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[57] ABSTRACT

Ear sets to be cleaned and sanitized are placed
through a series of manual and automated operations
which (1) chemically sanitizes the ear sets, as well as
cleans them with water; (2) dries the ear sets and re-
moves water from the interior parts thereof, as well as
the ear set lines; and (3) wraps the ear sets and pack-
ages them in sealed bags.

8 Claims, 8 Drawing Figures
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1
PROCESS FOR CLEANING AND SANITIZING EAR
. © - SETS - :

This invention relates to the cleaning and ‘sanitizing
of articles, and more particularly to a process including
manual and automated steps for cleaning and sanitizing
audio ear sets. ' _

Audio ear sets are used extensively on airplanes and
other public places in providing audio entertainment to
the public. For health and sanitation reasons, these ear
sets must be thoroughly sanitized and cleaned each
time they are used, and repackaged for subsequent uti-
lization. In operations such as occur in the airline in-
dustry, many thousands of such ear sets are utilized
each day. The processing of such a large number of ear
sets in a manner which will assure that they have been
thoroughly sanitized and cleansed and at a cost which
is economically feasible, poses a distinct problem. Prior
techniques have involved fully manual operations
which are questionable as to their effectiveness in sani-
tizing and cleaning and which require substantial num-
bers of personnel in their implementation, greatly add-
ing to the cost of the operation. Further, such manual
operations of the prior art are overly time consuming,
making the handling of large numbers of ear sets on an
expedited basis (often overnight delivery is required)
difficult or impossible.

The process of this invention overcomes the afore-
mentioned shortcomings of the prior art in providing a
systematic assemblyline type technique for processing
large numbers of ear sets. In the process of the inven-
tion, a minimum number of manual operations are uti-
lized such that large numbers of ear sets can be handled
by relatively few personnel. In addition, the automatic
steps chemically treat the head sets in a manner to as-
sure thorough sanitizing, the sanitizing process being
further implemented by passing the sets through an
oven at a high enough temperature to assure thorough
sanitization.

It is therefore an object of this invention to provide
an improved method for cleaning and sanitizing ear sets
on a mass production basis.

It is a further object of this invention to provide a
more economical technique for cleaning and sanitizing
large numbers of ear sets.

It is still another object of ‘this invention to provide
a technique for more effectively and more efficiently
sanitizing and cleaning ear sets.

Other objects of this invention will become apparent
as the description proceeds in connection with the ac-
companying drawings, of which:

FIG. 1 is a flow drawing illustrating the successive
steps in the process of the invention;

FIG. 2 is a side elevational view illustrating the step
of chemical spraying of the process of the invention;

FIG. 2A is an end elevational view of the step shown
in FIG. 2;

FIG. 3 is a side elevational view illustrating the step
of drying of the process of the invention;

FIG. 3A is an end elevational view of the step shown
in FIG. 3,

FIG. 4 is an end elevational view illustrating the step
of oven sanitizing of the process of the invention;

FIG. 5 is a side elevational view illustrating the step
of vacuum extracting water from the ear set lines of the
process of the invention; and

FIG. 6 is an end elevational view illustrating the step
of drying the ear sets of the process of the invention.
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Briefly described, the process of the invention is as
follows. The ear sets are successively manually sorted,
the ear tips thereof manually cleaned in a chemical
bath, and the sets then placed on a conveyor. By means
of the conveyor, the ear sets are first passed through a
liquid chemical spray where they are sanitized and then
are passed through warm air which removes the chemi-
cal and dries the sets. The conveyor then passes the ear
sets through an oven where they are further sanitized
and, finally, the conveyor passes the ear sets over vac-
uum lines which operates to extract any liquid inside of
the ear sets and in the ear set lines. The sets are then
manually removed from the conveyor, wrapped around
a special wrapping jig and packaged in a bag.

Referring now to FIG. 1, a flow diagram is shown il-
lustrating the steps in the process of the invention. The
ear sets are first manually sorted, i.e., separated from
each other on a sorting table and any damaged head
sets removed. Next, the ear tips of the sets are manually
placed in a chemical bath, the ear tips being rubbed
against a brush mounted in the bath. The chemical may
be any suitable liquid disinfectant such as quaternary
ammonium compound. The head sets are then
mounted on a motor driven conveyor 11, as shown in
FIGS. 2 and 2A. The conveyor may include a moving
cable 12 to which bracket 13 is fixedly attached.
Bracket 13 rotatably supports wheels 14 which ride on
runner 15. The ear sets 18 to be cleaned and sanitized
are suspended from brackets 13 on hook members 17.

