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57 ABSTRACT 
A power operated or counterbalance spring type hinge 
mechanism is provided wherein movement of the con 
nected closure element is effected from the open to the 
closed position and vice versa by means of three links 
which co-act in close coupled relationship to reduce to 
a minimum the space requirements of the hinge struc 
te. 

3 Claims, 12 Drawing Figures 

  



PATENTED JUL 24 1973 3,747, 27. 

SHEET 1 OF 5 

INVENTOR 
RAYMOND ADAMSK y 

S BY 6.4. 47-46 
ATTORNEY 

g S. 

  



3,747, 27 PATENTED JUL 24973 

SHEET 2 OF 5 

INVENTOR 
RAYMOND ADAMSK 

ATTORNEY 

  



PATENTED JUL 24973 3,747,271 
SHEET 3 OF 5 

INVENTOR 
RAYMOND ADAMSKI 

?.4, 44.4 
ATTORNEY 

  

  



PATENTED 249's 3,747,271 
SHEET 4 OF 5. 

INVENTOR 
RAYMOND ADAMSKI 

BY 4%.4/ 4%le/ 
ATTORNEY 

  



PATENTED JUL 24 1973 3,747, 27. 
SHEET 5 OF 5 

INVENTOR 
RAYMOND ADAMSKI 

by 4%. , 4%-4 
ATTORNEY 

  



3,747,271 
1. 

HNGE 

BACKGROUND OF THE INVENTION 

The design of automobiles has customarily included. 
and often required openings to permit access to inter 
nal mechanisms and storage areas and into the passen 
ger compartment itself. These openings are now and 
have been for many years provided with some type of 
cover, lid, or door by means of which the opening is 
closed to the surroundings except when access is de 
sired. Thus, the internal mechanisms, storage, and 
other areas are protected from weather and view. In ad 
dition, the automobile body surface contours are gen 
erally uninterrupted providing a more visually aesthetic 
appearance. 

Earliest means of closing body openings included 
fabric covers attached with snap, screw and other type 
fasteners which allowed complete removal of the 
cover. Also used were rigid covers, doors, or lids, gen 
erally constructed of the same material as the automo 
bile body, which were attached permanently by means 
of single pivot hinges to the body but which would 
allow the covers, etc., to move thus providing access to 
the particular areas within. The hinges were attached 
on the exterior of the body for sake of simplicity and 
to allow space for sealing elements around the body 
opening. 
As economic, aesthetic, and design conditions 

evolved, the soft fabric completely removable covers 
and the rigid covers, lids, and doors with externally 
mounted hinges became undesirable and in some in 
stances, impractical. 
Rigid doors, lids and covers eventually were provided 

with hinging mechanisms contained within the confines 
of the automobile body surface. 
Depending upon the particular application, single 

pivothinges and multiple-link hinges were and are still 
employed. This arrangement eliminates the unsightly 
and sometimes impractical hinges from the body sur 
face. However, it also results in design problems within 
the automobile body caused by space consuming link 
age parts, clearances with other necessary elements, 
and imprecise positioning of the attendant cover or lid. 
Further, the desired contours of the body surface were 
often severely restricted by limitations of prior hinging 
mechanism movements. 
In automobiles, the multiple-link, spring counterbal 

anced hinge mechanism has generally been favored for 
attaching the engine compartment lid to the vehicle 
body. Usually, two symmetrically opposite mechanisms 
are located near but forward of the rearward edge of 
the hood and spaced toward its sidewise edges. A sepa 
rate latch mechanism is located in the body and en 
gages suitable provisions on the forward end of the 
hood so as to secure the lid closed during vehicle oper 
ation. When access to the engine compartment is de 
sired, the latch is released and the hood is raised by im 
position of sufficient upward force on its forward end 
and with the assistance of the hinge mechanisms spring 
counterbalances. The counterbalances eventually 
maintain the hood in an open position until a down 
ward force closes it. 
Although these hinge mechanisms perform satisfac 

