FeB. 7, 1939. B. C. BECKER 2,146,005

SUCTION CLEANER

Filed Sept. 28, 1935 3 Sheets~Sheet 1

Fig 1 - ) f

, lll 754
0 3

Py — =)

/ I7- N -

20

F629 £2%°30 FI 31~ . 2

R 7AZY) ;

&
&
N

6 - &’\ 7 ;.
’ o A NN

—% ~—

iy

INVENTOR

- Bernard ¢ Becker

t /ﬁ/"/"‘{y b“f Deccarss

ATTORNEY




Feb. 7, 1939. B.C. BECKER

% W
¢

L,

23
R
85533

P2
@

2,146,006
SUCTION CLEANER ~
Filed Sept. 28, 1936 3 Sheets-Sheet 2

N\,

AN\

AN\
\__\

£ ¢ 7, ' &5 7 /
////\/‘/ / \ kb - ;
B H 7 M\\\‘b \ ?
\.sg,\g \\%«f. \ \\\\\\\\\ AR\ é
\ i »
\ s Ay
/7/ (ZA? .
i
ciill h)
/ 25
C D C
\ .76 .5',‘2 j{\i 46} ,46“ 25
o / N7/ 7
) - 4
. _ e )
| . ‘['_I__ILI_II_:,’ //_1_1{111111 :

: N NG
"L*——z__————_—_—-/ g m\ ﬁ ‘l |
S = A =

N em—— N .-

/

26/ 28" o9 oy e bz 42 Zz

Fig 4.

INVENTOR

Bernard C. Becker

&/m/y S Ddrearss

AT ORNEY

BY




B C. BECKER 2,146,006

SUCTION CLEANER

Feb. 7, 1939,

Filed Sept. 28, 1936 3 Sheets—Sheet 3
o~ sHL A4S 6% £6) 32 156 I6 pra
lllfl)@; %
r B -

b5 40 47 59
Fg 6‘ INVENTOR

DBernard C. Becker

ATTORNEY




Patented Feb. 7, 1939

UNITED STATES

2,146,006

PATENT OFFICE

2,146,006
SUCTION CLEANER

Bernard C. Becker, Canton, Ohio, assignor to The '
Hoover Company, North Canton, Ohlo, a corpo-

ration of Ohio

Applicatlon September 28, 1936, Serial No, 102,883

15 Claims.

This invention relates to improvements in suc-
tion cleaners and more particularly to an ad-
justing mechanism for suction cleaners whereby
the height of the nozzle may be promptly and

5 properly adjusted to that best suited to the char-
acter of the particular floor covering to be cleaned.

It has been common practice heretofore to pro-
vide suction cleaners with nozzle height adjusting
devices which are manually operated, as by the

10 turning of a knob in one direction or the other,

. to raise or lower the nozzle to the height judged
" by the operator to be proper and according to an
indicator which registers “high”, “low” or “me-
dium”.

Were cleaners only operated upon bare ﬂoors or
hard surface coverings, such as linoleum, no ad-
justment of the nozzle height would be necessary.
But, since the greater part of the work is per-
formed on carpets and rugs, the need for adjust-

20 ing the height of the nozzle is essential to ef-
fective results, due primarily to the fact that
there is more or less penetration of the ‘support-
ing wheels of the cleaner into the carpet nap,
depending on the length, thickness and texture
of the pile and, in some but lesser degree, upon

- the resiliency, texture and weave of the backing
or foundation of the carpet. Obviously then,
there is a proper and correct nozzle height ad-
-justment for each kind and grade of carpet or
30 rug so that there is a possible range of adjust-

-ment from a bare floor to a very soft and thick

velvet or Chinese rug. Consequently, while the
average operator can approximate the proper
change in nozzle height adjustment in passing

"33 from one type of floor surface covering to another,

" it is nevertheless largely a matter of guesswork,

“if, indeed, the adjustment is not neglected alto-
gether because of the physical effort involved.

" The primary object of the present disclosure is
to provide a nozzle height adjusting mechanism

-which is automatic in its operation, to the extent
that it sets or regulates itself to the particular
character of the floor covering to be cleaned, al-
though it does involve the manual operation of
pressing. down and then releasing a foot pedal.

. "And in this connection, it should be pointed out
" that the broad concept of the present disclosure,

constitutes ‘the subject matter of a’copending

... ‘application filed August 15, 1936 and bearing Se-

. rial’ Number: 96,222. Hence, a further object ‘of
the’ present invention is to mcorporate certain
-improvements in"the so-called automatic nozzle

5

w3

height adjusting mechanism among which may-

. En
PN ]

5 be mentioned one designated as the “compensat-

(CL 15—16)

ing” feature, the nature of which may be briefly
explained at this point:

The fundamental and distinctive feature of the
automatic nozzle height adjustment is the pro-
vision of means whereby upon wheeling the suc-
tion cleaner onto any floor covering to be cleaned,
the pressure of the foot upon an operating lever
momentarily disengages the nozzle carrying por-
tion of the cleaner from the supporting means,
thus allowing the nozzle to drop into contact with
the surface of the floor covering and which for
the present may be assumed to be any ordinary
grade of carpet. The nozzle, presenting a some-

-what extended flat surface arca, does not sink
into or penetrate to any appreciable depth the
nap or carpet pile, consisting as it does of a mul-
tiplicity of fine fibers and, as a consequence, the
nozzle comes. to rest in contact with the true
carpet surface, namely, the tips of the upstanding
fibers, whereas the supporting wheels of the
cleaner penetrate into the carpet nap under the
-weight of the cleaner. Thus it follows that re-
gardless of the type of carpet surface, the act

