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The vented screw-in proportioning valve (30) of the present invention comprises a proportioning valve body (32) having
threads (36) on the proportioning valve body (32) connected with threads (23) of a master cylinder boss (22). A stepped bore (38)
of the proportioning valve body (32) includes a differential area piston which is generally U-shaped, a pair of seal members (52,
54) located axially spaced-apart and disposed about the piston (40) in order to define a vented chamber (60), a vent (62) extend-
ing through the proportioning valve body (32) and communicating with the vented chamber (60), a snap ring (70) located adjacent
an inlet (34) of the proportioning valve body (32), a retainer (80) spring-biased into engagement with the snap ring (70), a spring
(90) disposed between the retainer (80) and an interior cavity (42) of the piston (40) in order to bias the piston (40) toward the out-
let (33), and a fluid seal (50) disposed adjacent a head (46) of the piston (40).
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VENTED SCREW-IN PROPORTIONING VALVE

The present invention relates generally to a pro-
portioning valve, and in particular to a vented screw-in
proportioning valve. _

Many proportioning valve designs are located
within a valve body that is entirely separate from the
master cylinder. It is advantageous to provide a propor-
tioning valve as a screw-in proportioning valve mounted
directly to the master cylinder body at an outlet for the
rear brakes. This can contribute to eliminating the
utilization of a separate body for the proportioning
valve and other devices such-as a fluid pressure failure
warning switch mechanism which may also be incorporated
into the body of the master cylinder. Some screw-in
valves such as those illustrated in U. S. Patents Nos.
4,893,878 and 4,957,140 utilize a poppet which necessi-
tates the use of relatively small holes for fluid flow.
This can result in poor valve performance at various apply
rates and temperatures. Also, because of the small piston
and seat diameters used in a poppet type valve, friction
variation has a greater affect on the pressure tolerance
at the knee point of the desired pressure curve.

The vented screw-in proportioning valve of the
present invention provides solutions to the above problems
by providing a vented screw-in proportioning valve, com-
prising a proportioning Qalve body having at one end an
outlet and at an opposite end an inlet, threads at the
opposite end for mounting said proportioning valve body,
a stepped bore extending through said proportioning valve
body so said inlet communicates with said outlet, a
differential area piston disposed within said bore, the
piston being generally U-shaped and having a plurality of
radially extending £fluid flow apertures communicating
with an interior cavity in said piston, fluid seal means
located within said stepped bore and located adjacent an
end of said piston, axially spaced-apart seal members
located in stepped bore and disposed about said piston to
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define a vented chamber, vent means extending through
said proportioning valve body and communicating with said
vented chamber, a retainer located within said stepped
bore and positioned by abutment means located at said
body, and spring means extending within the interior
cavity in said piston and engaging the retainer in order
to bias said piston toward said outlet.

An embodiment of the present invention is illus-
trated in the following figures in which:

Figure 1 is a section view of a prior propor-
tioning valve contained in a valve body separate from the
master cylinder; and

Figure 2 is a section view of the vented
screw-in proportioning valve of the present invention.

-Figure 1 illustrates a proportioning valve con-
tained within a body 10 that is separate from the body of
the associated master cylinder. Differential area piston
11 is biased by spring 12 seated against screw-in retainer
cap or end closure 13. Fluid flow enters through inlet
14 and exits around the head of differential area piston
11 and through outlet 15 and toward the rear brakes of
the vehicle. Valve body 10 may also include a partially
shown fluid pressure failure warning switch 16 which
senses fluid pressure loss in the primary or secondary

- fluid circuits. It is desirable to provide a propor-

tioning valve which may be attached directly as a unit to
an outlet boss of the master cylinder body, thus either
eliminating or contributing to eliminating the utilization
of body 10 as a'separate'structure.

Referring to Figure 2, master cylinder body 20
includes boss 22 having internal thread 23. Body 20
includes outlet 24 which permits the transmission of
fluid pressure toward the not shown rear brakes of the
vehicle. The vented screw-in proportioning valve of the
present invention 'is designated generally by reference
numeral 30. - Proportioning valve 30 includes body 32
having outlet 33 and inlet 34 communicating with master

