
 

 

 

 

 

 

 

2012 

 

PATENT ATTORNEYS 

 

EXAMINATION 

 

PAPER E 

 

The New Zealand Law and Practice 

 relating to Interpretation and Criticism of Patent  

Specifications 

 

Regulation 158 (1) (e) 

 

Duration:  4 hours (plus 10 minutes for reading) 

 

When considering answers to the questions in this year’s examinations, no account 

is to be taken of any provisions of the Patents Bill, or any other Bill that may be 

before the New Zealand Parliament. 

 

 



 

1 

Facts 

Client Jeff is in the manufacturing business and a few years back began contract 

manufacturing for others.  Business has gone very well, including one sizeable 

contract from Customer Phil who makes high quality engine parts.  Because the 

quality and timeliness of Jeff’s service was so remarkable, Customer Phil demanded 

that Jeff expand his offerings.  One of Phil’s demands was that Jeff contract 

manufacture and package a range of Phil’s engine parts that are precision machined 

and need to be handled gently to avoid damage.  To try to meet Phil’s growing 

needs, Jeff and Phil agreed to purchase new equipment together.  Jeff and Phil 

visited an international trade show hosted in Hamilton on 10 February 2011 and saw 

Supplier Chris’ apparatus.  Chris’ apparatus was a conveyor able to carry pistons 

that need to be handled gently.  The apparatus relied on spacers placed on the 

conveyor between pistons to convey them without damage.  Jeff saw that Chris’ 

apparatus could be used with differently shaped and sized engine parts without the 

need for substantial modifications.  Jeff explained his needs, particularly in relation to 

a variety of Phil’s engine parts, and suggested several alternative spacer designs to 

Chris.  With encouragement from Phil, Jeff agreed to purchase three units of the 

conveying apparatus on the spot.  The basic structure of the conveying apparatus 

purchased by Jeff and Phil is shown in document D1, a sketch produced by Jeff and 

Phil while Chris demonstrated the apparatus.  Chris mentioned that he’d taken steps 

to protect the apparatus through his company, Chris’ Conveying Capers Limited.  

After several months, it became clear that Chris could not deliver.  Phil came to Jeff 

with a suggestion to produce their own apparatus.  Contractor Ryan is an 

entrepreneurial PhD design student frequently called on by Jeff to help out with 

project work.  Ryan was given document D1 and asked to expand on Jeff’s ideas to 

produce engineering drawings for their device and Ryan delivered document D2. 
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Engineer Greg manufactured the apparatus of document D2.  Jeff comes to you 

before starting commercial production using the apparatus of document D2 to ensure 

IP issues are handled properly.  Jeff provides you with documents D1 and D2.  You 

locate complete specification NZ 123456 (D3) filed by Chris’ Conveying Capers 

Limited, and its related provisional specification (D4).  A quick search by your trainee 

also locates prior art documents D5 to D7.  You must now advise Jeff. 

Documents 

D1 Description of Chris’ apparatus demonstrated at the trade show. 

D2 Description of Jeff’s apparatus. 

D3 Complete after provisional specification NZ 123456 owned by Chris’ 

Conveying Capers Limited, filed 25 February 2011 and accepted and published on 

28 May 2012.  

D4 Provisional specification NZ 123456 filed on 1 March 2010. 

D5 US 4,227,606 

D6 US 4,605,121 

D7 Registered Design NZ 22333 (expired) 

Questions 

(1) Will commercial production using Jeff’s apparatus as shown in D2 infringe the 

claims of NZ 123456? (30 marks) 

(2) Comment on the validity of NZ 123456 and anything Chris’ Conveying Capers 

Limited could do to strengthen its position? (50 marks) 

(3) What else would you tell Jeff? (20 marks) 
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Description of Chris’ apparatus demonstrated at the trade show. 
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Description of Jeff’s apparatus. 

 

As articles 2 travel along the main conveyor line 4, a sensor 6 detects the passing of 

each article 2 and a pusher mechanism 8 introduces a spacer 10 from second 

conveyor 14 into the gap between articles 2.  Alternative spacer shapes are shown 

at 18.  The spacer shape is dictated by the article shape and is chosen for an entire 

run and then changed as necessary.
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COMPLETE SPECIFICATION 

 

CONVEYING APPARATUS AND METHOD 

 

We, Chris’ Conveying Capers Limited, a New Zealand company, having its 

registered office at Auckland, New Zealand, hereby declare the invention, for which 

we pray that a patent may be granted to us, and the method by which it is to be 

performed, to be particularly described in and by the following statement: 
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FIELD OF THE INVENTION 

The present invention relates to a spacer for separating articles being conveyed on a 

conveyor surface. More particularly, an apparatus and method is provided for 

maintaining protective separation between articles freely disposed on the conveyor 

surface, as said articles are being conveyed in single file along a conveyor path. 5 

BACKGROUND OF THE INVENTION 

It is known in the prior art to convey articles along a conveyor, and the problem of 

maintaining any necessary separation between these articles being conveyed has 

been solved in different ways.  

