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SPRUSON & FERGUSON

COMMONWEALTH OF AUSTRALIA 
PATENTS ACT 1952

DECLARATION IN SUPPORT OF A CONVENTION APPLICATION FOR A PATENT

In support of the Convention Application made for a patent for an invention 

entitled:

Improvements in Valves and in their Automatic Assembly

I, Jeanette E. Kruse, Vice-President of Bridge Products Inc. of 2215 Sanders 

Road Northbrook Illinois United States of America do solemnly and sincerely 

declare as follows:-

1. I am authorised by Bridge Products, Inc., the applicant for the patent 

to make this declaration on its behalf.

I
i

2. The basic application as defined by Section 141 of the Act was made in 

Italy on 4 March 1986 by Bridgeport Brass S.p.A..

3. Ezio Pagani, of Via degli Albani 17, 1-24100 Bergamo, Italy, is the 

actual Inventor of the Invention and the facts upon which the applicant 

is entitled to make the application are as follows:

the said applicant is the assignee of Bridgeport Brass S.p.A., including 

the priority rights accruing form the basic application filed 4 March 

1986 and Bridgeport Brass S.p.A. was entitled to make the basic 

application by Contract of Employment between the inventor as employee 

and Bridgeport Brass S.p.A. as employer. Bridgeport Brass S.p.A. before 

assigning to Bridge Products, Inc. was thus a person who would have been 

entitled to have the patent assigned to it if a patent were granted upon 

an application made by the inventor..

4. The basic application referred to in paragraph 2 of this Declaration was 

the first application made in a Convention country in respect of the 

inventlon(s) the subject of the application.

DECLARED at this 15th day of May 1989
Northbrook,
Illinois
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(57) Claim
1. A valve of the type comprising a valve body which defines a 

through passageway, a constriction at an Intermediate position of the 
passageway, an Inside part on one side of the constriction and an outside 
part on the outer side of the constriction, and a valve pin slldeably 
disposed ,n the passageway and carrying a sealing member positioned to bear 
against a sealing surface provided In the Inside part which Is subjected to 
Internal pressure to seal the passageway, wherein at least one of the valve 
body and the valve pin Is formed of a resilient material, and wherein the 
valve pin defines a flange having an external diameter slightly larger 
than a minimum diameter of the passageway at the constriction sized such 
that temporary deformation of at least one of the valve body arid the valve 
pin allows the flange to pass through the constriction without destruction 
of the pin or the valve body, comprising means for defining a step 1n the 
valve body around the passageway adjacent to the constriction wherein said 
means for defining said step Is positioned on the same side of the 
constriction as the sealing surface; and meaps for defining a shelf on the 
flange shaped and positioned to engage the4^· to prevent the pin from 
being expelled out of the constriction towards the outside part.
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(54) Title: IMPROVEMENTS IN VALVES AND IN THEIR AUTOMATIC ASSEMBLY

(57) Abstract

4-"

Ί
The proposed valve comprises valve body (10) which de­

fines a through passageway (16) and a constriction (11) at an in­
termediate portion of the passageway (16), and a valve pin (20) 
slldeably disposed in the passageway and carrying a sealing 
member (40) positioned to bear against a sealing surface (15) 
defined by the constriction (11) to seal the passageway (16), 
wherein the valve pin (20) defines a flange (23) adjacent the 
sealing member (40), said flange (23) having an external diame­
ter (A) slightly larger than the minimum diameter (B) of the pas­
sageway (16) at the constriction (11) such that the flange (23) is 
sized to pass through the constriction (11) without destruction 
of tile pin (20) or the valve body (10). The improvement fore­
sees.' means for defining a step (14) in the valve body (10) 
around the passageway (16) at the constriction adjacent to the 
sealing surface (15); and means for defining a shelf (23a) on the 
flange (23) shaped and positioned to engage the step (14) to pre­
vent the pin (20) from being expelled out of the passageway 
(16).
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"IMPROVEMENTS IN VALVES AND IN THEIR AUTOMATIC ASSEMBLY"

This Invention relates to valves of the type comprising a valve body 
which defines a through passageway and a constriction at an Intermediate 
portion of the passageway, and a valve pin siIdeably disposed 1n the 

