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United States Patent Office 

2,992,451 
DOOR HOLDING DEVICES 

Rudolph I. Schonitzer, Shaker Heights, and Angelo R. 
De Vito, Cleveland, Ohio, assignors to Lisle W. 
Menzimer, trustee, Rockford, Ill. 

Filed June 23, 1958, Ser. No. 743,587 
8 Claims. (Cl. 16-141) 

This invention relates to holding devices for auto 
mobile doors and the like which have a tendency to 
Swing, usually a normal tendency to fall shut. Door 
holding devices of the kind provided by this invention are 
often referred to as infinite-position holding devices be 
cause they act to hold the door in any open position to 
which it is moved and left standing, but still permit the 
door to be readily moved to any other desired position. 

This application is related, as to subject matter and 
through common ownership, to co-pending application 
Serial No. 726,235 filed April 3, 1958. 
The tendency for an automobile door to swing is fre 

quently the result of, or influenced by, an inclined hinge 
axis incident to body design requirements or other factors, 
and may also be produced by various other causes such 
as by the transverse curvature or crown of a pavement 
or road, by the slope of a hill, or by a gust of wind. 
Such a tendency, when in the closing direction, causes the 
door to strike the legs of a person entering or leaving the 
automobile. This tendency of an automobile door to 
Swing is prevented or minimized by the holding means of 
the present invention which is effective to hold the door 
in any open position in which it is left standing, without 
preventing a relatively free manual movement of the door 
to any other desired position. 
As one of its objects, this invention accordingly pro 

vides a novel infinite-position door holding means or de 
vice comprising a ramp means having a curved-surface 
thrust portion and a follower means relatively slidable on 
the ramp means, the resistance to sliding between the fol 
lower means and the ramp means or the thrust portion 
of the latter being effective to produce a substantially 
balanced condition of the door for holding the same in 
any open position to which it is moved. 
Another object is to provide a novel door holding de 

vice of the character just mentioned and wherein the 
thrust portion of the ramp means extends in an arcuate 
and eccentric relation around the hinge axis and the fol 
lower means is shiftable generally radially of the hinge 
axis for maintaining the sliding engagement with the 
thrust portion and is held against the latter by spring 
eaS. 

Still another object is to provide a novel door holding 
device of the character above referred to and which is 
of a simple, rugged and compact construction adapted 
to be readily embodied in the hinge means of the door. 

Additionally, this invention provides a novel door hold 
ing device of the co-operating ramp and follower type and 
adapted for incorporation in a hinge means employing 
a hinge bracket made of stamped metal and having spaced 
walls or flanges, and wherein the ramp means comprises a 
pair of ramps on the spaced walls or flanges and prefer 
ably formed by edge portions thereof, the follower means 
being in sliding engagement with both ramps preferably 
by extending in a spanning relation across such edge portions. 

Other objects and advantages of this invention will be 
apparent in the following detailed description and in 
the accompanying drawings forming a part of this specifi 
cation and wherein, 
FIG. 1 is a partial side elevation of an automobile 

body having door holding means or device of the present 
invention applied thereto; 

FIG. 2 is a partial transverse horizontal section taken 
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on section line 2-2 of FIG. 1 and showing the door 
holding device on a larger scale; 

FIG. 3 is a partial transverse horizontal section similar 
to that of FIG. 2 but showing the door in its full-open 

5 position; 
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FIG. 4 is a partial transverse vertical section taken on 
section line 4-4 of FIG. 2; 

FIG. 5 is a fragmentary transverse vertical section 
taken on section line 5-5 of FIG. 2 and showing check 
means engageable by the hinge arm when the door is in 
the full-open position; 

FIG. 6 is a transverse horizontal section similar to that 
of FIG. 2 but showing a first modified form of door 
holding device; 

FIG. 7 is a plan view showing the door holding device 
of FIG. 6 in detached relation and representing the con 
dition of the holding device when the door is in the 
full-open position; 

FIG. 8 is a transverse vertical section taken on section 
line 8-8 of FIG. 6; 

FIG. 9 is a fragmentary vertical section taken through 
the holding means of FIG. 6 as indicated by section line 
9-9 thereof; 

FIG. 10 is another fragmentary vertical section taken 
on section line 10-10 of FIG. 7; 

FIG. 11 is a plan view showing a second modified 
form of door holding device in a detached relation and in 
a condition corresponding with the closed position of the 
door; 

FIG. 12 is a plan view similar to that of FIG. 11 but 
showing the condition of the holding device when the 
door is in its full-open position; 

FIG. 13 is a vertical section through the door holding 
device of FIG. 11, the view being taken as indicated by 
section line 13-13 thereof; 

FIG. 14 is a vertical section taken on section line 
14-14 of FIG. 12; and 

FIG. 15 is a fragmentary plan view corresponding with 
a portion of FIG. 11 but showing a somewhat different 
follower means. 

