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Patents Act 1990
PATENT REQUEST: CONVENTION PATENT

We, GRACO INC,, being the person identified below as the Applicant, request the grant
of a patent to the person identified below as the Nominated Person, for an invention
described in the accompanying standard complete specification,

Full application details folloa:-

Applicant: GRACO INC.

Address: PO Box 1441, Minneapolis, Minnesota 55440

United States of America
Nominated Person: GRACO INC.

Address: PO Box 1441, Minneapolis, Minnesota 55440

United States of America

Invention Title: DEVICE FOR INHIBITING ICE FORMATION
Name(s) of actual Inventor(s): Frederick A. Powers
Address for service in Australia: CALLINAN LAWRIE, 278 High Street, Kew

3101, Victoria, Australia
Attorney Code: CL

Convention Details

Application Number Country Country Code Date of Application
07/923,234 USA Us 31 July 1992

Drawing number recommended to accompany the abstract - Fig. 1.
DATED this 30th dayof July 1993.

GRACO INC.
By their Patent Attorneys:

CALLINAN LAWRIE 5)0




CALLINAN LAWRIE
Private Bag 7, Kew

Victoria 3101, Australia AUSTRALIA
Facsimile:
61 (3) 853.0062 PATENT

61 (3) 853.0728
NOTICE OF ENTITLEMENT

We, GRACO INC,, of PO Box 1441, Minneapolis, Minnesota 55440, United States of
America, being the applicant and the person nominated for grant of patent in respect of

the Application for an invention entitled “DEVICE FOR INHIBITING ICE FORMATION"
state the following:-

STANDARD CONVENTION FILING

The person nominated for the grant of the patent has entitlement from the actual
inventor who is the applicant of the basic application listed on the patent request form

by virtue of an assignment of the invention and of the priority right from the actual
inventor,

The basic application listed on the request form is the first application made in a
Convention country in respect of the invention.

Colin D. Macauley
Registered Patent Attomevv"'

To: The Commissioner of Patents
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(12) PATENT ABRIDGMENT  (11) pocument No. AU-B-44320/93
(19) AUSTRALIAN PATENT OFFICE  (10) Acceptance No. 659065

(Modified Examination)
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(51)°
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(30)
(31)
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(71)
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Title
DEVICE FOR INHIBITING ICE FORMATION

International Patent Classification(s)
FO1B 031/02 F25D 021/04 F26D 021/06 F28F 017/00

Application No. : 44320/93 (22) Application Date : 30.07.93
Priority Data

Number (32) Date (33) Country
923234 31.07.92 US UNITED STATES OF AMERICA

Publication Date : 03.02.94
Publication Date of Accepted Application : 04.05.95

Applicant(s)
GRACO INC.

Inventor(s)
FREDERICK A. POWERS

Attorney or Agent
CALLINAN LAWRIE , Private Bag 7, KEW VIC 3101

Prior Art Documents
US 4921408

Claim
In an air-generated motor having an exhaust passage which is

susceptible to icing, said exhaust passage having cross-sectional

dimensions, the improvement comprising a generally tubular liner

being

located in said passage, said liner comprising:

an outer surface having dimensions less than said passage

cross-sectional dimensions;

a generally smooth inner surface; and

a plurality of spacer, elements extending outwardly from said
outer surface to space said outer surface from said
passage and to locate said liner reladve to said passage,
said liner being formed of a flexible material such that
when compressed air is exhausted through said passage
and said liner, portions of said liner intermediate said

spacer elements will flex sufficiently to prevent ice

buildup.
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+* Inyention Title:

JAddress for Service:

TO BE COMPLETED BY APPLICANT

GRACO INC,
Frederick A. Powers

CALLINAN LAWRIE, 278 High Street, Kew, 3101, Victoria, Australia

“DEVICE FOR INHIBITING ICE FORMATION"

*«The following statement is a full description of this invention, including the best method of
performing it known to me:-
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Reciprocating air motors of the type used to drive reciprocating
piston pumps and the like have been well known for many years.
One problem with such products has been that when operating
continuously in humid air, the condensation which forms in the
exhaust of the air motor and the air valve tends to form ice which
can eventually lead to slowing or indeed complete stopping of the
pump. The pump is then out of action until the ice is thawed,

hopefully through a high enough ambient temperature.

Various efforts have been made to reduce such icing and
toward that end, my prior US Patent No. 4,921,408 and my currently
pending US Patent application no. 07/904,447, filed June 25, 1992,
show ways of greatly reducing this problem. The techniques shown
in the aforementioned patent and application (the contents which are
hereby incorporated by reference) are not always entirely effective,
particularly when the passage through which the exhaust travels is

located such that it is difficult to apply heat to it by the known
methods.

