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The present invention relates to suction 
cleaners in general and in particular to a new 
and improved vibrating agitator for a dusting 
tool nozzle of a suction cleaner. More specifically 
the invention comprises an improved combina 
tion of electric vibrator and agitating elements in 
a dusting tool nozzle. 

It is an object of the present invention to pro 
vide a new and improved dusting tool nozzle. 
It is another object of the invention to provide 
a dusting tool nozzle including surface-agitating 
means which are driven by reciprocating means 
of an improved type. A still further object is 
the provision in a suction cleaner nozzle of a vi 
brator which is so constructed that the cancella 
tion of equal and opposite forces results in a mini 
mum of vibration transference to the means of 
support. A still further object is the provision in 
a Suction cleaner of a vibrator in which a plu 
rality of moving parts are so arranged that their 
force reactions cancel. 
provision of a suction cleaner dusting tool nozzle 
in which two armatures move simultaneously in 
Opposite directions and simultaneously reverse 
their directions of travel. Still another object is 
the provision of a suction cleaner in which a plu 
rality of Surface-agitating elements move simul 
taneously in opposite directions being recipro 
cated by vibrating means in which the moving 
parts also move Simultaneously in opposite di 
rections and simultaneously reverse their direc 
tions of travel. 
objects will appear upon reading the following 
Specification and claims and upon considering in 
Connection therewith the attached drawings in 
which preferred embodiments of the present in 
vention are disclosed. 

Referring now to the drawings in which the 
Same reference characters refer to the same parts 
throughout 

Figure 1 is a showing of a modern suction 
cleaner combined with dusting tools; 

Figure 2 is a Section thru the dusting tool noz 
zle upon the line 2-2 of Figure 1; 

Figure 3 is a section thru the vibrator unit 
mounted on the nozzle, being taken upon the line 
3-3 of Figure 2; 

Figure 4 is a transverse cross-section through 
the nozzle upon the line 4-4 of Figure 2; 

Figure 5 is a vertical transverse cross-section 
upon the line 5-5 of Figure 2; w 

Figure 6 is a fragmentary section at the point 
of connection of the dusting tool hose to the 
cleaner proper; 

Figure 7 is a partial section, similar to Figure 
2, through a Second embodiment of the dusting 
tool nozzle and vibrator combination; 

Figure 8 is a fragmentary section upon the line 
8-8 of Figure 7: 

Figure 9 is a diagrammatic showing of the elec 

Still another object is the 

These and other more specific 

(C. 5-13) 
trical circuit of the combination. Suction cleaner 
and dusting tools; W 

Figure 10 is a section through a dusting tool 
nozzle similar to Figure 2 and shows a third 
preferred embodiment of the invention; - 

Figure 11 is a section through the vibrator upon 
the line f-f of Figure 10; 

Figure 12 is a partial bottom view of the con 
struction shown in Figure 10; 

Figure 13 is a transverse section through the 
connection of the dusting tool nozzle to the dust 
ing tool hose, being taken upon the line 3-3 
of Figure 10; 

Figure 14 is a transverse section upon the line 
4-4 of Figure 10; 
Figure 15 is a section upon the line 5-5 of 

Figure 10; 
Figure 16 is a diagrammatic showing of an elec 

trical circuit for the embodiment of the invention 
shown in Figures 10 to 15, inclusive. 

Referring again to the drawings and to Figure 
1 in particular, a fragmentary showing of a 
modern Suction cleaner is disclosed. An elon 
gated flexible tubular hose 2 extends from the 
cleaner and is provided at its end with what is 
commonly known as a dusting tool nozzle 3. In 
the operation of the suction cleaner in off-the 
floor cleaning, the dusting tool nozzle 3 is thus 
directly connected to the suction-producing 
means of the cleaner and upon being moved in 
contact with the articles to be cleaned performs 
its cleaning function. 