5 passageway and carrying a sealing member positioned to bear against a 
sealing surface defined by the constriction to seal the passageway, 
wherein the valve pin defines a flange adjacent the sealing member, said 
flange having an external diameter larger than the minimum diameter of the 
passageway at the constriction such that the flange Is sized to pass 

10 through the constriction without destruction of the pin or valve body
assembly. FR-A-2.340.493 describes a valve of the type comprising a valve 
body which defines an outside part, an inside part, a through passageway 
and a construction at an intermediate portion of the passageway, and a 
valve pin siIdeably disposed in the passageway and carrying a sealing 

15 member positioned to bear against a sealing surface defined by the
constriction to seal the passageway, wherein at least one of the valve body 
and the valve pin is formed of a resilient material, and wherein the valve 
pin defines a flange (23) having an external diameter slightly larger than 

’ the minimum diameter of the passageway at the constriction such that the 
20 flange 1s sized such that temporary deformation of at least one of the 

valve body and the valve pin allows the flange to pass through the 
constriction without destruction of the pin or the valve body.

A high resistance to Internal pressure, higher than that of the so 
far used valves, 1s necessary to meet the manufacturer's request of always 

25 higher working pressures.
Accordingly, there 1s disclosed herein a valve of the type comprising 

a valve body which defines a through passageway, a constriction at an 
Intermediate position of the passageway, an Inside part on one side of the 
constriction and an outside part on the outer side of the constriction,

30 and a valve pin siIdeably disposed in the passageway and carrying a sealing 
member positioned to bear against a sealing surface provided in the inside 
part which Is subjected to internal pressure to seal the passageway, 
wherein at least one of the valve body and the valve pin 1s formed of a 
resilient material, and wherein the valve pin defines a flange having an 

35 external diameter slightly larger than a minimum diameter of the
passageway at the constriction sized such that temporary deformation of at 
least one of the valve body and the valve pin allows the flange to pass
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constriction without destruction of the pin or the valve body, comprising 
means for defining a step in the valve body around the passageway adjacent 
to the constriction wherein said means for defining said step is positioned 
on the same side of the constriction as the sealing surface; and meaijs, for 
defining a shelf on the flange shaped and positioned to engage the stttf£ to 

prevent the pin from being expelled out of the constriction towards the 
outside part.

The valve body may also define a flared conic surface around the 
passageway on the side of the constriction opposite the step. Said flared 
conic surface may be inclined at an angle in the range of 27°-33° with 
respect to the axis; in particular the angle may be 30°.

The flared conic surface may also define an external diameter which 
is at least 57. greater than the external diameter of the flange.

The separation between the shelf and the step may be within the 
range of 0.2mm-lmm when the pressure differential across the sealing 
surface is zero.

Preferably at least one of the pin and the valve body is formed of a 
plastic material, such as acetyl co-polymer preferably having at least one 
of the following characteristics: to be black, shock resistant, not 
subject to oxidation, waterproof, not subject to photodegradation, and UV 
resistant.

The external diameter of the flange may be about 57.-97. greater than 
the minimum diameter of the passageway at the constriction .

The pin may also have a pointed internal end.
The sealing member may have at rest a shape of a cylindrical tube; in 

this case its internal diameter may be about 257. of its length. Moreover 
the pin may have a seat to receive the sealing member which has a 
frusto-conicai shape.

The valve may also comprise a spring positioned around the valve pin 
to bear on the valve body to bias the flange towards the step and the 
sealing member as in the sealing surface.

All these characteristics improve the valve's performance and lower 
the costs at the same time.

KLN/18631



>

5

10

15

r t t j
( ( 
cut

< s : t 
t £* » t <
«tic

;20
t · ft «

* ♦ 
ft Λ ♦ *

ft ·« β• Μβ

ft ft ft ft• ft• · ft β
• ft ft ft• ft ft

25

··*·«·• ft
30

« * c0 fc ς < c i

35

- 3 -
There 1s further disclosed herein a method for the assembly of a 

valve, having a valve body with a passageway, a constriction, an inside 
part on one side of the constriction and an outside part on the other side 
of the constriction, and a valve pin with a flange and carrying a sealing 
member wherein at least one of the valve body or the valve pin is 
resilient, the method comprising the following steps:

a) the valve body is vertically arranged with its outside part 
upwards;

b) a spring, if desired, is Inserted in the body; the spring falls 
because of its weight and stops just above the constriction of the valve 
body when a shoulder is provided;

c) the pin is inserted; during this operation the pointed end 
provided at the inside part of the pin guides the latter inside the 
passageway centering it;

d) the Insertion is continued temporarily deforming the valve body 
and forcing the flange through the constriction of the body;

e) the pin is released and remains in position inside the valve 
body, a shelf defined by the flange of the pin abutting against a step 
defined by the valve body adjacent to the constriction thus preventing the 
expulsion of the pin;

f) the sealing member is inserted from below while the pin is 
lowered, its Insertion being facilitated by the pointed end of the pin.

