
United States Patent 1191 
McCullough I 

[111 3,874,029 
1451 Apr. 1, 1975 

v1.7.2] Filed: 

154] POSITIVE LOCKING HINGE 
[76] Inventor: Richard C. McCullough. 1154 

Eastwood Ave.. Inglewood. Calif. 
90304 

Jan. 16. 1974‘ 

1211 Appl. No.: 433,687 

1521 U.S. c1. ...................... ........................ .. 16/144 

51] Int. Cl ........................................... .. EOSd 11/10 
Field of Search ..................... .. lei/144.169. 137 

[56] References Cited 
UNITED STATES PATENTS 

4115.613 11/1892 Deane ................................. .. 16/144 
1.076.568 10/1913 Furuya ................................ .. 16/144 
1.166.702 1/1916 Fay ..................................... .. 16/144 
1.707.628 4/1919 Donosa ............................... .. 16/144 
1.670.119 3/1954 Spluvak .............................. .. 16/144 
2.735.134 2/1956 Green et a1. ........................ .. 16/144 
3.744.085 7/1973 Griego ................................ .. 16/144 

Primary ExamineF-Paul R. Gilliam 
Assistant E.\'aminer—Doris L. Troutman 
Almrm'y. Agent. or Firm-Pastoriza & Kelly 

1 57] ABSTRACT 
The positive locking hinge includes plates having 
lower and upper members de?ning journalling bores 
for a hinge shaft. This shaft includes a transverse pin 
receivable in a notch in ‘the upper member of one 
hinge plate to lock the shaft to the plate against rota 
tion. The lower end of the shaft in turn includes a key 
ing arrangemnet for cooperation with the lower por 
tion of the lower member to lock the shaft to this 
lower member so that the other plate is locked to the 
shaft against rotation. The shaft may be moved down» 
wardly to release the pin from the notch and then ro 
tated slightly so that the transverse pin is received in a 
shallower notch so that the keying arrangement on the 
lower end of the shaft is free and the hinge plates can 
swing freely relative to each other. 

4 Claims. 5 Drawing Figures 
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POSITIVE LOCKING HINGE 

This invention relates generally to hinges and more 
particularly to an improved positive locking hinge 
wherein the hinge plates by a simple manual manipula 
tion can be caused to lock against swinging movement 
relative to each other in given desired positions. 

BACKGROUND OF THE INVENTION 

Locking hinge plates are well known in the art, a typi 
cal plate being fully shown and described in U.S. Pat. 
No. 3,629,900- issued Dec. 28, l97l. 
One of the primary problems in commercial develop 

ment of such locking hinges is the expense of manufac 
ture. Generally, the hinges such as shown in the above 
referred to U.S. patent require a number of additional 
component parts. Further, the machining necessary on 
journalling portions of the hinge plates for receiving a 
hinge shaft or pin become expensive in providing for a 
locking of the plates in a desired relationship. Desirable 
features which have not been found in available locking 
hinges include. in addition to a design which can be 
economically produced, means for holding the locking 
arrangement inactive so that the hinges can readily per 
form their usual function and wherein the means can be 
released to assure a positive locking of the hinges as op 
posed to a mere “detenting“ of the hinges into desired 
positions. Moreover. it is desirable in any such positive 
locking hinge type arrangement that protuberances 
above and below the hinge plates be minimized. 

BRIEF DESCRIPTION OF THE PRESENT 
INVENTION 

With the foregoing in mind, the present invention 
contemplates an improved locking hinge which is eco 
nomical to manufacture, employs a minimum number 
of components for accomplishing the desired end, can 
be adjusted to operate as a freely swinging hinge and by 
a simple additional adjustment be made to lock in one 
or more desired given positions in a positive manner, 
and wherein protuberances above and below the hinge 
plates are minimized. 
More particularly, the locking hinge includes a first 

