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(57) Abstract

A vehicle safety belt system with a
retractor lock device which includes a re-
tractor (40), a belt (50) terminating in a
male buckle member (52), a female buk-
kle member (60), and a retractor lock de-
vice (20). The retractor lock device (20)
includes a lock member (30), a base
member (21) having an anchor bolt (22)
attached thereto, a spring (23) and a guide
bolt (24). The lock member (30) is mova- -
ble between a disengaged position and an
engaged position, the spring (23) normal-
ly urging the lock member (30) into the
disengaged position. When the male buk-
kle member is inserted into the female
buckle member, it moves the lock mem-
ber (30) into engagement with the retrac-
tor (40), thereby preventing rotation of
the retractor. :
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Description

Vehicle Safety Belt With Retractor Lock Device-

Technical Field

This invention relates to a retractor lock
device for preventing "cinch-up" of a seat belt system

having a ratchet type retracting means.

Background Art
Seat belt systems exist in a wide variety of

forms, the most common being that of a continuous belt
retractor system. In this system, the belt is wound
on a retracting shaft .inserted in a housing, is unwoun
to lie across a user's lap, and has a male buckle memb
inserted in a female buckle member. A spring bias is
provided in a retractor base so as to exert a back
pressure on the belt to take up any slack and hold the
user firmly on the seat. A toothed retractor gear
(often referred to aé a ratchet wheel) in combination
with a pawl is provided with the retractor shaft to
prevent further unrolling of the belt once the slack
has been taken up.

Although the seat belt systems are effective
in restricting passenger movement in a collision, ofte
problems are encountered when the vehicle is operated

'over rough terrain. When these safety belt systems ar
used in off-road vehicles such as tractors and earth-

moving equipment, a condition known as “"cinch-up" can
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occur. As the vehicle is driven over rough terrain, the

driver will be forced down into his seat thereby causi
slack in the belt. This excess slack will be taken up
by the retractor mechanism and the retractor ratchet
wheel and pawl will prevent further extension of the
belt thereby causing the belt to tighfen about the
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Such tightening may cause discomfort and impair

the driving ability of the operator.
Tt is desirable to provide a retractor lock

mechanism for use with the safety belt system. The

incorporation of such a device in a safety belt system

prevents "cinch-up" by locking the- retractor ratchet
wheel and shaft in position thereby preventing take-

- up of the belt.

The only safety belt mechanism known to

applicants which includes means for preventing "cinch-up”

is that of Boland U.S. patent 3,319,998.

Disclosure of Invention

The present invention is directed to overcoming

the problems as set forth above.

According to the present invention, a retractor

"lock device for use with a safety belt system has a lock

member movable between a disengaged position and an

engaged position.

the disengaged position; and insertion of the male
buckle member on the end of the seat belt into the

female buckle member moves the lock member into engage-

The lock member is spring biased to

ment with the retractor ratchet wheel to prevent rotaticn

thereof.

Brief Description of Drawings

Fig. 1 is a side elevational view of the

retractor and female buckle member of a seat belt system

incorporating the retractor lock device of the present

invention, showing a part of the vehicle seat;

Fig. 2 is a top plan view of the retractor

lock member;

Fig. 2A is an end elevational view of the

retractor lock member viewed from the line II-II of

Fig. 2;
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Fig. 3 is a fragmentary sectional view of
the retractor mechanism;

Fig. 4 is a plan view of the seat belt
system of the present invention, taken substantially
as indicated along the line IV-IV of Fig. 1, with the.
seat omitted, and with the lock member disengaged; and

Fig. 5 is a fragmentary view like Fig. 4
with the male and female buckle members engaged and

the lock member engaged.

Best Mode for Carrying Out the Invention

Referring to Figs. 1 and 4 of the drawings,
a seat belt system is generally indicated by the
reference numeral 10. The seat belt system includes
a retractor lock device 20, a retractor 40, a belt 50
terminating in a male buckle member 52, a belt guide
54 and a female buckle member 60 having spring loaded
latch means (not shown) which engages the male buckle
member 52 in the usual way. The retractor lock
device 20 has a base member 21 having an anchor bolt
22 attached thereto, a spring 23, a guide bolt 24,
and a lock member 30.

Referring to Fig. 2 and Fig. 2A, the lock
member 30 is shown as generally being of Y-shaped con-
struction, and has an abutment member 31 and bifur-
cated retractor engaging members 32a and 32b. The
abutment member 31 has an abutment end 34, a raised
portion 35, a guide slot 36, a spring post 37, and an
inclined surface 38. The two retractor engaging
members 32a and 32b each have retractor engaging ends
33a and 33b respectively.