s
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cylinder outlet 24. Body 32 includes exterior threads 36
which engage interior threads 23 of master cylinder body
20. Stepped bore 38 extends through the length of body
32 in order to communicate inlet 34 with outlet 33.
Differential area piston 40 is located within the stepped
bore and comprises a generally U-shaped piston having
interior cavity 42 which communicates with fluid flow
apertures 44 that permit fluid from outlet 24, inlet 34
to communicate past fluid seal 50, about piston head 46
and through transverse slot 47 to outlet 33. Piston 40
includes large diameter portion or outer shoulder 48
which provides a seat for seal member 52 located axially
spaced apart from associated seal member 54. Centering
ring 56 is located about piston end 47 and seats against
valve body shoulder 35. Centering ring 56 provides
slidable guidance for piston 40 within stepped bore 38.
Seal member 54 seats against centering ring 56. Seal
members 52, 54 engage the exterior surface of piston 40
and the surface of stepped bore 38 to define vented
chamber 60. Vented chamber 60 communicates with vent 62
that is closed by vent seal 64. Vent seal 64 permits the
transmission of air past the seal while at the same time
preventing large contaminants such as water, dirt, etc.
from entering stepped bore 38. Large diameter portion 48
not only provides the larger area ofrdifferential area
piston 40, but defines, along with seal member 52, a
portion of vented chamber 60. Stepped bore 38 includes
at body end 39 a snap ring 70 which provides a seat for
retainer 80. Cup-shaped retainer 80 includes a plurality
of fluid flow passages 82, provides a seat for spring 90,
and retains the seal member 54 in the illustrated axial
position. Spring 90 seats at one end against piston head
46 and at the other end against retainer 80. Retainer 80
is spring-biased into position against snap ring 70.
Static seal 92 is 1located about the exterior of valve
body 32 and engages the interior of boss 22.
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When fluid pressure is transmitted £from the
master cylinder through outlet 24 to proportioning wvalve
inlet 34 and valve outlet 33, an increase in fluid pres-
sure is effective against shoulder 48, which comprises
the largest diameter area of piston 40, to cause piston
40 to be movably responsive to fluid pressure changes.
As the fluid pressure increases to a knee point or break
point of the fluid pressure curve, piston 40 will move
laterally to the right and permit an increased volume of
fluid pressure to be transmitted toward'the rear wheels
and effect increased_brakihg at the rear portion of the
vehicle. Vented screw-in proportioning wvalve 30 of the
present invention provides a valve that is easily mounted
to an exterior boss of the master cylinder body so that
the fluid pressure for the rear brakes is proportioned at
the master cylinder rather than at some remote location.
It does not utilize any small poppet types of valves and,
thus, changes in fluid pressure apply rates and tempera-
tures do not affect the valve's performance. Because
such small parts are not utilized as are typical in
poppet valves, friction variation, as from seals etc.,
does not affect the pressure tolerance- at the knee
point. The linear alignment of the inlet and outlet of
the proportioning valve is a result of the vented chamber
being provided at a position orthogonal to the axial
centerline of the valve and £fluid flowing through the
interior cavity and apertures and past the fluid seal.

-re

-
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CLAIMS

1. A vented screw-in proportioning valve, com-
prising a proportioning valve body (32) having at one end
an outlet (33) and at an opposite end an inlet (34),
threads (36) at the opposite end for mounting said
proportioning valve body (32), a stepped bore (38)
extending through said proportioning valve body (32) so
said inlet (34) communicates with said outlet (33), a
differential area piston (40) disposed within said bore
(38) , the piston (40) being generally U-shaped in cross
section and having a plurality of radially extending
fluid flow apertures (44) communicating with an interior
cavity (42) in said piston (40), £fluid seal means (50)
located within said stepped bore (38) and 1located
adjacent an end of said piston (40), axially spaced-apart
seal members (52, 54) located in the stepped bore (38)
and disposed about said piston (40) to define a vented
chamber (60), vent means (62) extending through said
proportioning valve body (32) and communicating with said
vented chamber (60), a retainer (80) 1located within said
stepped bore (38) and positioned by abutment means (70)
located at said body (32), spring means (90) extending
withinrthe interior cavity (42) in said piston (40) and
engaging the retainer (80) in order to bias said piston
(40) toward said outlet (33), and a centering ring (56)
and one (54) of the seal members (52, 54) disposed about
said piston (40) and providing slidable guidance for said
piston (40) within said bore (38), the centering ring
(56) and one seal member (54) retained axially in place
by the retainer (80).

2. The vented screw-in proportioning valve in
accordance with Claim 1, wherein the retainer (80) is
biased by said spring means (90) into engagement with the

abutment means (70).
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3. The vented screw-in proportioning valve in
accordance with Claim 2, wherein the abutment means
(70)comprises a snap ring (70).

4. The vented screw-in proportioning valve in
accordance with Claim 3, wherein the retainer (80)
includes a plurality of through passages (82) for fluid
flow.

5. The vented screw-in proportioning valve in
accordance with Claim 1, further comprising a static seal
(92) disposed about the proportioning valve body (32) and
adjacent the threads (36).