However, these prior art devices are not generally directed to an economical, simple, 10 

and efficient apparatus and method for maintaining adequate separation between 

freely disposed articles on a conveyor, especially where portions of the articles 

should not touch any other object. 

SUMMARY OF THE INVENTION 

In accordance with one preferred embodiment of the present invention, apparatus is 15 

provided for conveying a series of articles along a conveyor path freely disposed on 

a conveyor surface while maintaining protective separation between adjacent ones 

of articles in the series. An endless conveying surface has an upper run extending 

along the path and has guide members associated therewith, the guide members in 

combination with the surface defining the path, which is dimensioned for accepting 20 

articles in a series in single file therein. Means is provided for receiving these articles 

onto the upper run of the conveying surface in contact therewith, and means is 

further provided for buffering adjacent articles in single file, each from the other, the 

buffering means being relatively inelastic and noncompressible. The buffering means 

is introducible to the conveyor receiving means in freely disposed contact with the 25 

conveying surface, and the buffering means abuts adjacent articles on either side of 

the buffering means in a manner nondestructive to said articles. Also provided is 

means for introducing at least one of the buffering means to said receiving means in 

alternation with each said article in the series, thereby providing a procession of 

articles alternated with at least one buffering means in single file along said conveyor 30 

path. 
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In one particularly preferred embodiment, the buffering means includes a generally 

cylindrical member formed along a cylinder axis with a diameter sufficient to 

separate immediately adjacent upstream and downstream articles. The cylindrical 

member has a generally flat first surface substantially perpendicular to the cylinder 

axis for supporting the member upright on the surface generally perpendicular to the 5 

conveying direction. 

In a further particularly preferred embodiment, the buffering means includes 

cylindrically shaped means formed along a cylindrical axis, this buffering means 

including a plurality of cylindrical contours disposed about the cylindrical axis, with 

selected ones of the contours having smaller diameters than other contours. The 10 

other contours are for contacting adjacent articles upstream and downstream of said 

buffering means, but not at said defined portions. At least one of the selected 

contours corresponds to but does not contact the defined portions. In this manner, 

particularly sensitive areas of the articles being conveyed may be restricted against 

contact not only with other articles but with the spacer itself. 15 

Also provided in accordance with one preferred embodiment of the present invention 

is a method of conveying a series of articles along a conveyor path freely disposed 

on a conveyor surface while maintaining protective article-to-article separation. The 

method comprises the steps of introducing each article one at a time in a series to 

the conveyor surface; alternating the introduction of the articles with introduction to 20 

said conveyor surface of at least one relatively noncompressible and inelastic 

protective means, such as cylindrically shaped spacer means, freely disposed 

between adjacent articles in said series for separating said adjacent articles from 

each other; and conveying this series of articles alternated with protective means on 

either side thereof along said conveyor. The articles are free to contact the protective 25 

means, but not any other article in the series. 

Also provided in accordance with one preferred embodiment of the present invention 

is a spacer for maintaining separation between articles being conveyed in a series 

on a conveyor surface along a conveyor path. The spacer preferably comprises at 

least one generally cylindrical member formed along a cylindrical axis, said member 30 

having one end surface positionable on said conveyor surface to carry said spacer 

along said path in a generally upright orientation, said end surface corresponding to 
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at least a portion of a plane perpendicular to said axis, said member further 

comprising at least one outer surface perpendicular to said end surface for abutting 

both upstream and downstream adjacent articles to maintain protective separation of 

adjacent articles in the series, said outer surface further including a first cylindrical 

surface having diameter d1, and also a second cylindrical surface having diameter 5 

d2, wherein d1>d2, said first cylindrical surface for abutting said articles and said 

second cylindrical surface being restrained by said first cylindrical surface from 

abutting said article.. 

The present invention provides apparatus for conveying a series of articles freely 

disposed in single file along a conveyor surface, while maintaining protective 10 

separation between adjacent articles in the series. 

The present invention also provides a spacer for use between adjacent articles in a 

series of articles being conveyed along a conveyor path to provide protective 

separation between articles. 