plate having a lower member de?ning a journalling 
bore at a lower portion of an edge of the plate and a 
second plate having an upper member defining a jour 
nalling bore at a portion of its edge higher than said 
lower member so that when the edges of the plates are 
disposed in parallel adjacent relationship the bores in 
the lower and upper members are axially aligned and 
vertically spaced apart. A single hinge shaft passes 
through the aligned bores and includes a transverse pin 
extending radially from the shaft between the lower 
and upper members. Spring means under the pin urge 
the shaft axially upwardly, the lower end of the shaft 
and the lower portion of the lower member terminating 
in keying means such that upward movement of the 
shaft a first given distance when rotated to a given posi 
tion locks the shaft to the lower member. The lower 
edge ofthe upper member includes a first notch of ver 
tical depth greater than the radius ofthe pin for receiv 
ing the pin when the shaft is rotated to position the pin 
vertically under the first notch and then moved up 
wardly the first given distance to thereby lock the shaft 
to the upper member whereby the first and second 
plates are locked against swinging movement relative 
to each other. 
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2 
The lower end of the upper member also includes a 

second notch of depth less than the depth of the first 
notch so that the shaft may be lowered said given dis 
tance and rotated to position the pin vertically under 
the second notch and thence moved upwardly into the 
second notch, the latter upward movement being suff 
ciently less than the’given distance to preventengage 
ment of the keying means. As a consequence, the shaft 
is no longer rotatably locked to the lower member and 
the plates can swing freely relative to each other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the invention will be had 
by now referring to the accompanying drawings in 
which: 

FIG. 1 is an exploded perspective view of the positive 
locking hinge of this invention illustrating the basic 
components thereof; 

FIG. 2 is a front elevational view of the structure of 
FIG. 1 in assembled relationship and wherein the com 
ponents are positioned so that free swinging of the 
hinge plates relative to each other can take place; 
‘FIG. 3 is a view similar to FIG. 2 but illustrating an 

other position of certain of the components wherein 
the hinge plates are locked against swinging movement 
relative to each other; 
FIG. 4 illustrates different types of keying means 

which may be utilized with the embodiments of FIGS. 
1 to 3; and, ' 
FIG. 5 is an enlarged, fragmentary perspective view 

of yet another type of keying means. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to FIG. 1, the positive locking hinge in 
cludes ?rst and second plates 10 and 11. The ?rst plate 
10 includes a lower member 12 at a lower edge portion 
of the plate 10 and, in the embodiment illustrated, ad 
ditional members 13 and I4 vertically spaced along the 
vertical edge of the plate. Each of these members in 
cludes ajournalling bore such as indicated at 15 for the 
lower member 12. 
The second plate 11 in turn includes an upper mem 

' ber 16 and may include additional members 17 and 18 
at its vertical edge also defining journalling bores such 
as indicated at 19 for the upper member 16. The addi 
tional members are vertically staggered relative to each 
other so that when the plates 10 and II are positioned 
with their edges in adjacent parallel relationship, the 
members are interleaved so that the various bores 
therein are axially aligned. 
In'FlG. 1 there is shown a hinge shaft 20 passed 

through the bores of the members 12, 13 and 14. It will 
be understood that when the hinge plates are assem' 
bled, the remaining members I9, 17 and 18 of the plate 
11 would also receive the pin 20. The plate 11 is shown 
in exploded view in order to better expose the various 
components. 

It will be noted that the hinge shaft 20 includes a 
transverse pin 21 extending radially from the shaft in a 
position between the upper member 16 and lower 
member 12 when the plates are assembled. Suitable 
spring means in the form ofa coil spring 22 which may 
be positioned between washers 23 and 24, exerts an up 
ward force against the transverse pin 21 thereby tend 
ing to move the shaft 20 axially upwardly. Further, the 
shaft 20 and the lower member 12 terminate at their 
lower ends in keying means 25 and 26, respectively. In 
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the embodiment shown in FIG. 1, this keying means 
takes the form of an hexagonal head 25 on the lower 
end of the shaft and a correspondingly shaped hexago 
nal socket 26 at the entrance portion of the bore 15 in 
the lower member 12. 

