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1 
This invention relates to an hydraulically con 

trolled door hinge. 
One object of myinvention is to provide-a door 

hinge having hydraulicmeans for controlling the 
frictional resistance to movement. Another ob 
ject is to provide a replaceable hydraulic ‘control 
unit in a door hinge. Another object is to pro 
vide means for relieving overload and excessive 
pressures in the hydraulic ?uid in an hydrau 
lically controlled hinge. 
provide a high precision hydraulically controlled 
hinge whose parts may be economically produced 
and assembled. A still further object is to pro 
vide means readily accessible in a mounted hy~ 
draulically controlled hinge, for adjusting the 
hydraulic resistance through the closing and 
?nal latching zones. 
These and other objects are attained by my 

invention which will be understood from the fol 
lowing description and the accompanying draw- . 
ings in which: 

Fig. 1 is a side elevational view of a door 
mounted in a door frame by means of hinges; ‘ 

Fig. 2 is a top elevational view of the door 
shown in Fig. 1 opened to 90°. 

Fig. 3 is a disassemblyiview of the parts ‘of a 
cartridge type hydraulically controlled door 
hinge; 

Fig. 4 is a vertical cross-sectional view with 
parts broken away of the assembled cartridge ~ 
hinge arranged with the door opened to 90° as 
in Fig. 2; 

Fig. 5 is a cross-sectional view taken on the line 
E3-—5 of Fig. 4, showing the check valves between 
the reservoir and the working chamber; 

Fig. 6 is a cross-sectional view taken on the line 
6 of Fig. 4, showing the metering valve and 

parts; 
Fig. 7 is a cross—sectional view takenon the line 

‘5-4 of Fig. 4, showing the latching valve and parts; 

Fig. 8 is a cross-sectional view taken on the 
line 8~8 of Fig. 4,_showing the retarding valve 
and parts; 

Fig. 9 is a cross-sectional view takenon the line 
9-9 of Fig. 4, showing the door opening valve and 
parts; 

Fig. 10 is a cross-sectional view taken on the 
line lil—ill of Fig. 5; and 

Fig. 11 is an elevational View of the worm gear 
for adjusting the cartridge in relation to the 
lower hinge leaf. 

In general, my invention relates'to a door hinge 
having an hydraulic checking mechanism for 
controlling the angular movement of the door, 
said checking mechanism being enclosed in a 
removable and replaceable cartridge unit'whioh 
is operatively encased in thecavities-of'the outer 
half casings attached to or integral with the two 
leaves of each hinge. 

A further object is to 1 
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In the illustrative installation of my device, as 
shown in Figs. 1 and 2, a door I2 is hingedly 
mounted in a door frame l3 by means of an 
hydraulically controlled hinge M and a spring 
actuating hinge it, the latter furnishing the tor 
sional power to vclose the door after it has been 
manually opened,’ and the hydraulically con 
trolled hinge l4 automatically providing the re 
quired amount of hydraulic friction to cause the 
door to ?rst close rapidly, then to be gradually 
retarded in the zone approaching the latching 
position, and ?nally to be substantially free as the 
door latch engages the keeper in the latched 
position. On the .door opening movement, sub 
stantially no hydraulic friction is imposed. 
vIn Fig. 3 is shown a preferred form of my in 

vention. The upper half casing it of the hy 
draulically controlled hinge consists of a hollow 
cylindrical portion 20 having a closure 2% at 
the upper end in which .‘is provided an axial hole 
22 adapted to slide over and non-rotatably en 
gage the protruding end .23 .of the shaft 35, of 
the separable hydraulic unit 24, the cylindrical 
cavity 25 and the cylindrical portion 2a being 
adapted to rotate freely upon-the‘upper portion 
or half of the cylindrical housing 30 of the hy 
draulic unit 24. The upper hinge leaf I1 is pref 
erably integral with the cylindrical portion 21'; 
and extends tangentially therefrom. The lower 
half casing I8 is similarly provided with a hollow 
cylindrical body portion 26 having a cylindrical 
cavity 2'! in which the lower end of the hydrau, 
lic unit 24 is adapted to be seated. The lower 
hinge leaf ‘I 9 is'preferably integral with the lower 
half casing 58 and is also'arranged tangentially 
thereto. Both hinge leaves are provided with 
suitable screw holes '28 by means of which the 
hinge leaves are attached to the door on the 
door frame. The cylindrical hydraulic unit 24! 
is adapted to be non-rotatably enclosed within 
the upper cylindrical cavity 25 and to be enclosed 
within the lower cavity 21. An adjusting collar 
29 is permanently fastened to the cylindrical 
housing 30 of the hydraulic unit 24 midway 

