Nov. 17, 1953

VACUUM CLEANER NOZZLE HAVING PIVOTED CLEANING ELEMENT -

Filed June 4, 1948 |

15

i

F

74

——— e ey
— e w—
 e—
— e,
T r—
P —
—
A—r
—
—
-
- -
-
e —— s ]

10

C. E. MEYERHOEFER

I

o —

—

—
= m .

2,659,098

2 Sheets-Sheet 1

.] ‘.1" :

S0 I

' @:2

:‘1‘ .

Al

T

;;f; - 3 |
“*ﬁﬁszzzzzzzzzzz;: A
' =S

v ©Z
- INVENTOR.

~..(anl7lf'Jéﬁqyzvaéizgzzﬂ"
Clastte s Fs

ATTORNEYs



Nov. 17, 1953

"'iled June 4, 1948

4

ar
L

= -

-

N,
ﬂiEHE!9El!ﬁ?ﬁiﬁ!ﬁﬂiﬂiﬂiﬁﬁ?ﬁgﬁr,

s,
N
N

—— i bl Rl

ALY, r i A
/ﬁfl.‘:ﬂ% = k. |

B SOOI /v

|
‘-'"_ A :—:-.--'-'l--_
A

7/ —
7 /
TENSSSSSSR /
?l"" '.'1" / rﬂ, Z = w
R

C. E. MEYERHOEFER
VACUUM CLEANER NOZZLE HAVING PIVOTED CLEANING ELEMENT

= &
o " = s __“ - H ¥ .
. e o = - E.}.
A SIS ILD I TS ISIILD, J——
\ ‘ 7 4
: .-'-E'.,.r > _
V ey — I
] - o e '&"\
' - . - 2 - ::‘\

L*L

2,659,098

2 Sheets—Sheet 2

| |
l‘_'l. A
’ l'"' !
] N :
ka . .
ﬁ ;»..’_1- '
" ™ g i I
l- . H
r“i.ﬂ_; I
¥ |
] 1
3'-".."'. ]|
il IR
wi b ’ | i
I 11
AN (|
T | ]
o | L, _
1 H
) l_ 1 1 .
Wl 1

. ’ [

¥1/ivvenTor. ,
o AT Hegerfoesor

*£2u41%1<1ﬂm% Fouer

ATTORNEYS




Patented Nov. 17, 1953

2,659,098

UNITED STATES PATENT OFFICE
| | - 25659098 ‘ |

~ ‘PIVOTED CEEANING ELEMENT
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1 |
_ This invention relates to a Strimturally and
functionally improved :nozzle @§sembly ‘especial-
Iy dntended for use in eorhection with vasuum
tleaniig apparatus. R

Tt fs @ Drimary ‘objedt of ‘the inverition to fur-

‘nish & ‘structure of this type ‘and by means oF
which hairs, ‘threads, and similar foreigh mate-
rial :adhering to. the ‘fibers of 'a Tug or to any
other ssurface may 'be veadily removed there-
from. L -
A further .gbject is thalt ‘of furhishing such:an
assembly, the operation -of ‘whieh “will be ‘sib-
stantially -auitomatic so that o cotiseious effort
will be involved on thie sbart of the operator -in

removing the threads, ete. from the ssurface ‘be=

ing eleatied: such Temoval being effected by the
usual traversing movements <of the nozzle ‘over
such surface. o | |

-A Turther object iS*-’I}ha:t '-‘clr:f-tpmﬁiding a frmﬁ:zle |

assembly -emboditing telatively few parts, ‘each
Individually simple 'and riugeed in conitraction
and ‘eapable of being readily assembled to  fur=
nish ‘a wiitary -abparatus fanctioning-over Tong
petiods ‘of time with freedom Trom all “diffi=
culties, A o
With these and othef ohjects in mind refes-
ence is:-had to the attached sheets of drawings