In cleaner the motor casing is indicated by 
the reference character 4 and houses an unshown 
driving motor of a common type. The main cas 
ing of the machine, including the nozzle 5, the 
fan chamber 6, and the exhaust outlet 7, sup 
ports the motor casing 4 immediately above the 
fan chamber 6 and the lower end of the motor 
shaft 8 extends downwardly from casing 4 and 
passes through the fan chamber where it sup 
ports the Suction-creating fan 9. The usual 
cleaner dust bag O is removably secured to the 
exhaust outlet 7 and is adapted to filter suspend 
ed foreign matter from the air forced into it by 
the fan 9. The cleaner is suitably supported by 
front wheels f , only one being shown in the 
drawing, and, as in the usual suction cleaner con 
Struction, a handle 2 is provided down which the 
Oncoming power leads 3, 3 extend and which 
is suitably pivoted to the cleaner casing that the 
operator may propel the machine. 
The nozzle 5 is the main inlet to the suction 

creating fan and fan chamber, but, in order that 
the machine may be used with dusting tools, an 
auxiliary or secondary inlet f4 is provided which 
extends to the side of the fan chamber 6 and 
therebelow, as indicated in Figures 1 and 6. In 
let f4 is provided with an interior seat at its end 
and on its top surface with contacts 6, 6 and 
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2 
Ai, OH, there being a pair of each. Contacts O2, 
A extend upwardly into contact With contacts 
A 8, 8, of which only one is shown, which are car 
ried permanently by an insulating body 9 at the 
side of the fan chamber and which are connected 
to the power leads 3, 23. Contacts 46, d6 ex 
tend outwardly and are so positioned that they 
are adapted to be contacted by contacts carried 
by the end of the dusting tool hose. 
The inner end of the dusting tool hose, the 

main body of which is formed of a flexible non 
metallic material, is provided with a metallic 
Sleeve 2C which seats in the end of inlet 4 and 
which is provided on its top surface, exterior of 
the seat in inlet (3, with contacts 2, 2A, of which 
only one is shown in Figure 6, Which are mounted 
in an insulating body 2 Ba. Contacts 2A, 2A and 
A 6, 6 make sliding contact so that hose 2 can 
readily be disconnected from inlet (3. 
Current-conducting Wires 22, 22 extend the 

length of the body of hose 2, being Connected at 
their cleaner ends to the contacts 2d, 26 and at 
the outer end of the hose to contactor rings 23, 
23. These rings are mounted upon an insulat 
ing body 24 carried by a metallic sleeve 25 which 
defines the outer end of the hose. 
The body of dusting tool nozzle 3 comprises a 

nozzle mouth 26, having surface-contacting lips 
2 and 28, and an angularly disposed elongated 
tubular conduit portion 29 which encloses and 
Seats on the hose sleeve 25. Unintentional Sep 
aration of the nozzle and the hose is prevented 
by a spring-pressed detent 30 carried by portion 
29 Which locks over a circumferential shoulder 38 
on sleeve 25. Spring contacts 32, 32 are carried 
by an insulating body 33 at the end of portion 
29 and are adapted to seat slidingly upon the 
contact rings 23, 23 in any relative angular posi 
tion of the hose and the nozzle, the two being 
relatively rotatable. 
On the underside of tubular conduit portion 

29, and immediately in the rear of nozzle mouth 
26, is positioned a vibrator-containing casing 34 
Which is removably Secured to mouth 26 and 
tubular portion 29 by screws 35, 35 etc. Within 
the casing 34 is an U-shaped frame 36 which 
opens toward nozzle mouth 26 and the side arms 
of which support the pole stacks 3G, 37 and Wind 
ings 38, 38 of a vibrator assembly. The Wi 
brator includes two movable equal-mass arma 
tures 39, 39 which are carried by springs 40, 40 
on the U-shaped frame 36, for movement in the 
same plane toward and from each other. The 
two armatures are connected through a linkage 
including an arm. A pivoted centrally to the 
rear Wall of the nozzle mouth 26 and more 
specifically to forked depending arms 42 formed 
thereon. Spaced arms (3, 43 are pivoted at one 
end of the arm 4 and at their other end to the 
lower armature 39. The linkage arm 4 which 
is centrally pivoted to the rigid Spaced arms 42, 
42 on the nozzle, is connected at its end Spaced 
from arms 43, 43 to the upper movable arma 
ture 39 through a pin and Slot connection 
which makes possible the pivotal movement of 
the armature and of the arm about the different 
CenterS. 
The nozzle mouth 26 is provided With an aper 