The valve's field of use is greatly widened by the existence of the 
step and the shelf, the pin's bursting pressure being about 60% higher than 
that of a similar valve without step and shelf. Also the visible 
performance of the pin is greatly improved by the presence of the step and 
shelf; in fact In the known constriction the pin moves with respect to the 
body at higher pressures.

A preferred form of the present invention will now be described by 
way of example with reference to the accompanying drawings, wherein:

Fig. 1 is a view of the sectioned valve;
Fig. 2 is an enlarged view of the detail indicated in the outlined 

circle of Fig 1;
Figs. 3 to 7 show subsequent steps of the assembly.
As it is visible from Fig. 1, the valve comprises a limited number of 

parts: a body 10 defining a passageway 16, a pin 20, a sealing member 40 
and, if desired, a spring 30.

It
ί
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A constriction il is provided inside said valve body 10 substantially 

dividing said body in two: an outside part (shown above) and an inside 
part (shown below). The outside part provides a seat for spring 30 that 
leans against a shoulder 12; a flared conic surface 3 is provided in body

5 10 between shoulder 12 and constriction 11. The conic surface 13 is
inclined with respect to valve axis X-X at an angle of between 27° and 33°; 
in particular the angle may be 30°.

The inside part of the constriction 11 is provided with a step 14. 
Starting from the step 14 and going towards the valve's inside a further

10 conic surface 15 is proved against which the top part of the sealing member 
40 leans. This surface will be called sealing surface 15.

The sealing member 40 at rest is a cylindrical tube having an 
internal diameter 41 (Fig. 6) which is about 25% of its length 42.

The pin 20 suitably shaped is housed in body 10. Said pin is
15 provided with a head 26 to create a further abutment for spring 30. Pin 20 

is also provided with a flange 23 forming a shelf 23a which faces step 14
* > < «
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and abuts against It at the highest pressures. Deeper Inside with respect 

to flange 23 pin 20 1s provided with a truncated cone seat 21 for receiving 

the sealing member 40, and pointed end 22 forming a further abutment 24 for 

keeping sealing member 40 In place.

The flange 23's external diameter A (Fig. 2) Is preferably about 57» 

to 97o bigger than the minimum diameter B of the body's constriction 11.

The separation D existing at rest with no pressure differential 

across the sealing surface 15 1s preferably within the range of 0.2mm-lmm.

Moreover at rest the maximum external diameter C of the flared conic 

surface 13 Is preferably at least 57» greater than the external diameter A 

of the flange 23.

For the valve's assembly the following steps are foreseen:

a) valve body 10 Is kept standing (F1g. 3);

b) spring 30 Is Inserted In the passageway 16 (Fig. 4);

c) pin 20 Is Inserted 1n the valve body Inside spring 30 (Fig. 5);

d) pin 20 Is given a sharp knock so that flange 23 goes beyond

constriction 11;

e) pin 20 Is released and remains Inserted because shelf 23a abuts 

against step 14 (Fig. 6);

f> sealing member 40 Is mounted from the bottom, while pin 20 Is 

lowered (Fig. 7); sealing member 40 1s seated on cone seat 21.

Pointed end 24 Is particularly useful during the assembly for guiding 

pin 20 1n body 10 and for facilitating the Introduction of sealing member 

40.

When pin 20 Is positioned, the abutment existing between step 14 and 

shelf 23a avoids the expulsion due to the action of spring 30 when the 

sealing member 40 1s not present.