6. The vented screw-in proportioning valve in
accordance with Claim 1, further comprising a vent seal
(64) located about the proportioning valve body (32) and
for keeping contaminants £from entering said vent means
(62). |

‘7. The vented screw-in proportioning valve in

accordance with Claim 1 and in combination with a master
cylinder, wherein the threads (36) are disposed about the
exterior of said proportioning valve body (32) and engage
jnterior threads (23) of a boss (22) of the master
cylinder. , .
8. The vented screw-in proportioning valve in
accordance with Claim 1, wherein the piston (40) includes
a large diameter portion (48) which also defines, with
the other (52) of said spaced-apart 'seal members (52,
54), a portion of the vented chamber (60). '

9. The vented screw-in proportioning valve in
accordance with Claim 1, wherein the piston (40) includes
a head (46) having at least one transverse slot (47) to
prov1de for fluid flow with said outlet (33).

10. The vented screw-in proportioning valve in
accordance with Claim 1, wherein the fluid seal means
(50) is disposed about thé end of said piston (40) to be
adjacent thereto, such that fluid flows through the
cavity (42) and apertures (44) and past the fluid seal
means (50) and end of the piston (40) so that the outlet
(33) is aligned linearly with said inlet (34).

o



WO 93/04901 PCT/US92/06795

NN

12 3

////////}//// N

l

777777
L] TP 4 PRIOR ART
FIG.T
30 39 20
92 80 22
» V50 X FTTT |

2N
g

//// :

™
“4sp48 42 383556542)33\6 \

FIG. 2



INTERNATIONAL SEARCH REPORT PCT/US 92/06795

International Application No

1. CLASSIFICATION OF SUBJECT MATTER  (if several classification symbols apply, indicate all)¢

Int.C1. 5 B60T8/26

According to International Patent Classification (IPC) or to both National Classification and IPC

II. FIELDS SEARCHED

Minimum Documentation Searched’

Classification System

Classification Symbols

Int.C1. 5 B6OT ;

F16K

Documentation Searched other than Minimum Documentation
to the Extent that such Documents are Included in the Fields Searched$

1. DOCUMENTS CONSIDERED TO BE RELEVANT?

Category ° Citation of Document, 11 with indication, where appropriate, of the relevant passages 12

Relevant to Claim No.3

13 June 1984

- 16 January 1990

figures

23 July 1976

see page 1, right column, line 93 - page
2, left column, line 31; figure 2

A US,A,4 893 878 (COLE ET AL.)

cited in the application
see column 2, line 21 - column 4, line 33;

A FR,A,2 295 858 (NISSAN) 1
see page 5, line 1 - page 7, line 24

A GB,A,2 131 107 (KELSEY-HAYES) 1,6,7,8,
, 10

° Special categories of cited documents :10

other means

later than the priority date claimed

citation or other special reason (as specified)
*O” document referring to an oral disclosure, use, exhibition or

“P* document published prior to the international filing date but

*T* later document published after the international filing date
or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not
idered to be of particular relevance g:e:. tti% :ndemand the principle or theory underlying the
“E* earlier document but published on or after the international “X* document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be considered to
“L* document which may throw doubts on priority claim(s) or involve an inventive step
which is cited to establish the publication date of another *Y* document of particular relevance; the clzimed invention

cannot be considered to invoive an inventive step when the
document is combined with one or more other such docu-
ments, such combination being obvious to a person skilled
in the art.

“&" document member of the same patent family

IV. CERTIFICATION

05 NOVEMBER 1992

Date of the Actual Completion of the International Search

Date of Mailing of this International Search Report

29.12. 92

International Searching Authority

Signature of Authorized Officer
EUROPEAN PATENT OFFICE R. Becker 7& hﬁr

Form PCT/ISA/210 (sacond sheet) (Jamnary 1985)




EPO FORM PO479

ANNEX TO THE INTERNATIONAL SEARCH REPOR
ON INTERNATIONAL PATENT APPLICATION NO. si 920623;18

This annex lists the patent family members relating to the patent documents cited in the above-mentioned international search regort.

The members are as contained in the European Pateat Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 05/11/92

Patent document Publication Patent family Publication
cited in search regort date member(s) 7 date
GB-A-2131107 13-06-84 CA-A- 1203735 29-04-86

DE-A- 3341220 17-05-84
FR-A- 2536147 18-05-84
JP-A- 59114150 02-07-84

US-A-4893878 16-01-90 ~ None

FR-A-2295858 23~07-76 JP-C- 943844 20-03-79
JP-A- 51074174 26-06~76
JP-B- 53028580 15-08-78
DE-A- 2558034 19-08-76
GB-A- 1498720 25-01-78
SE-B- 417494 23-03-81
SE-A- - 7514533 28-06-76
US-A- 4027923 07-06-77

For more details ahout this annex : sce Official Journal of the European Patent Office, No. 12/82

O



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