- of lowering the nozzle into contact with the floor
covering, establishes a plane coinciding with that
determined by the tips of the carpet fibers and it
is from that plane that the correct height of
the nozzle should be determined, regardless of
the depth to which the supporting wheels may
sink into the carpet. Thus, if the correct nozzle
elevation is fixed at say =% inch, then this
adjustm1ent will be automatically established
whenever the operator actuates the adjusting
mechanism by successively depressing and re-
leasing the foot pedal. And this is exactly what
the adjusting mechanism of the previous dis-
closure accomplishes, namely, the elevating of
the nozzle a fixed distance above the plane es-
tablished by its contact with the carpet nap. But
being a fixed adjustment, it cannot compensate
for varying thicknesses or depths of nap in dif-
ferent carpets or rugs. 'To explain: It is ap-
parent that the supporting wheels of a cleaner
will sink into the nap of a soft thick piled carpet
or rug to a much greater depth than they will
into the nap of a thin and relatively short pile
carpet and hence it follows, that in order to obtain
the correct nozzle adjustment the amount of noz-
zle elevation must be greater in the case of a
thick and soft piled carpet-as compared to a
relatively stiff and short nap carpet.

And it is this feature that is referred to as the
so-called “compensating” type of automatic nozzle
adjusting mechanism and marks the. distinction
between the present and the previous disclosure

10

156

20

26

30

35

40




10

15

20

25

30

2

wherein the elevation of the nozzle is fixed and
constant regardless of the variations in the thick~
ness of the carpet pile. And in this connection
it might be added that in the average home and
under ordinary conditions there may not be suffi-
cient difference in carpet textures to make the
compensating feature of vital importance. On
the other hand, there are many homes and es-
tablishments where a wide variety of carpets and
rugs are to be found and hence, for the correct
and proper setting for the nozzle over a com-
paratively wide range of operating conditions, the
compensating type of automatic nozzle adjust-
ment is of a definite advantage. L

With the foregoing introductory matter, a pre-
ferred émbodiment of the invention will now be
discussed in detail with reference to the accom-
panying drawings, in which,

Figure 1 is a general view in side elevation of a
suction cleaner with a portion of its side wall
removed to show the general assembly of the
improved automatic nozzle height adjusting
mechanism. ’

Figure 2 is a bottom plan view of the suction

cleaner showing the supporting carriage for the
cleaneg casing and the nozzle adjusting mecha-
nism associated therewith. - :

Figure 3 is a view in vertical section taken on

~line 83—3 of Figure 2, showing the adjusting mech-

anism in elevation from the opposite side.
Figure 4 is a view in side elevation correspond-
ing to Figure 1 showing the nozzle in its lowered

" position in contact with the carpet surface and

.35

the nozzle height adjusting mechanism imme-
diately prior to the releasing of the foot pedal
from its depressed position. . i
Figure 5 is a perspective view of the support-
ing chassls removed from the cleaner and show-

' ing the assembly of the nozzle adjusting mech-
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anism therewith, and
Figure 6 is a detail view in vertical section
through a portion of the adjusting mechanism
as taken on line 6—6 of Figure 2. o
Referring to the cleaner in its general aspects,

the same comprises s main casing 1, having a

nozzle portion 2, extending transversely of its.

forward end and having the form of an elon-

gated chamber with a downwardly facing open- _

ing. The casing extends rearwardly from the
nozzle portion, gradually converging to a rear-
wardly opening flanged outlet connection 3 to
which is attached a dirt receptacle in the form
of a fabric bag 4. _Centrally of the casing I is a
circular fan chamber 5, visible from the under-
side thereof, (Figure 2) and enclosing a fan 6,
having direct driving connection with a motor
(not shown) enclosed within a domelike cover or

hood 7 surmounting the casing 1. The inlet to -

the fan chamber has the form of a circular open-
ing or eye 5Sa located centrally of its bottom wall
and concentric with the vertical axis of the fan
and its driving motor. - Surrounding. the rear

“half of the fan‘ eye 5a and extending forwardly

towards the nozzle purtion 2, with a slight out-
ward flare is a depending wall 8 curving abruptly
through a right angle as it approaches the nozzle
and forming the rear wall segments 8a, 84, there-

- of at its'outer ends. ‘This depending wall forms

70
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the sides of a passage extending forwardly and

‘communicating with the interior of the nozzle 2,

said passage being closed at its bottom by a plate
8, having an upwardly facing marginal groove 9a.
bearing against the bottom edge of the wall 8
and suitably lined-with “a ‘résilient material to
form an air tight'seal. This bottom plate 9 is

2,146,006

shaped o conform with the outline of the wall 8,
and preferably comprises as an integral part
thereof, the bottom plate 10 which forms the
suction mouth of the nozzie 2, consisting of nar-
row lips surrounding the elongated rectangular
shaped mouth. .

Within the nozzle chamber and immediately
above the suction mouth is located a rotating
agitator 11, consisting of a cylindric shell having
brush ‘elements fla, 1la, arranged lengthwise
thereof and helically arranged beater elements
11D, tIb. The bottom plate 9 is removable to
uncover the nozzle chamber and the passage lead-
ing rearwardly therefrom, for access to the agi-
tator as well as a drive belt 12 for the agitator en-
closed within the passage from the nozzle cham-
ber to the fan chamber and extending from a
pulley I3 carried at the lower end of the fan
shaft to a pulley groove Iic midway between the
ends of the agitator (1 and protected by a guard
member 14, extending transversely of the suc-
tion mouth, as clearly shown in Figure 2.