Proceeding now with a more detailed description of 
the door holding means or device of this invention and 
the application thereof to an automobile or the like, 
FIGS. 1 to 5 inclusive of the drawings show such a door 
holding device 10 associated with door and door support 
structures 11 and 12 of an automobile body 13. The door 
11 is swingable on an upright hinge axis provided by the 
hinge pins 14 of a pair of vertically spaced hinges 15 
and 16 and comprises a hollow door structure having 
spaced outer and inner side walls 17 and 18 and a hinge 
anchorage means 19 located in the chamber or space 20 
between such walls. The door 11 also includes an up 
right edge wall 21 which faces toward the support struc 
ture 12 when the door is in its closed position as shown 
in FEGS. 1 and 2. 
The door support structure 12 is here shown as being 

an upright doorframe portion of the automobile body 13 
comprising Spaced outer and inner side walls 23 and 24 
and having a chamber or recess 25 therein between the 
planes of Such outer and inner walls. An upright an 
chorage wall 26 for attachment of the hinges 15 and 16 
extends between the side walls 23 and 24 and faces 
rearwardly of the vehicle and toward the door opening. 
The Support structure 12 may also include an upright 
edge wall 27 Spaced rearwardly from the upright an 
chorage wall 26 and with respect to which the upright 
edge wall 21 of the door 11 occupies an opposed position 
when the door is fully closed. The upright edge wall 27 
can be omitted from the Support structure 12 but, when 
used, is provided with suitable clearance openings there 
in for the hinges 15 and 16. 
The design of the automobile body 13 is here shown 
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as being a conventional one in which the hinge pins of 
the hinges 15 and 16 provide a substantially vertical 
hinge axis 30 for the door 11 and which axis in inclined 
from the vertical. The direction and extent of the in 
clination of the hinge axis 30 are such that the door 11 
has a normal tendency to swing, usually a normal ten 
dency to fall shut, when it has been manually swung to 
an open position and released by the operator. 
The door holding device 10 develops or produces a 

holding action or force which counteracts the normal 
tendency of the door 11 to swing or fall shut and, as 
explained in greater detail hereinafter, provides a sub 
stantially balanced condition for the door Such that the 
door will be held in any open position to which it has 
been moved and left standing, but will nevertheless be 
readily movable to any other of its positions to which 
the operator may wish to move it. 
The holding device 10 comprises co-operating ramp 

means and follower means here shown in the form of 
co-operating ramp and follower members 32 and 33 
which are associated with the door support structure 2 
and the door structure 1 and produce for the latter the 
holding action referred to just above. In the door hold 
ing device 10, the ramp member 32 is associated with 
the door support structure 2 and the follower member 
33 is associated with the door 11. The holding device 
10 is also shown herein as being associated with the hinge 
means of the door 11, in this case the upper hinge 15 
thereof. In the holding device 10, as disclosed herein, 
the ramp member 32 is associated with and carried by 
the portion of the hinge a5 which is attached to the door 
support structure 2 and the follower member 33 is 
associated and carried by the portion of this hinge which 
is attached to the door il. 
The hinge 15 comprises a hinge bracket 35 mounted 

on the door support structure 12 and a hinge arm 36 
attached to the door 11 and pivotally connected with 
the hinge bracket by the hinge pin 14. The hinge bracket 
35 is usually a die-formed metal member, preferably a 
stamped sheet metal member, and comprises upper and 
lower flanges 37 and 38 and an upright attaching wall or 
web 39 connecting such flanges and providing for at 
tachment of the hinge bracket to the anchorage wall 26 
by suitably located screws 40. The hinge bracket 35 also 
comprises formed knee portions 41 and 42 on the flanges 
37 and 38 and which provide mounting portions for the 
hinge pin 14. 
The hinge arm 36 is usually a die-formed metal mem 

ber and has the form of a bell-crank lever carrying an 
eye portion 43 at the front end thereof which is received 
between the knee portions 41 and 42 of the hinge bracket 
and is pivoted on the hinge pin i4. The other end of 
the hinge arm 36 projects from the recess 25 of the door 
Support structure 2 and has the door 11 mounted there 
on as by means of the attaching screws 44 which connect 
the anchorage means 19 of the door with the hinge arm. 
The ramp member 32 is here shown as being a curved 

