroke of the cleaner over said sur-
face.

18. A vacuum cleaner comprising means {or ex-
erting a cleaning action on a surface to be
cleaned, an electric motor for driving said clean-
ing means, a normally open circuit for energizing
said motor, a relay operative to complete said
circuit, operating and locking circuits for said re-
lay, means for automatically closing said operat-
ing circuit when movement of said cleaner over
said surface is started, said relay being operative
to complete its locking circuit and to then open -

its operating circuit, means for automatically

opening said locking circuit when movement of
said cleaner over said surface is arrested, and
means for preventing said last-named means from
operating during the momentary stoppage of said
cleaner which occurs at the end of each stroke of
the cleaner over said surface.

19. A vacuum cleaner comprising means for ex-
erting a cleaning action on a surface to be
cleaned, an electric motor for driving said clean-
ing means, a normally open circuit for energizing
said motor, a relay operative to complete said cir-
cuit, operating and locking circuits for said re-
lay, means for automatically closing said operat-
ing circuit when movement of said cleaner over
<aid surface is started, said relay being operative
to complete its locking circuit and to then open
its operating circuit, and means including a time
delay device for automatically opening said lock-
ing circuit a predetermined time interval atter
movement of said cleaner over said surface is ar-
rested.

20. In a vacuum cleaner which includes an ac-
tuating handle, cleaning means and a motor for
driving said cleaning means; the combination
which includes electric circuit means operafive
automatically to render said motor operative to
drive said cleaning means in response to manual
actuation of said handle to move said cleaner over
a surface to be cleaned, and means whereby said
electric circuit means is prevented from operating
so long as said cleaner is standing at rest on said
surface, |
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