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2,848,736
HINGE AND HOLD-OPEN

Samuel F. Loria, Livonia, Mich., assignor to General
Motors Corporation, Detroit, Mich., a corporation of
Delaware

Application May 31, 1956, Serial No. 588,511
8 Claims. (CI. 16—142)

‘This inventicn relates to a hinge and hold-open, and
more particularly to a two-position hinge and hold-open
for automobile dcors. ; ;

One feature of the invention is that it provides an
improved hinge and hold-open assembly; another feature
of the invention is that it provides a novel two-position
unitary hinge and hold-open; a further feature of the
invention is that it provides a hinge and hold-open in-
cluding a toggle linkage for yieldably holding the door
in an intermediate open position and a spring detent over
which the hinge strap rides when the door swings from
intermediate cpen position to fully open position; an addi-
tional feature is that the toggle linkage is mounted on
the hinge box on a movable pivot and the toggle link-
age moves from closed to extended position when the
door is swung from closed to intermediate open position,
the pin sliding in the slot when the hinge strap rides
over the detent as the door is swung from intermediate
open position to fully open position.

Other features and advantages of the invention will
be apparent from the following description and from the
drawings, in which:

Fig. 1 is a section through a portion of an automobile

door and body pillar showing the novel hinge and hold-

open with the door closed;

Fig. 2 is a view similar to Fig. 1 showing the door in
fully open position;

Fig. 3 is a view similar to Fig. 1 showing the door in
intermediate open position;

Fig. 4 is a view taken along the plane 4—4 of Fig. 1,
parts being brcken away to show underlying structure;

Fig. 5 is an enlarged detail section taken along the
line 5—5 of Fig. 2 and showing the spring detent;

Fig. 6 is an enlarged section through the toggle link-
age taken along the line 6—6 of Fig. 2.

Automobile doors conventionally are provided with
yieldable hold-open devices which may or may not be
unitary with the hinge. Since the doors are mounted on
inclined hinge axes so that the outer edge of the door
rises as the door is opened, it is important to provide a
hold-open device at the open position to prevent the
door from closing by gravity when a passenger is enter-
ing or leaving the car. This invention provides a novel

two-position hold-open which is unitary with the hinge.’

A first hold-open includes a toggle linkage in which the
links are extended to provide a yieldable hold-open at
an intermediate door open position. A second hold-open
includes spring detents on the hinge box, the hinge strap
riding over these detents as the door swings from inter-
mediate open position to fully open pesition. The toggle
linkage is mounted on a movable pivot comprising a pin
and slot connection on the hinge box and as the door
swings to fully open position, the toggle linkage moves
along the slot. : )

Referring now more particularly to the drawings, an
automobile front door 10 has a reinforced inner panel
12 to which is secured by bolts 14 a gooseneck type hinge
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strap 16 which extends past the jamb edge of the door
into a body hinge pillar 18.

A U-shaped hinge box 2§, which may be regarded as
the fixed hinge strap, is secured to the body pillar by
bolts 22. The inner end of the gooseneck hinge strap
16 is pivotally mounted between the walls of the hinge
box on a pin 24 so that the door 10 may swing between
the closed position of Fig. 1 and the fully open position
of Fig. 2. Stop means for limiting swinging movement
of the door and defining the fully open position thereof
comprise lugs 26 bent from the respective opposite walls
of the hinge box and adapted to be engaged by the strap
16 at or just beyond the position shown in Fig. 2.

An extension 28 projects from the stem portion of the
gooseneck hinge strap, being secured thereon by a screw
30. This extension substantially covers the opening in
the body pillar through which the hinge strap extends
when the door is open as shown in Fig. 2, and the ex-
tension provides one abutment for a first hold-open
device comprising a spring urged toggle linkage counter-
balance, the other abutment of which i§ the hinge box
20. This toggle linkage includes two links 32 and 34
of sheet metal channel form, the base of the channels
constituting the outer faces of the links as shown in Figs.
1, 2 and 6. Link 34 carries a pin 36 which extends
through a curved slot 38 in each wall of the hinge box
20, opposite ends of the pin being headed at 36a to hold
the pin in the slot. Link 32 is pivoted on the extension
28 by means of a pin 46. The links 32, 34 are pivoted
on each other by a tubular pin 42, the ends of which
are flared for retention. A coil spring 44 on the pin 42
has opposite ends 44a and 44b which project outwardly
from pin 42 and respectively engage the links 32 and
34 for biasing the toggle to the extended position shown
in Figs. 2 and 3. The limit of extension of the toggle
linkage is defined by abutments 46 at the adjacent ends
of the base porticn of the links 32, 34. As shown in
Fig. 1, the pin 36 is slightly to the left of the plane con-
taining the axes of pins 24 and 48 when the door is closed
so that spring 44 exerts a slight closing force on the
door for the first degrees of opening movement of the
door. As the door opens further, an opening force is
exerted which increases as the force advantage of spring
44 increases. This force may be such, by proper choice
of pivot pin locations and spring strength based upon
the weight and hinge axis orientation of the particular
door, as approximately to balance the door during a
portion of the opening movement and then to consider-
ably overbalance the door when the toggle links are
extended as shown in Figs. 2 and 6.