- la -
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It is therefore, an object of this invention to provide a method
of preventing ice build up in exhaust passages in a manner which is

easily and inexpensively accomplished and which works effectively.

Towards this end, a passageway is provided with a tubular
liner, which has a generally smooth inner surface and an outer
surface which is .paced away from the interior of the passage by a
number of spacing elements. The spacing elements extend outwardly
to locate the liner within the passage, an?i either end of the liner is
sealed to the passage by 2 ridge. The liner is made from a flexible
material, so that when the high pressure exhaust air passes through
it, the liner flex=s, thereby causing any ice which may form to flake

off and be carried on through the passage and out the ultimate

exhaust.

These and other objects and advantages of the invention will

appear more fully from the following description made in

conjunction with the accompanying drawings wherein like reference

characters refer to the same or similar parts throughout the several

views.




A BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a partially cut away view of an air motor utilizing

the instant invention.
Figure 2 is a side plan view of the liner of the instant invention.
Figure 3 is a sectional view taken along line 3-3 of Figure 2.

Figure 4 is a cross-sectional view taken along line 4-4 of Figure

28]

DESCRIPTION OF THE PREFERRED EMBODIMENT

The instant invention, generally designated 10, is designed for

use in a reciprocating air motor 12 of the type which is generally

well known (such as that sold by the assignee of the instant

invention under the trademark KING), and which has an air valve 14

as set forth in the aforementioned US Patent Application,

The exhaust 16 from air valve 14 exits into a passage 18, which

leads to muffler assembly 20,

as more fully set out in

the
aforementioned US. Patent. Located in passage 18 is liner 22 which
has first and second ends 24 and 26 respectively, as well as inner
and outer surfaces 28 and 30 respectively. Extending outwardly from
outer surface 30 are a plurality of spacer elements 32, which as can

be seen in Figure 1, contact the inner surface of passage 18.
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In the preferred embodiment, liner 22 is formed from a
polyurethane molding material having a tensile strength of about
3800 psi, a tensile modulus (@ 100% elongation) of 650 psi and an
elongation (break) of 500% (all under ASTM test D412). The shote
hardness should be about A80 *5 under ASTM test D2240. Ideally,
the differences between the inner and outer diameters or the
diameters of the inner or outer surfaces 28 and 30 is approximately

three millimeters which yields a wall thickness or approximately 1.5

millimeters.

Thus, when subjected exhaust pressu;cs on the order of 50 psi,
appropriate flexing will take place and ice will crack and otherwise
shed from the smooth inner surface 28 of liner 22. Liner 22 is
located at its second end 25 in passage 18 via a shoulder 34, while
first end 24, a shoulder 36 seals the against the end of passage 18.
Similarly, a ridge 38 at second end 26 helps seal at that end.

It is contemplated that various changes and modifications may
be made to the air motor ice inhibiting device without departing

from the spirit and scope of the invention as defined by the following
claims.




The claims defining the invention are as follows:
1. In an air-generated motor having an exhaust passage which is
susceptible to icing, said exhaust passage having cross-sectional
dimensions, the improvement comprising a generally tubular liner

5 being located in said passage, said liner comprising:

an outer surface having dimensions less than said passage

cross-sectional dimensions;
a generally smooth inner surface; and

a plurality of spacer elements extending outwardly from said

10 outer surface to space said outer surface from said
passage and to locate said liner relative to said passage,

.,,:, said liner being formed of a flexible material such that
when compressed air is exhausted through said passage
and said liner, portions of said liner intermediate said
15 spacer elements will flex sufficiently to prevent ice
buildup.
.- 2.  The air-operated motor of claim 1 wherein said liner is
. comprised of an elastomeric material.
s 3. The air-operated motor of claim 1 wherein said spacer
3::2.0 elements comprise rounded knobs.

4. The air-operated motor of claim 1 wherein said liner is molded

in a single piece from elastomeric material.




S. The air-operated motor of claim 1 where said liner comprises

first and second ends and a ridge protruding from at least one of said

ends to firmly locate and seal said liner in said passage.

DATED this 30th day of July 1993.

GRACO INC.

By their Patent Attorneys:

CALLINAN LAWRIE

s «W
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ABSTRACT

An air operating reciprocating motor which is used to drive
reciprocating piston pumps or other such devices has located in the
exhaust passage thereof a liner made of a flexible elastomeric
material. The inside surface of the linsr which routes the exhaust
area is generally smooth and the outside surface of the liner is
spaced from the surface of the passage in which it is located by a
number of spacer elements such as rounded knobs. The material
between the spacing elements is then -allowed to flex when the
exhausted relatively high pressure air passes through, thus
continually flexing the liner with every cycle of the motor and

preventing the buildup of ice in the exhaust passage.
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