Referring now to the plate 11 and particularly the 
upper journalling member 16, it will be noted that the 
lower portion of this upper member includes at?rst 
notch 27 of vertical depth greater than the radius of the 
pin 21 on shaft 20. Further, thesame member 16 in 
cludes on its lower end in the particular embodiment 
illustrated,‘ a second notch 28 which is of less depth 
than the first notch 27. 
FIG. 2 illustrates the plates of FIG. 1 in assembled re 

lationship wherein the transverse pin 21 is received in 
the second notch 28. In this position, it will be noted 
that the keying hexagonal head 25 is held out of the 
socket 26 in the lower entrance portion of the bore in 
member 12. 
FIG. 3 illustrates the plates 10 and 11 wherein the 

shaft has been rotated as indicated by the arrow 29 so 
that the transverse pin 21 is receivable in the ?rst notch 
27. Since this notch is of greater depth than the notch 
28 of FIG. 2, the entire shaft 20 can move upwardly a 
given distance. This distance is such that the hexagonal 
head 25 may be received when rotated to a given posi 
tion in the hexagonal socket 26 of the member 12. 

OPERATION OF THE EMBODIMENT OF FIGS 1-3 

Referring first to FIG. 2, the pin 21 in the second 
shallower notch 28 holds the shaft 20 in a position such 
that the head 25 is free of the socket 26. As a conse 
quence, the shaft 20 can rotate with the hinge plate 11 
freely so that the plates swing relatively to each other 
to function as a normal hinge. \ 
When it is desirable to provide the locking feature, it 

is only necessary for a person to pull downwardly 
slightly on the head 25 and rotate the shaft in the direc 
tion of the arrow 29 as shown in FIG. 3 to position the 
pin 21 beneath the ?rst notch 27. The spring 22 will 
then urge the shaft and pin 21 upwardly to be wholly 
received within this notch. It will ‘then be appreciated 
that the journalling member 16 on the second plate 11 
is rotationally locked to the shaft 20. 

It will also be evident from FIG. 3 that the upward 
movement ofthe shaft through a given distance will be 
sufficient to permit the hexagonal head 25 to be re 
ceived in the hexagonal socket of the ?rst member 12. 
Thus, this member and the plate 10 are keyed to the 
shaft 20 against rotational movement so that in effect, 
the plates 10 and 11 are locked against swinging move 
ment relative to each other. 

In the foregoing operation, it will be understood that 
the shaft 20 must be rotated to a given rotational posi‘ 
tion to permit the hexagonal‘head 25 to fit within the 
hexagonal socket 26. If the first notch 27 is not verti 
cally above the transverse pin 21, the plate 11 is rotated 
slightly to so position the notch so that pin 21 can be 
received therein and the hexagonal head 25 fully re 
ceived in the socket portion 26. 
Because of the particular hexagonal head and socket 

design, it will be appreciated that there are essentially 
six given rotational positions of the shaft wherein the 
hexagonal head can be keyed within the hexagonal 
socket portion ofthe member 12. Thus, there are effec 
tively provided six different positions of the plates 10 
and 11 wherein they can be locked together. Further, 
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4 
because of the vertical walls of the hexagonal sides of 
the head and the cooperating socket portion, the lock 
ing is positive and there is no possibility of the keying 
means separating by any type of camming action. 
FIG. 4 illustrates an end view of the hexagonal head 

25 showing the six rotational positions which are 
spaced by 60°. Also in FIG. 4 are shown alternative ar 
rangements for the keying means wherein the head may 
be of square shape as indicated at 30 in which case 
there would be four given rotational positions of lock 
ing or triangular shape as shown at 31 in which case 
there would be three given rotational positions at which 
the plates can be locked. The socket is correspondingly 
shaped. ‘ » ' 

In the enlarged view of FIG. 5, there is shown an al 
.ternative type of keying means wherein the lower end I 
of a hinge shaft 33 is provided with a transverse keying 
pin 34. The lower end of a lower journalling member 
32 for one of the plates in ‘turn is provided with a keying 
slot 35 arranged to receive the pin 34 to key the mem 
ber to the shaft. 
The upper components of the shaft and binge struc 

ture is the same as described in FIGS. 1 through 3. With 
the particular type of keying means shown in FIG. 5, 
there is only one angular relationship at which the 
plates may be locked in a positive manner against rota 
tion relatively to each other. 
From the foregoing description, it will be evident that 

the present invention has provided a simple and eco 
nomical positive locking type hinge. The various com 
ponents described are very simple to machine as com» 
pared with prior art locking hinges. Moreover, and as 
described, a simple manipulation of the hinge shaft per 
mits the hinge plates to swing freely in the manner of 
a conventional hinge. should a locking feature not be 
desired. On the other hand, when it is desired to hold 
the hinge plates in a ?xed position relative to each 
other, it is a simple matter to rotate the hinge shaft to 
position the transverse pin within the first notch 27 as 
described in FIG. 3. 