The present invention also provides a shaped spacer for use between articles being 15 

conveyed to provide protective separation between adjacent articles, while not 

permitting any contact against certain defined areas of said articles. 

Further objects and advantages of the present invention will become apparent from 

the following description of the drawings and the preferred embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 20 

FIGS. 1 and 1A show a perspective view of the apparatus of the present invention; 

FIG. 2 shows a side view of a section of the apparatus of FIGS. 1 and 1A; and 

FIGS. 3A and 3B show top and side views respectively of the spacer of the present 

invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 25 

With reference now to FIGS. 1, 1A, and 2, apparatus indicated generally at 10 is 

shown for conveying a series of articles such as pistons 12, 14, 16, and 18 along 

conveyor 20 freely disposed on conveyor surface 22 along a path and in a direction 

indicated by arrow 24. 
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Pistons 12, 14, 16, and 18, which could be any suitable or desired articles, objects, 

or workpieces, are freely disposed on conveyor surface 22, in that there are no 

cleats or other such transversely disposed members fixed to or associated with said 

conveyor or conveyor surface for maintaining protective separation between 

adjacent pistons. A plurality of buffering means of the present invention such as 5 

spacers 28, explained more fully in detail below, are alternated as indicated at 28, 

30, and 32 between pistons 12, 14, 16, and 18 to maintain protective separation 

therebetween. Spacers 28, 30, and 32 are supportable on surface 22 in a freely 

disposed manner for freely contacting pistons both upstream and downstream 

thereof to avoid piston to piston contact as described below. 10 

With specific reference now to FIG. 1, endless conveying surface 22 has an upper 

run indicated generally at 34, with the return run (lower run) not being shown. It 

should be understood that an endless conveyor surface is a looped surface similar in 

design and function to an escalator surface and such devices are well known.  

Conveying surface 22 extends along a path indicated by arrow 24 and has guide 15 

members such as rails 36, 38 and 40, 42 associated therewith, which in combination 

with surface 22 define path 24. The path 24 is dimensioned, such as for example in 

width indicated at 44, for accepting pistons such as at 12, 14, 16, and 18 in a series 

in single file. Width 44 is chosen so that the upwardly pointing coupling ends such as 

46 and 48 of pistons 12 and 14 fit therebetween. Also, each piston has a pair of 20 

diametrically opposed lips, such as lips 50 and 52, which depend in a direction 

towards coupling ends 46 and 48. Guide rails 40 and 42 are spaced apart a 

predetermined distance corresponding to approximately width 44, so as to engage 

piston lips 50 and 52 to further guide pistons 12, 14, 16, and 18 along path 24 in a 

series in single file on surface 22. Rails 36, 38 and 40, 42 are terminated in the 25 

region indicated generally at 54 to provide an opening or means for receiving pistons 

onto upper runs 34 of conveyor 20 in contact with conveyor surface 22. These 

pistons or other articles can be inserted as indicated by arrow 56 manually or by a 

suitable device or mechanism (not shown), which forms no part of the instant 

invention. 30 

Buffering means, such as the spacers indicated generally at 28 (FIGS. 1 and 2) and 

more specifically at 30, 32, (FIG. 2) 58, 60, and 62 (FIG 1), are positioned for 

protectively separating adjacent articles in the single file, such as for example 
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pistons 12 and 14, from each other and preventing article to article contact, which 

contact is undesirable for the pistons herein described because of the resultant 

damage from marring or scuffing. As will be described more fully hereinbelow, 

spacers such as 28 are formed from a relatively inelastic and noncompressible 

material such as polyethylene, which is subjected to compressive forces along the 5 

direction of path 24 due to normal line pressure. The spacers 28 are relatively 

nondeformable; otherwise, under normal line pressure, the spacers 28 might deform 

in a direction transverse to and outwardly of path 24, which could result in frictional 

engagement of guide rails 40 and 42 with undesirable braking action and increased 

line pressure. However, spacers 28 are relatively soft compared to the articles such 10 

as pistons being conveyed to avoid damage from the normal contact between 

spacers and articles. Suitable materials for spacer 28 other than polyethylene 

include, by way of example only, polyurethane. Therefore, spacers 28 can abut 

articles on either side, specifically such as pistons 12 and 14 on either side of spacer 

28, in a manner nondestructive to either piston. 15 

As shown in FIG. 1, the apparatus of the present invention also preferably includes a 

pusher mechanism such as at 70 operable under the direction of a controller such as 

for example routine programmable controller 71, which introduces at least one of 

said spacers such as spacer 62 from a suitably disposed supply 72 of spacers after 

each piston to alternate in the manner of piston-spacer-piston-spacer-piston and so 20 

on for the spacers in single file. This pusher mechanism 70 operates in a timed 

relationship relative to the introduction of each piston by means of inputs from 

routine sensor 73, such as for example a photoelectric sensor, along line 75 to 

controller 71. In this manner, a procession of articles with spacers between each 

article is provided as represented by the following series shown in FIG. 2: piston 12, 25 

spacer 28, piston 14, spacer 30, piston 16, spacer 32, piston 18, and so on. 