torily, they do have undesirable features which could 
be eliminated or improved upon. Their vertical space 
consuming size and configuration are often objection 
able because of the many items which must be pack 
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2. 
aged within the engine compartment, and the linkage 
movements are such that the hinges must be placed 
generally forward of the rear edge of the hood; thus 
these mechanisms restrict physical access to the com 
partment. Further, the movements dictate that the rear 
edge of the hood move forward across the body open 
ing as the hood is opened again causing access in that 
area to be limited. Still another disadvantage is that the 
hood may be opened to a position only approximately 
45 to its closed position thereby again restricting ac 
CSS. 

Present multiple-link hinge mechanisms rely heavily 
on the counterbalance spring to pull the hinged edge of 
the hood into its proper closed position. This is espe 
cially true in designs containing a minimum of parts 
and often results in incompletely and/or difficult to 
close hoods. Since automobile hoods are operated 
manually by applying force to the end opposite the 
hinges, proper positioning of the hinge end must be ac 
complished by the hinge by means of the forces trans 
mitted from the opposite end. Present day hinge mech 
anisms fail to accomplish this positioning function 
properly without assistance from an excessively large 
and costly counterbalance spring, and even then, the 
vertical positioning is not easily achieved so that often 
the lid and surrounding body surfaces are not a contin 

. 

OBJECTS OF THE INVENTION 
To improve upon present designs for automobile 

hood hinges and more generally to improve upon the 
means of attaching, opening, and closing rigid covers, 
lids, and doors of more diverse automobile body open 
ings, and even more generally to provide an improved 
multiple-link hinging mechanism for doors, covers, and 
lids in non-related applications, there is provided 
mechanism that eliminates the undesirable features of 
prior art designs as noted herein but which retains and 
increases the number of desirable and necessary fea 
tures. Specifically, it is an object to provide hinge 
means for a door, lid, or cover that will open a maxi 
mum amount to provide greatest access to the space 
beneath it or within the area enclosed. 
Another object is to provide hinging mechanism re 

quiring a minimum of space when the cover, etc., is in 
either its open or closed position so that access into the 
related normally enclosed area is not hindered by hinge 
parts and so that such hinge parts do not require exces 
sive space within that area. 
Another object is to provide such improved hinging 

mechanism that will control the related cover, etc., 
movement from closed to open positions and reverse so 
that no part of the surrounding surface or structure as 
sociated with the normally enclosed area is infringed 
upon to the detriment of such related parts. 
A further object is to provide hinging mechanism 

which may include a spring counterbalance means 
whereby the mechanism is capable of maintaining the 
attached cover, lid, or door in a fully opened position 
and which will supply some beneficial force to aid man 
ual operation. 
Another object is to provide such improved hinging 

mechanism that can be operated by a remotely con 
trolled power actuator of minimum physical size and 
space requirement. 
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A further object is to provide hinge means wherein 
power and manually operated designs of the hinging 
mechanism are essentially the same. 
The above features and more are embodied in a new 

and improved multiple-link hinge mechanism which 
generally comprises a hinge assembly comprising first 
and second bracket members, a guide link, a rocker 
link and a control link, pivot pins connecting one end 
of the guide link to the first brakcet member and slid 
ably and pivotally connecting the other end thereof to 
the second bracket member, pivot pins connecting one 
end of the rocker link to the second bracket member 
and the other end to one end of the control link, a fur 
ther pivot pin connecting the rocker link, intermediate 
its ends to the guide link and a pivot pin connecting the 
free end of the control link to the first bracket member. 
The specific description of this invention illustrates 

