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This invention relates to suction cleaners,
floor polishers or other such hand:manipulated
appliances and more particularly to g spring
wound cord reel applied theretg whereby the con-
ductor cord is automatically wound and re-
wound onde a reel associated with the appliance
as it is moved away from or toward an outlet
socket to which the conductor cord is connected.

In the usual spring woeund cord reel the un-
winding resistance increases brogressively as the
cord is unwound. Conversely, the rewinding
force decreases brogressively -as the cord is re-
turned to the reel. The above is exaetly the re-
verse of that desired in hand manipulaied appli-
ances. As the ambulatory appliance is moveq
away from the outlet connection the more cord
there is to manipulate, Consequently, the re-
winding force or the foree necessary to propel the
appliance away from the oulet is greatly de-
creased as the appliance is moved toward the
outlet. With ordinary spring wound reels, the
force is sometimes not -sufficient to completely
rewind the cord onto the reel.

The Iatter, of course, can be remedied by
increasing the spring tension but:that. would also
increase the resistance to movement of the appli-
ance away ifrom the outlet as the cord is un-
wound.

The preferable arrangement would be one in
which the resistance to movement of the appli-
ance away from the outlet would be constant or
in which such resistance to movement decreases
as the cord is unwound.

According to the present invention .the above
results are carried out by the use of a pre-
stressed spring arranged to resist unwinding
movement of the cord and to tend to rewind the
cord, in which the prestressing of the spring
causes it to resist unwinding movement of the
cord with a constant force or to resist such
movement with g Drogressively decreasing force.

According to the broadest: aspects of this in-
vention a spring rewound cord reel for an ampu-
latory appliance is provided in which the resist-
ance to cord unwinding movement is-constant or
decreases as the appliance is moved away from
an outlet and. in-which the tendency for the cord
to rewind is constant or increases as the appli-
ance is moved toward the outlet.

Other objects and advantages of this inven-
tion will become apparent- as the description
proceeds when taken in connection with the ac-
companying drawing in which:

Figure 1 is a cross-sectional view :through the
lower end of the handle of-an -ambulatory appli-
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ance showing the cord reel of this invention
applied thereto;

Fig. 1a is a cross sectional view through the
upper end of the handle of Fig. 1;

Figure 2 is a view taken at right angles to that
of Fig. 1;

Fig. 2¢ is a view taken
of Fig. la:

Figure 3 schematieally - shows how the pre-
stressed spring acts according to this invention;

Figure 4 is a cross-sectional view -of & modifi
cation of the invention; and '

Figure 5 is a view of the cord reel of Fig..4
taken at right angles to Fig. 4.

Referring to the drawing, the reference num-
eral 10 represents the handle of an ambulatory
appliance, such as a suction cleaner or floor
polisher, and having a flat eylindrical casing 1
suitably secured to the . underside thereof,
Within the cylindrical-casing If is a cord reel
generally indicated by the reference numeral {2.
The reel 12 comprises g eylindrieal portion i3,
outwardly extending flanges
to form a space for receiving
15 and a hub {8 which is rotatably mounted
within the casing I{ by means of a-shaft {7 rigid
with the hub portion 16, )

The ends of the wires of conductor-cord {5.are
electrically connected to spring’ ‘contacts 18
mounted on the upper side of an insulating plate
{9 secured to the hub 16. ‘The spring contacts
18 cooperate with slip rings-20 suitably secured
to the under face of an Insulating plate 21 suit-
ably secured to the back of the casing 1i next
to the handle {8. The slip rings 20 are electri-
cally connected to conductor cords 22 leading
downwardly to a plug 23 in the bottom end of
the handle 10 and to an electric switch 2§ in'theé -
hand grip end thereof. The blug 23 is adapted
to be electrically connected to the motor of an
ambulatory appliance such as a suction. cleaner,
floor polisher or other such appliance. The free
end of the cord I5 extends upwardly through &
tube 24 secured to the underside of the Handle
10 and is guided for movement through the tube
and onto the reel (2 by g guide pulley 25.

At the end of the tube 24 is 5 clamping pawil
27 which will lock the cord against inward move-
ment into the tube 24 yntil manually released
but will permit the cord to be pulled outward
freely. A suitable pronged attachment plug 28
is suitably secured to the free end-of the cord 15,

The shaft 17 extends into the interior of the
handle 10 and has a pinion gear 30 rigidly secured
thereto which coscts with the teeth of a rack

at right angles to that

14 'which cooperate
the conduetor eord: -
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bar 31 mounted for reciprocation on the interior
of the handle 10 by means of the guide strip
32. The upper end of the rack bar 3! is secured
to the end of a flat spring 383 which extends up-
wardly through the handle {§ and is coiled into
a solid coil about a spool 35 free to rotate on
a pin 34 secured interiorly to the handle 19
adjacent the upper end of the tube 24. A stop
36 is secured interiorly to the interior of tube
10 to limit upward movement of the rack bar 8{.