With reference now to FIG. 3A, it is seen that spacer 28 is described in more detail. 

Inasmuch as all spacers are substantially identical, the perspective view of spacer 28 

in FIG. 1 along with the top and side views of substantially identical spacer 28 in 

FIGS. 3A and 3B provide a full description of the preferred buffering means of the 30 

present invention. 
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By way of example only with respect to spacer 28, spacer 28 is a generally 

cylindrical member 74 with a cylindrically shaped contour 75 formed about and along 

cylinder axis 76 and having three sections, a first section of diameter d1 indicated at 

78 sufficient to separate an immediately upstream article such as piston 12 from an 

immediately downstream article such as piston 14. Cylindrical member 74 has a 5 

generally flat surface 79 perpendicular to cylindrical axis 76 for supporting cylindrical 

member 74 upright on conveying surface 22 as shown in FIG. 2 in a direction 

generally perpendicular to surface 22 as well as path or conveying direction 24.  It 

should be understood that other spacer shapes are contemplated. 

Member 74 also preferably has portions of lesser diameter d2 indicated at 84 on 10 

either end indicated at 80 and 82 with diameters less than d1 with corresponding 

cylindrically shaped contours 86 and 88 formed about and along axis 76. 

The utility of reduced diameter portions 86 and 88 resides in avoiding any contact 

with ring portions 90, 92, 94, and 96 of piston head portions 98, 100, 102, and 104. 

The piston heads have flat end surfaces 106, 108, 110, and 112, which ride on the 15 

conveyor surface 22. The outer surface portions of pistons corresponding to ring 

portions 90, 92, 94, and 96 are preferably restricted from contact even with the 

spacers, the spacers being shaped as shown in FIGS. 3A and 3B to avoid such 

contact. Pistons also have stem portions 99, 101, 103, and 105 for pistons 12, 14, 

16, and 18 respectively. 20 

By forming reduced diameter portions 80 and 82 on opposing ends of spacer 28 with 

cylindrical member 74 being symmetrical about any place in which cylindrical axis 76 

lies, spacer 28 can be placed on conveyor surface 22 with either flat end 79 or 81 in 

contact therewith. 

Using the apparatus shown in FIGS. 1, 1A, 2, 3A, and 3B, a method is provided of 25 

conveying a series of articles such as pistons 12, 14, 16, and 18 along a path 

indicated by arrow 24, the articles being freely disposed on surface 24, while 

maintaining protective article-to-article separation. The articles such as pistons 12, 

14, 16, and 18 are introduced one at a time in a series to conveyor surface 22 in the 

receiving area 54 of conveyor 20. The introduction of each piston is alternated with 30 

the introduction of at least one relatively noncompressible and inelastic protective 

means such as spacers 28, 30, and 32, which are freely disposed between adjacent 
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pistons 12, 14, 16, and 18 as shown in FIG. 2 for separating these pistons from each 

other. This introduction is accomplished by pushing the spacers one at a time from a 

supply 72 thereof onto the conveyor surface 22 in timed relationship to the 

introduction of each piston. The series of pistons with said spacers alternated 

therebetween, wherein there is at least one spacer on either side of each piston 5 

(except for first and last pistons in the series, where either the leading and/or trailing 

spacers may be optional), is conveyed along conveyor path 24, the pistons being 

free to abuttingly contact adjacent spacers but not any other article in the series. 