ture in its side adjacent the Casing 36 and 
through this aperture the extension of armature 
39 passes. Within the nozzle mouth the exten 
sion is connected to and carries a rigid beater 
element 45 having a rounded Surface-contacting 
portion. To prevent paSSage of air between 
vibrator casing 34 and the nozzle a flexible fabric 
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Seal 46 is provided at the opening 44 which is 
Sealed to the moving armature extension and to 
the adjacent nozzle wall. 
Current is conveyed to the vibrator unit from 

contacts 32, 32 by means of conductors 47, 47 
Which extend along the conduit 29, being 
moulded and imbedded in an insulating grip 
member 48 which surrounds the conduit. Upon 
entering the casing 36, and before being con 
nected to the vibrator proper, one of the con 
ductors 437 is connected in series with the man 
ually operable switch 49 which is positioned 
Within casing 34 but With its manually operable 
lever extended therethrough and operable from 
the exterior thereof. The switch is so placed 
that With the operator's hand enclosing grip 
member 48 the switch can be operated by the 
fingers of that hand. 
The electrical circuit embodied in this form. 

of the invention is illustrated in Figure 9 and the 
reference is here made thereto, the same refer 
ence characters referring to the same parts as 
in the views previously described. 

In the Operation of this embodiment of the 
invention upon the closing of the dusting tool 
Switch 49, it being assumed that the switch in 
series with the incoming power leads (3, 3 to 
the cleaner proper has previously been closed, 
electric current passes to the windings 38, 38. 
Alternating current is assumed. Magnetic fields 
are immediately Set up and the movable arma 
tures 39, 39 are drawn in opposite directions, 
against the force of Springs (3, 4) toward the 
poles by the magnetic flux to reduce the reluc 
tance of the magnetic path. As the current 
passes through Zero the springs 40, 46 carry the 
armatures a Way from the poles and towards each 
other. Upon the increase in the current from 
Zero to its maximum value in each cycle of the 
current the armatures are drawn to the pole 
faces. It is to be noted that this movement and 
reversal of direction of the two armatures takes 
place Simultaneously and that, being identical 
and apposed, their movements are opposite and 
equal. The force of the two armatures is re 
solved into a single force available at the agitat 
ing element 35 through the linkage mechanism 
comprising the pivoted arms 4d and 43, 33 which 
transform the direction of the force exerted by 
upper armature 39 into a force having the same 
direction as the travel of the lower armature. 
As a result, the agitating element 45 vibrates 
relative to the plane of the nozzle lips 27 and 28 
to disturb and dislodge foreign matter imbedded 
in those objects With which the nozzle mouth 
contacts, the disturbed foreign matter being 
carried through the nozzle, and to the cleaner 
proper by way of the hose 2. 

Referring now to Figures 7 and 8 in particu 
lar, a Second preferred embodiment of the in 
vention is disclosed which is like that previously 
described With the exception that, each of the 
armatures 39, 39 is connected directly to an 
agitating element 5 which moves in the direc 
tion in which it moves, the armatures again be 
ing mutually connected by the linkage compris 
ing the arms (3? and 43, 33. The upper arma 
ture 39 has been extended into the nozzle and 
the Seal 46 has been enlarged to include both 
arnatures. A further slight difference exists in 
that the nozzle mouth 26 is divided by a verti 
cal internal Wall 50 through which the extension 
of the upper armature passes, the agitating ele 
ments being separated by the Wall. 

