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o ooosn 'LATCH MECHANISM co
Charles E. Schutte, Pigeon, Mich., assignor te Ford Motor
Company, Dearborn, Mich.,, a corporation of Delaware
: Filed June 13,1962, Ser. No. 202,189
o0 75 Claims.. (CL 292—304) - o

This invention relates to latch mechanisms and more
particulaily to such mechanisms as applied to - luggage
compartment closures or-the 1ike -on vehicle bodies.

The conventional luggage compartment latch mecha-
nism' comprises ‘a combination dovetail-housing partially
enclosing a latch elemént having a keeper engaging por-

“'tion ‘projécting. from the housing. - The latch element is

releasably held in latched position by some form of a de-
tent, ‘Disengagement of' the ‘detent from the latch ele-
ment is accomplished through a system of levers arranged
to multiply the turning force exerted on a key-inserted
in a Key -cylinder ‘mechanism. . ‘The latch mechanism
usually incorporates suitable -springs which function to
yieldably hold® thé¢ mechanism parts in predetermined
positions or to restore the parts to their original positions
after-the latch mechanism  has been operated. ‘
An-important factor in the acceptability -of such mech-
anisms for commercial use is the degree of key torque re-
quired to turn the key to cause operation of the system
of levers for disengaging the detent from the latch ele-
ment. ' The number and placement of ‘the springs. used
in the mechanism has a ‘direct bearing on the amount of
torque which must be applied to the key to operate the
latch mechanism., . :
- The construction and arrangement of the latch mecha:
nism-embodying the present’ invention has the particular
advantage that only one spring is utilized to perform the
necessary functions of yieldably holding the latch mecha-

nism elements in predetermined positions. and of restor-
ing elements of the lever system and the latch element’to -

such-predetermined positions after actuation of the latch
mechanism by operation of a key operated lockirg and
unlocking-device.  The ability of the single spring to per-

form its' multiple functions is derived from. the pivotal

relationship of a detent carrying lever and of the latch

element and of the relationship of a detent on the detent -

carrying -lever.and" a detent engageable portion of the
latch element.” These relationships” are. such “that: (1)
when - the latch-element is in latched -position the de-
tent is engaged with ‘the detent engageable portion to

- hold' the Iatch element against movement in unlatching
. direction, -and ' (2) when the latch clement :is . in un-

latched . position the detent- yieldingly ‘abuts the detent
engageable portion to hold the latch element in unlatched
position, "~ .- : Coe

It is an object of the present invention to provide a
simple, compact, efficient and economical latch mecha=

nism which will meet all ‘durability and operational re:

quirements particularly - for use on automotive véhicles;

Other objects and advantages of the present invention
will be made more apparent as this description procéeds,
particularly when considered in' connection’ with -the ac-
companying drawings, wherein: -

.FIG. 1 is a‘front elevational view of a latch mechanism
constructed in . accordance with the present invention, a

‘portion of the housing c¢over plate being cut away to ex--
“'pose the ‘components of the latch mechanism’ as they ap-.

pear "with the latch element in ‘unlatched position;

FIG. 2 is a view in part similar to FIG. 1 illustrating.

the. components' of the latch mechanism in latched posi-
tion; . e SR

FIG. 3 is an enlarged side elevational view looking in
the direction of the arrow 3 in FIG. 1; and I
"FIG: 4 is-anenlarged sectional view taken substantially

- on the'line 4—4 of FIG. 1:
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The.drawings illustrate the latch mechanism, generally
designated 11, as.it would appear when applied to- the
luggage compartment door of an automobile body, but
it will ‘be understood .that the device is also applicable

" to other. doors and closure members.