or crescent-shaped member or sector portion carried by 
the flange 37 of the hinge bracket and comprising legs 
or flanges 46 and 47 in a substantially right-angle rela 
tion to each other, as shown in FIGS. 2, 3 and 4. The 
leg 46 forms an attaching leg by which the ramp member 
32 is secured to the flange 37 as by the use of suitable 
attaching screws 48. The leg 47 is of a concavely curved 
shape and extends arcuately and eccentrically around the 
hinge axis 30 with its concavely curved side presented 
toward the latter. 
The follower member 33 is here shown in the form 

of a plunger member which is slidable on the ramp 
member 32 during swinging movements of the door 11 
and is shiftable substantially radially of the hinge axis 
30 for maintaining its sliding engagement with the ramp 
member during the opening and closing swinging move 
ments of the door. Guide means is provided on the 
hinge arm 36 for Supporting the follower member 33 and 
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4. 
guides the same during the radial shifting thereof. Such 
supporting and guiding means for the follower member 
33 is here shown as comprising a guide tube 50 having 
the following member 33 slidable therein and an attach 
ing bracket 51 which is secured to the hinge arm 36 by 
suitable screws 52. - 
The attaching bracket 51 comprises in intermediate 

portion 518, through which the screws 52 extend for 
clamping such intermediate portion against the hinge arm 
36, and a pair of end flanges or arms 53 and 54 for sup 
porting the guide tube 50. The arm 53 is provided with 
an opening in which one end of the guide tube 50 is 
received, as shown in FIG. 4, and the arm 54 forms a 
recessed cover means in which the other end of the 
guide tube is engaged. The arm 54 is provided with a 
guide opening 55 centrally of the cover means. 
The follower member 33 comprises a metal plunger 

head 57 which is slidable in the guide tube 50 and pro 
jects therefrom for co-operation with the ramp member 
32, and a stem 58 connected with the head and slidably 
movable in the guide opening 55. A compression spring 
59, usually a preloaded spring, is disposed in the guide 
tube 50 in surrounding relation to the stem 58 of the 
follower member. One end of the spring 59 is seated 
against the cover means of the arm 54, and the other 
end thereof is seated against the head 57 of the follower 
member such that the spring is continuously effective on 
the follower member 33 for holding the same in sliding 
engagement with the ramp member 32. The follower 
member is held against rotation about the axis of the 
stem 51 by providing the latter with a flat surface 60 on 
one side thereof which cooperates with a similar flat 
portion provided on the arm 54 at one side of the guide 
opening 55. 
The sliding engagement of the ramp member 33 with 

the follower member 32 can be a sliding engagement di 
rectly with the arcuately and eccentrically extending 
curved leg 47 as a thrust element or surface, but prefer 
ably, the thrust element or surface of the ramp member 
32 is provided by a nonmetallic member or strip 61. 
mounted on the leg 47 and having substantially the same 
concavely curved shape and eccentric location relative 
to the hinge axis 30. The thrust element 61 is made of 
a suitable plastic material such as nylon, and may be in 
the form of a substantially uniform thickness layer of 
Such plastic material which is secured to the ramp mem 
ber 32 by any suitable attaching means. In this case the 
attaching means is shown as comprising rivets 62 although 
cement can be used or a combination of such attaching 
mediums. The plastic material of the thrust element 
61 is yieldable or resiliently flexible rather than hard or 
brittle, and the sliding engagement of the follower mem 
ber 33 thereon will accordingly have a desired uniform 
friction coefficient and will provide for a smooth and 
quiet functioning of the door holding device 10 with 
minimum abrasion or wear on the ramp member. 
The end or contact portion of the follower member 33 

which engages the thrust element 61 is a transversely 
curved or convex contact portion 63 having substantially 
the same curvature as the thrust element so that a sub 
stantial area will be provided for the sliding engagement 
of the follower member with the thrust element. Be 
cause of the flexible and resilient character of the thrust 
element 61, this member will be indented somewhat by 
the follower member 33 particularly when the latter is 
in a rest position. This indentation by the follower mem 
ber is temporary only inasmuch as the resilient character 
of the plastic causes the thrust element 61 to restore itself 
to a smooth and regular contour promptly after the fol 
lower member has moved to a different location there 
along. The temporary indentation thereof causes the 
plastic thrust element 61 to provide a factor of additional 
resistance to movement of the follower member away 
from such a rest position, and this added resistance factor 
contributes to the effectiveness of the holding device in 
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developing or producing its holding action for holding 
the door 11 in a desired open position to which it is 
moved and left standing. 
From the construction and arrangement of the door 