In the operation of this last described embodi 
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ment of the invention the armatures of the 
vibrators are actuated as described in the first 
embodiment. Wibrating beating blows are deliv 
ered to the covering undergoing cleaning with 
twice the frequency of vibration found in the 
first embodiment because of the fact that two 
agitating elements are provided and a blow is 
delivered to the covering as each armature moves 
downwardly, the armature and elements moving 
in Opposite directions and simultaneously re 
Versing their directions of travel. The total force 
of the two arnatures moving in opposite direc 
tions is effective upon each beater element as the 
two are interconnected by the linkage compris 
ing the arms 4 and 43, 43. 

Referring now to Figures 10 to 16, inclusive, a 
third preferred embodiment of the invention is 
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disclosed. In this embodiment a single field pole 
5 is positioned centrally of the vibrator casing 
34, being mounted there by spaced vertical posts 
52, 52 which extend between the spaced arms of 
the U-shaped frame 36. The field winding 38 
encircles the pole 5, being carried thereby. The 
movable armatures 39, 39 are positioned upon 
the opposite sides of the stator comprising the 
pole winding, being supported there by a single 
loop spring 53 which extends rearwardly to be 
imbedded in a fixed body 54 of a resilient nate 
rial Secured at the rear of the frame. Leaf 
Springs 55, 55 are carried by and extend to the 
Sides of armature-supporting spring 53 which are 
contacted by adjustable screws 56, 56. Variation 
of the pressure exerted upon the springs 55, 55 
by the screws serves to vary the spring load and 
to determine the extent of armature movement. 
Armatures 39, 39 are connected to a single 

agitating element 45 within the nozzle, as in the 
first embodiment, and the upper armature 39 is 
connected through the pivoted linkage compris 
ing arms 4 and 43, 43. The presence of the 
rubber body 54 has resulted in the shifting of 
the controlling switch 49 from the end of the 
casing 34 to the side, as shown in Figure 15. 

In operation this embodiment of the invention 
functions quite similarly to the first embodiment. 
Upon the passage of electric current through the 
cleaner with the dusting tool hose attached 
thereto, current is carried through the hose by 
the connections described to the field coil 38. 
The setting up of the magnetic field causes the 
movable armatures 39, 39 to move toward each 
other and toward the pole 5 which is positioned 
between them. Upon the passage of the current 
through Zero, an alternating current being as 
sumed, the mounting spring 53 moves the arma 
tures apart and the operation is repeated with 
each cycle of the alternating current or in mull 
tiples thereof. The movement of the arrnatures 
result in the reciprocation of the beating ele 
ment 45 in the manner described in the first em 
bodiment. The electrical circuit of this last em 
bodiment of the invention is illustrated in Fig 
lure 16. 

I Cairn: 
1. In a suction cleaner nozzle unit, air-con 

ducting means adapted to be connected to suc 
tion-creating means, a nozzle open to said air 
conducting means, a surface-agitating element 
connected to and positioned to cooperate with 
Said nozzle in the cleaning Operation, and means 
to reciprocate said element at high frequency 
connected thereto and including a plurality of 
opposed reciprocating armatures always moving 
in opposite directions thereby providing can 
celling force reactions, whereby said unit other 

s 

than said element receives a minimum of vibra 
tion. 

2. In a Suction cleaner unit, air-conducting 
means adapted to be connected to suction-creat 
ing means, a nozzle open to said air-conducting 
means, an agitating element connected to and ar 
ranged to cooperate with said nozzle, and means 
to reciprocate said element at high frequency, 
including a stationary part and moving parts 
actuated thereby and connected to said element, 
Said moving parts including a pair of allined re 
ciprocating armatures mounted in juxtaposition 
for movement toward and from each other and 
constantly moving in opposite directions, where 
by a minimum of vibration is imparted to said 
stationary part. 

3. In a suction cleaner unit, air-conducting 
means adapted to be connected to suction-creat 
ing means, a nozzle open to said air-conducting 
means, an agitating element connected to and ar 
ranged to cooperate with Said nozzle, and means 
to reciprocate said element at high frequency, in 
cluding a stationary part and moving parts actu 
ated thereby and connected to said element, said 
moving parts including a pair of apposed re 
ciprocating armatures of equal masses mounted 
for equal displacements and constantly moving 
in opposite directions, whereby a minimum of 
vibration is imparted to said stationary part. 