The latch mechanism 11 comprises' ‘a substantially
rectangular housing or casing, generally designated 12.
In the installed position of the latch mechanism on a
vehicle compartment door or deck lid closure structure,
the longitudinal axis of its housing or casing 12 extends
in ‘a substantially up and down direction.  The housing
or casing 12 has an integral inner or rear wall 13, side -
walls 14 and 15 and -a-bottom or end wall 16. “The term
“innier” or. “rear” as applied to wall 13 indicates that
this wall, in the installed position of the latch mecha-
nism, is the wall which faces inwardly of the compart-
ment on. which the closure. structure is mounted. At its
upper end. 17, the inner wall 13 is curved, as best seen in
FIG. 3, to form the closed upper end of the housing.
The outer or front wall 18, or the one in spaced rela-

~tionship to the wall 13; is an elongated cover plate which

is secured in position to complete ‘the housing after the
assembly of the latch mechanism components within the
housing or:casing 12. - It will ‘be noted that the side
walls 14 and 15 are tapered at their bottom ends (see
FIGS. 2 and 3), for a purpose to be more fully explained.
Both the housing 12 and the cover plate 18 are pro-
vided with complementary flanges or ears 21 and 22, re-
spectively, extending laterally from the sides thereof at
the upper end of each. The flanges are provided with
aligned apertures 23 adapted to receive bolts (not shown)
or the -like for mounting the latch mechanism on the
closure structure. .In the final assembly of the cover -
plate to.the housing, the flanges 21 ‘and 22, respectively,
are spot welded to each other. .
The operating components: of 'the latch mechanism 11

..are few in number and consist of a pivoted lever 24, a

latch element 25, a spring 26,72 second’lever or actuator
cam 27, and two pivot shafts or studs 28 and 29, respec-.
tively. : ' :

The lever 24.is an elongated member ‘which is pivotally
mounted against the inner face 31 of the inner or rear
wall 13 of the housing. As best seen in FIG. 4, lever

= 24 is mounted on a reduced diameter shoulder portion

32 of pivot shaft 28. - The pivot shaft 28 has a further

~.-reduced end portion 33 which projects through a hole in
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the inner wall 13 of the housing and is riveted or staked
over as indicated-at 34 for permanert -attachment to the
housing. - The pivot shaft 28 at its other end ‘has an ex-
tension 35 adapted-to project through a suﬁableaperture ‘

“in ‘the cover plate 18 and then to-be riveted or staked

over at 36. . This, of course, is done after the latch mech-

‘anism ‘components have been assembled within the hous- -

ing. . : T

The spring 26 yieldably urges the lever 24 in a clock-.
wise direction as viewed.in. FIGS, 1 and 2. The spring
2§ is a coil spring which encompasses the pivot stud 28,
1t has two upstanding free end portions 37 and 38. The’
end portion 37 of the spring 26 lies against the inner sur-
face of the side wall 14 and the end portion 38 hooks over

~ the edge-of the lever 24 contiguous to the side wall: 14. i

The spring 26-is instailed-in a preloaded condition.
The latch element 25 comprises a_pla'té member. which

is-pivotally mounted ‘on the shoulder stud or pivot shaft .-

. 29. It-will be noted that the latch-element is mounied i

70

centrally spaced relationship to the inner and outer walls
of the housing. = A spacer 39 maintains the Iatch element

.n properly spaced-relationship to the inner wall and ‘a

shoulder 41 -on the pivot. shaft 29 maintains the proper
spaced relationship o the outer-wall. The pivot shaft 29.
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ends are staked or riveted over at 34 and 36, respec-
tively, as were the ends of the shaft 27.

The latch element 25 is provided at one side of its
pivot axis with spaced fingers 42 and 43. At its oppo-
site side it is provided with an abutment or projection 44
having on one side thereof a shoulder 45 and on the
other side thereof a cam surface 46. The latch element
25 is provxded with a further abutment or extension. 47
which in unlatched condition of the latch mechanism, see
FIG. 1, engages the side wall 15 of the casing to act as
a stop hmmng the direction of movement of the latch
element in unlatched direction or, as vuwed in FIG. 1,
in a clockwise direction.

Intermediate its ends the lever 24 is provided with an
embossed portion 48 having a shoulder 49 thereon. The
shoulder 49 may hereinafter be referred to as the detent
on the lever 24 and the abutment 44 on the latch element
may hereinafter be referred to as a detent engageable por-
tion of the latch element. As was previously explained,
the latch element is positioned substantially centrally of
the walls 13 and 18 and the lever 24 is mounted in sur-
face contact with the inner wall 13 of the housing. The
embossed portion 48 of the lever brings the detent 49
into a common plane with the latch element.