Again referring to the main casing I, with its
cenirally disposed circular fan chamber- 5, it
will be noted that along the edges of the casing
and extending rearwardly from the ends of the
nozzle 2 are depending curvilinear walls la, ia,
and between these depending marginal walls and
the side walls of the fan chamber 5, are cavities
or hollow spaces which have a depth substantial-
1y equal to the height of the casing 1 itself. It is
within these cavities and enclosed by the margin-
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al side walls la, la, of the casing, that are located '

the wheeled support for the casing and the nozzle

adjusting mechanism associated therewith.
Referring first to the supporting means for the

cleaner, the same comprises a U-shaped chassis

. or carriage {5 carrying a pair of front carrier

wheels 16, 16 Iocated just inwardly from the sides -

of the casing | and immediately to the rear of
the nozzle portion thereof and a pair of rear
wheels 17, IT having more the character of a
two-wheeled caster located beneath the rear end
of the casing. The carriage or chassis 15 has
pivotal connection with the casing just forward-

a0

ly of the rear caster assembly whereby the cleaner -

body is enabled to tilt about a horizontal axis and
the nozzle portion thus raised or lowered with ref-
erence to the floor level. And also, there is the
automatic adjustable connection between the for-
ward end of the chassis and the casing, including
a foot operated pawl and ratchet mechanism,
which functions to bring about the desired tilt-
ing of the cleaner body on the wheeled chassis

to maintain the correct elevation . of the nozzle .

above the carpet surface.

Referring particularly to the form and mount-
ing of the chassis or carriage 15, it has the form
of a U-shaped casting disposed - symmetrically
beneath the cleaner casing | with-its base por-

tion 15a¢ extending transversely ‘st the .rear: of:

50

’
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the casing and its two arms or branches 15b, f 85

extending forwardly within the cavities formed
between the outer marginal side walls (g, la and
the circular outer wall of the fan chamber 5. A
pivot bolt 18- depends vertically from the bottom
wall of the fan chamber 5 enters. a downwardly
facing socket 15¢ at the center of the base por-
tlon’ I5a of the chassis frame 15.. A nut 18a
mounted at the lower end of the pivot bolt 18
supports & coll spring 19 with its retaining collar

bearing against the tipper end of the socket 18c,
forms a somewhat resilient pivotal or swivel con-

nection between the cleaner casing | and the

70

19a, sald spring surrounding. said pivot pin and -
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U-shaped wheeled chas_sis 15, as clearly shown in

" Figure 3.
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~ otally mounted on bearing pins 27, 27 supported.
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However, in order to limit the movement be-
tween the cleaner casing | -and the chassis. 15,
a pair of upwardly facing V-shaped channels
20, 20 are formed in the upper face of the central
or base portion i5a and on opposite sides of the
bolt receiving socket 15¢ and engaged by corre-

sponding knife-edge projections or flanges 24, 21

cast integral with the cleaner casing and depend-
ing from the under surface of the fan chamber.
Manifestly, the combination of the spring bolt
connection and the knife-edge flanges rocking in
the V-shaped channels in the chassis frame
affords a solid and substantial mounting for the
casing and yet permits the necessary tilting for
obtaining the desired nozzle adjustment. And
extending rearwardly from the base portion 15a
of the chassis frame 15, is a pair of spaced arms
22, 22 which form a supporting. bracket for an
axle {Ta on which are journaled the rear wheels
or casters 11, 1. )

Now, following the forwardly extending arms
155, 150 of the chassis frame 15, outwardly to
their forward ends it will be noted, as shown in
Figure 2, that they terminate just rearwardly of
the nozzle 2, in the form of downwardly and for-
wardly extending fork members 23, 23, support-
ing at their lower end, bearing shafts 24, 24 on

which are journaled the front carrier wheels .

i6, 16. i "
Carried by the chassis 15 just rearwardly of
and above the front wheel supporting members

23, 23 is an inverted U-shaped bail member 25

which forms the lower extremity of the handle

of the cleaner and, straddling the dome-like .

cover 1, projects through longitudinal slots 26, 26
in the top wall of the casing | with its ends piv-

by bosses 21a, 2Ta, formed integral with the end
portions of the chassis frame 15 and projecting
laterally and inwardly therefrom (Figure 5).
Thus the cleaner handle is carried by the wheeled

* chassis and quite independently of the casing |.

Associated with the handle bail 25 and mounted
adjacent the end of one of the arms {5 of the
chassis frame {5, is a handle position control de-
vice which serves to restrain the handle from free
swinging movement and to define its extreme

positions as well as its intermediate or working:

range. This device is already in common use,
except that in its present application, the action
is between a cam sector carried by the handle
ball and a spring pressed roller mounted on the
chassis instead of on the cleaner casing. ‘Thus,
as clearly shown in Figure 3, the cam sector
28 is fixed to the end portion of the handle bail
25 on the same side of the cleaner as the nozzle
adjusting mechanism, said sector projecting be-
low the bail end pivot and having along its arcu-
ate lower edge three. notches, the endmost
notches 28a being semi-circular in shape and the
intermediate notch 28b being somewhat elon-
gated.. Now bearing edgewise against the
notched edge of the sector 28, is a cam roller 29
carried at the free end of a bell crank lever 30

journaled on a pivot pin 31 supported at the

lower extremity of a depending web 3la integral
with the chassis frame 15, Figure 4. 'The up-
wardly projecting arm 30a of the bell crank lever
30, forms an abutment for one end of a compres-
sion spring 32, suitably supported on the chassis
frame 15. Manifestly, the spring acting through
the lever 30, holds the roller 29 against the edge
of the control sector 28, so that while it is possible

3

to shift the handle from one position to another
quite readily, the spring-pressed cam roller 29
holds the handle in that position.