4. In a suction cleaner unit, air-conducting 3 
means adapted to be connected to suction-creat 
ing means, a nozzle open to said air-conducting 
means, an agitating element adapted to cooper 

... ate with said nozzle, and means to reciprocate 
Said element at high frequency, including a sta 
tionary part and moving parts electrically actu 
ated thereby, said stationary part being con 
nected to said nozzle, said moving parts being 
connected to said agitating element and includ 
ing a pair of connected reciprocating armatures 
mounted for movement toward and from each 
Other and exerting equal and oppositely directed 
forces upon said stationary part, whereby said 
Stationary part and Said nozzle receive a mini 
mum of vibration. 

5. In a Suction cleaner unit, suction creating 
means, air-conducting means connected to said 
Suction Creating means, a nozzle open to said air 
conducting means, an agitating element opera 
tively related to said nozzle, and means to re 
ciprocate said element at high frequency, includ 
ing stationary parts and moving parts, said sta 
tionary parts including a pair of spaced poles 
and windings, said moving parts being connected 
to said element and including an armature for 
each of Said poles, said arratures being ained 
and constantly moving in opposite directions and 
toward and from each other, whereby a mini 
mum of vibration is imparted to said stationary 
parts. 

6. In a suction cleaner unit, Suction-creating 
means, air-conducting means connected to said 
suction-creating means, a nozzle open to said 
air-conducting means, an agitating element 
adapted to cooperate with said nozzle, and means 
to reciprocate said element at high frequency, in 
cluding a stationary part and a moving part, said 
stationary part being mounted on said nozzle and 
including a pair of Spaced poles and Windings 
through which alternating current passes, said 
moving part being connected to said element and 
including allined and apposed armatures movable 
toward and from said poles and toward and from 
each other in synchronism and traveling in op 
posite directions at any given instant, whereby a 

0 

5 

20 

0. 

50 

s 

O 

  



O 

2 s 

4. 
minimum of vibration is imparted to said station 
ary part and to said nozzle. 

7. In a suction cleaner unit, air-conducting 
means connected to said suction-creating means, 
a nozzle open to said air-conducting means, an 
agitating element arranged to cooperate With 
said nozzle, and means to reciprocate said ele 
ment at high frequency, including a Stationary 
part and a moving part, said stationary part in 
cluding an alternating current Winding and 
spaced pole faces, said moving part being con 
nected to said element and including allined ar 
natures upon Opposite sides of Said Wiriding now 
able toward and from said pole faces With Vari 
ations in the magnetic flux, said arnatures now 
ing in opposite directions at any given instant 
and simultaneously reversing their directions of 
travel, whereby a minimum of vibration is im 
parted to said stationary part. 

8. The construction recited by the preceding 
claim in which a mechanical linkage connects 
the tWO armatures. 

9. In a Suction cleaner unit, suction-creating 
means, air-conducting means connected to said 
suction-creating means, a nozzle open to said air 
conducting means, a pair of agitating elements 
arranged to cooperate with said nozzle, an elec 
tric vibrator armature connected to each of Said 
eleinents, magnetic field-creating means to actu 
ate said arrnatures in Synchronisin and in oppo 
site directions, said armatures being ained, ap. 
posed and of equal masses. 

10. A suction cleaner nozzle unit including a 
body, a surface covering agitating element mov 
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ably nounted relative to said body, and means to 
reciprocate said element at high frequency With 
a minimum of vibration transference to said 
body, said means including a pair of identical 
arnatures, Spring ineans innovably mounting Said 
armatures on said body, magnetic-field-creating 
means positioned between said armatures and 
adapted to exert simultaneously equal and oppo 
sitely directed energizing and moving forces 
thereon, said al'matures being connected to said 
agitating means. 