It will also be appreciated that a minimum of protu 
berances extend above and below the hinge plates. 
Thus,there is only a small portion of the shaft 20 at the 
upper end and the shaft head at the lower end. The 
lengths of these portions are exaggerated in the draw— 
ings for purposes of clarity but it will be appreciated 
that they can be substantially less without impairing op 
eration of the hinge structure. 
What is claimed is: I 
1. A positive locking hinge including, in combination: 
a. a ?rst plate having a lower member defining a jour 

nalling bore at a lower portion of an edge of the 
plate‘, ‘ 

b. a second plate having an upper member defining 
a journalling bore at a portion of its edge higher 
than said lower member so that when the edges of 
the plate are disposed in parallel adjacent relation» 
ship, the bores in the lower and upper members are 
axially aligned and vertically spaced apart; 

c. a hinge shaft passing through the aligned bores and 
including a transverse pin extending radially from 
the shaft between the lower and upper members; 
and 

d. spring means under said pin urging said shaft axi~ 
ally upwardly. 

e. the lower end of said shaft and the lower portion 
of said lower member terminating in keying means 
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20 and the plunger'26' to rise. thus opening the valve. 
One, or the other. or both of the conduits 96 and 100 
may be provided in a working valve. 
FIG. 3 illustrates a modification wherein the dia 

phragm 20 in either of the embodiments described pre-‘ 
viously is replaced by an O-ring 21 which encircles and 
hugs the piston 73 or 73'. The O-ring may seat in the 
groove 23, at the perimeter of the piston where the 
rounded edges of the discs 76 and 78 come together. 
Like the diaphragm 20, the O-ring 21 constitutes a seal 
ing meansfor the piston 73 and 73'. but the O-ring slid 
ably engages the inner cylindrical surface of the cham 
ber 14. 
P16. 4 illustrates another embodiment of the inven 

tion which is identical to the embodiment of FIG. 1 ex 
cept in the manner of releasably attaching the two 
housings together. Corresponding elements in H6. 4 
are given the same reference numerals as in FIG. 1, but 
with an a suffix added, and the detailed description of 
these elements will not be repeated. In FIG. 4, the actu 
ator housing 120 has a centrally located, annular ?ange 
110 at the bottom which is internally screw-threaded. 
The upper end of the valve housing 22a is externally 
screw-threaded at 111 for screw-threaded, substan 
tially ?uid-tight insertion in the actuator housing ?ange 
110. The valve housing presents an upwardly-facing, 
annular, ?at shoulder 112 extending around the screw 
threaded portion 111 for engagement by the bottom 
end face 113 on the actuator housing ?ange 110 when 
the two housings are assembled to each other. When 
the two housings are so assembled, the head 51a on the 
upper end of plunger 26a is biased by spring 72a up 
against the bottom of the actuator housing 12a around 
the opening 44a in the latter in the same manner as in 
the embodiment of FIG. 1. 
Thus, the invention provides a ?uid operated needle 

valve which combines the advantages of ?uid actuation 
with the tight sealing characteristics of a needle valve 
closing element to provide a valve which will operate 
continuously under both high pressure and high tem 
perature conditions without permitting any bypass and 
/or leakage of ?uid. The valve has a relatively long'op 
erating life since it is resistant to deterioration of the 
needle and valve seat surface. This prolonged life can 
be partly attributed to the gentle action of the ?uid on 
the actuator. The provisionrof the ?uid-operated actua 
tor in one housing and the needle valve element in an 
other housing, that is releasably attached to the actua 
tor housing, enables either the actuator assembly or the 
valve assembly to be repaired or replaced without dis 
turbing the other. 