Referring to Figs. 3 and 4, the retractor
40 includes a housing 41, a retractor shaft 42, and
two ratchet wheels 43a and 43b attached to the ends
of the retractor shaft 42. The ratchet wheels 43a
and 43b have a plurality of ratchet teeth 44a and 44b
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respectively disposed about their periphery.
Referring to Figs. 1 and 4, the female
buckle member 60 is attached to the base member 21,

which in turn is attached to the retractor 40 and to

5 4 seat base 70 by the guide bolt 24. The lock member
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30 is positioned over the base member 21 so that the
abutment member 31 is within the female buckle member
60 and the retractor engaging members 32a and 32b are
positioned on either side of the guide bolt 24. With
the lock member 30 disposed in this manner, the anchor
bolt 22 is positioned within the guide slot 36. The
spring 23 is attached to the spring post 37 of the
lock member 30 and to the anchor bolt 22 of the base
member 21. .
The retractor shaft 42 and ratchet wheels

43 are mounted within the housing 41 so as to permit
rotation. The retractor shaft 42 is spring-loaded
(not shown) and the belt 50 is wound about it. The
pelt guide 54 is attached to the seat base 70 by a
bolt 72 and acts to guide the belt 50 around the

passenger.

Industrial Applicability
In operation, when the seat belt system 10

is not in use as shown in Fig. 4, spring 23 acts to
force the lock member 30 into a disengaged position,
whereby the retractor engéging ends 33a and 33b are
spaced from the ratchet teeth 44a and 44b of the re-
tractor 40. This allows retractor shaft 42 to rotate
freely within retractor 40.

As the male buckle member 52 and the belt
50 are extended from the retractor 40, the retractor
shaft 42 and the ratchet wheels 43a and 43b turn
against the biasing force of the retractor spring

(not shown). AS +he male buckle member 52 is inserted
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into the female buckle member 60, as shown in Fig. 5,
the end of the male buckle member 52 contacts the
enlarged surface consisting of the abutment end 34 and
the raised portion 35 of the lock member 30, thereby
forcing the lock member 30 toward the engaged position
against the biasing force of the spring 23. The lock
member 30 assumes the engaged position when the male
buckle member 52 is latched into the female buckle
member 60. When the lock member 30 is in the engaged
position, the retractor engaging ends 33a and 33b of

- the lock member 30 contact the ratchet teeth 44a and

44b, respectively, of the retractor 40, as seen in
Fig. 5, thereby preventing further rotation of the
retractor shaft 42. The guide bolt 24, the guide slot
36, the anchor bolt 22, and the inclined surface 38
operate to align the lock member 30 for proper contact-
ing of the ratchet teeth 44a and 44b. When the lock
member.30 is in the engaged position, slack in the belt
50 is not taken up by the retractor 40 due to the pre-
vention of retractor shaft rotation by the engaging of
the ratchet teeth 44a and 44b by the lock member 30.

As the male buckle member 52 is unlatched and
removed from the female buckle member 60, the spring 23
acts to move the lock member 30 to the disengaged posi-
tion thereby allowing rotation of the retractor shaft 42
to take up the belt 50.

Other aspects, objects and advantages of this
invention can be obtained from a study of the drawings,

the disclosure and the appended claims.
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1. In a safety belt buckle system (10) having
a belt (50) terminating in a male buckle member (52)
which engages a female buckle member (60), and retractor
means (40) for winding up the belt (50) when the buckle
members are disengaged, a retractor lock device (20)
comprising, in combination:

a base member (21) fixedly supporting the
female buckle member'(GO) and the retractor means (40);

a lock member (30) mounted on the base member
(21) for movement between a disengaged position and an
engaged position, said lock member (30) having an
abutment end (31) in the female buckle member (60)
and a retractor engaging end (32):;
. and spring means (23) normally urging the lock
member (30) to the disengaged position, insertion of the
male buckle member (52) into the female buckle member
(60) acting on the lock member (30) to move it to
engaged position in which its retractor engaging end (32)

locks the retractor means (40) against rotation.

2. The safety belt system of claim 1 which
includes means (22) for mounting said lock member on
said base for sliding movement between said disengaged

position and said engaged position.

3. The safety belt system of claim 2, wherein
said lock member retractor engaging end (32) is of

bifurcated construction (32a,32b).

4. The safety belt system of claim 3, wherein
said lock member abutment end (31) has an enlarged sur-

face (34,35) for contacting said male buckle member {(52).

SUREAT

CNPI

2. WIPO

4 Y
,TEP}.'!’N\":C /



WO 81/01661 PCT/US79/01125

-7 -

5. The safety belt system of claim 1, wherein
said lock member retractor engaging end (32) is of

bifurcated construction (32a,32b).

6. The safety belt system of claim 1, wherein
said lock member abutment end (31) has an enlarged
surface (34,35) for contacting said male buckle member
(52).
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