Referring now to the improved nozzle height
adjusting mechanism, attention is first directed to
the -fact that as thus far described the body of
the cleaner is pivotally connected to its chassis
with only the weight distribution to hold the
nozzle from being tilted. But with the introduc-
tion of an adjustable supporting member between
the two, the raising and lowering of the nozzle
is accomplished.

This adjustable supporting member is carried
by the carriage 5 and consists of a somewhat
irregular shaped ratchet lever 33 pivotally mount-
ed on a bearing pin 34 carried at the forward and
upper edge portion of the left hand arm (5a of the
chassis, as viewed in Figure 2. Projecting beyond
its pivot, this lever terminates in a pointed or
wedge-shaped cam member 33a, which presents
an inclined cam face having bearing contact with
a correspondingly inclined abutment plate 35 ex-
tending diagonally of the corner angle formed at
the junction of the top wall of the casing 1 and

_the vertical rear wall segment 8a of the nozzle

chamber. This abutment plate 35 is preferably
provided with a flat cam face having contact
with a slightly convexed cam member 33¢ at the

‘upper end of the ratchet lever 33, hut as presently

will be seen the angularity and contour of these
cam faces may be varied, depending on the de-
sired vertical displacement of the casing during
a given angle of rocking movement of the lever.
Thus it may be assumed for the purpose of this
discussion that the weight of the cleaner body
is transmitted to the chassis through the abut-
ment plate to the lever 33 and thence to the
chassis, and that by rocking said lever 33, the
action of the cam member 33a raises or lowers
the forward or nozzle end of the casing {.

Continuing the description of the ratchet lever
33, the same extends in a general downwardly and
rearwardly inclined direction from its pivot pin
34 and as it approaches its rear end, diverges
abruptly into a ratchet sector 36 having some-
what the shape of a fish tail with a slightly
curved edge in which are cut a series of ratchet
teeth 36a.
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Also pivotally mounted on the same pin 34 that .

supports the ratchet lever 33 upon the chassis, is
another somewhat irregularly shaped lever 37
having somewhat the characteristics of a lever of
the bell-crank type. From its point of pivotal
mounting on the pin 34, this second lever 37 has
a forwardly disposed arm 3Ta which extends in
a general downward direction and another arm
3Tb also extending downwardly, but in a more
rearwardly direction with a slight upturn at its
extremity. .

Referring to Figures 1 and 2, it will be noted
that the forward depending arm 37Ta of the bell
crank lever 37 lies just inside of the ratchet

50

i)

60

lever 33 and that at its lower end supports a pivot

prin 38 on which is journaled a pawl lever 39 ex-
tending rearwardly therefrom in a substantially
horizontal direction. This pawl lever 39, the
ratchet lever 33 and the bell crank lever 37 are
all stamped from sheet metal and oscillate in
parallel vertical planes. However, the rearmost
arm 310 of the bell crank lever 37 is offset later-
ally inward from its other and forward arm 37a,
with the result that the two portions of the bell

ccrank lever 31 actually straddle the pawl lever

33, as shown in Figure 6. Returning to the pawl
lever 39, its outer and free end which extends a

65
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short distance beyond the foothed edge of the
ratchet sector 36 of the lever 33 and at its extreme
end is provided with a dog 3%« projecting from
its lower edge laterally, at right angles to the

toothed edge of the ratchet sector 36, with which:

it is adapted to have a pawl and ratchet connec-
tion.
Acting on the pivoted pawl lever 39 is a torsion

. spring 40 which is coiled around. an enlarged

10
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bearing portion of the pivot pin 38 and having
straight end portions which cross each other at
right angles, the uppermost end being caught by
a hooklike lug 41 on the lower edge of the lever
37 and the other end terminating in a hooked
extremity engaging the lower edge of the pawl 33.
The torsion spring 40 thus exerts a constant force
upon the pawl lever tending to swing it upwardly
and in a counterclockwise direction and the dog
39a at its free end upwardly and away from the
toothed edge of the ratchet sector 36. The actual
movement of the pawl lever 39 however, is very
limited; in fact, its extreme swinging movement
is confined to an‘arc of a few degrees, as will be
seen by comparing Figures 1 and 4, wherein the
dog 39a strikes the underside of the chassis I5
to limit upward movement of the pawl levér 39.
Now, with the pawl dog ‘392 engaging the
ratchet sector 36, it follows that the levers 37

_.and 33 become united and oscillate together, and

30
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if -movement is imparted to the bell crank lever
37 while so connected with the ratchet lever 33,
this movement will be transmitted to the casing
i through the rolling contact between the edges
of the wedge shaped cam member 33a of the

- ratchet lever 33 and the inclined abutment plate

35 on the casing |,

Now, the bell crank lever 37 is the primary
moving member of this combination of intercon-
nected levers and to which a limited oscillating
or rocking movement is imparted through a foot

actuated operating lever 42 pivotally mounted in- -

termediate ifs ends on the same bearing pin 31
that supports the handle position control lever
30. The forward and shorter arm #2a of the
operating lever is provided with a bifurcated or

forked extremity which has pivotal connection -

with a pin 43 carried at the end of.the rear-

. wardly extending lever arm 37b of the bell crank

60
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lever 31, from its point of pivotal mounting on
the under side of the chassis 15, the other arm
of the operating lever 42 extends rearwardly and
is provided. at its extremity with a foot pedal
44 projecting laterally and outwardly from be-
neath the depending marginal wall {a, of the

cleaner casing | as clearly shown in Figure 2. -

The operating lever 42 normally assumes a hori-
zontal position being held against depression by