holding device 10 as thus far described, it will be seen 
that during the opening and closing swinging movements 
of the door 11 the guide tube 50 and its attaching bracket 
51 sweep along the ramp member 32 and cause the above 
mentioned sliding of the follower member 33 on the 
arcuate and eccentric thrust element 61. To accommo 
date this sweeping movement of the attaching bracket 51, 
the flange 37 of the hinge bracket is provided with arcu 
ate clearance slots 65 and 66 through which the arms 
53 and 54 extend as shown in FIG. 4. 
The location of the ramp member 32 on the hinge 

bracket 35 is in the orientation shown in FIGS. 2 and 4 
from which it will be seen that the end 32 of the ramp 
member which lies at a shorter radial distance from the 
hinge axis 30 is located nearest the center-line of the ve 
hicle and points in a generally longitudinal and forward 
direction on the latter. It will also be observed that 
the end 32b which is spaced at a relatively greater radial 
distance from the hinge axis 30 extends generally trans 
versely of the vehicle and points in an outward direction 
away from the center-line of the vehicle. 

Because of this orientation of the ramp member 32 
and its eccentric arcuate relation to the hinge axis 30, 
it will also be seen that the end 32a can be conveniently 
referred to as the downhill end and the end 32 can be 
referred to as the uphill end. Additionally, it will be 
seen that by reason of this orientation and arrangement, 
the sliding travel of the follower member 33 on the thrust 
element 61 will be a travel in an uphill direction along 
the thrust element during swinging of the door 1 toward 
its closed position shown in FIG. 2 and the sliding travel 
of the follower member along the thrust element during 
the opening movement of the door will be a downhill 
travel. 

It will accordingly be understood that the door holding 
action or force developed between the ramp member 32 
and the follower member 33 will comprise several factors 
including the sliding friction between the ramp member 
and the thrust element 61, the effect of the temporary 
indentation of the thrust element by the follower member, 
the thrust and loading flexure of the spring 59, and the 
uphill inclination or eccentric characteristic of the thrust 
element. Thus, when the door it is swung to an open 
position and the operator's hand is removed therefrom, 
any swinging tendency of the door such as a normal 
tendency to fall shut by reason of the above-mentioned 
inclination of the hinge axis, will be resisted by the fric 
tion between the follower member and thrust element, 
by the uphill character of the sliding travel of the fol 
lower member on the ramp member, and by the resistance 
of the spring 59 to increased loading flexure thereof. 
The dimensional values for the associated components 

are such that the holding action, developed by the device 
10 for the door 11 by the various factors just referred 
to above, will provide a substantially balanced condition 
for the door which will cause the door to remain in any 
open position to which it is moved and left standing but 
will still permit the door to be freely movable to any 
other desired position. It will likewise be seen that dur 
ing the opening movement of the door 11, the expansive 
action of the spring 59 and the downhill sliding travel of 
the follower member 33 on the ramp member 32 under 
the unloading flexure of the spring, will assist the open 
ing movement of the door. 
As shown in FIGS. 2, 3 and 5, the holding device 10 

includes check means for limiting the movement of the 
door 1 in the opening direction when the door ap 
proaches or reaches its full-open position. This check 
means comprises a stop in the form of a pin or rivet 67 
extending through the flanges 37 and 38 of the hinge 
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6 
bracket 35 and engageably by the hinge arm 36 as shown 
in FIG. 5. 

FIGS. 6 to 10 inclusive of the drawings show a door 
holding device 70 which is similar in character to the door 
holding device 10 but differs therefrom in that the ramp 
member 72 is carried by the hinge arm 73 and the fol 
lower member 74 slidable in a guide sleeve 75 which is 
mounted on the hinge bracket 76. The ramp member 72 
is of the same general shape as the ramp member 32 and 
carries a plastic thrust element 77 similar to the above 
described thrust element 61. The ramp member 72 is 
mounted on the hinge arm 73 by suitable angle-shaped 
attaching brackets 78 and suitable attaching screws and 
rivets 79 and 80. The holding device 70 is shown in 
FIG. 6 as being associated with door and door support 
structures 32 and 83. 