TCW/1062d
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The claims defining the invention are as follows:
1. A valve of the type comprising a valve body which defines a 

through passageway, a constriction at an intermediate position of the 
passageway, an inside part on one side of the constriction and an outside 
part on the outer side of the constriction, and a valve pin slideably 
disposed in the passageway and carrying a sealing member positioned to bear 
against a sealing surface provided in the inside part which is subjected to 
internal pressure to seal the passageway, wherein at least one of the valve 
body and the valve pin is formed of a resilient material, and wherein the 
valve pin defines a flange having an external diameter slightly larger 
than a minimum diameter of the passageway at the constriction sized such 
that temporary deformation of at least one of the valve body and the valve 
pin allows the flange to pass through the constriction without destruction 
of the pin or the valve body, comprising means for defining a step in the 
valve body around the passageway adjacent to the constriction wherein said 
means for defining said step is positioned on the same side of the 
constriction as the sealing surface; and means for defining a shelf on the 
flange shaped and positioned to engage theto prevent the pin from 
being expelled out of the constriction towards the outside part.

2. The valve of claim 1 wherein the passageway defines an axis, the 
step defines a first annular pin restraining surface oriented transverse to 
the axis and the shelf defines a second annular pin restraining surface 
oriented transverse to the axis and positioned to bear against the first 
pin restraining surface to prevent the pin from being expelled out of the 
passageway.

3. The valve of claim 1 wherein the valve body defines a flared 
conic surface around the passageway on the side of the constriction 
opposite the step.

4. The valve of claim 3 wherein the flared conic surface is
inclined at an angle in the range of 27° - 33° with respect to the axis.

5. The valve of claim 4 wherein the angle is 30°.
6. ,The valve of claim 3 wherein the flared conic surface defines an

external diameter which is at least 5% greater than the external diameter 
of the flange.

7. The valve of claim 1 wherein a separation between the shelf and 
the step is within a range of 0.2mm - 1mm when the pressure differential 
across the sealing surface is zero.

KLN/18631
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8. The valve of claim 1 wherein at least one of the pin and the 
valve body is formed of a plastic material.

9. The valve of claim 8 wherein the plastic material is an acetyl 
co-polymer preferably having at least one of the following 
characteristics: to be black, shock resistant, not subject to oxidation, 
waterproof, not subject to photodegradation, and UV resistant.

10. The valve of claim 1 wherein the external diameter of the flange 
is 5% - 9% greater than the minimum diameter of the passageway at the 
constriction.

11. The valve of claim 1 wherein the pin has a pointed internal end.
12. The valve of claim 1 wherein the sealing member has at rest a 

shape of a cylindrical tube.
13. The valve of claim 12 wherein the sealing member has an internal 

diameter which is about 35% of its length.
14. The valve of claim 12 wherein the pin has a seat to receive the 

sealing member which has a frusto-conicai shape.
15. The valve of claim 1 further comprising a spring positioned 

around the valve pin to bear in the valve body to bias the flange towards 
the step and the sealing member against the sealing surface.

16. The valve of claim 1 wherein the sealing member is positioned 
and configured to remain in contact with the sealing surface when the shelf 
engages the step.

17. A valve substantially as hereinbefore described with reference 
to the accompanying drawings.

18. A method for the assembly of a valve, having a valve body with a 
passageway, a constriction, an inside part on one side of the constriction 
and an outside part on the other side of the constriction, and a valve pin 
with a flange and carrying a sealing member wherein at least one of the 
valve body or the valve pin is resilient, the method comprising the 
following steps:

a) the valve body is vertically arranged with its outside part 
upwards;

b) a spring is inserted in the body; the spring falls because of 
its weight and stops just above the constriction of the valve body when a 
shoulder is provided;

c) the pin is inserted from above; during this operation a pointed 
end provided at an inside part of the pin guides the latter inside the 
passageway centering it;

KLN/18631
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t d) the insertion is continued temporarily deforming the valve body
| and forcing the flange through the constriction of the body;
| e) the pin is released and remains in position inside the valve

j body, a shelf defined by the flange of the pin abutting against a step
j defined by the valve body adjacent to the constriction on the inside part

| of the valve body on the same side of the constriction as the sealing
j surface thus preventing the expulsion of the pin;
j f) the sealing member is inserted from below while the pin is

| lowered, its insertion being facilitated by the pointed end of the pin.

I DATED this SEVENTH day of MARCH 1990

’< Bridgeport Brass S.p.A

i t t 
* t
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Patent Attorneys for the Applicant 
SPRUSON & FERGUSON
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