its use as an automotive hood hinge; however, this 
should not be construed to be the sole suitable func 
tion, as there are other automotive and non-automotive 
hinging applications for which it is equally suited and 
conceivably even more uses in other fields of engineer 
ing design. The invention will be described in detail 
with reference to the accompanying drawings, FIGS. 1 
through 12. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of an automotive body 
showing the hood (engine compartment lid) and trunk 
lid in the partially opened positions; 
FIG. 2 is a side elevation of a hinge of the invention 

as envisioned with a linear power actuator, in its closed 
position; 
FIG. 3 is a section on line 3-3 of FIG. 2; 
FIG. 4 is a section on line 4-4 of FIG. 2; 
FIG. 5 is a section on line 5-5 of FIG. 2; 
FIG. 6 is a plan view of the hinge mechanism shown 

in FIG. 2; 
FIG. 7 is a side elevation of the hinge shown in FIG. 

2 when extension of the actuator has partially raised 
the lid; 
FIG. 8 is a side elevation of the hinge of the invention 

wherein the power actuator has extended fully to place 
the lid in its open-most position; 
FIG. 9 is a side elevation of the hinge mechanism in 

which a linearly acting counterbalance spring has been 
employed rather than the power actuator; 
FIG. 10 is a section on line 10-10 of FIG. 9; 
FIG. 11 is a secton on line 1 1-11 of FIG. 9; and 
FIG. 12 is a plan view of the hinge of the invention 

as portrayed in FIG. 9. 
Although it is recognized that generally there must be 

two identical or symmetrically opposite hinge mecha 
nisms operating in unison, the following discussion will 
be restricted to one of the pair. 

POWERED VERSION 

The general placement and exact constructional fea 
tures of a powerable version of the invention are shown 
in FIGS. 1 through 8. 
Referring to FIG. 1, the hinges generally designated 

10 are placed at the inward ends of the hood 12 and lid 
14 of the vehicle 16. 
In general, the hinge 10 is seen to be comprised of 

two brackets and three link pairs as follows: 
1. A body bracket 20 which is firmly bolted or other 
wise attached to some member of the automobile 
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4 
body structure 22. The bracket 20, in plan, is U 
shaped as shown in FIG. 6 and carries two pins, 24 
and 26 which allow the pivotal attachment respec 
tively of two pairs of links 28a, 28b and 30a and 
30b. 

2. A lid bracket 32 which in cross section is generally 
U-shaped as shown in FIGS. 3 and 4 and is securely 
bolted or otherwise fastened to the hood 12. Near 
one end 31 of the bracket 32 is a pin 34 for the piv 
otal attachment of a pair of links 36a and 36b while 
near the other end 33 is a pin 38 allowing the piv 
otal attachment of end 40 of a linear actuator 42. 
Both pins 34 and 38 span the bracket 32 side to 
side thus providing rigid straddle attachments. Be 
tween these pins 34 and 38 but nearer the end 33 
of the bracket 32 are slots 46a and 46b as indicated 
in, for example, FIGS. 2 and 4 providing for the 
both slidable and pivotal connection of the ends 50 
of the pair of links 28a and 28b which are otherwise 
connected to pin 24 in the body bracket 20. 

3. The pair of guide links 28a and 28b as set forth in 
(1) hereof are pivotally attached at one of their 
ends to the body bracket 20 by pin 24 and attached 
both pivotally and slidably at their other ends to the 
lid bracket 32 by pins 54a and 54b. Intermediate 
their ends, the guide links 28a and 28b carry and 
are joined by a pin 56 as shown in FIG. 3 which in 
turn pivotally connects to them the pair of rocker 
links 36a and 36b. 

4. The rocker links 36a and 36b, connected interme 
diate their ends to and carried between the guide 
links 28a and 28b, are both pivotally connected at 
one end by means of a pin 34 to the end 31 of the 
lid bracket 32. At their opposite ends, the rocker 
links 36a and 36b are pivotally connected to links 
30a and 30b by pin 35. The three pinned connec 
tions are shown in FIG. 5. 