1 claim: 
1. In a ?uid operated needle valve comprising: 
a valve housing having an inlet and an outlet and an 
annular valve seat between said inlet and said out 
let, a conical needle valve element reciprocable in 
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6 
said housing toward and away from sealing engage 
ment with said valve seat to control ?uid ?ow be 
tween said inlet and said outlet; 

' separate actuator housing releasably attached to 
said valve housing on the opposite side of said nee 
dle valve element from said valve seat. said actua 
tor housing providing a ?uid chamber, a ?uid 
displaceable actuator reciprocable in said ?uid 
chamber between a retracted position away from 
said valve housing and. an extended position toward 
said valve housing, ?uid inlet and outlet means 
communicating with said ?uid chamber for effect 
ing movement of the actuator, and spring means in 
said actuator housing biasing said actuator to said 
retracted position; 

the improvement wherein 
said valve housing has a cavity therein which is 
open at its outer end at the side of the valve hous 
ing toward the actuator housing and is located on 
the opposite side of the needle valve element 
from said valve seat‘, 

and said actuator housing has an end wall extend 
ing across said ?uid chamber therein and extend 
ing ?at across the open outer end of said cavity 
in the valve housing, said end wall having an 
opening therein leading into said cavity in the 
valve housing and aligned with said needle valve 
element and said valve seat; 

and further comprising: 
a valve stem connected to said needle valve ele 
ment and extending therefrom into said cavity in 
the valve housing and terminating thereat in an 
enlarged head, spring means in said cavity en 
gaged between the inner end of said cavity in the 
valve housing and said head to bias the latter out 
wardly against said end wall ofthe actuator hous 
ing and to position said needle valve element 
away from sealing engagement with said valve 
seat; 

and a plunger attached to said ?uid displaceable 
actuator and extending therefrom toward said 
end wall of the actuator housing and slidably re 
ceived in said opening in said end wall in all posi 
tions of the actuator between said retracted and 
extended positions, said plunger in said retracted 
position of the actuator being retracted thereby 
to a position permitting said enlarged head on the 
valve stem to directly engage said end wall of the 
actuator housing around said opening in the lat 
ter, said plunger being engageable with said head 
on the valve stem to move the needle valve ele 
ment toward the valve seat upon displacement of 
the actuator from its retracted position toward its 
extended position. 

11' Il- Ill * * 
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It is certified that error appears in ‘the above-identified patent 
ands-that said Letters Patent {are hereby corrected as shown below: 

Delete _ columns 5 and 6 and substitute: 

~-such that upward movement of said shaft a first given distance 

when rotated to a given position locks the shaft against rotation 

to ‘said lower member, 

I f. i the loweredge of said upper member including a first notch 

of ,vertical depth ‘greater than‘ the I radius of said pin‘ for receiving 
' said pin when said shaft ‘is rotated to', position the pin vertically 

under said first notch and then moved upwardly said first given 

distance to thereby lock said shaft to said upper member whereby 

said ‘first and second plates’ are locked» against swingingv movement 

relative to each other, - 

g. the ‘lower end‘ of said upper member including a second 

notch of depth less than the depth of said first notch, whereby 

said shaft may be lowered said given distance and ‘rotated ‘to posi_ 

tion said pin vertically ‘under said second notch and thence moved 

upwardly into said second notch, _~_ said}. latter upward movement being 

sufficiently‘ less than said- given distance ‘to prevent, engagement 
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off-said keying means so that said shaft is no longer rotatably 

locked to said lower member and said plates can swing freely 

relative to each other. 

2. A positive locking hinge seem-ding to‘ claim 1, ‘in 

which said‘ keying means is defined by a non-circular lower 
entrance portion to the bore in said lower‘ member and a correspond— Y. 

ingly shaped non-circular head‘ on the lower end of such shaft, 

dimensioned to be received in said non-circular entrance‘ ‘portion 

when rotated to said given position‘. 

3. A positive locking hinge according to ‘claim l, in which" 
said keying includes a transverse keyingpin in the lower pdrtion 

of. said shaft, the lower" edge of said ‘lower member having a keying 

notch of greater depth than the radius of said keying pin such that 

when said keying pin is received in said keying notch said shaft ’ is 

positively locked to said lower member. I‘ 
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I. 4. A positive locking hinge according to claim 1, in which 

said :plates each include additional members at their adjacent edges ' 

defining journalling bores, the-additional members on Zthe plates 
being vertically staggered relative ‘to each other so that they may.’ 
be interleaved to axially align their bores’ for ‘receiving said shaft. 
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