The spring 33 is prestressed along its length
so that as it unwinds from the spool 3%, it un-
winds in increments and only that increment
which is being unwound will resist unwinding
movement. The prestressing of the spring 32 is
such that as it is unwound it assumes an out-

wardly bowed camber similar to that of a steel

tape as it straightens out.
Operation of Figs. 1 %03

Fig. 3 shows schematically how the prestressed
spring operates. If the spring were to be cut
into sections or increments, such as “A,” “B,” “C,”
ete., each section or increment would assume its
natural curvature. When the spring is coiled
apout the spool 35, the coil is tight with each
coil pressing against the onhe beneath it so that
in order to unwind the spring from the coil only
that increment which is being straightened re-
sists the unwinding movement. The natural
radius of the increment “A” is less than the

radius of increment “B” and the natural radius’

of increment “B” is less than that of increment
«0» gnd so on, along the length of the spring.
1t is obvious that it would take a greater force
to completely straighten the increment “A” than
it would to straighten the increment “B” etc.. so
that with the spring shown in Fig. 3 the unwind-
ing force decreases as the spring is unwound
from the coil. If each inerement is prestressed
so that the natural free radius of curvature of
each increment is the same the unwinding force
would be constant for the entire length of the
spring.

Another factor to be noted is that when the
spring is wound upon a coil of larger diamster
than its natural radius of curvature each incre-
ment is already partially straightened and thus
it will take less force to unwind the spring from
a large coil than from a small coil. Thus, where
the natural radius of each increment is the same,
as the diameter of the coil builds up, when the
spring is wound thereon, the force necessary to
wind the spring decreases, and as the diameter
of the coil decreases, when the spring is un-
wound from the coil, the force necessary to un-
wind the spring increases and that is one rea-
son for making the inerements at the end of the
spring prestressed so as to have smaller nat-
ural radius of curvature. BY a preper prestress-
ing of the coil along its length and the proper
selection of the diameter of the spool 35 the un-
winding force can be made constant, increasing
or decreasing as desired.

Since the spring is prestressed it tends to re-
turn to its natural radius of curvature and there-
fore tends to rewind itself onto the coil and the
rewinding force is the same as that which is re-
quired to unwind the spring from the coil.

The upwardly bowed camber which the spring
takes as it straightens out is such that once an
increment of length has been straightened out
and taken its camber, there will be no tendency
for that increment to recoil itself, it being only
that inerement which is heing wound upon or
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unwound from the coil which exerts a force. In
other words, when the spring assumes its cam-
ber the tendency of that portion of the spring
to rewind itself is locked out of action. Thus, by
controlling the natural radius of curvature of
the increment by prestressing, the force required
to unwind the cord {5 from the reel can be made
constant or progressively decreasing as desired.

The spring itself and the manner of its pre-
stressing forms no part of the present inventicn
but such springs may be purchased on the open
market under the trade name “Neg’ator.”

As previously pointed out such prestressed
springs exert the greater force when being un-
wound on a small coil and therefore if the free
ends of the spring are wound upon different
sized coils the spring will automatically unwind
itself from the large coil onto the small one.
That feature is taken advantage of in Figs. 4
and 5.

The handle and reel of Figs. 4 and 5 is the
same as that of Fig. 1 except the handle (0 is
sepatrated at the reel and the two handle sections
50 and Bi arve suitably secured to the base 52
of a modified cord reel housing having a re-
movable cover plate §3. A pear shaped housing
54 extends between the handle sections 59 and
5i and is detachably secured to the base poriion
52 of the reel housing.

The gear 39 on the end of shaft {7 of Fig. 1 is
replaced by a spool generally indicated at 55,
having a large diameter drum 56 about which one
end of a prestressed spring 57 is wound in a
solid coil. 'The other end of spring 57 is wound
about a small diameter speol §8 freely rotatable
on a pin 58 secured to the base 52 of the reel
housing. The spools 55 and 58 and spring 51
are housed within the pear shaped housing 54.