The invention as described above is essentially com 
plete. To provide powered operation, however, the lin 
early extensible/retractable actuator 42 or hydraulic 
ram is pivotally connected at its one end 40 to the lid 
bracket 32 by means of pin 38 and is also connected at 
its other end 60 by means of a pin 62 to the pair of 
rocker links 36a and 36b. The necessary hydraulic fluid 
carrying tubes 64 and 66 to the actuator, being flexible, 
are routed between the control links 30a and 30b and 
over the pin 26 to a remotely controlled hydraulic fluid 
pump (not shown), so that the whole hinge mechanism 
and actuator assembly present a compact, low-profile 
unit. 

In the plan view, FIG. 6, the guide links 28a and 28b 
are shown bent inward toward each other in the area 
of the pin 56. The purpose of such bends is to minimize 
the lengths of pins 56 and 62 and to allow pin 62 to 
float yet remain trapped by the flat areas of the guide 
links 28a and 28b immediately surrounding pin 56. A 
partially circular notch 68 in the edge of guide link 28a 
directly below pin 56, see FIGS. 2 and 7, allows the in 
sertion or removal of pin 62 only when the hinge is in 
the position shown in FIG. 7, because then the centers 
of the notch 68 and pin 62 coincide. 

MANUAL VERSION 

The manually operated version of this invention 
shown in FIGS. 9 through 12 is quite similar to the 
power actuated design discussed above. In fact, the ge 
ometry of movement is precisely identical. Most nota 
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ble is the deletion of the power actuator 42 and the ad 
dition of a linearly acting counter-balance spring 70 be 
tween pins 24' and 35", and the omission of one link of 
the pair of links 26a - b and 36a - b. In view of the simi 
larities between the two forms of the invention, like 
parts of the manual version of the improved hinge are 
provided with primed reference characters correspond 
ing to the reference characters employed in the de 
scription of the powered version of the device. 

In the counterbalance spring form of the invention of 
the three link means the control links 30a' and 30b' are 
the only paired links so that the counterbalance spring 
70 will not cause excessive cantilever force on the pin 
35. 

OPERATION 

POWERED VERSION 

When the lid or the like is to be opened, hydraulic 
fluid is supplied to the port adjacent end 40 of the actu 
ator 42 via the attached conduit 66 at sufficient pres 
sure to extend the actuator. Thus, the actuator 42 im 
poses a force on the lid bracket 32 through pin 38 tend 
ing to rotate the bracket and attached lid 12 counter 
clockwise about pin 34. Such rotation is resisted, how 
ever, by the pins 54a and 54b residing in the slots 46a 
and 46b and affixed to the guide links 28a and 28b. 
Therefore, the guide links are urged upwardly in a piv 
otal movement about pin 24. 

In addition, the same actuator force tends to push the 
lid bracket 32 forward thus generally pulling the upper 
ends of the rocker links 36a and 36b, via pin 34, in the 
same direction. This results in a tendency for the 
rocker links 36a and 36b to rotate clockwise about 
their pivotal connection by pin 56 to the guide links 
28a and 28b, a motion resisted by the control links 30a 
and 30b via their connection at pin 35. 
Simultaneous with all of the above, the actuator 42 

imposes an equal but oppositely directed force on the 
rocker links 36a and 36b via the pin 62. This force, by 
virtue of its direction with respect to the geometric lay 
out of the various links, tends to rotate the control links 
30a and 30b via pin 35 counterclockwise about their 
pivotal attachment by pin 26 to the body bracket 20. 
The rotational tendency is in turn transmitted via the 
rocker links and appropriate pinned connections to the 
guide links 28a and 28b resulting in a counterclockwise 
rotation of the guide links about their connection, pin 
24, to the body bracket 20. Thus, within the hinge 
mechanism itself are generated the forces necessary to 
open it. As the actuator 42 extends, the guide and con 
trol links rotate counterclockwise about pins 24 and 
26, respectively, while the rocker links 36a and 36b 
rotate clockwise about their pivotal connection to the 
guide links by pin 56. 
As the actuator 42 continues extending, under influ 