During the swinging of the door 82 relative to the 
door support structure 83, the ramp member 72 sweeps 
past the follower member 74 with a relative sliding en 
gagement of the thrust element 77 against the latter. 
This Sweeping movement of the ramp member 72 is ac 
commodated by an arcuate clearance slot 84 provided in 
the upper flange 85 of the hinge bracket and through 
which the ramp member extends as shown in FIGS. 6, 7 
and 8. 
The guide sleeve 75 for the follower member 74 is 

here shown as having a half-round cylinder portion 87 in 
which the head 74 of the follower member is slidable 
and as also having attaching flanges 88 which are welded 
to the flange 85 for mounting the guide sleeve on the 
hinge bracket. A bent lug 89 provided on the flange 85 
forms a cover element for one end of the guide sleeve 75 
and is provided with a central guide opening 90 for the 
Stem 9 of the follower member. The head 74a of the 
follower member projects from the guide sleeve 75 and 
has a concavely curved contact portion 92 which con 
forms to the curavture of, and is maintained in sliding en 
gagement with, the thrust element 77 by a compression spring 93. 
The Spring 93 is preferably a preloaded spring and is 

disposed around the stem. 91 of the follower member. 
The spring 93 has one end thereof in engagement with 
the head 74 and its other end seated against the cover 
forming lug 89. The head 748 is provided on one side 
thereof with a flat surface 94 which is slidable on the 
flange 85 of the hinge bracket for preventing rotation 
of the follower member about the axis of its stem. 91. 
The location and arrangement of the ramp member 72 

relative to the axis 95 of the hinge pin 96 is such that 
during the closing movement of the door 82 the relative 
sliding travel between the ramp member 72 and the fol 
lower member 74 will be a sliding travel in an uphill di 
rection tending to produce a loading flexure of the spring 
93 and will cause the development of a holding force 
which will counterbalance the weight of the door 82 and 
the tendency of the latter to fall shut due to either a 
permanent or temporary inclination of the hinge axis 95. 
The opening movement of the door 82 will be assisted by 
the expansive action of the spring 93 and the relative slid 
ing between the ramp member 72 and the follower mem 
ber 74 during such opening movement will be a relative 
downhill travel. The holding action developed by the de 
vice 70 will cause the door 82 to be held in any open 
position to which it is moved and left standing, in sub 
stantially the same manner as the holding action de 
veloped by the holding device (3. 
The door holding device 70 includes a check means for 

limiting the opening movement of the door and which 
compirses a stop member 98 provided on the hinge brack 
et 76 and engageable by a portion of the hinge arm 73, 
as shown in FIGS. 7 and 10, when the door 82 reaches its 
full-open position. The stop member 98 is here shown as 
being a strap secured to a pair of bent lugs 99 provided 
on the upper and lower flanges of the hinge bracket 76. 

FIGS. 11 to 14 inclusive of the drawings show a second 
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modified door holding device 102 for use between door 
and doorframe structures in the same relation and man." 
ner as the door holding devices 10 and 76 and which like 
wise provides for a substantially balanced condition of 
the door for holding the door in any open position to 
which it is moved and left standing, but which will still 
permit a relatively free movement of the door to any 
other desired position. The door holding device 102 is 
shown in FIGS. 11 and 12 as representing an installed 
position of this device for a left front vehicle door, 
FIG. 11 representing the door-closed condition of the de 
vice and FIG. 12 the door-open condition of the device. 
The holding device 102 comprises a pair of ramp them. 

bers 103 and 104 provided with thrust elements its and 
g06, and a follower member 107 co-operating with the 
ramp members and slidably engaging the thrust elements 
15 and 16 thereof. The ramp members 503 and 04 
are located on a hinge bracket 109 which is adapted to be 
mounted on a door support structure or portion of a 
vehicle body, and the follower member EC7 is located on 
a hinge arm 110 which is adapted to be connected with 
and support a door or the like associated with the door 
support structure. 
The hinge bracket 109 is here shown as being a 

stamped metal member having spaced walls or flanges 
and 1:2 and an attaching wall or web 13 connect 

ing the flanges and adapting the bracket for attachment 
to the door support structure by Suitable screws. The 
hinge bracket 169 also comprises a hinge pin 14 extend 
ing between and mounted in formed knee portions 11 
and G2a of the flanges i and 2. 
The hinge arm a 10 is in the form of a bell-crank lever 