30 

35 

40 

~45 between its ends, and is provided with teeth 3% 
which are arranged tobe engaged by the threads 
of the ‘helical'pin-or worm 32 which is mounted 
in the cylindrical'hole 33 (Fig.7) in the juncture 
of the casing 18 with‘the lower leaf l9. 
In Figs. 4 to 9 are shown'vertical and horizontal 

cross-sectional views of the separable hydraulic 
unit 24 arranged with the parts in position as 
shown in Fig. 2'. This ‘unit consists of the cylin 
drical housing‘ 30 which is closed at the bottom 

55 by means of a‘plug 34 which is’preferably soldered 
or Welded to ‘the inside wallsv of the cylindrical 
housing 30. A shaft 35 extends from a bearing 
seat 36 axially'positioned in the plug 315, and ,ex- 
tends upwardlyto'thetop of the cylindrical {hous 

'60 ing 30, protruding beyond the top in the shaft 
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end 23 which is non-circular and makes non 
rotatable engagement with a correspondingly 
shaped aperture 22 in the upper half casing I6. 
The hydraulic working chamber 48 is de?ned 

by the top surface of the plug 34, by the inside 
wall of the cylindrical liner 4 I, by the radial edges 
of the partition 55, and by the closure member 42. 
The member 42 has a circumferential ?ange on its 
lower end which is pressed against the upper face 
of the ends of the liner 4| and the ?xed partition 
55 by the heavy coiled spring 44 which at its op 
posite end abuts a reservoir closure disk 45, which 
in turn presses against the telescoping collars 46 
(inside) and 41 (outside) which ?t within the 
cylindrical housing 30 and are coaxial with the 
bearing bushing 48_around the shaft 35 at the 
upper end of the hydraulic unit 24. Seal'rings 
of resilient material such as rubber composition, 
commonly known as 0 rings, are provided, one 
marked 49 being shown around the shaft 35 be 
tween the end of the bushing 48 and the disk 45, 
and another 0 ring 50 being shown between the 
abutting ends of the telescoping collars 46 and 41. 
The sizes of the 0 rings and the spaces provided 
for them are selectedso that the pressure of the 
spring 44 compresses them to form non-leaking 
seals. A spring locking ring 5| is provided on the 
upper edge of the telescoping collar 41 being set 
in a groove 52 on the inside wall of the housing 30 
at the upper end thereof. 
An elongated segmental ?xed partition 55 in the 

working chamber 40 between the shaft 35 and the 
inside wall of the cylindrical liner 4! is held by 
an upper keying pin 56 to the closure member 
42; and a lower keying pin 5'! holds the partition . 
55 to the plug 34 at the bottom of the working 
chamber. An elongated segmental rotary piston 
60 attached to the shaft 35 by the pin 6i divides 
the working chamber into two sides which are 
called for convenience a high compression side 
62 and a low compression side 63 corresponding 
to the general conditions during closing. A reser 
voir 65 for a reserve supply of hydraulic liquid 
is provided in the space between the closure mem 
ber 42 and the disk 45, and two check valves 66 
are provided through the closure member to per 
mit the hydraulic liquid to enter the working 
chamber when needed to keep it completely ?lled 
from the reservoir on’one or the other side of the 
piston 68 but which prevent the passage of liquid 
from the working chamber to the reservoir. The 
check valves 66 may be arranged as shown in 
Fig. 10, with a ball 66a held by the spring 6613 
in the hole 660, on the seat 66d at the lower end 
of the hole 66c leading to the reservoir 65, an 
enlarged outlet 66)‘ being provided to avoid in 
terference by the spring 44. 
A cylindrical opening 61 is provided in the 