ence of the supplied hydraulic fluid, the various links 
continue to rotate in the directions noted until the lid 
is raised and positioned as shown in FIG. 7. It is to be 
observed here that the rearward edge of the lid is essen 
tially directly above its position when the lid is closed 
and has therefore encroached neither upon the space 
above the surrounding body surface nor above the 
opening itself. It is also evident that the hinge compo 
nents as well as the actuator have remained close to the 
lid which is at an angle approximately that normally 
achieved by other hinge mechanisms. None of these 
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components are appreciably protruding down into the 
opening or restircting access from the side. 
Even more extension of the actuator forces the hinge 

mechanism and lid to the fully open position shown in 
FIG. 8. Further motion is prohibited because the pins 
54a and 54b are stopped at the opposite ends of the 
slots 46a and 46b in the lid bracket 32. The hinge 
mechanism is then a rigid member from the body 
bracket 20 to the lid. 

In FIG. 8, the lid 12 is oriented as approximately 
ninety degrees to its closed position shown in FIG. 2. 
The rearward edge of the lid is directly above its nor 
mal closed position so that it has not encroached upon 
the space above the surrounding body surface nor 
above the opening, and the hinge mechanism itself does 
not physically hinder access into the body compart 
ment. 

To lower or close the lid, hydraulic fluid is admitted 
to the opposite port in the actuator 42 and is allowed 
to exhaust from the original inlet port to the pump res 
ervoir (not shown). The hinge mechanism and lid re 
trace the original path until the lid is once again closed 
as shown in FIG. 2. 

MANUAL VERSION 

The lid is raised manually by application of a gener 
ally upward force preferably at or near its edge 13. This 
force is assisted by the tension force of the counterbal 
ance spring 70 which continually pulls pin 35' toward 
pin 24', thus inducing counterclockwise rotation of the 
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control and guide links. As the lid moves generally up 
ward and in the counterclockwise direction within the 
constraints of the rigid links, the applied force follows 
a generally circular path about the body bracket 20' 
until the lid is in fully open position. The counterbal 
ance spring force is intended to be sufficient to main 
tain the lid fully open in which position most of the lid 
weight is carried by the links themselves. 
To close the lid, a relatively small force is applied 

anywhere above pin 34" in a clockwise direction until 
the lid begins to move. Then, a restraining force in the 
opposite direction is imposed as the weight of the lid 
provides its own closing force. 
From the preceding description of preferred embodi 

ments of this invention, it will be apparent to those 
skilled in the art that the invention fulfills the aims and 
objectives set forth. It should also be apparent that vari 
ations in the attachments of actuating devices are per 
missible within the scope of this invention. It should be 
further apparent that various modifications may be 
made in the form of the structures forming this inven 
tion. t 

| claim: 
1. A hinge assembly comprising first and second 

bracket members, a guide link, a rocker link and a con 
trol link, pivot pins connecting one end of the guide 
link to the first bracket member and slidably and pivot 

0 ally connecting the other end thereof to the second 

65 

bracket member, pivot pins connecting one end of the 
rocker link to the second bracket member and the 
other end to one end of the control link, a further pivot 
pin connecting the rocker link, intermediate its ends to 
the guide link and a pivot pin connecting the other end 
of the control link to the first bracket member, includi 
ing a linear actuator, a pivot pin connecting one end of 
the linear actuator to the second bracket and a further 
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pivot pin connecting the other end of the linear actua- tween the rocker link and the guide link and the control 
tor to the rocker link. link. 

2. The invention defined in claim 1, wherein the piv- 3. The invention defined in claim 1, wherein the lin 
otal connection between the linear actuator and the ear actuator comprises a hydraulic ram. 
rocker link lies between the pivotal connections be- 5 k is k 
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