and comprises a stamped metal member having spaced 
flanges 15 and 116 extending longitudinally of the lever 
and a longitudinal web 117 extending between and con 
necting the flanges. The space between the flanges 115 
and 116 forms a longitudinal channel recess 128 whose 
bottom wall is formed by the longitudinal web 117. The 
hinge arm 110 is provided at one end thereof with a 
straight portion 59 as an attaching portion for mount 
ing the door thereon, and is provided at its other end 
with an eye portion 120 which is disposed between the 
knee portions 11a and 112 of the hinge bracket and is 
pivoted on the hinge pin 114. 
The ramp members 103 and 104 are carried by the 

flanges 11 and 12 of the hinge bracket and are formed 
by convex curved edge portions 22 and 123 of these 
flanges and which edge portions extend in an arcuate and 
eccentric relation around the axis 24 of the hinge pin 
14. The ramp members 03 and 04 are provided on 

the hinge bracket (29 so as to have a location or orienta 
tion with respect to the vehicle body, such that the ends 

23a and 24a which are at relatively greater radial dis 
tance from the hinge axis 124, lie nearest the center-line 
of the vehicle and point in a generally forward longitudi 
nal direction thereof. The ends 103 and 64 of the 
ramp members 303 and 194, which are at a relatively 
closer radial distance to the hinge axis 24 but more re 
mote from the center-line of the vehicle, point in a direc 
tion generally transversely of the vehicle and away from 
the longitudinal center-line thereof. 
The follower member 67 is here shown as being a 

metal bar extending in spanning relation between and 
across the ramp members 03 and 04. The follower 
member 167 is movable in guide slots 26 and 127 pro 
vided in the flanges 1:5 and 16 of the hinge arm 8 
and is shiftable in a direction generally radially of the 
hinge axis 24 for maintaining a sliding co-operaton be 
tween the follower member and the ramp members dur 
ing the opening and closing Swinging movements of the 
door. The follower member is provided at an inter 
mediate point thereof with a groove 128 extending there 
around and the hinge pin 14 is provided at an inter 
mediate point thereof with a similar groove 29. The 
portions of the follower member 107 which are in sliding 
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3. 
contact with the ramp members 103 and 104 are shown 
in FIGS. 11 to 14 as being convex contact portions. 
The door holding device 102 also comprises a spring 

23, which is effective on the follower member 107 for 
maintaining the latter in sliding co-operation with the 
ramp members 103 and 104 during the swinging move 
ments of the door. The spring 31 is here shown as 
being a tension spring having hook portions 13i and 
3b at opposite ends thereof and engaged in the grooves 
128 and 129 of the follower member and hinge pin. 
The spring 31 is in a loaded condition and continuously 
applies a pulling force to the follower member 107 for 
maintaining the abovementioned sliding co-operation 
with the ramp members 23 and 104. The engagement 
of the hook end 131a of the spring in the groove 128 of 
the follower member 107 retains the latter in the guide 
slots 26 and 27 in a Substantially centered relation 
crosswise of and between the ramp members. 
The sliding co-operation of the follower member 107 

with the ramp members 103 and 104 can be a direct en 
gagement with the arcutate edges 122 and 123 thereof as 
thrust elements, but preferably, is a sliding engagement 
with the plastic thrust elements 105 and 06 provided on 
the ramp members. The plastic thrust elements 405 and 
16 can be made of any suitable plastic material, such as 
nylon, and are here shown as being channel-shaped strip 
like members having longitudinal grooves in which the 
arcuate edges 122 and 23 of the flanges 1 and 112 are 
engaged for mounting the thrust elements on the latter. 
In addition to the engagement of the arcuate edges 122 
and 23 in the grooves of the thrust elements 05 and 106, 
the thrust elements can be retained on the flanges 111 
and 132 by the use of suitable cement therebetween or 
any other appropriate fastening medium. 
The thrust elements 05 and E06 extend along the 

ramp members 103 and 04 and conform to the arcuate 
and eccentric curvature of the edges 122 and 123 there 
of. Shifting of the thrust elements relative to and along 
the ramp members 103 and 104 is prevented by the fas 
tening means and by co-operation of the ends of the 
thrust elements with retaining lugs 132 and 133 pro 
vided on the flanges 11 and 12 of the hinge bracket. 
With respect to the spacing of the flanges 11 and 112 

along the hinge axis 124, it will be observed from the 
drawings (see FIGS. 11 to 14) that these flanges are rel 
atively widely spaced and that the distance therebetween 
is greater than the minimum radial distance of the fric 
tion surfaces of the thrust elements 104 and 105 from 
the hinge axis 124. This relationship provides good sta 
bility in the door holding device 102 because tendency 
of the follower member 107 to become tilted or cocked 
will be eliminated. 