lower end of the shaft 35 below the piston key 
ing pin 6!, this opening being preferably larger 
in diameter than the bore 83 hereinafter de 
scribed and adapted to contain a longitudinally 
movable accumulator sleeve 69 normally having 
its upper end 10 abutting the shoulder ‘H formed 
between the larger and smaller openings, said 
sleeve being held in this position by the coiled 
spring 12 abutting a closure plug 13 affixed to 
the lower end of the opening 61 by the locking 
ring 74 in the groove 15 in the wall of the open 
ing 61. The upper end of the sleeve 69 is pro 
vided with an aperture 16 which forms a seat for 
the check ball 11 normally resting on top of the 
sleeve 69 and closing the aperture. A port 18 is 
provided in the wall of the shaft 35 adjacent the 
check ball 11 and communicating with the work 
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4 
ing chamber as shown particularly in Fig. 9. The 
space around the coil spring 12 within the open 
ing 61 below the sleeve 69 communicates with the 
opposite side of the working chamber by means of 
the port 19. During the movement of the door in 
opening it (clockwise, as shown), the liquid ?ows 
freely into the port 19 from the low compression 
side 63 and out of the port 78 to the high com 
pression side 62. When the door moves in the 
opposite direction, in closing, the ball check 
closes the passage. 
Above the cylindrical pin 6|, the shaft is also 

provided with a cylindrical coaxial bore 83 in 
which the cylindrical valve body 84 is adapted 
to be moved longitudinally by the valve stem 85 
whose upper end is provided with threads 86, 
making threaded engagement with the threads 81 
in the wall of the bore 83 adjacent the protrud 
ing end 23 of the shaft 35. 'A socket 88 is provided 
in the end of the valve stem which is accessible 
after the hinge is mounted, for adjustment by 
a socket wrench after the closing cap 89 has been 
removed from the upper end of the shaft bore, 
this closing cap being also provided with an O 
ring 98 for sealing against leakage. 
The valve body 84 is provided at its upper end 

with a groove Si in which an O sealing ring 92 is 
?tted. An annular groove 94 is provided in the 
valve body 84 which groove communicates with 
the apertures 95 and 98 through the shaft 35 
forming an adjustable metering duct through 
the shaft from the high compression side 62 of 
the working chamber to the low compression side 
63. The size of the opening through this duct is 
variable by the longitudinal setting of the valve 
body by means of the threaded engagement at 
86 and B7 in the upper part of the shaft bore. 
This controls the frictional resistance during 
the initial closing movement of the door. 
Another aperture 91, for controlling the latch 

ing, is also provided in the valve body 84. This 
aperture consists of three (3) holes 97a, 91b, 97c, 
spaced 120° apart and meeting at the axis of the 
valve body. A non-radial hole 98, forming a part 
of port IE0 is tangentially located relative to the 
shaft bore 83 adjacent the valve body 84 and 
communicating with one hole 91, is provided in 
the shaft, the port‘ I88 being adjacent the edge 
of the rotary piston 60, and in communication 
with the high compression side 62 of the working 
chamber. Another port 99 communicates 
through the radial hole IGI at its inner end with 
one of the holes 91 as shown particularly in Fig. 
'7. This arrangement permits the adjustment of 
the size of the duct, irrespective of the longitu 
dinal position of the valve body, which may be 
changed in the adjustment of the metering duct 
at groove 94. Less than one third of a revolu 
tion will effect control of the latching duct, while 
not seriously affecting the metering duct. After 
the door passes through a zone of retarded move 
ment near the closed position, to be described 
below, the hydraulic friction is momentarily de 
creased so that the door latch will be engaged in 
its keeper. This is provided by the relief of hy 
draulic pressure when the port 99 has passed be 
yond the ?xed partition 55 and liquid flows from 
port I09 through hole 98 through one hole 9i’ and 
out through hole I?l at- port 99 in the low pres 
sure side 63 of the working chamber. 
Between the principal closing zone and the 