- means of a coil spring 45 of the compression type

60
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carried by the chassis and mounted in vertical
position with a connecting rod 46 extending ax-
jally through the spring and connected at its
lower end with the operating lever and its upper
end with an abutment plate 46a bearing upon the

top of the spring. Thus the depression of the
operating lever 42 is opposed by the spring 45

which also acts to return the lever to its normal
horizontal position when the pressure of the foot
is removed after the same has been. depressed
to its lower limit.

The foregoing description completes the struc-
ture of the cleaner insofar as it pertains to the
wheeled supporting chassis for the cleaner cas-
ing and the nozzle adjusting mechanism, the op-
eration of which will now be described:

. Referring to Figure 1, it may be assumed thgt v’

/

2,146,006

the cleaner has been properly adjusted as to
nozzle height for a particular carpet or floor cov-
ering and is about to be readjusted for another
and a different grade of carpet to be cleaned.
Naturally, the carriage or chassis 15 rests upon
‘the carpet with the wheels sinking into the sur-
face somewhat, the casing | assuming a slightly
forward tilted position with the nozzle elevated. -
a definite distance above the carpet surface.

- Now, the position of the nozzle, it is to be noted,
is determined by the point at which the cam 33«
contacts the abutment plate 35. But it should
be noted also that the actual distance the nozzle

will be elevated is dependent on two variable
factors, first, the angular displacement of the cam
member 33a during a given adjusting operation
and second, the point along the edge of said cam
member where contact takes place with the round-
ed or convex bottom edge of the abutment web
35, at the commencement of the adjusting opera-
tion. Manifestly, then, if the ratchet lever 33 is

[543
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" rocked, the angularity of the contact edge of the

cam 33a will be changed and again, if there is
any appreciable displacement between the casing
and the chassis there would be a corresponding
shifting of the point of contact between these
cam faces and the differential of these variable
factors produces a third variable, namely, the dis-
tance the nozzle will be displaced from the chassis
during any adjusting operation. 30

This will be better ‘understood from the fol-
lowing description of the part which the several
levers play in the adjusting operation: Any given
position of adjustment such as that shown in
Figure 1, will illustrate the relative positions of
the parts at the beginning of an adjusting opera-
tion. In the first place, it will be noted that the
pawl lever 39 under-the tension applied to it by
the torsion spring 40 is held in toothed engage-
ment with the ratchet sector 36 and since the 4,
pawl lever is carried by the bell crank lever 31
and the lattér held against the movement by
the operating lever 42 and its spring 45, it follows
that a constant nozzle height adjustment will be
maintained as long as the relative positions of 45
the various parts of the adjusting mechanism
are not altered.

But let it be assumed that the cleaner is moved
onto another and a very different type of carpet
surface and hence a readjusiment of the nozzle
height is necessary. To accomplish this the op-
erator merely depresses the foot lever 42 to. its
lowermost position as shown in Figure 4, and then
releases it whereupon it is returned to its normal
Pposition by the spring 45. But during the down- 44
‘ward stroke of the operating lever, several move-
ments take place and these will now be con-
sidered in their order or sequence:

First of all, the depression of the foot lever 42

25

_transmits a rocking movement to the bell crank g
" lever 31 in a counter-clockwise direction until the

dog 3%a strikes the underside of.the ‘adjacent
forwardly extending side arm {5b of the chassis
15 and thus holds the pawl lever 39 against fur-
ther upward movement. But in the continued ¢

. movement or oscillation of the bell-crank lever

31, the pawl lever is shifted endwise and in a
rearward direction thereby effecting the disen-

" gagement of the ratchet sector by the pawl dog

39a. This displacement of the pawl lever 39 re- 79
leases the ratchet lever 33 leaving the latter free
to oscillate under the weight of the cleaher casing
exerted upon the cam member 33q af its forward
end and, with the release of the ratchet sector 33,
the cleaner casing tilts forwardly by gravity until 7z
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the nozzle rests upon the carpet nap, tha.t is, the
surface defined by the tips of the upstanding
carpet fibers, since as already explained, the area
of the lips surrounding the nozzle opening is suf-
ficiently large to prevent the appreciable penetra-
tion of the nozzle into the carpet pile. Now, all
of this action takes place during the depression
of the foot pedal and while it is being held momen-
tarily in depressed position by the operator’s
foot, meantime the parts of the adjusting mech-
anism assuming the positions shown in Pigure 4
until the foot lever is released.

Now, at this point let it be assumed that the
carpet to which the nogzzle height is to be ad-
justed, is considerably thicker than that on which
the cleaner had been previously operating, that
is to say, the nap of the carpet is considerably
deeper and more than that, the carpet fibers
are considerably softer. This means of course,
that the supporting wheels of the cleaner would
sink into the nap of the carpet to a considerably
greater depth than they did into the nap of the

' . carpet which had previously been operated upon,

from which it follows that the initial position of
the nozzle would be much closer to the surface

~ of the softer, thicker piled carpet than it was

30
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on the harder and shorter piled carpet. In other
words, the nozzle height adjustment proper for
the first carpet is entirely improper for the car-

pet upon which the cleaner is about to be oper-.

ated.