From the construction and arrangement of the door 
holding device 102 and the orientation of the ramp mem 
bers 93 and 04, as above described, it will be under 
stood that during closing swinging movement of the door 
the follower member 107 will be moved from its door 
open position shown in FIG. 12 with an uphill sliding 
movement along the ramp members to its door-closed 
position shown in F.G. 11. During this uphill sliding 
movement of the follower member on the ramp mem 
bers, the tension spring 131 will be subjected to further 
loading and the resistance of the ramp members to such 
uphill sliding movement will resist the tendecy of the 
door to fall shut by reason of an existing permanent or 
temporary inclination of the hinge axis, or due to the 
weight of the door or other forces acting thereon, and 
wiil produce a substantially balanced condition of the 
door such that the door will be held in any open posi 
tion to which it is moved and left standing. It will also 
be seen that during the opening swinging movement of 
the door, the sliding movement of the follower member 
on the ramp members 93 and 04 will be a downhill 
sliding travel and the opening movement of the door will 
be also assisted by the pulling action of the spring 131. 
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The resistance to relative sliding of the follower mem 
ber 107 on the thrust elements 105 and 106 of the ramp 
members is produced by tha same factors as have been 
mentioned above in connection with the door holding de 
vice 10 and which include the holding factor resulting 
from a temporary indentation of the follower member 
107 into the thrust elements particularly when the door 
is in a rest position. 
The door holding device 02 is preferably provided 

with detent means for developing a secondary holding 
action for releasably holding the door in an assured rest 
position. The detent means is here shown as comprising 
detent elements on the ramp members and having the 
form of notches or recesses 36 in the thrust elements 
105 and 106 and engageable by the follower member 
187. The recesses 136 are preferably located on the 
ramp members at or adjacent the downhill ends thereof. 
When the door is swung in the opening direction and 
approaches or arrives at the desired rest position, in this 
case its full-open position, the follower member 107 en 
gages in the detent recesses 136 for releasably holding 
the door in such desired rest position. 

Instead of employing a follower member of a sub 
stantially cylindrical shape the door holding device 102 
can, if desired, be provided with a metal follower mem 
ber 107a having end portions of a noncircular shape 
such as the end portions 138 of quadrangular shape 
shown in FIG. 14. When the follower member is pro 
vided with such end portions of quadrangular shape, a 
relatively larger area of sliding engagement is obtained 
between the follower member and the thrust elements 
105 and 106 of the ramp members 103 and 104. 
From the accompanying drawings and the foregoing 

detailed description it will now be readily understood. 
that this invention provides door holding devices in which 
relative sliding engagement between co-operating ramp 
means and follower means associated with swingably con 
nected door and doorframe structures will provide a sub 
stantially balanced condition for an otherwise unbal 
anced door and will cause the door to be held in any 
open position to which it is moved and left standing, but 
the door will still be easily and freely movable to any 
other desired position. It will now also be understood 
that the door holding devices of this invention are smooth 
and quiet in operation and produce an effective holding 
action which will prevent the annoying occurrence of an 
automobile door or the like falling shut against the legs 
of a person entering or leaving the vehicle, or the annoy 
ing occurrence of the door being swung in either an open 
ing or closing direction by the action of a gust of wind 
or by reason of an inclined position of the vehicle, when 
the operator wishes the open door to remain in a rest 
position. 
Although the door holding devices of this invention 

have been illustrated and described herein to a somewhat 
detailed extent, it will be understood, of course, that the 
invention is not to be regarded as being limited corre 
spondingly in scope but includes all changes and modifi 
cations coming within the terms of the claims hereof. 
Having described our invention, we claim: 
1. In an automobile or the like having a body includ 

ing door support structure and an associated door struc 
ture; hinge means connecting said structures for swing 
ing of the door structure and providing a hinge axis in 
clined from the vertical so that the door structure has a 
normal tendency to fall shut; holding means for the door 
structure comprising holding members associated with 
the respective structures and having a slidable relative 
traversing engagement with each other throughout the 
swinging movement of said door structure; one of said 
members comprising sector-shaped ramp means having a 
curved thrust portion facing in a substantially radial di 
rection relative to said axis and extending at least part 
way therearound, and the other of said members com 
prising follower means made of metal and shiftable in 
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a direction extending generally radially of said axis for 
maintaining the slidable engagement with said thrust 
portion; and spring means effective on said follower means 
for pressing the same against said thrust portion with a 