The end of the spring 51 which is wound on
the drum 56 is prestressed the greatest so that
the natural radius of curvature of its increments
will be less than that of the end wound on
spool 58. Thus, as the cord 15 is unwound from
the reel the force required will be constant or
progressively decreased.

Operation of Figures 4 and 5

In Pigs. 4 and 5 the spring 57 is shown sub-
stantially all wound upon the large drum 56
and in that position the cord 15 will be substan-
tially unwound. Since the spool 58 is smaller
than the drum 58 there will be a greater force
tending to wind the spring upon the spool 58
than tending to wind it on the drum 56 and the
total force tending to retract the cord will be the
difference between those two forces. The drum
E§ has been made quite large so that the spring
5T only makes a shallow arc and therefore the
force tending to wrap the spring on the drum 58
is small. As the spring unwinds from drum &6
and winds onto spool 58 the diameter of the coil
on the drum 56 decreases while the diameter of
the coil on the spool 58 increases. If the spring
51 is prestressed the same over its entire length,
the force tending to retrieve the cord will be re-
duced as it winds upon the reel, However, @3
previously stated the end of the spring wound
upon the drum 58 is prestressed to the greatest
extent and preferably sufficiently that the re-
trieving force applied to the cord will increase as
the spring is unwound from the drum 56 and
wound on the spool 88, in other words, as the
cord is retrieved.

From the foregoing it can be seen that this
invention provides a cord reel and handle for
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an ambulatory appliance such as a suction clean~
€r or a floor polisher having a spring wound cor
reel in which the foree required to pull the cord
from the reel is constant or decreases as the cord
is unwound regardless of the distance of the ap-
bliance from the electrieal outlet.

While I have shown but two embodiments of my
invention it is to be understood that these em-
bodiments are to be taken ag illustrative only and
not in a limiting sense. I do not wish to be
limited to the particular structure shown and
described but to include all equivalent variations
thereof except as limited by the scope of the
claims.

I claim: .

1. A handle for an ambulatery appliance com-
prising, an elongated tube, an electrie cord asso-
ciated therewith, s cord winding spool rotatably
mounted on said handle, one end of said cord
being attached to said cord
rangement being such that the length of saiq
cord is wound upen said eord winding spool when
it is rotated in one direction and unwound there-
from when it is rotated in the opposite direction,
a second freely rotatable spool carried by said
handle in spaced relationship to said cord wind-
ing spool, and a thin elongated narrow flat spring
having its one end wound in a solid coil about
said second spool, means. forming a driving con-
nection between the other end of said spring and
said eord winding spool so that said spring resists
unwinding movement of said cord, said spring
being prestressed Crosswise in a manner to ag-
sume a camber bowed outwardly relative to said
second spool as it is unwound from said coil and
Pre-stressed along its length so as to have a na-

ural are of smaller radius than said second spool
50 as to resist being unwoung from said second
Spool and to tend to rewind itself on said second
spool whereby said spring will resist unwinding
movement of said cord winding spool,

2. A handle according to claim 1 in which the
brestressing of said spring is such that as it is un-
wound from said coil only that portion of length
being unwound resists unwinding thereof.

3. A handle according to claim 2 in which the
Drestressing of said spring is such that as a por-
tion of the length of said spring is unwound from
said coil and assumes its camber the prestressed
forces in that portion are locked out of action.

4. A handle according to claim 3 in which the
brestressing of said spring along its length is such
that the resistance to unwinding of said spring
from said coil is constant along the length of said
Spring whereby the resistance to unwinding of
said cord is substantially constant and the re-
winding forces are substantially constant regard-
less of the length of cord unwound,

5. A handle according to claim 3 in which the
brestressing of said spring along its length is such
that the resistance to unwinding of said spring
from said coil decreases as it is unwound there-
from whereby the resistance to unwinding of said
cord from said cord winding spool decreases as
the cord is unwound.

6. In combination, a handle for an ambulatory
appliance, an electric cord carried by said handls,
a winding reel including a cord winding spool
rotatably carried by said handle, said cord heing
secured to said spool so that the length of said
cord will be wound upon and wound from said
5pool upon rotation thereof in opposite direc-
tions, a spring winding spool carried by said han-
dle in spaced relationship to said cord winding
spool and having its axis paralle] to the axis of

winding spool the ar- |
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6

said. cord winding 5pool, and & prestressed thin-
elongated flat narrow spring ‘having one of . its
ends coiled about said spring winding spool in 2,
solid coil, means forming a driving connection be-
tween the-other end of said Sspring and said cord
winding spool so that said spring resists unwind-
ing of said cord therefrom and said spring being
prestressed -along its length so as fo- have» a nat-
ural-are of smaller radius than that of said spring
winding -spool so as to wind upon saig spring
winding speol and brestressed so as to take.a cam-
ber bowed outwardly relative to said. spring wind-
ing speol as it is unwound. from said. coil.