11. A suction cleaner unit including a nozzle 
having a mouth portion and an angularly extend 
ing conduit portion, agitating means positioned 
in said mouth and adapted to contact a Surface 
undergoing cleaning, and means to reciprocate 
said agitating means positioned in the rear of 
said mouth and under said conduit, Said actu 
atting means including a stationary-magnetic 
field-producing means carried by Said nozzle and 
a pair of juxtapositioned equal mass vibrating 
armatures mounted for synchronous movement 
toward and from each other under the influence 
of said field-producing means, said agitating 
means being connected to said arnatureS. 

12. In a suction cleaner unit, air-conducting 
means adapted to be connected to Suction-cre 
atting means, a nozzle Open to Said air-conduct 
ing means, an even number of reciprocating agi 
tating elements positioned to cooperate With Said 
nozzle, electrical vibrating means to vibrate said 
elements in synchronism and in pairs the indi 
vidual members of which are displaced 180 de 
grees in time-phase relationship, whereby the re 
actions caused by the movements of said ele 
ments tend to cancel. 

13. In a suction cleaner unit, air-conducting 
means adapted to be connected to Suction-cres 
ating means, a nozzle open to Said air-conduct 
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ing means, an even number of reciprocating agi 
tating elements positioned to cooperate With Said 
nozzle, electrical vibrating means to viorate said 
elements, said means including a separate mova 
ble vibrator armature connected to each of said 
elements, Said arnatures being mounted for 
movement in opposite directions, and stationary 
means to Vibrate Said armatures and the ele 
ments connected thereto with said armatures and 
their connected elementS moving in opposite di 
rections at all times, whereby the reaction forces 
Set up by the movements of said parts tend to 
cancel. 

14. In a Suction cleaner unit, air-conducting 
means adapted to be connected to suction-cre 
ating means, a nozzle open to said air-conducting 
means, a vibrating agitating element operatively 
positioned relative to said nozzle, an electric 
Vibrator mounted on said nozzle and including a 
Vibrating armature connected to said element, a 
resilient Spring movably mounting said arnature, 
resilient means contacting said spring, and man 
ually adjustable means to load said resilient 
means to vary the Operating characteristics of 
Said Vibrator. 

15. In a Suction cleaner unit, air-conducting 
means adapted to be connected to suction-cre 
ating means, a nozzle open to said air-conduct 
ing means, a Vibrating agitating element op 
eratively positioned relative to said nozzle, an 
electric Vibrator mounted on said nozzle and in 
cluding a Vibrating arnature connected to said 
element, a resilient Spring movably mounting 
Said arnature, a Second spring in contact With 
Said resilient Spring, and a manually adjustable 
Screw adapted to contact and load said second 
Spring to determine the extent of armature 
movement. 

16. In a Suction cleaner, a body, a surface-con 
tacting-and-agitating element movably mount 
ed On Said body for movement toward and from 
a Surface covering undergoing cleaning, and 
means to reciprocate said element at high fre 
quency connected thereto and comprising a plu 
rality of aligned oppositely moving driving ele 
mentS SO arranged that their forces are resolva 
ble in a common plane whereby force reactions 
transmitted to said body are cancellative to re 
duce the Vibration thereof to a minimum. 

17. In a suction cleaner, a body, a surface-con 
tacting-and-agitating element movably mounted 
On Said body for movement toward and from 
a surface covering undergoing cleaning, and 
means to reciprocate said element at high fre 
quency connected thereto and comprising ap 
posed reciprocating driving elements always mov 
ing in Opposite directions toward and from each 
other thereby providing cancelling force reac 
tions, Whereby a minimum of vibration is in 
parted to said body. 

18. In a Suction cleaner, a body including a 
nozzle, surface-contacting-and-agitating means 
movably positioned in said nozzle for movement 
relative to a Surface covering undergoing clean 
ing, and means mounted on said body outside 
said nozzle and connected to said agitating means 
and comprising a plurality of driving elements 
Which move oppositely and toward and from each 
other so as to provide cancellative force reac 
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tions to reduce to a minimum the vibration trans- 70 
ferred to said body. 
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