The head sets are first passed by the conveyor
through a chemical spray 20 which is discharged from
nozzles 21. It is to be noted that a plurality of head sets
are passed along the conveyor simultaneously on a
mass production basis on brackets 13 which may be
spaced about twelve inches apart.

After the head sets have been thoroughly sanitized by
the spray, they are passed through warm air which
serves to remove any excess chemical and to dry the
ear sets as illustrated in FIGS. 3 and 3a. The warm air
is supplied from conduits 26 and 27, which are posi-
tioned on opposite sides of the ear sets 18. The air is
preferably supplied from a high speed blower to rapidly
remove excess chemical and dry the ear sets.

From here, the continuously moving conveyor moves
the ear sets through an oven structure 30, as shown in
FIG. 4. The oven is maintained at a temperature of
180°-185°F, so that the ear sets are heated sufficiently
to kill any germs which may still be present thereon. As
the ear sets exit from the oven, water is removed there-
from as illustrated on the left side of FIG. 4 and in
FIGS. 5 and 6. This end result is achieved by means of
vacuum lines 33 and 34, which are attached to vacuum
pump 40. Vacuum line 33 draws off any remaining
moisture from the yoke portions 18b of the ear sets.
Vacuum line 34 has a trough 41 attached at the end
thereof, over which the open end portions 18¢ of the
ear set lines pass. Thus, as the end of the ear set lines
pass over vacuum line 34, any moisture present inside
of the ear set lines is drawn out. Line 32 is a blower line
which provides an air stream to blow moisture off ear
tips 18a as they pass.

The ear sets are then removed from the conveyor belt
and manually wrapped on a jig for packaging and fi-
nally, inserted into a plastic bag which is heat sealed.

Thus, by a combination of automatic assembly line
type procedures in conjunction with certain manual op-
erations, it is possible to cleanse and sanitize a great



3,885,987

3

quantity of ear sets rapidly and efficiently, with only a
few operating personnel.

While the invention has been described and illus-
trated in detail, it is to be clearly understood that this
is intended by way of illustration and example only and
is not to be taken by way of limitation, the spirit and
scope of this invention being limited only by the terms
of the following claims.

We claim:

1. A process for cleaning and sanitizing ear sets hav-
ing ear tips, yoke portions, ear set lines, and ear set line
portions, comprising in sequence the steps of:

cleaning the ear tips of said sets in a chemical bath,

spraying the ear sets with a liquid chemical spray to
sanitize said ear sets,

passing the ear sets through warm air to remove lig-

uid chemical deposited thereon during both the
bath cleaning and the spraying and dry the outer
portions thereof,

passing the ear sets through an oven heated to a tem-

perature sufficient to effect further sanitization of
the ear sets,

passing the ear sets by vacuum and blower lines to ex-

tract liquid from inside the ear sets and the ear set
lines,

wrapping the ear sets around a jig, and

packaging the ear sets in bags.

2. The process of claim 1 wherein said ear sets are
mounted on a continuously moving conveyor after the
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step of cleaning the ear tips and passed on the conveyor
through the chemical spray, passed through warm air,
passed through the oven and passed by the vacuum and
blower lines, the sets then being manually removed
from the conveyor for wrapping and packaging.

3. The process of claim 2 wherein the ear sets are sus-
pended on said conveyor which comprises a motor
driven cable having brackets attached thereto, said ear
sets being suspended from said brackets.

4. The process of claim 1 wherein the ear tips are
cleaned by rubbing them against a brush mounted in
the chemical bath.

5. The process of claim 1 wherein the oven is main-
tained at a temperature of 180°-185°F.

6. The process of claim 2 wherein the warm air for
removing the liquid chemical and drying the ear sets is
supplied from conduit outlets positioned on opposite
sides of the ear sets.

7. The process of claim 2 wherein the step of passing
the ear sets by vacuum line inlets comprises passing the
open end portions of the ear set lines over a trough,
said trough having a vacuum line mounted therein to
draw moisture out of said ear set lines.

8. The process of claim 7 wherein the step of passing
the ear sets by vacuum line inlets additionally includes
passing the yoke portions of the ear sets past vacuum
line inlets and wherein additionally the ear tips of the

ear sets are passed by blower line outlets.
* * * * *