Thus, it is because the supporting wheels of
a cleaner sink to a greater or lesser depth into
the carpet nap depending upon the kind and tex-
ture of a particular carpet or rug, that it is nec-
essary to compensate for this difference in wheel
penetration by correspondingly varying the height
of nozzle elevation. And this is exactly what
takes place upon the completion of the adjusting
operation by the release of the foot lever 42.
Now, to understand exactly what takes place, it
should be first explained that due to the pivotal
connection of the cleaner casing with its chassis,
the relative movement between the nozzle and the
carriage is not so much a vertical displacement
as a tilting of the cleaner casing about its pivotal
mounting on the carriage, although for con-

-venience this relative movement may be assumed

to follow a straight line tangent to the arc. de-
‘scribing the actual movement and inclined at an
angle of substantially.20 degrees to the vertical.

However, there is no actual parting of the cas-
ing from the chassis, the movement therebetween

‘being the result of the cam 38¢ carried by the

chassis rolling along the abutment plate 35 on the
casing,

Now, with this relationship in mind let it again
be noted that for the previous nozzle height ad-
justment, the contact between the cam 33q and
the abutment plate 35 was determined by the
angular position of the ratchet lever 33, which in
turn was governed by 'the particular ratchet
tooth 36a engaged by the pawl 39a. But having
transferred the cleaner onto another and entirely
different type of carpet, the depressing of the
foot lever 42 allows the nozzle to be lowered
into contact with the carpet surface but not to the
same extent that it was during the previous ad-
justment, due to the fact that the pile of the
carpet is much thicker and hence the nozzle is
brought to rest at a somewhat higher level than
previously.

Now, due to the obhqmty of the line indicating
the direction of the relative movement between
the casing and the chassis, the tilting movement

of the casing when released by the depressing of
the operating lever is translated into the length-
wise rolling contact between the two contacting
faces of the abutment plate 35 and cam 33q¢ from
a point near the tip end of the cam inwardly
toward the base of said cam. But the point at
which these cam surfaces meet at the end of
their rolling contact will not be the same as it was
during the preceding adjusting operation because
the nozzle is not lowered to the same extent that
it was during the previous adjustment, and since
the ratchet lever is free to swing with the lower-
ing of the nozzle, it follows that the point of con-
tact between the two cam surfaces when the noz-
zle has come to rest on the carpet, will be farther
removed radially from the axis of rotation of the
ratchet sector than it was to the commencement
of the previous readjusting operation. As a con-
sequence, therefore, a different portion of the
slightly convex edge of the cam 33a will have
rolling contact with the edge of the gbutment
plate 35 during the elevation of the nozzle and
since the curvature of the convex edge of the cam
33a becomes increasingly pronounced as it ex-
tends outwardly and is eccentric to the pivotal
axis of the ratchet sector, the displacement of the

- nozzle will vary with the arc of contact between

the two cam surfaces during each adjusting oper-
ation.

This will be evident by cons1der1ng the positions
of the various parts as shown in Figure 4, and
assuming again that the parts have momentarily
come to rest after the nozzle has been lowered
into contact with the carpet surface. Immedi-
ately the foot lever begins its upward stroke, the
bell crank lever 37 swings downwardly and for-
wardly in a clockwise direction, this in turn im-
parting an endwise shifting movement to the
pawl lever 39 carrying its dog 39a bodily forward
and intc contact with the toothed edge of the
ratchet sector 36. Now, the particular tooth
which is engaged by the pawl will not be the same
one from which it was released at the commence-
ment of the preceding adjusting operation, be-
cause the ratchet sector has in the meantime been
rocked or oscillated into a different angular posi-
tion, and which has been determined by the posi-
tion of the nozzle in contact with the carpet sur-
face. And finally, having engaged the pawl 39
with the ratchet sector 36, the continued oscilla~
tion of the bell crank lever 37 carries the ratchet
lever 33 with it throughout the remainder of the
movement imparted to it by the return stroke of
the operating lever 42, this oscillating or rocking
movement of the ratchet sector being translated
into a rolling contact between the two cam sur-
faces which not only imparts a lifting movement
to the casing but controls the distance that the
nozzle comes to rest above the surface of the
carpet. Obviously this control, entirely automatic
in its action, is attributable wholly to the location
of the point of contact between the two cam sur-
faces at the commencement of the elevating
movement of the nozzle since it is this “starting”
point that determines the angularity of the arc of
rolling contact and hence the ensuing “lift” of the
nozzle, )

Obviously, it is possible to increase or decrease
the amount of the nozzle elevation by varying the
angularity of the cam edges or by redesigning or
altering the various parts of the mechanism so
that the ratchet lever 33 will oscillate through a
smaller or greater arc without changing the
stroke of the operating lever. Consequently, the
particular details of design of the present disclo-
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sure may be variously modified without departing
from the spirit of the invention.

I claim:

1. In g suction cleaner having a casing provided
with a nozzle and a wheeled support adjustable
relatively to said casing, means for lowering said
nozzle into contact with the fioor covering and
subsequently elevating the same automatically
above the surface thereof, and means acting
automatically to vary the elevation of said nozzle
in direct proportion to the depth said support
sinks into the floor covering,

9. In a suction cleanzi-having a casing provided
withh o nozzle and a wheeled carriage having

pivotal connection therewith, said casing being
tittable on said carriage for regulating the helght
of said nozzle above the floor covering to be
cleaned, means for normally supporting said
casing in a predetermined position of nozzle ad-
justment, mechanism operative to lower said
nozzle into contact with the surface to be cleaned
and thence to elevate the same automatically to
a predetermmed height above said surface, and
means associated with said nozzle height adjust-
ing mechanism to compensate for the penetration
of the wheels of said carriage i mno the covermg to
be cleaned.