latching zone, the hydraulic friction is gradually 
increased to cause the door as it approaches the 
latching position to be retarted without jerking 
or chattering, by means of the tapered port 
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shown particularly in Fig. 8. The radial outlet 
hole ills extending from the port’ H34 in the low 
compression side 63 of the working chamber, 
communicates with the lower end of‘ the bore 83 
below the valve body 84. A radial inlet hole IE5, 
is provided from the bore 83 to the inlet port I06, 
which communicates with a tapered groove lil'l 
cut in the shaft 35.’ As the piston moves anti 
clockwise (Fig. 8) the flow of hydraulic liquid 
from the high compression side 620i the working 
chamber, through the groove ['01, the hole I05, 
the bore as (below the valve body‘ 84) and the 
hole its to the low compression ‘side 63- is gradu 
ally restricted. As noted above,- when this posi 
tion is reached, the latching‘ control (Fig. 7) be 
comes effective and the hydraulic friction is re 
duced sufficiently to allow the latch to engage the 
keeper, without slamming. 
The manner of operation of the hydraulic 

checking hinge has been indicated in the detailed 
description of the parts. When the door is opened 
manually, the hydraulic piston 60 moves clock 
wise, as represented in Figs. 5 to 9, the hydraulic 
liquid flowing freely‘ from the low compression 
side as to the high compression side 62. During 
the closing cycle of the door, torsional force is 
applied through, for example, the companion 
spring actuated hinge [5. In the initial closing 
cycle, the hydraulic liquid is metered through the 
valved ducts 95 and 96, whose effective opening 
is regulated by positioning‘ of the groove 94 in 
the valve body by means of the adjusting screw 
turned through the socket 88 ‘and a suitable tool 
applied through the opening for the closing cap 
as. The door closes with-more or less unretarded 
movement until it is gradually brought almost to 
a stop by the tapered groove [01 cooperating with 
the ports in!!- and I95, as the door approaches the 
closed position. Just before the latching position 
is reached the hydraulic friction is partly released 
by the opening through the shaft, of the ports 99 
and tilt, the opening being adjustable by the 
positioning of the holes 91a, 91b, or 910, relative 
to the holes 98 and I01, through ‘close adjustment 
circumferentially of the valve body 84. This per 
mits the latching of the door without any slam 
ming, under the torsional force from the spring 
hinge. 
The many advantages of my‘ improved hydrau 

lically controlled hinge will be apparent. The 
arrangement of the sleeve 69 and the coil spring 
‘52 operative in the‘ hole 61in the shaft 35‘acts as 
an emergency release in the event that too high 
hydraulic pressures are developed by manual 
pressure on the door which may be applied in an 
attempt to accelerate thev closing. The several 
parts of the hydraulic mechanism are designed 
on lines which permit economical production with 
high precision in the dimensions‘. The'parts may 
be accurately assembled with a minimum amount 
of labor. The compression spring 44 holding the 
parts together longitudinally has the advantage 
of simplifying the assembly, and also serves as a 
safety relief if the hydraulic pressures become 
too high at any time during the operation of the 
hinge. In addition, the positive pressure of the 
spring lid on the telescoping collars 46 and all, 
causes compression of the resilient sealing rings 
a9 and 5d, and thus stops all leakage of hydraulic 
liquid from the unit. The ready availability of - < 
the valve stem for regulating the resistance to 
flow of liquid during the initial closing and. dur 
ing the pre-latching movement permits the easy 
adjustment of the hinge for each installation. 
While I have described my invention as applied 

to separable unit type hinges, other forms of 
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hinge elements may be employed with the up 
draulic mechanism herein described and claimed 
below. 