It should be understood that various changes and modifications to the preferred 

embodiments described above will be apparent to those skilled in the art. Such 10 

changes and modifications can be made without departing from the spirit and scope 

of the present invention, and it is therefore intended that such changes and 

modifications be covered by the following claims. 
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WHAT WE CLAIM IS 

1. Apparatus for conveying a series of articles along a conveyor path freely 

disposed on a conveyor surface while maintaining protective separation between 

adjacent ones of said articles in said series, said apparatus comprising: 

(a) a conveying surface extending along said path and having guide members 5 

associated therewith, said guide members in combination with said surface defining 

said path dimensioned for accepting said articles in a series in single file therein; 

(b) means for receiving said articles onto said conveying surface in contact 

therewith; 

(c) means for buffering adjacent articles in said single file each from the other, said 10 

buffering means being relatively inelastic and noncompressible and introducible to 

said receiving means, said buffering means being adapted for abutting adjacent 

articles on either side of said buffering means in a manner nondestructive to said 

articles; and 

(d) means for introducing at least one of said buffering means to said receiving 15 

means in alternation with each said article, in said series; thereby providing a 

procession of articles alternated with at least one buffering means in single file along 

said conveyor path. 

2. The apparatus of claim 1, wherein said buffering means comprises at least 

one means supportable on said conveying surface for freely contacting articles both 20 

upstream and downstream of said buffering means to restrain adjacent articles in 

said series from contacting each other. 

3. The apparatus of claim 1 or 2, wherein said buffering means includes a 

generally cylindrical member formed along a cylinder axis and having a diameter 

sufficient to separate immediately adjacent upstream and downstream articles and 25 

having a generally flat first surface substantially perpendicular to said cylinder axis 

for supporting said member upright on said surface generally perpendicular to the 

conveying direction. 
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4. The apparatus of claim 2, wherein said contacting means includes a second 

surface comprising a cylindrically shaped surface formed about said axis of said 

cylindrical member. 

5. The apparatus of claim 2, wherein each said article has an outer surface with 

a defined portion thereof to be restricted against contact with either another article or 5 

said buffering means, and said buffering means is shaped to abut said outer surface 

at at least one point, but not at any point on said defined portion. 

6. The apparatus of claim 5, wherein said buffering means includes cylindrically 

shaped means formed along a cylindrical axis, said means including a plurality of 

cylindrical contours disposed about said cylindrical axis, selected ones of said 10 

contours having smaller diameters than other ones of said contours, said other ones 

of said contours for contacting adjacent articles upstream and downstream of said 

buffering means but not at said defined portions, at least one of said selected ones 

of said contours matching but not contacting said defined portions. 

7. The apparatus of claim 1, wherein said buffering means includes cylindrically 15 

shaped means formed along a cylindrical axis and wherein said cylindrical means is 

symmetrical about any plane in which said cylindrical axis lies. 

8. The apparatus of claim 1, wherein said introducing means includes at least 

one means for pushing said buffering means from a supply thereof onto said 

conveyor surface one at a time in timed relationship to the introduction of each said 20 

article. 

9. A method for conveying a series of articles along a conveyor surfacewhile 

maintaining protective article-to-article separation, said method comprising the steps 

of: 

(a) moving an article from an article storage zone onto said conveyor surface; 25 

(b) moving a noncompressible and inelastic protective means from a supply storage 

zone directly adjacent the article; 
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(c) alternatingly repeating steps (a) and (b) to provide a continuous series of articles 

with noncompressible and inelastic protective means alternatingly dispersed 

between each article, for protecting and separating said articles; and 

(d) conveying said series of articles alternated with said protective means on either 

side thereof along said conveyor surface, said articles being free to contact said 5 

protective means but not any other article in said series. 

10. The method of claim 9, wherein said alternating step includes the step of 

interjecting said protective separating means after each one of said articles in said 

series of said articles. 

11. The method of claim 10, wherein said interjecting step includes the step of 10 

inserting said protective means one at a time from said supply storage zone thereof 

onto said conveyor surface at an entry area of said conveyor surface in said 

alternating fashion with said articles. 

12. A spacer for maintaining separation between articles being conveyed in a 

series on a conveyor surface along a conveyor path, said spacer comprising at least 15 

one generally cylindrical member formed along a cylindrical axis, said member 

having one end surface positionable on said conveyor surface to carry said spacer 

along said path in a generally upright orientation, said end surface corresponding to 

at least a portion of a plane perpendicular to said axis, said member further 

comprising at least one outer surface perpendicular to said end surface for abutting 20 

both upstream and downstream adjacent articles to maintain protective separation of 

adjacent articles in the series, said outer surface further including a first cylindrical 

surface having diameter d1, and also a second cylindrical surface having diameter 

d2, wherein d1>d2, said first cylindrical surface for abutting said articles and said 

second cylindrical surface being restrained by said first cylindrical surface from 25 

abutting said article. 

13. The method of claim 9 wherein the protective means comprises a spacer of 

claim 12. 