The upper end portion 51 of the lever 24 lies in a
common plane with the lower end portion and has a

flange 32 which is turned in the direction of the cover:

plate 18. The flange 52 is adapted-to be engaged by the
lower free end 53 of the actuator cam 27. The actuator
cam 27 is pivotally mounted on the cover plate by means
of a tubular rivet 55 having a square or rectangular hole
or aperture 56 through its center. This actuator cam
is adapted to be operated by a conventional key cylin-
der mechanism (not shown) mounted in the outer panel
of the closure or compartment on which the latch mech-
anism is mounted. It will be understood that the key
cylinder mechanism_includes a shaft (not shown) which
passes through the aperture 56 in the latch actuating cam
tubular rivet. )

As seen in FIGS. 1 and 2, the spaced fingers 42 and
43 which form the latching portion of the latch element
25 project through an aperture 54 in the side wall 15
of the housing or casing 12.

The latch mechanism is adapted to have latching en-
gagement with any suitable striker: device which may be
mounted on the floor or lower panel of a compartment in
any desired manner.

upper wall portion 57, a fragmentary portion of which
is illustrated in the drawing, having an aperture therein
which at one side is defined by a downwardly turned
flange 58 and at the other side by an inwardly and down-
wardly turned flange 59. ' As shown in FIG. 2, the tapered
portions of the housing or casing side walls 14 and 15
will enter the aperture in the striker wall 57 and act as
a pilot to center the latch mechanism with respect to the
striker and thereby the closure with respect to the open-
ing in the compartment.

As seen in FIG. 1, in unlatched position the latch ele-
ment finger 42 is within the confines of the side wall 15
of . the housing. The latch element finger 43 lies outside
of the confines of the side wall 15 of the housing 12 and
is adapted to engage the upper surface of the striker.
Upon downward movement of the housing into the striker
. aperture, the engagement of the finger 43 with the upper
surface of the striker causes the latch element.to be ro-
tated in a clockwise direction. As was pointed out above,
the spring 26 urges the lever 24 in a clockwise direction
toward the latch element 25. As the latch element rotates
in a counterclockwise direction, the lever 24 is forced
slightly to the left or in a counterclockwise direction until
the detent 42 thercon is able first to surmount the cam
surface 46 of the abutment on the latch element 28 and
then to drop into engagement with the shoulder 45 of
the latch element. As soon as this occurs, the latch ele-

As far as the present latch mech-
anism is concerned, the. striker is required to have.an
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4

ment 25 is held against rotation in a clockwise direction
by the detent 49 on the lever 24. The compartment clo-
sure is then latched to the compartment wall.

In order to unlatch the latch mechanism, the actuator
cam 27 must be swung in a clockwise direction, by ac-
tuation of a key cylinder mechanism as previously de-
scribed, so that its cam portion-53 will-engage the upper
end of the lever 24 to urge the latter in a counterclocks
wise direction against the resistance of the sprmg 26. As
soon as the detent portion of the lever 24 is moved suffi-
ciently to the left, or away from the pivot axis of.the

latch element, the latch element is free to rotate in a

clockwise or unlatching direction.
It should be noted that most compartment closures- are

mounted on hinge structures which include torsion- bars:
or other sunitable counterbalance means which are effec-
tive to cause immediate upward movement of the closure

as soon as the latch element is released. This upward
movement is usually enough to.cause withdrawal of the

latch mechanism sufficiently above the: plane of the.

striker and rotation of the.latch element to a position in
which the detent cannot re-engage the shoulder on the
latch element.

As soon as the actuator cam 27 is released, that is, as

soon as the key actuating mechanism is no longer bemg_
twisted in a direction to swing the actuator cam 27 in a-

clockwise direction, the spring 26 exerts force on the lever
24 to urge the latter in a clockwise direction. However,
one side of the detent on the lever 24 is now abutting the

cam surface 46 on the laich element 25. Thus, the force.

of the spring tending to urge the lever 24 in a clockwise
direction is also applied to the latch element 25 through
the abutting relationship of the detent 49 and the cam
surface 46 of the abutment on'the latch element, As best
seen in FIG, 1, the pomt of contact between the detent
and the. cam surface 46.in unlatched position of the latch
element 25 lies on a line passing above the center of the

pivot shaft 29. The resultant force couple on the latch

element is one which urges the latch element in a clock-
wise or uinlatching. direction—at least to the extent per-
mitted by the stop abutment 47. - In latched condition of
the latch mechanism the point of contact between the

~detent 49 and the shoulder 45 on the latch element 25 .

results in a reaction force which: lies substantially on a
line passing between the pivot axes.of the latch element

25 and the lever 24. The force couple acting on the.

latch element in latched condition is such that the latch
element is actually being urged in a counterclockwise di-
rection or latching condition. Of course, the latch ele-
ment and the lever being non-yieldable- elements, the
latch element. is satisfactorily. held 'in latched position
as a result of the engagement of the detent 49 with the
shoulder 45.