5 force acting in a direction transverse to said axis; said 
follower means having rest positions adjacent the opposite 
ends of said thrust portion corresponding with the full 
open and door-closed positions of said door structure, 
and said thrust portion having a continuous curvature 

10 extending therealong between said rest position; succes 
sive points along said continuous curvature from the full 
open rest position to the door-closed rest position being 
at progressively increasing radial distances from said axis 
so that the sliding of said follower means on said thrust 

15 portion is an uphill travel during the entire closing move 
ment of said door structure for resisting said tendency 
to fall shut; said thrust portion comprising plastic ma 
terial along the length thereof slidably traversed by the 
metal follower means; the resistance to the relative slid 

20 ing of said follower means on said thrust portion provid 
ing a substantially balanced condition for said door 
structure and being effective to normally hold said door 
structure in any open position to which it is moved and 
left standing. 

25 2. In an automobile or the like having door holding 
means as defined in claim 1 wherein the portion of said 
follower means engaging said thrust portion is of convex 
shape; and wherein the plastic material of said thrust 
portion is flexible for limited indentation of said follower 

30 means thereinto, 
3. In an automobile or the like having door holding 

means as defined in claim 1 wherein said thrust portion 
has a detent element thereon at the full-open rest posi 
tion of said follower means and engageable by the latter 

85 for releasably holding said door structure in an assured 
Test condition at said full-open position. 

4. In an automobile or the like having a body includ 
ing door Support structure and an associated door struc 
ture; hinge means including a hinge pin providing a hinge 

40 axis inclined from the vertical so that said door struc 
ture has a normal tendency to fall shut and comprising 
a hinge bracket connected with said support structure 
and a hinge arm connected with said door structure; 
said bracket having spaced walls lying in planes extend 

45 ing transverse to said axis; holding means for said door 
structure comprising ramps on said walls, and metal fol 
lower means carried by said arm and slidable on said 
ramps throughout the swinging movement of said door 
structure and having rest positions adjacent the opposite 

50 ends of Said ramps corresponding with the full-open and 
(door-closed positions of said door structure; said ramps 
each having a curved thrust portion facing in a substan 
tially radial direction with respect to said axis and ex 
tending at least part-way therearound; and spring means 

55 effective on Said follower means for pressing the same 
against the thrust portions of said ramps; the thrust por 
tion of each ramp having a continuous curvature ex 
tending therealong between said rest positions with suc 
cessive points along said curvature being at progressively 

60 increasing radial distances from said axis so that the slid 
ing of said follower means on said thrust portions is an 
uphill travel during the entire closing movement of said 
door structure for resisting said tendency to fall shut; the 
thrust portion of each ramp comprising plastic material 

65 along the length thereof slidably traversed by the metal 
follower means; the resistance to the relative sliding of 
said follower means on said thrust portions providing a 
Substantially balanced condition for said door structure 
and being effective to normally hold said door structure 

70 in any open position to which it is moved and left stand 
ling. 

5. In an automobile or the like having door holding 
means as defined in claim 4 wherein said follower means 
is elongated in the direction of said hinge axis and ex 

75 tends in spanning relation across said thrust portions; the 
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portions of said follower means engaging said thrust por 
tions being convex contact portions and the plastic ma 
terial of said thrust portions being flexible for limited 
indentation of said contact portions thereinto. 

6. In an automobile or the like having door holding 
means as defined in claim 4 wherein said ramps comprise 
edge portions of said walls and said thrust portions com 
prise channel-shaped plastic members having channel 
recesses and being mounted on said ramps with said edge 
portions engaged in said channel recesses. 

7. In an automobile or the like having door holding 
means as defined in claim 4 wherein said arm projects 
from between said spaced walls and includes spaced 
flanges; and wherein said spring means lies between said 
Spaced flanges and is engaged with said hinge pin and 
follower means; the distance between said spaced walls 

0 
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being greater than the minimum radius of curvature of 
said thrust portions. 

8. in an automobile or the like having door holding 
means as defined in claim 4 wherein said arm comprises 
spaced flanges having guide slots therein and said fol 
lower means comprises bar means extending in spanning 
relation across Said thrust portions; said bar means hav 
ing portions of noncircular cross-section disposed in said 
slots and also having flat portions slidable on said thrust 
portions. 
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