14. The apparatus of claim 1 wherein the means for buffering adjacent articles 

comprises a spacer of claim 12. 30 
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PROVISIONAL SPECIFICATION 

 

CONVEYING APPARATUS AND METHOD 

 

We, Chris’ Conveying Capers Limited, a New Zealand company, having its 

registered office at Auckland, New Zealand, hereby declare the invention, for which 

we pray that a patent may be granted to us, and the method by which it is to be 

performed, to be particularly described in and by the following statement: 
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FIELD OF THE INVENTION 

The present invention relates to a spacer for separating pistons being conveyed on a 

conveyor surface. More particularly, an apparatus and method is provided for 

maintaining protective separation between pistons freely disposed on the conveyor 

surface, as said pistons are being conveyed in single file along a conveyor path. 5 

BACKGROUND OF THE INVENTION 

It is known in the prior art to convey articles along a conveyor, and the problem of 

maintaining any necessary separation between these articles being conveyed has 

been solved in different ways. 

However, these prior art devices are not generally directed to an economical, simple, 10 

and efficient apparatus and method for maintaining adequate separation between 

freely disposed articles on a conveyor, especially where portions of the articles 

should not touch any other object. 

SUMMARY OF THE INVENTION 

In accordance with one preferred embodiment of the present invention, apparatus is 15 

provided for conveying a series of pistons along a conveyor path freely disposed on 

a conveyor surface while maintaining protective separation between adjacent ones 

of pistons in the series. An endless conveying surface has an upper run extending 

along the path and has guide members associated therewith, the guide members in 

combination with the surface defining the path, which is dimensioned for accepting 20 

pistons in a series in single file therein. Means is provided for receiving these pistons 

onto the upper run of the conveying surface in contact therewith, and means is 

further provided for buffering adjacent pistons in single file, each from the other, the 

buffering means being relatively inelastic and noncompressible. The buffering means 

is introducible to the conveyor receiving means in freely disposed contact with the 25 

conveying surface, and the buffering means abuts adjacent pistons on either side of 

the buffering means in a manner nondestructive to said pistons. Also provided is 

means for introducing at least one of the buffering means to said receiving means in 

alternation with each said piston in the series, thereby providing a procession of 

pistons alternated with at least one buffering means in single file along said conveyor 30 

path. 
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In one particularly preferred embodiment, the buffering means includes a generally 

cylindrical member formed along a cylinder axis with a diameter sufficient to 

separate immediately adjacent upstream and downstream pistons. The cylindrical 

member has a generally flat first surface substantially perpendicular to the cylinder 

axis for supporting the member upright on the surface generally perpendicular to the 5 

conveying direction. 

In a further particularly preferred embodiment, the buffering means includes 

cylindrically shaped means formed along a cylindrical axis, this buffering means 

including a plurality of cylindrical contours disposed about the cylindrical axis, with 

selected ones of the contours having smaller diameters than other contours. The 10 

other contours are for contacting adjacent pistons upstream and downstream of said 

buffering means, but not at said defined portions. At least one of the selected 

contours corresponds to but does not contact the defined portions. In this manner, 

particularly sensitive areas of the pistons being conveyed may be restricted against 

contact not only with other pistons but with the spacer itself. 15 

Also provided in accordance with one preferred embodiment of the present invention 

is a method of conveying a series of pistons along a conveyor path freely disposed 

on a conveyor surface while maintaining protective piston-to-piston separation. The 

method comprises the steps of introducing each piston one at a time in a series to 

the conveyor surface; alternating the introduction of the pistons with introduction to 20 

said conveyor surface of at least one relatively noncompressible and inelastic 

protective means, such as cylindrically shaped spacer means, freely disposed 

between adjacent pistons in said series for separating said adjacent pistons from 

each other; and conveying this series of pistons alternated with protective means on 

either side thereof along said conveyor. The pistons are free to contact the protective 25 

means, but not any other piston in the series. 

Also provided in accordance with one preferred embodiment of the present invention 

is a spacer for maintaining separation between pistons being conveyed in a series 

on a conveyor surface along a conveyor path. The spacer preferably comprises at 

least one generally cylindrical member formed along a cylindrical axis, said member 30 

having one end surface positionable on said conveyor surface to carry said spacer 

along said path in a generally upright orientation, said end surface corresponding to 
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at least a portion of a plane perpendicular to said axis, said member further 

comprising at least one outer surface perpendicular to said end surface for abutting 

both upstream and downstream adjacent articles to maintain protective separation of 

adjacent pistons in the series, said outer surface further including a first cylindrical 

surface having diameter d1, and also a second cylindrical surface having diameter 5 

d2, wherein d1>d2, said first cylindrical surface for abutting said pistons and said 

second cylindrical surface being restrained by said first cylindrical surface from 

abutting said article. 