I claim: 
1. In an hydraulically controlled door hinge, 

an elongated casing having a cylindrical cavity, 
said casing including means for operative attach 
ment thereto of a hinge leaf; a closuremeans at 
the bottom end of said casing including a thrust 
bearing for a shaft; 'a shaft extending from said 
thrust bearing and protruding from the top‘en-d 
of said casing, said protruding end being adapted 
for operative attachment to a second hinge leaf, 
said shaft having an axial bore extending ‘from 
its upper end; a closure cap, at the top end of 
said casing, including a bearing sleeve for said 
shaft; a partition disk dividing the annulai‘cave‘ 
it'y around said shaft in said casing into' a‘ reser 
voir and a working chamber; a ?xed segmental 
partition in said working chamber; a movable 
segmental rotary piston attached to said shaft 
and adapted to move with said shaft in said 
working chamber from one'edge of said ?xed par" 
tition to the other; conduit means including 
checkevalves connecting said reservoir to said 
working chamber, one said conduit means being 
disposed on each side of said movable piston and 
adapted to admit liquid to one ‘or the other side 
of said piston in said working chamber; a one 
way valved passage through said shaft adapted 
to transfer liquid from a ?rst side to a second 
side of said working chamber; a metering duct 
arranged transversely through said shaft adja 
cent the upper portion of said shaft bore, said 
duct being adapted to transfer liquid from said 
second side to said ?rst side of the‘working cham 
ber through the central zone of movement of said 
piston; a latching duct arranged transversely 
through said shaft adjacent the upper portion 
of said shaft bore, said latching duct being 
adapted to transfer liquid from said second side 
to said ?rst side of the working chamber through 
the ?nal movement to a fully closed position ;‘ and 
valve means within the upper portion of said 
shaft (bore operable by a common threaded stem 
threaded into the upper end of the shaft for reg 
ulating the fluid resistance‘ through said meter 
ing duct and said latching duct. 

I 2. In an hydraulically controlld ‘door hinge, an 
elongated casing havinga cylindrical cavity, said 
casing including means for operative attachment 
thereto of a hinge leaf ;‘ a closure means at the 
bottom end of said'casing including a thrust bear 
ing for a shaft; a shaft extending from said 
thrust bearing and protruding from the topend 
of said casing, said'protruding end being adapted 
for operative attachment to a second hinge leaf, 
said shaft having an axial bore extending from 
its upper end; a closure cap at the top ‘end of 
said casing, including a bearing sleeve for said 
shaft; a partition disk dividing the annular cav 
ity around said shaft in said casing into a reser 
voir and a working chamber; a. ?xed segmental 
partition in said working chamber; a movable 
segmental rotary piston attached to said shaft 
and.‘ adapted to move with said shaft in said 
working chamber from oneedge of said ?xed par 
tition to the other; conduit means including 
check-valves connecting said reservoir to said 
working chamber, one said conduit means being 
disposed on each side of said movable piston and 
adapted to admit liquid to one or the other side 
of said piston in said working chamber; a one 
way valved passage through said shaft adapted 
to transfer liquid from a ?rst side to a second 
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side of said working chamber; a metering duct 
arranged transversely through said shaft adja 
cent the upper portion of said shaft bore, said 
metering duct being adapted to transfer liquid 
from said second side to said ?rst side of the 
working chamber through the central zone of 
movement of said piston; a latching duct ar 
ranged transversely through said shaft adjacent 
the upper portion of said shaft bore, said latching 
duct being adapted to transfer liquid from said 
second side to said ?rst side of the working cham 
ber through the ?nal movement to a fully closed 
position; valve means within the upper portion 
of said shaft bore operable by a common threaded 
stem in the upper end of the shaft for regulating 
the fluid resistance through said metering duct 
and said latching duct; and a retarding duct ar 
ranged transversely through said shaft, said duct 
including a hole through said shaft, and a tapered 
groove in the periphery of said shaft communi- ‘ 
cating with one end of said hole, the size of open 
ing of said groove into the working chamber 
being gradually decreased as the shaft turns, 
whereby the ?uid resistance through said duct is 
gradually increased in the zone intermediate that 
controlled by said metering duct and said latch 
ing duct. 