‘5 Claims. (ClL 15—365)
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illustrating ‘one _;*Bmctical-*emhﬁdim’e"ntﬂof ‘the in=

ventien-and in which: o
Big. 1 is a fragmentary face view of g ‘nozzle:;
-Fig. 2 48 a transverse sectional view taken
along “the lines -2—=2 and in the direction of thé
arrows as indieated in Fig.'1: = = |
Fig. 3 is a fragmentary somewhat ehlarged

settional -vie showing the mnozzle in ‘movement

in -one direction over a ‘surface being cleaned:
&g, 4 -is a similar view showing the norinal
position of the parts; D
Fig. 5-is-a bottom plan view
Hustrated in Fig, 1; R
Big. 6 is a view similar to g, 3 :but showing
the:parts moving in an epposite -direetion;

Fig, 7 is an enlarged fragmentary plan view

- ofan element of the nozzle: and

Fig. 8 is a fragmentary perspective -Viéw Of .

sueh element. | o S
- With particular reference to Figs. 1, 2 and 5
it -will 'be seen that' the numeral 10 indicates &

of tl&e.:-ﬂnoz-zle. s

50
- bly 10 within the throat portion. -As Jndieated
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housing preferably constructed of metal and

having floor contacting Hortions (1. This noz- &

213 is att&ChEd to g vacuum Qleaner oY %ﬁétiéﬁ
tube 12 which may be- swivelly ¢oupled to the
housing ‘10 ahd mount packing iembers 13 to

50

mely also Jprovide B Tear ‘¢ é‘ﬁlﬁaﬁtfnﬁ”éﬁt wﬂahf i
which ' brush (4 i5 ‘disposed “ahid “which brush
may ‘be setracted ‘61 projected by megns ‘of

-

miechanism genersily ‘indicated at i5.

triéchanism s ‘cohveniently controlled by hn He-
tuator 46. s

‘The forepoing ‘structuré Has been ‘Generally. il-
ustrated in-a ‘prior Application for United States
Letters Pdtent filed in ‘the :hdme of Alek M.
Liewyt ard :Catl B. Meyerhoefer 'on Pebruary 1,
1947, :-and identified under-Serial numhberr 725,890
the title "of ‘that ‘Application beihg “Suctioh No2z-
zle with Brush.” In mahy respects the present
invention I8 -interidéd -for -use ‘ih ‘combinaticn

with a unit-of the type covered in that applica:

tion. ‘However, ds will be understood, theé tedch=
ings «of this application may be employed ‘to ad-
vantage in mumerous ‘assoeiations and need 1ot
be necessarily -be ‘combined with ‘@ brush strues
ture. 'Thus, except where ‘dtherwiseé ‘defitred by
thre claimis the showing ‘of -this assembly ‘of
mechanism s to be taken in llustrative rathet
than 4h:a Fmiting sefse. | o

-As shown : espeécially in ‘Fig. 5, a ‘cleaninhg ‘of |

5 Halr -and thiead remoéving element is Hhounted
~within the méuth 41 of the nozzle. "The. body of

this -element ‘has ‘been indicated at 18.  Adja-
cent its -ends it may be provided with ears {19

ffom which pins 28 éxtend. The latter project

through -openings forming parts of arms$ -or
brackets 24 secured to the main ‘housing a.ssem=

by .the reference ‘numeral 22 in Pig. 7, ohe ‘or
both of thé pins:20 may be spring pressed. This
will permit of the body I8 being -detachably
mounted in “the :position -deséribed.

- The lower face of-element (8=with the datter

in ‘normal position=spreferably presents eomb

struetures -‘comprising tows of ‘opposed  teéth 28

and 24. The:teeth 24 of the forward row should

be at 'least-as large as the teeth 23 of the Tear
row. -As shown, they are conveniently slightly
larger. These teeth are separated by a tapered
groove-or space 29, :Due to the pivet structure
provided by the pins 20 or théir ‘equivalent, the

eomis and:face of ‘elenent 18 may normally ek-

tend ‘downwardly 4s in Figs. 2, 4, 5, and 6, of
may elfe be PoekEd \ipwardly around these piv-
ols to assumhe ‘u DOEitIoh as Shown in Fig. 3.
This Focking attion-Will eécur automatically as
the nozzle mounting the element is Tetiprocated
OVEr & Eifface 10 Be oleaned. It Will be wider-
stood that the ffictiondl eontast between ‘the