The present invention provides apparatus for conveying a series of pistons freely 

disposed in single file along a conveyor surface, while maintaining protective 10 

separation between adjacent pistons in the series. 

The present invention also provides a spacer for use between adjacent pistons in a 

series of pistons being conveyed along a conveyor path to provide protective 

separation between pistons. 

The present invention also provides a shaped spacer for use between pistons being 15 

conveyed to provide protective separation between adjacent pistons, while not 

permitting any contact against certain defined areas of said pistons. 

Further objects and advantages of the present invention will become apparent from 

the following description of the drawings and the preferred embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 20 

FIGS. 1 and 1A show a perspective view of the apparatus of the present invention; 

FIG. 2 shows a side view of a section of the apparatus of FIGS. 1 and 1A; and 

FIGS. 3A and 3B show top and side views respectively of the spacer of the present 

invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 25 

With reference now to FIGS. 1, 1A, and 2, apparatus indicated generally at 10 is 

shown for conveying a series of pistons 12, 14, 16, and 18 along conveyor 20 freely 

disposed on conveyor surface 22 along a path and in a direction indicated by arrow 

24. 
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Pistons 12, 14, 16, and 18 are freely disposed on conveyor surface 22, in that there 

are no cleats or other such transversely disposed members fixed to or associated 

with said conveyor or conveyor surface for maintaining protective separation 

between adjacent pistons. A plurality of buffering means of the present invention 

such as spacers 28, explained more fully in detail below, are alternated as indicated 5 

at 28, 30, and 32 between pistons 12, 14, 16, and 18 to maintain protective 

separation therebetween. Spacers 28, 30, and 32 are supportable on surface 22 in a 

freely disposed manner for freely contacting pistons both upstream and downstream 

thereof to avoid piston to piston contact as described below. 

With specific reference now to FIG. 1, endless conveying surface 22 has an upper 10 

run indicated generally at 34, with the return run (lower run) not being shown.  It 

should be understood that an endless conveyor surface is a looped surface similar in 

design and function to an escalator surface and such devices are well known.   

Conveying surface 22 extends along a path indicated by arrow 24 and has guide 

members such as rails 36, 38 and 40, 42 associated therewith, which in combination 15 

with surface 22 define path 24. The path 24 is dimensioned, such as for example in 

width indicated at 44, for accepting pistons such as at 12, 14, 16, and 18 in a series 

in single file. Width 44 is chosen so that the upwardly pointing coupling ends such as 

46 and 48 of pistons 12 and 14 fit therebetween. Also, each piston has a pair of 

diametrically opposed lips, such as lips 50 and 52, which depend in a direction 20 

towards coupling ends 46 and 48. Guide rails 40 and 42 are spaced apart a 

predetermined distance corresponding to approximately width 44, so as to engage 

piston lips 50 and 52 to further guide pistons 12, 14, 16, and 18 along path 24 in a 

series in single file on surface 22. Rails 36, 38 and 40, 42 are terminated in the 

region indicated generally at 54 to provide an opening or means for receiving pistons 25 

onto upper runs 34 of conveyor 20 in contact with conveyor surface 22. These 

pistons can be inserted as indicated by arrow 56 manually or by a suitable device or 

mechanism (not shown), which forms no part of the instant invention. 

Buffering means (spacers) indicated at 28 (FIGS. 1 and 2), 30, 32 (FIG. 2), 58, 60, 

and 62 (FIG. 1), are positioned for protectively separating adjacent pistons in the 30 

single file, such as for example pistons 12 and 14 (FIG. 1), from each other and 

preventing piston to piston contact, which contact is undesirable for the pistons 
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herein described because of the resultant damage from marring or scuffing. As will 

be described more fully hereinbelow, spacers 28 are formed from a relatively 

inelastic and noncompressible material such as polyethylene, which is subjected to 

compressive forces along the direction of path 24 due to normal line pressure. The 

spacers 28 are relatively nondeformable; otherwise, under normal line pressure, the 5 

spacers 28 might deform in a direction transverse to and outwardly of path 24, which 

could result in frictional engagement of guide rails 40 and 42 with undesirable 

braking action and increased line pressure. However, spacers 28 are relatively soft 

compared to the pistons being conveyed to avoid damage from the normal contact 

between spacers and pistons. Suitable materials for spacer 28 other than 10 

polyethylene include, by way of example only, polyurethane. Therefore, spacers 28 

can abut pistons on either side, specifically such as pistons 12 and 14 on either side 

of spacer 28, in a manner nondestructive to either piston. 