Because of the relationship of the pivot centers as de-
termined by the pivot axes of the pivot shafts 28 and 29,
and because of the relationship of the detent. 49. of the
lever 24 with respect to the abutment 44 on the latch ele-

ment, only the single spring 26.is required to maintain the

latch element in unlatched position in readiness for latch-
ing engagement with the striker and.to hold the lever 24
so that its detent 49 is in readiness.to engage the shoulder
45 on the latch element when the latter is. rotated into
latching position after engagement with the striker. Be-
cause of the mechanical advantage obtained by the fact
that the spring acts on a shorter length of the lever 24
than does the actuator cam 27, the resistance of.the. ac-
tuating cam to being turned by the key is relatively low.

This provides the desirable low key torque which is an

important criteria of a satisfactory luggave compartment
latch mechanism.

‘It will be understood that the invention is not to.be:.

limited to the exact construction -shown and descnbed

but that various changes and modlﬁcatxons may be made‘ '
without departing from the spirit and scope -of the mven~

tion as defined in the appended claims.’
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1 claim: .

1. A latch mechanism comprising:.

an elongated housing having -spaced support Walls
- and side walls therebetween,

said side walls at one end of said hoising being con-

vergent and ‘being adapted to act as pilot means for’

guiding said latch mechanism’ into latchmg position
relative to a keeper device,

an elongated lever pivotally mounted-at oné of its ends -

- at said one-end-of said housmg for swinging move-

ment about & pivot .axis mtersectmg said support

‘walls,

10

said lever extending - longitudinally of said housmg”

along one of said side walls,

a latch element pivotally mounted -within said housmg
between said elongated lever and the other of said
side-walls for swinging movement about a pivot axis
located intermediate the ends of said housing and
parallel to said lever pivot axis.

said latch element having a keeper engaging portion
at one side thereof projecting through an aperture in
said other side wall of said housing,

a detent on said elongated lever intermediate the ends
and on the side thereof toward said other side wall,
an abutment on said latch element on the side thereof
opp031te said keeper engaging portion and i oppos-

mg relation to said detent.

spring means urging said elongated lever and thereby
said detent toward said other side wall into abutting
relation to said latch element abutinent,

and an outer manually operablé ‘means pivotally
mounted on one of said support walls at the other
end of said housing engageable with the other end

of said elongated lever to swing the same and there-

by said detent portlon out of latch element holding
posxtton

‘2. A latch mechanism compnsmg

an elongated housing having spaced support walls and
:side walls therebetween,
said side walls at-one-end of said housing being con-
- vergent and being adapted to act as pilot means for
guiding said latch mechanism into latching position
relative to a keeper. device,

an elongated lever pivotally mounted at one of its ends

at said one end .of said housing for swinging move-
ment about a pivot axis mtersectmg said - support
walls,

said lever extending longitudinally of said housing ad-
jacent one of said side walls,

a latch element pivotally mounted within said housing
between said elongated lever and the other of said
_side walls for swinging movement about a pivot axis
located intermediate the ends of said ‘housing and
parallel to said lever pivot axis,

. said latch element having a keeper engaglng portion at_

one “side thereof projecting through -an aperture in
said other side wall of said housing,
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a detent-portion on said elongated lever 1ntermed1ate '

the ends and on'the side: thereof toward said other
side wall,

an abutment on said latch element on the side thereof
opposite said keeper engaging portion and in oppos-
ing relation to.said detent portion,

said detent portion being engageable with one side of
said latch element abutment to hold said latch ele-
ment in latched position and with another side of said
“abutment in unlatched position of said latch element,

spring means urging said elongated lever in a direction
. 1o position said detent portion in abutting relation to
either side of said abutment,