. k-

1ousing | n g membérs _ élement and the supporting Siitace Wil assite
redite of eliminate léakaFe. 'THE 'BOUSIAE 10 B

of ‘Y1 feSult,
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When the element is in what might be termed
its downward position, further movement of the
same to the rear is prevented by a flanged stop

member or plate 271. In that position the outer

edges of the teeth 23 and 24 preferably lie In a
plane co-extensive with the plane into which
the contacting portions 1{ of the nozzle project.
When element 18 is in its uppermost position as
in Tig. 3, the two series of comb teeth lie im-
mediately adjacent the forward wall of the
throat portion {1.
ment beyond this point may be arrested by the
~stop plate 27 contacting a suitable portion of
the element. As will also be noted from this
fisure the lower edge of the element—when it is
- rocked forwardly—may conveniently extend to

a point slightly below the contacting portions.
ft. In this position the rear edges of teeth 24

may extend substantially horizontally. :

With the nozzle moving forwardly or to the
left as viewed in Figs. 2 and 6, the toothed ele-
ment will assume the position shown in those
figures. It will also assume the same posifion
“with the brush 14 projected as in the case of the
parts being adjusted as shown in Fig. 4. As the
nozzle moves in this forward direction pressure
is necessarily exerted at a substantially 45° angle
through the fitting or tube 12. Consequently the
rideges of the plate defining the throat 11, the
teeth of the comb and the brush 14 (f projected)
all intimately engage the nap of the carpet.
Therefore in order for air fo flow it must pass
through the body of the carpet and the nap.

Consequently imbedded dirt is removed on this

forward stroke of the nozzle. At the same fime
teeth 24 will ride in contact with and depress the
rows or tufts providing the nap of the carpet.
In this manner the nap will be furrowed immedi-
ately in advance of being engaged by teeth 23
gso that the latter will not entangle with the car-
pet nap should the latter be of looped formation.
However, threads, hairs and similar substances
will ride upwardly within the groove 28 interven-
ing the rows of teeth and as the nozzle moves
forwardly over the nap, these foreign materials
will be caught against the forward edges of the
teeth 23 and moved forwardly with the same.
Upon the reverse stroke of the nozzle as shown
in Fig. 3, frictional contact between the arcuate
tooth edge face of the element {8 and the surface
being cleaned will cause that element to rock
upwardly. Therefore, the throat of the nozzle
will be closed to a substantial extent. Accord-
ingly the velocity of air flow through the pas-
sages which remain bhetween the body of the
element and the adjacent nozzle wall will be in-
creased to a material extent:; the rear part of
the comb element body acting in cooperation
with the flanged member 27 or other air obstruct-
ing surface. With the rearward stroke of the
nozzle and as shown in the view under considera-
tion, the latter will tend to rock to a limited
extent around its rear edge. Therefore air will
flow slong the path indicated by the arrows in
Tig, 3. Such air flow will cause an outward and
upward movement of the hair, lint and threads
hooked or caught on to the forward edges of the
teeth 23. Therefore this foreign material will
be drawn upwardly through the throat of the
nozzle and so into the dust receptacle of the
vacuum cleaner. | | - |

ITmmediately upon initiation of a second for-
ward stroke, the element {18 will again assume
thé position shown in Figs. 4 and 6. This will
occur because of the frictional engagement be-

Again movement of the ele-.
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.4
tween that element and the surface being cleaned
ahd the movement of the nozzle over the same.
Therefore the entire action will again be re-
peated. If the teachings of the present invention
are embodied in a nozzle having a brush as shown
and the latter is projected as in Figs. 3 and &,
an especial vigorous and deep cleaning acfion
will occur as the nozzle is passed hack and for-
ward over the rug surface. In fact in many in-
stances with the projection of the brush, hairs
and threads which are somewhat deeply im-
bedded in the pile of the rug will be brought to
5 surface position where on the next stroke of

‘the nozzle they will be caught by the teeth 23

of the comb. In this connection it will be noted
as in Figs. 3 and 4 that the brush rocks in syn-