As shown in FIG. 1, the apparatus of the present invention also preferably includes a 

pusher mechanism such as at 70 operable under the direction of a controller such as 15 

for example routine programmable controller 71, which introduces at least one of 

said spacers such as spacer 62 from a suitably disposed supply 72 of spacers after 

each piston to alternate in the manner of piston-spacer-piston-spacer-piston and so 

on for the spacers in single file. This pusher mechanism 70 operates in a timed 

relationship relative to the introduction of each piston by means of inputs from 20 

routine sensor 73, such as for example a photoelectric sensor, along line 75 to 

controller 71. In this manner, a procession of pistons with spacers between each 

piston is provided as represented by the following series shown in FIG. 2: piston 12, 

spacer 28, piston 14, spacer 30, piston 16, spacer 32, piston 18, and so on. 

With reference now to FIG. 3A, it is seen that spacer 28 is described in more detail. 25 

Inasmuch as all spacers are substantially identical, the perspective view of spacer 28 

in FIG. 1 along with the top and side views of substantially identical spacer 28 in 

FIGS. 3A and 3B provide a full description of the preferred buffering means of the 

present invention. 

Spacer 28 is a generally cylindrical member 74 with a cylindrically shaped contour 75 30 

formed about and along cylinder axis 76 and having three sections, a first section of 

diameter d1 indicated at 78 sufficient to separate an immediately upstream piston12 
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from an immediately downstream piston 14. Cylindrical member 74 has a generally 

flat surface 79 perpendicular to cylindrical axis 76 for supporting cylindrical member 

74 upright on conveying surface 22 as shown in FIG. 2 in a direction generally 

perpendicular to surface 22 as well as path or conveying direction 24. 

Member 74 also preferably has portions of lesser diameter d2 indicated at 84 on 5 

either end indicated at 80 and 82 with diameters less than d1 with corresponding 

cylindrically shaped contours 86 and 88 formed about and along axis 76. 

The utility of reduced diameter portions 86 and 88 resides in avoiding any contact 

with ring portions 90, 92, 94, and 96 of piston head portions 98, 100, 102, and 104. 

The piston heads have flat end surfaces 106, 108, 110, and 112, which ride on the 10 

conveyor surface 22. The outer surface portions of pistons corresponding to ring 

portions 90, 92, 94, and 96 are preferably restricted from contact even with the 

spacers, the spacers being shaped as shown in FIGS. 3A and 3B to avoid such 

contact. Pistons also have stem portions 99, 101, 103, and 105 for pistons 12, 14, 

16, and 18 respectively. 15 

By forming reduced diameter portions 80 and 82 on opposing ends of spacer 28 with 

cylindrical member 74 being symmetrical about any place in which cylindrical axis 76 

lies, spacer 28 can be placed on conveyor surface 22 with either flat end 79 or 81 in 

contact therewith. 

Using the apparatus shown in FIGS. 1, 1A, 2, 3A, and 3B, a method is provided of 20 

conveying a series of pistons 12, 14, 16, and 18 along a path indicated by arrow 24, 

the pistons being freely disposed on surface 24, while maintaining protective piston-

to-piston separation. The pistons 12, 14, 16, and 18 are introduced one at a time in a 

series to conveyor surface 22 in the receiving area 54 of conveyor 20. The 

introduction of each piston is alternated with the introduction of at least one relatively 25 

noncompressible and inelastic protective means such as spacers 28, 30, and 32, 

which are freely disposed between adjacent pistons 12, 14, 16, and 18 as shown in 

FIG. 2 for separating these pistons from each other. This introduction is 

accomplished by pushing the spacers one at a time from a supply 72 thereof onto 

the conveyor surface 22 in timed relationship to the introduction of each piston. The 30 

series of pistons with said spacers alternated therebetween, wherein there is at least 

one spacer on either side of each piston (except for first and last pistons in the 
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series, where either the leading and/or trailing spacers may be optional), is conveyed 

along conveyor path 24, the pistons being free to abuttingly contact adjacent spacers 

but not any other piston in the series. 
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D7 – New Zealand registered design NZ 22333 (expire d) 

 

IP Number  22333 

Title A door stop 

Filed Date  17 April 1995 

Status  Expired 

Registered on  17 April 1995 

Final Expiry Date  17 April 2010 

The novelty resides in the features of shape and configuration as shown in the 
accompanying representations. 

 

Perspective view 
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