As the door is swung from the closed position of Fig.
1 toward the intermediate open positicn of Fig. 3, pin
40 swings through an arc extending downwardly and to
the right in Figs. 1 and 3 to extend the toggle links.
When the links reach the extended position of Fig. 3,
they exert a yieldable hold-open force in the conven-
tional manner of such linkage. A similar foggle linkage
arrangement is shown and described in the applicaticn
of William F. Kapanka and Barthold F. Meyer, entitled
“Door Hinge, Check, and Hold-Open” filed November
30, 1953, as Serial No. 394,936, now Patent No. 2,775,783
dated January 1, 1957 and assigned to the assignee of
this application.

As shown in Fig, 3, the toggle links reach their ex-
tended position when the door is only in an intermediate
open position and a second hold-open device is provided
to hold the door in the fully open position of Fig. 2.
This second hold-open device comprises a pair of spring
detents 50, one being mounted on each opposite wall of
the hinge box as shown best in Figs. 4 and 5. FEach
detent is U-shaped in transverse section, the base of the
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U ‘extending through an opening 52 in the hinge box wall
and one arm of the U being secured by rivets 54°to the:
outside of the hinge box wall. The other arm of the U.
which lies- inside the hinge box wall terminates in. a de-,

pressed portion 56 (sée Fig. 5) forming a y1eldable hold- .

.open detent for the hinge strap 16.
_As the 'door is swurg from the intéringédidte. open -Po-

sition of Fig. 3 'to the fully open position of Flg 2, the .
hinge strap 16 rides over the spring detents 50, seattng in.
the recesses 56 just ‘prior to engagement of thé hinge
strap with the stop lugs 26 which define the fully open
During this movement from inter-
mediate. open position to fully open position, the pin 36 .-
which: supports one end of the toggle linkage on'the hinge
box rides down the curved slot 38 frém the Pposition of -

position of the door.

Figs. 1 and 3 'to the’ posrtron of Fig. 2. This results in
a_two-stage hold-open. - The -door may be swung to the
intermediate posrtron of Fig. 2 fo provide a relatively
small ‘access opening jnto the automobile, or, if desired,
the door may be swung to the fuily open position of th

4

3 Apparatus of the character claimed in clalm 2,

“whréin, when “the toggle 15 closed, the ptvot between the

.. wherein said first-strap.is-

second toggle link and the second strap is located closely
adjacent a plane containing the pivotal axis of the connec-

' tion between ‘the first link and the first strap and the

pivotal axis of the connection between said straps.
4. Apparatus of the ¢haracter claimed in claim 2,
L-shaped, having - a base which

s plvotally connected to said second strap and a stem

which:is ‘coninected:to: said: closure, the pivotal-connection
bétween “said” first stfap ‘and: the :first ‘link being closely
adjacent the bend in said strap.

5. Apparatus -of :the -character. claimed in claim 2,
wherein said first strap is bent in the form of an L, hav-
ing a base pivotally-connected to-said- second strap and a
stem connected to said closure, and wherein said first
strap has an extension projecting from said stem, the

- pivotal. connection between said. first strap and first link

20

2°to provrde a larger access opening.. When the door s

swung .closed from the fully open position, the inéftia of

the ‘moving door is sufficiént to break the toggle when the

pin 36 ‘strikes: the upper end of the siot 38 so that the .
door- may ' be closed through a single effort despite the;

use of the two-stage hold-open. _
While I have shown:and described .one embodiment of

my “invention, it is capable of many modifications.’
-30

Changes, :therefore, in the construction and arrangement‘
may be made Wrthout departrng from the spirit and scope
of the invention as set forth in'the appended claims.

T claim:

1. A twd—posﬁron hinge and. hold- -open assembly - for’
body and <losure members, comprising in combination,”
a first hinge strap connected to the closure member, a sec-~

‘ond hinge strap’ connected to the body member, means
prvotally connecting said straps together to permit swmg-
ing “said closure between -open and closéd positions, .a
first hold-open comprising a toggle linkage including first
and second -links, pivot mesdns connecting the links to-
gether, means prvotally connectmg said first link to said
first strap” “and ‘pin and ‘slot means. pivotally and bodily

40

movably connecting the’ second link to the second strap, ~
" mediate open “position to fully - open position.

the toggle links being extended when the closure is in an

intermediate’ open'position and being c¢losed when the_

closure is swung to closed position, and the pin sliding in

the slot to move the toggle links bodﬂy with reference to -

said-second strap when the closure swings from interine-
diate open posmon to fully -open position, and a second
hold-open comprising detsnt méans on the second hinge
strap -over which said" first hinge strap rides when thé
closure is swung from intermediate opén position to fully
open position;

2.- A two-position hinge and ‘hold- open assembly for

. body and closure members comprising in combination, a

first hlnge strap connected to the closure” member, a sec-
ond hinge strap connected to the body member, means
plvotally connecting said straps together to permiit swing-
ing-said closure between open and closed positions, stop
means for limiting ‘movement of said closure and for de-
fining' the fully opén position théreof, a first hold- -open

bemg on.said extension, .