~ chronism with the comb element. The arcuate
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movement of the brush is less than that of the
comb. However, with the brush projected as
shown in these figures, a forward movement of
the nozzle over the surface to be cleaned results
in the brush extending in a direction substan-
tially perpendicular to the surface being cleaned
in order to agitate the fibers of that surface to
a maximum depth and thus dislodge therefrom
any deeply embedded foreign material or mate-
rial which is entangled in the nap of the rug.
When the nozzle is moved in a rearward direction
as in Fig. 3, then in synchronism with the rock-
ing of the comb element, the brush also rocks
to assume 2 position inclined towards the opening
within which that element is disposed. There-
fore, incident to frictional contact between t{he
nap and the brush, particles and other materials
adhering to the latter will be wiped out of en-
sacement with that brush as the nozzle moves
rearwardly. Thereupon, with the next forward
stroke of the nozzle, this material will either be
picked up by the suction and passed through the
throat of the nozzle or else will be engaged by
the teeth of the comb element and distributed
as afore described. Where no brush is employed
or where the latter is retracted as in Pig. 6, the
element {8 will still provide a most desirable
function in conjunction with the flow of air
through the nozzle itself.

Quite aside from the advantage of ah appara-
tus such as this in removing threads, hair and
similar material from a surface being cleaned,
s great advantage is derived in that particles
having high specific gravity will also be removed
from that surface or the body of the rug. In this
conhection it will be understood thaft as the
nozzle is moved forwardly surface dirt and light
particles will be drawn into the throat of the
nozzle and then passed through to the dust recep-
tacle. However, the degree of vacuum and veloc-
ity of air flow may not be sufficiently intense to
remove particles having high specific gravily or
which are deeply imbedded in the nap or body
of the rug. Under these circumstances and dur-
ing the rearward stroke of the nozzle, the throat
of the latter is restricted to a material extent in
the manner afore described. With such restric-
tion the velocity of air flow is increased to &
great extent. Therefore, any relatively heavy
particles adjacent the nozzle in ils passage OVer
the surface being cleaned will be shifted by this
hieh velocity air flow and transferred to the
throat of the nozzle on the rearward stroke of
the latter. - _-

Thus, among others, the several obj] ects of the
invention as specifically aforenoted are achieved.
Obviously numerous changes in construction and
rearrangement of the parts may be resorted to
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Wlthﬁut- departing -from the spirit. of the: inven-
tion as deﬂned Ry the clalms -
I claim:

1. A vacuum cleaner nozzle: compnsing @ bhody

formed. ify'its lower face With -a longitudinil

opening extending transvergely:to the diveétion

of ‘norzle ‘movement,; a - thtoat portion cothmuni-
cating with said opening and-¢onnectable 1o a
source- of suction, said openingibeing defined by
spaced forward and rear edges substantially pa-
rallel to-the forward and-rearifaces of $aid-Hody,
brackets mounted by said body 4t points. adja-
cent to opposite ends of said opening, a flanged
member extending from the rear edge of said
opening in a forward direction, a comb element,
teeth formed in one of the edges of said ele-
ment and the latter extending upwardly from
said teeth, pivots connecting sald element with
said brackets, whereby said toothed edge may
rock from a point immediately adjacent the for-
- ward edge of said opening to a point immediately
adjacent the rear edge of the same and the up-
wardly extending portion of said element engag-
ing with the upper surface and edge portion re-
spectively of the forwardly extending flanged
member to provide stops limiting the movements
of said comb edge in both directions.

2. A vacuum cleaner nozzle comprising a body
formed in its lower face with a longitudinal open-
ing extending transversely to the direction of
nozzle movement, a throat portion communicat-
ing with said opening and connectable to a source
of suction, said opening being defined by spaced
forward and rear edges substantially parallel to

the forward and rear faces of said body, brackets
mounted by said body at points adjacent to op--

posite ends of said opening, a flanged member
extending from the rear edge of said opening
in a forward direction, a comb element, teeth
formed in one of the edges of said element and
the latter extending upwardly from said teeth,
pivots connecting said element with said brack-
ets, whereby said toothed edge may rock from
a point immediately adjacent the forward edge
of said opening to a point immediately adjacent
the rear edge of same, the upwardly extending
body portion of said element engaging with the
upper surface and edge portion respectively of the
forwardly extending flanged member to provide
stops limiting the movements of said comb edge
in both directions and the toothed comb edge
presenting an outer arcuate surface whereby said
element will have a rolling contact with the sur-
face being cleaned as said nozzle is reclprocated
over- said surface.