3. In a suction cleaner having a casing pro-
vided with a nozzle and a wheeled support pivot-
ally mounted on said casing, and means for ad-
justing the height of sald nozzle above the carpet
surface, comprising operator actuated mecha-
nism operative to lower said nozzle into contact
with the carpet surface and thence to raise said
nozzle automatically to & predetermined height

above said. surface, and means associated with .

said elevating mechanism for automatically com-
pensating for the depth of penetration of the
wheeled support into the nap of said carpet,
4, In a suction cleaner having a casing pro-
vided with a nozzle and a wheeled suport pivot-
ally connected therewith for relative vertical ad-
justment, a shiftable member carried by said sup-
port ‘and normally supporting said casing at a
predetermined nozzle height and adapted to be
actuated to lower said nozzle into contact with the
surface of the floor covering:and thence auto-
matically to elevate said nozzle to a predeter-
mined height above said surface, and means co-

" acting with said shiftable member to increase the -

subsequent elevation of said nozzle in direct pro-
portion to the depth said wheeled support pene-
trates the surface of the floor covering.

5. In a suction cleaner having a casing provided
with a nogzle and & wheeled support pivotally

, connected therewith for relative vertical adjust-

ment, a shiftable cam member carried by said
wheeled support and operative to raise and lower
said nozzle, means normally acting to maintain
a predetermined nozzle height adjustment and
adapted to actuaie said cam member to permit
said nozzle to be lowered into a contact with the
carpet surface and thence to be elevated auto-
matically to a predetermined distance above said
surface, and means for automatically varying the
elevation of said nozzle in direct proportion to
the depth of penetration of the wheeled support
into the nap of said carpet.

6. In 2 suction cleaner having a casing pro-
vided with a nozzle and a wheeled support hav-
ing pivotal connection with said casing, and

- means for adjusting said casing relative to said

5

support to vary the height of the nozzle above the
carpet surface, comprising a lever pivotally
mounted on said wheeled support and ha.ving a

2,146,008

cam contacting an abutment on said casing, said

 lever being operative in one direction to lower

said nozzle into contact with the carpet surface
from a given position of adjustment and in the
opposite direction to elevate said nozzle -auto-
matically to a predetermined height above said
carpet surface, and means acting automatically
to shift said cam and abutment relative to each
other to increase the elevation of said nozzle in
direct proportion to the depth the wheeled sup-
port penetrates the carpet nap.

7. In a suction cleaner having a casing pro-
vided with a nozzle and a wheeled support hav-
ing pivotal connection with said casing, and
means for adjusting said casing relative to said
support to vary the height of said nozzle above
the carpet surface, comprising a lever pivotally
mounted on said wheeled support and having a
cam adapted to contact an abutment on said
casing, means normally locking said lever in a
stationary position of casing adjustment, means
for releasing said lever to permit said nozzle to
drop into contact with the carpet surface and for
subsequently raising said nozzle automatically to

& predetermined height above said carpet surface,

said cam being shiftable bodily with respect to
said abutment and having a predetermined con-

“tour whereby the elevation of said nozzle is gov-

erned by the point of contact of said cam with
said abutment at the commencement of the
nozzle elevating movement.

8. ITn a suction cleaner having a casing pro-
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vided with a nogzzle and a wheeled support for .

said casing having pivotal connection therewith,

and means for adjusting the height of said nozzle 1

above the surface of the carpet to be cleaned,
comprising a ratchet sector pivotally mounted on
said wheeled support and normally supporting
said casing from beneath through the medium of
a cam contacting an abutment plate on said
casing, an operating lever pivotally mounted on
said wheeled support adjacent said ratchet sector,
s spring-pressed pawl operatively connected
with said operating lever and normally engaging
said ratchet sector to support said casing, said
operating lever being adapted to be actuated to

disengage said pawl and ratchet sector to permit

said nozzle to drop into contact with the carpet

" surface and subsequently to cause said- pawl to

reengage said ratchet sector to raise said nozzle,
the abutment contacting face of said cam having
s, predetermined contour whereby the elevation
of said nozzle is governed by the point of contact
of said cam and abutment when said nozzle 1s in
contact with the carpet surface.

9. In a suction cleaner having a casing pro-
vided with a nozzle and a wheeled support for
said casing having pivotal connection therewith
and means for adjusting the height of said nozzle
above the surface of the carpet to be cleaned,
comprising a ratchet sector pivotally mounted on
said wheeled support and normally supporting
said casing from beneath through the medium of
a cam of predetermined contour having bearing
contact with an abutment on said casing, an
operating lever mounted on said wheeled support,
a spring-pressed pawl carried by said operating
lever and normally engaging said ratchet sector
to hold the latter in stationary position, but shift-
abie in the movement of said operating lever in
one direction to release said ratchet sector and
thereby permit said nozzle to drop into contact
with the carpet surface and shiftable in another

. direction in the movement of said operating lever

to its initial position to reengage sald ratchet
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sector and to thereby raise said nozzle a distance
governed by the point of contact of said cam with
said abutment when said nozzle isin contact with
the carpet surface. ‘