‘6. A two-position hinge and hold-open assembly for
body and closure members, comprising in combination, a
first hmge strap connected to. the closure member; a

;second hmge strap connected to the body member, means

vaotally connectmg said straps together to.permit swmg-
ing said. closure between open.and closed positions, a first
hold—open comprrsrng a tog gle linkage including first and
second, lmks, pivot “means connectmg the links and a

*spring ‘Tounted on the pivot medns and reacting agamst

both_‘hnlxs olbras the lmkafre toward an eAtcnoed post—

ﬁrst strap at a. point between the ‘connection of the first
strap to the closure .member and the means.pivotally con- .
nectmg sard straps together, pin and -slot means ptvotalry

the toggle ‘links bemu extended when the clo-
sure is in an mtermedlate open position and being closed
agamst the.force of sard sprmg when the closure is swung

“to closed posmon and. the pin. sliding in the slot to move

the ‘togzle links bodily with reference - -to .said second
strap, when, the closure. swings. from intermediate open
postt n. to. fully -open posttlon, ‘and ‘a- second hold-open
comprising détent means on -one- strap .over which the

‘other, strap, rides when:the closure is:swung frem inter-

7..A two-position: hinge. and hold-op n assembly -for
body and clostire members comprising in.combination, a
first hinge strap-connected .to thé closure member, a sec-

““ond. hmge strap connected to.the body member, means

-50

55

<60

comprising-a toggle linkage including first and’ second .
links, pivot means connecting the links, means p1votallym

connecting said: first link to said first strap and pin and.
slot-means- pivotally and bodily movably connecting the-
second: link to the second strap, the" toggle links ‘being, .

extended when the closure is in an intermediate’ open
position -and being- closed when' the closure is'swung ‘to.
closéd -position, ‘and the: pin sliding in the slot to move

the’ toggle links bodily with reference to said second strap :

when ‘the clostre - -swings from’ intermediate ‘opén pos1—
tion to fully open position, and a second hold-cpen com-

85

plvotally connecting sald _straps together. to permit swing-
ing said’ closure between: open and closed positions, ‘stop
means ‘on. one strap for. abutment by the other strap.to
liniit opening movément-of said. closure and to define _
‘the fully open position therecf, a first hold-open compris-
ing.a toggle lmkage including first -and second links, pivot
meéans connectmg the -links tooether at one end and a
spring mounted on said pivot.means and reacting agarnst
both’ Imks to- bids. ‘the’ linkage toward an extended posi-
tion, ‘means. plvotally connecting -the - other end of said
first. lmk to.said first strap at a point on the first strap be-
tweén “the connectron of the first strap to .the closure
member and the mieans pivotally connecting said-straps to-
gether,: pin. and slot means. pivotally and bodily movably

' con_nectmg ‘the-other:end of the second link to the second

strap, the axis: of said last:mentioned pivotal connection
being: spaced from the connection between the' second

- strap:and:the body :member-and spaced from the meéans

‘%0

prising "a spring detent on the second ‘strap™ over "which

said’ first -hirge’ strap’ rldes when ~the' ¢losure’” is-swung:
from' intermediate open-position ‘to- fiilly ‘open position.:

5.

-.pivotally connecting. said straps together; the toggle links

being extended “when the- closure ‘is' in-an intermediate.
open- position* and’ béing ‘closed- against ‘the force of said
spring ‘when'the closufe is' swung to: closed position, and
the pin sliding in the slot when the closure swings from

“intérmédiate- open’ posrtron ‘to fally - open position, and a

second _»hold-opbn comprising a spring-detent on the sec-
ond- §trap*so -locatéd-that the' fifst. ‘strap rides over said



92,848,786

5

detent when the closure is swung from intermediate
open position to fully open position.

8. A two-position hinge and hold-open assembly for
body and closure members, comprising in combination, a
first hinge strap connected to the closure member, a
second hinge strap connected to the body member, means
pivotally connecting said straps together to permit swing-
ing said closure between open and closed positions, stop
means on one strap for abutment by the other strap in
the fully open position to limit opening movement of
said closure and to define the fully open position thereof,
a first hold-open comprising a toggle linkage including
first and second links, pivot means connecting the links
together at one end and a spring mounted on said pivot
means and reacting against both links to bias the link-
age toward an extended position, means pivotally con-
necting the other end of said first link to said strap at a
point on the first strap located between the connection
of the first strap to the closure member and the means
pivotally connecting said straps together, a slot formed in
the second strap at a location spaced from the pivotal
connection of the first and second straps, a pin connect-
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ing the other end of said second link to said second strap
in said slot, the toggle links being folded with said pin
being located at one end of said slot when the closure
member is in closed position and the toggle links being
extended when the closure member is in an intermediate
open position, and the pin sliding in the slot to the other
end thereof when the closure swings from intermediate
open position to fully open position, and a second hold-
open comprising a spring detent on the second strap so
located that the first strap rides over the detent when
the closure reaches fully open position.
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