3. A vacuum cleaner nozzle comprising a body
formed in its lower face with a longitudinal open-

10

and: edpe: portion: rmecﬁ?uy ot thé rorwm-diy |
_extemmg ﬂaméﬁ m@mm %o provide: staps Jmit-
ing- the mhevement of said: toothed #dge 1h ‘both
directions ‘@nd the upwardly extending portion
of said element; when said tomb: is adjacent the
forward -edge of $aid opening, - cooperating with

said fanged member to-provide & substantislly

afY-impervioliy stiuctares Wheteby -air Hlow is-di-
Yerted 1o the xpace between theé téeth of -5aid
element -and the Torward edde of ‘the -opehing
With'the elemehi it the position. speeified.

4. A vacuum cleaner nozzle including in com-
bination a body movable forwardly and rear-
wardly over a surface to be cleaned, spaced for-
ward and rear walls forming a part of said body

- and defining between them g relatively long and

narrow opening extending in its lengthwise direc-

- tion transversely of the direction of movement

20

30
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ing extending transversely to the direction of

nozzle movement, a throat portion communicat-
ing with said opening and connectable to a source
of suction, said opening being defined by spaced
forward and rear edges substantially parallel to
the forward and rear faces 0of said body, brackets
mounted by said body at points adjacent to
opposite ends of said opening, a flanged member

xtending from the rear edge of said opening in
a forward direction, a comb element, teeth formed
in one of the edges of said element, the latter
extending upwardly from said teeth, pivots con-
necting said element with said brackets, where-
by said toothed edge may rock from g point
immediately adjacent the forward edge of said
opening to a point immediately adjacent the rear
edge of same, the upwardly extending portion of
said element engaging with the upper surface

80
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of the nozzle, a comb element disposed within
said opening and pivotally connected to the rear
wall of said body, means restricting the swinging
movements of said comb to an arc at one limit
of which—and during the forward movement of
said body—such comb extends downwardly adja-
cent the lower surface of said body without sub-
stantially obstructing said opening and at the
outer limit of movement—and during rearward
movement of said body-—swings to a point adja-
cent the surface of the forward wall to substan-
tially diminish the flow of air through said open-
ing and to increase the velocity of air movement
between said comb element and forward wall,
sald body being formed with a further opening
to the rear of and parallel to said first-named
opening, a brush disposed within said further
opening to extend downwardly adjacent the lower
face of said body, means for pivotally supporting
said brush in such position to swing in synchro-
nism with the movements of said comb as said
body is moved over the surface to be cleaned,
said brush supporting means maintaining said
brush In a position substantially perpendicular
to such surface during the forward movement
of said body and said brush assuming a position
inclined towards said first-named opening during
the rearward movement of said body over such
surface. |

5. A vacuum cleaner nozzle including in coms
bination a body movable forwardly and rear-
wardly over a surface to be cleaned, spaced for-
ward and rear walls forming a part of said body
and defining between them a relatively long and
narrow opening extending in its lengthwise direc- -
tion transversely of the direction of movement
of the nozzle, a comb element disposed within
said opening and pivotally connected to the rear
wall of said body, means restricting the swinging
movements of said comb to an arc at one limit
of which-—and during the forward movement of
said body-—such comb extends downwardly adja-
cent the lower surface of said body without sub-
stantially obstructing said opening and at the
outer limit of movement—and during rearward
movement of said body—swings to a point adja-
cent the surface of the forward wall to substan-
tially diminish the flow of air through said open-
ing and to increase the velocity of air movement

between said comb element and forward wall,
said body being formed with a further opening
to the rear of and parallel to said first-hamed
opening, a brush disposed within said further
opening to extend downwardly adjacent the low-
er face of said body, means for pivotally sup- -
porting said brush in such position to swing in
synchromsm with the movements of sald comb



7 |
as said body is moved over the surface to be
cleaned, said brush supporting means maintain-
ing said brush in a position substantially per-
pendicular to such surface during the forward
movement of said body, said brush assuming a 3
position inclined towards said first-named open-
ing during the rearward movement of said body
over such surface and means whereby said brush-
supporting means may be shifted to cause said
brush to be retracted within its opening and to 19
be projected beyond the lower face of said body.

- CARL E. MEYERHOEFER.
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