3. In an hydraulically controlled door hinge, 
an elongated cylindrical casing having a cylin 
drical cavity, said casing including means for 
operative attachment thereto of a hinge leaf; 
a closure means at the bottom end of said casing 
including a thrust bearing for a shaft; a shaft 
extending from said thrust bearing and protrud 
ing from the top end of said casing, said pro- ‘ 
truding end being adapted for operative attach 
ment to a second hinge leaf, said shaft having 
an axial hole extending from its upper end to its 
lower end; plug means separating said hole into 
an upper bore and a lower bore; a closure cap at 
the top end of said casing, including a bearing 
sleeve for said shaft; a partition disk dividing 
the annular cavity around said shaft in said cas 
ing into a reservoir and a working chamber; a 
?xed segmental partition in said working cham 
ber; a movable segmental rotary piston attached 
to said shaft and adapted to move with said shaft 
in said working chamber from one edge of said 
?xed partition to the other; conduit means in 
cluding check-valves connecting said reservoir to 
said working chamber, one said conduit means 
being disposed on each side of said movable 
piston and adapted to admit liquid to one or 
the other side of said piston in said working 
chamber; a one-way valved passage through said 
shaft communicating with said lower shaft bore, 
a spring pressed accumulator sleeve in said lower 
bore, a ball-check valve at the upper end of said 
accumulator sleeve, and inlet and outlet holes 
through the walls of said lower shaft bore, one 
positioned above and one below said ball-check 
valve, to provide a passage adapted to transfer 
liquid from a ?rst side of said piston to a second 
side of said working chamber during the open 
ing’ of the hinge and door, said accumulator 
spring being compressed at times to relieve un 
usually high pressures acting against said ball 
check valve, and valved transverse passages 
through said shaft adjacent said lower shaft 
bore, adapted to transfer liquid at times from 
said second side to said ?rst side of the working 
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chamber at varying rates; and valve means 
within said lower shaft bore for adjusting said 
valved passages. 

4. In an hydraulically controlled door hinge, 
an elongated casing having a cylindrical cavity, 
said casing including means for operative at 
tachment thereto of a hinge leaf; a closure means 
at the bottom end of said casing including a 
thrust bearing for a shaft; a shaft extending 
from said thrust bearing and protruding from the 
top end of said casing, said protruding end being 
adapted for operative attachment to a second 
hinge leaf; a closure cap at the top end of said 
casing, including a pair of telescoping rings in 
end abutting relation and a bearing sleeve for 
said shaft; a partition disk dividing the annular 
cavity around said shaft in said cylindrical easing 
into a reservoir and a hydraulic piston working 
chamber; a resilient sealing ring around said 
shaft between said bearing sleeve and said disk; 
a resilient sealing ring between the abutting ends 
of said telescoping rings adjacent the inside cas 
ing wall; and a compression coil spring between 
said disk and said closure cap adapted to hold 
said parts and said sealing rings under pressure 
in excess of the normal working pressures in said 
working chamber. 

5. In an hydraulically controlled door hinge, 
an elongated casing having a cylindrical cavity, 
said casing including means for operative at 
tachment thereto of a hinge leaf; a closure means 
at the bottom end of said casing including a 
thrust bearing for a shaft; a shaft extending 
from said thrust bearing and protruding from 
the top end of said casing, said protruding end 
being adapted for operative attachment to a 
second hinge leaf; a closure cap at the top end 
of said casing, including a pair of telescoping 
rings in end abutting relation and a bearing 
sleeve for said shaft; a partition disk dividing the 
annular cavity around said shaft in said cylin 
drical casing into a reservoir and a hydraulic 
piston working chamber; a resilient sealing ring 
around said shaft between said bearing sleeve 
and said disk; a resilient sealing ring between 
the abutting ends of said telescoping rings ad 
jacent the inside casing wall; a compression coil 
spring between said disk and said closure cap 
adapted to hold said parts and said sealing rings 
under pressure in excess of the normal working 
pressures in said working chamber; a segmental 
partition in said working chamber having dowel 
pins at its ends engaging said partition disk and 
said bottom closure means; a movable segmental 
rotary piston keyed to said shaft by a transverse 
pin and adapted to move with said shaft in said 
working chamber from one edge of said ?xed 
partition to the other; and a plurality of valved 
passages through said shaft adapted to control 
the movement of said piston in said working 
chamber. 

HENRY S. DIEBEL. 
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