10, In a suction cleaner having a casing pro-
vided with a nozzle and a wheeled support for
said casing including a frame pivotally connected
therewith, and means for adjusting said casing
relative to said support to vary the height of said
nozzle above the strface of the carpet to be

" cleaned, comprising a ratchet lever pivotally
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mounted on said supporting frame and provided
with a toothed sector and a cam having bearing
contact with an abutment on said casing, an
operating lever pivotally mounted on said frame
and having a pawl adapted normally to engage
the toothed sector of said ratchet lever and shift-
able bodily to release said sector in the movement
of said operating lever in one direction, to thereby
affect the lowering of said nozzle into contact
with the carpet surface and shiftable into a posi-

" tion to reengage said sector in the movement of

said operating lever in the opposite direction and
raise said nozzle, said abutment on said casing
and said cam having coacting bearing faces of
predetermined contour and angularity whereby
the elevation of said nozzle varies with the loca-
tion of a poinf of contact of said cam with said
abutment when said nozzle is in contact with the
carpet surface. .

11. In a suction cleaner having a casing pro-
vided with a nozzle and a wheeled support for
said casing including a frame pivotally con-
nected fo said casing -and having wheels jour-
nalled thereon, and means for adjusting said
casing relative to said support to vary the height

of said nozzle above the surface of the carpet to
be cleaned, comprising a ratchet lever pivotally

mounted on said supporting frame and provided
with a toothed sector and a cam having bearing

_ contact with -an abutment on the underside of
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said casing, an operating lever mounted on said
frame, a spring-pressed pawl carried by said
operating lever and normally engaging the
toothed sector of said ratchet lever to maintain
said casing in & predetermined position of adjust-
ment, said operating lever being shiftable in one
direction to effect the disengagement of said
ratchet sector by said pawl and the lowering of

~said nozzle into contact with the carpet surface

and in the opposite direction to effect the re-
engagement of said ratchet sector by said pawl,
and the raising of said nozzle, said abutment and
cam having contacting surfaces of a predeter-
mined contour and angularity whereby the rela-
tive position of said casing and wheeled support
when said nozzle is in contact with the carpet
surface increases the subsequent elevation of said
nozzle in direct proportion to the depth of pene-
tration of said wheels into the carpet surface.
12, In a suction cleaner having a casing pro-
vided with a nozzle at its forward end and a
wheeled carriage bpivotally connected to the
underside of said casing adjacent one end there-
of, an adjustable member on said carriage nor-
mally supporting said casing adjacent its opposite
end, operating means acting to depress momen-
tarily said casing supporting member to permit
said nozzle to drop into contact with: the surface
of the floor covering, tension means for subse-
quently elevating said nozzle to & predetermined
height above said surface and means for auto-

carpet,

matically adjusting the elevatiton of said nozzle
to compensate for the varying depth of penetra-
tion of the supporting wheels into carpets of
different texture. .

13. In a suction cleaner having a casing pro-
vided with a nozzle at its forward end and a car-
riage pivotally connected to the underside of said
casing adjacent its rear end and having support-
ing wheels adjacent the forward end thereof, an
adjustable contact member on said carriage sup-
porting the forward portion of said casing with
said nozzle above the surface of the carpet and

~operator actuated ratchet mechanism operative

to depress momentarily said adjustable contact
member to lower said nozzle into contact with
the carpet and including compensating means
whereby the subsequent elevation of said nozzle
is automatically determined by the penetration
of the supporting wheels into the carpet pile.

14. In a siction cleaner having a casing pro-

‘vided with a nozzle at its forward end and a

wheeled carriage pivotally connected with the
underside of said casing, said connection being
adjacent one end thereof, a ratchet lever carried
by said wheeled carriage and having a cam sup-
porting said casing adjacent the opposite end
thereof, an operating lever pivotally mounted on
said carriage and having a spring pressed pawl
normally engaging a toothed sector on said
ratchet lever to hold the same against displace-
ment, said operating lever being shiftable in one
direction to disengage said pawl from said sec-
tor, thereby dropping said nozzle into flush con-
tact with the surface of the floor covering under
the weight of said ‘casing, and tension means
acting to return said operating lever in the oppo-

‘site direction whereby said ratchet sector is reen-

gaged by said pawl to elevate said nozzle a pre-
determined. fixed distance above the surface of
said floor covering plus an amount equal to the
depth of penetration of the wheels into the same.

15. In a suction cleaner having a casing pro-
vided with the nozzle at its forward end and a
carriage beneath said casing and pivotally con-
nected adjacent the rear end thereof, a ratchet
lever pivotally mounted on- said carriage and
having a cam at one end supporting said tasing
and a toothed sector at its opposite end, an oper-
ating lever pivotally mounted on said carriage, a
spring pressed pawl lever pivotally mounted on
said operating lever and normally having toothed
engagement with the sector of said ratchet lever,
tension means acting on said operating lever to
hold the same in its normal position wherein the
nozzle portion of said casing is supported above
the carpet surface, said pawl member acting dur-
ing the movement of said operating lever in one
direction to. effect the -release of said sector
whereupon said nozzle is permitted to drop into
contact with the carpet surface and upon the
subsequent release of said operating lever and its
return to its normal position under the tension

"of said spring to reengage said sector and thereby

actuate said cam to raise said nozzle a predeter-
mined distance above the surface of said floor

.covering, said cam and casing having contact

Yaces of a predetermined contour whereby the
elevation of the nozzle above the surface of the

~ carpet is automatically adjusted to compensate

for the depth of wheel penetration into said
BERNARD C. BECKER.
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