,'the pivotal relationship of said let/er and.-said latch ele-

60

65
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ment and the relationship of said detent portion and
said one side. of said abutment when said latch ele- -
ment is"in latched position being such that the force . -

eXerted by said detent portion on said abutment'acts

75

. 6
substantially along a lifie passing to one side of said
latch element pivot axis and between the lever and
latch element pivot axes.
3. Alatch mechanism comprising:

“an elongated housing having: spaced support walls and

side walls therebetween,

said side walls at one end’of said housmg bemg convera
gent and being adapted t6 act as pilot means for guid=
_ ing'said latch mechanism into latchmg posxt.on rela~
tive to a keeper device, .-

. an elongated lever pivotally mounted at one of its ends

" -at said one end of said housmg for swinging move-
ment about a p1vot axis: 1ntersectmg sald support
“walls,

-said lever extending longxtudmally of saxd housmg adJa-

cent one of said side walls,

a latch element pivotally mounted within said housing
- between said elongated lever and the other of said side
walls for swinging movement about a pivot axis lo-
cated intermediate the ends of said housing and paral-
lel to said lever pivot axis,

said latch element having a keeper engaging portxon at
one side thereof projecting through an aperture in
said other side wall of said housing, -

a-detent portion on said elongated lever intermediate
the ends and on the side thereof toward said other
side wall,

an abutment on said latch element on the side thereof
opposite said keeper engaging portion and in oppos-
ing relation to said detent portion,

-said detent portion being engageable with .one side of

said latch element abutment to hold said latch ele-
ment in latched position and with another side of said
abutment in unlatched position. of said 1atch element,
spring means urging said elongated lever-in a direction

- to position said detent portion in abuttmg relation to
either side of said abutment, .

the pivotal relationship of said lever and said latch ele- -
ment and the relationship-of said detent.portion and
one side of said abutment when said latch element is
in latched position being such that the force exerted
by said .detent-portion ‘on .said abutment acts sub-
stantially along a line passing to one side of said latch
element pivot axis and between the lever and latch
element pivot axes;

and the relationship of said detent portlon and the other
side of said abutment when said latch element is held. .
in unlatched position being such that the force exert-
ed by said detent portion on said abutment acts-sub-
stantially along a line passmg to the other sule of
said latch element pivot axis.

4.. A latch mechanism comprising:

an elongated housing having spaced support walls and
side walls therebetween,

said side walls at one end of said housmg being comn-
vergent and being adapted to act as pilot means for
- guiding said latch mechanism into latching position
relative to a keeper device,

an elongated lever pivotally mounted at one of its ends
at one end of said housing for swinging movement
about a pivot axis intersecting said support walls,

said lever extending longitudinally of sa1d housmg adja-
cent one of said side walls,

a latch element pivotally mounted w1th1n said housing
between said elongated lever and the other of said
side walls for swinging movement about a pivot axis
located intermediate the ends of said housing and
parallel to said lever plvot axis, -

said latch element having a keeper engaging portton at
one side thereof projecting through an aperture in
said other side Wwall of said housing,

a detent portion- on said elongated lever 1ntermed1ate
the ends and on the side thereof toward satd othe1
side wall,

an abutment -on said latch element on the side thereof :
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opposite said keeper engaging portion and in oppos-
ing relation to.said detent portion,

said detent portion being engageable with one. side of
said latch element abutment to hold said-latch ele-
ment in latched position:and with another side of said
abutment in unlatched position of said latch-element,

spring means urging said elongated lever in a direction
to position said' detent in abutting relation to: either
side of said abutment, . ]

the pivotal relationship of said lever and said:latchrele-
ment and . o :

(1) the relationship of said detent portion and said one
side of said abutment being such that when said-latch
element is in latched position said detent portion holds

"said latch element against movement in unlaiching
direction, and

3,170,722
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7 outer manually operabie means pivotally mounted on one
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(2) the relationship of said detent and said other side
of said abutment being such that when said latch ele-
ment is in unlatched position said detent yieldingly
holds said latch element in-said unlatched position.

5. A latch-mechanism according to claim 4 having an

of said support walls for engagement with- the other end
of said elongated lever to swing the same out of latch ele-
ment holding position.
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