7. The -combination according to claim § in
which the arrangement is such that the length of
the -spring assumes gz straight- portion between
said coil and its driving connection to said cord
winding spool.

8. In combination, an elongated body, a 1o-
tatably mounted cord winding spool carried by
said-bedy, an electric cord having one end se-
cured to-said spool whereby rotation thereof in
one-direction will wind said cord thereon and ro-
tation thereof in the opposite . direetion will un-~
wind-said cord therefrom, g second spool mounted
on:said body for rotation.on an axis spaced from
and parallel to.the axis of said cord winding
spoel and a flat thin elongated narrow spring
having one end wound in s solid coil about saii
second spool, means forming a driving connee-
tion between the other end of said spring and said
cord winding spool so that said spring resists un-
winding of said cord therefrom, said spring being
brestressed crosswise so as to assume a camber

& bowed outwardly relative to said second spool as

it is unwound from said coil and prestressed along
its length to have a natural arc of less radius than
that of said second spool so as to tend to wind
itself into a solid coil on said spool,

9. The combination according to claim 8 in
which the prestressing of said spring is such that
as the spring is unwound from said coil,
straightens out and assumes its camber it will
lock out the tendency of the straight portion of
sald spring to rewind itself upon said coil.-

10. A handle for an ambulatory appliance com-
brising, an elongated tube, a reel secured to said
tube intermediate of its ends, a smaller tube se-
cured to the underside of said elongated tube and
extending from said reel to adjacent the hand
grip end of said elongated tube, said reel includ-
ing a cord winding 5pool, an electric cord have: .
one end attached to said spool in such manne;
that rotation of said spool in one direction will
wind the length of said cord thereon and rotation
in the opposite direction will unwind said ecor:
therefrom, said cord winding spool having a shafi
extending into the interior of said elongated tub-
a pinion gear on said shaft interiorly of said elon-
gated tube, a rack bar slidably mounted on the
interior of said tube and having teeth in engage-
ment with the teeth of said pinion gear, a sccon:d
spool on the interior of said elongated tube ad-
jacent the hang grip end thereof and a thin elon-
gated narrow spring having one end wound in &
solid coil about said second spool and its other
end attached to said rack bar, said spring being
brestresed crosswise in such manner as to assume
a camber bowed outwardly relative to said second
8pool as it is unwound from said coil and pre-
stressed along its length so as to have a natural
arc of less radius than that of said second spool
whereby said spring tends to wind itself into a
solid coil about said second spool to resist un-
winding of said cord from said cord winding spool
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by the force required to unwind each portion of
length of said spring from said coil.

11. A handle according to claim 10 in which
said spring is prestressed along ijts length in such
a manner that the resistance to unwinding of said
cord from said cord winding reel decreases as the
cord is unwound.

12. A handle for an ambulatory appliance com-
prising, a reel casing, tubular handle sections
secured to said casing and extending in op-
posite directions therefrom, a cord winding spool
rotatably mounted within said casing and includ-
ing a drum in alignment with the interior of said
handle sections, an electric cord having one of
its ends secured to said spool whereby rotation of
said spool in one direction will wind the length
of said cord onto said spool and rotation in the
opposite direction will unwind said cord there-
from, a second spool mounted for free rotation in
said casing upon an axis in spaced parallel rela-
tionship to the axis of said drum, the diameter
of said second spool being smaller than that of
said drum, and a thin fiat elongated spring hav-
ing its opposite ends wound in solid coils about
said drum and second spool, said spring being
prestressed along its iength so as to have a nat-
ural arce of lesser radius than that of said second
spool whereby said spring tends to wind from said
drum and onto said second spool so as to resist
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unwinding of said cord from said cord winding
reel.

13. A handle according to claim 12 in which
said spring is prestressed crosswise in such man-
ner as to assume an outward camber relative to
said coils as it unwinds from said coils.

14. A handle according to claim 13 in which the
prestressing of said spring is such that as each
portion of the length thereof is unwound from
said coils it straightens out to assume its out-
ward camber whereby the tendency of that por-
tion to rewind itself on said coils is locked out of
action,

15. A handle according to claim 12 in which
said spring is prestressed in such manner that
the resistance to unwinding of said cord remains
substantially constant.

GEORGE E. KAUFMAN.
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