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The present invention relates to a door closer and, 
more particularly, to a double-acting door closer for 
positively controlling the opening and closing movements 
of a door. This application is a continuation-in-part of 
the copending application Serial No. 743,844, filed June 
23, 1958, now abandoned, and assigned to the same 
assignee as the present invention. 

It is an object of the present invention to provide a 
new and improved door closer for developing a door 
closing force which causes the door to be closed at a 
normal closing speed and then at a slower or faster 
latching speed. 

It is an object of the present invention to provide in 
a door closer a new and improved hydraulic check 
mechanism having separate sets of opening and closing 
passageways in a single member for positively control 
ling the opening and closing movement of a door. 

it is another object of the present invention to provide 
in a door closer al hydraulic check mechanism having 
different opening passageways, different normal closing 
passageways and a common latching passageway for con 
trolling the movements of a door on either side of a 
door frame. 
Another object of the present invention is to provide 

in a door closer a hydraulic circuit which assists in hold 
ing the door in a closed position. 

Another object of the present invention is to provide 
in a door closer a hydraulic pressure release means to 
permit forcible closing of the door against the checking 
action of the closer without a damaging build-up of 
pressure within the closer. 

Another object of the present invention is to provide 
in a door closer a hydraulic check mechanism, having a. 
"printed circuit' passageway construction defined on a 
surface of a component of the mechanism. 

It is yet another object of the present invention to 
provide a door closer embodying a hydraulic check 
mechanism having a “printed circuit” passageway con 
struction defined on a surface of a support block and a 
plate cooperating with said surface for providing a plural 
ity of passageways comprising part of the hydraulic cir 
cuit. 

It is yet another object of the present invention to 
provide a new and improved door closer embodying a 
hydraulic check mechanism wherein provision is made 
for replacement of fluid leakage, thereby to avoid intro 
duction of air into the hydraulic system with the attend 
ant undesirable consequences. 

it is a further object of the present invention to pro 
vide in a door closer a hydraulic check mechanism em 
bodying a variable volume reservoir for replacing leaked 
liquid in a hydraulic system and for maintaining the 
pressure of the hydraulic system substantially constant. 

It is yet another object of the present invention in 
accordance with the previous object to eliminate hy 
draulic Surging between the hydraulic system and the 
variable volume reservoir. 

It is still a further object of the present invention to 
provide a door closer which is adjustably mounted in a 
transom tube for the purpose of aligning the door with 
the door frame. 

It is another object in accordance with the previous 
object to provide for positional adjustment of the closer 
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exteriorly of the transom tube without removal from the 
tube. 

Briefly, the door closer embodying the features of the 
present invention is used to control the closing movement 
of either a double or single acting door member movably 
Supported from a door frame member. It is supported 
from one of the members and is operatively connected 
to the other of the members. In one illustrated embodi 
ment, the closer is concealed within a transom tube of 
the door frame member and is operatively connected to 
and actuated by a slide connection engageable with the 
door member and, in another illustrated embodiment, is 
operatively connected directly to and actuated by a door 
spindle. In both embodiments, the door closer includes 
a double-acting spring closer mechanism for creating a 
force to close the door after the door is manually opened 
and a hydraulic double-acting check mechanism for pro 
viding a normal door closing speed and a slower or faster 
door latching speed. A gear and rack unit is driven by 
a spindle when the door is moved and the rack is linearly 
moved to reciprocate a rod located within both of the 
closer and check mechanisms. The rod selectively en 
gages spaced sleeves which compress a single spring 
housed within the closer mechanism and supports a 
double-acting piston located centrally of the fluid cham 
ber in a hydraulic check mechanism. 
The door closer is also preferably provided with a hy 

draulic hold to retain the door in a closed position and 
to produce a uniform final latching speed closure of the 
door. 
The door closer may be provided with a hydraulic 

pressure bypass means to permit the door to be forcibly 
closed against the checking action of the closer without 
a build-up of damaging pressure within the closer. 
The hydraulic check mechanism embodies a hydraulic 

circuit including a "printed circuit” passageway construc 
tion defined in a wall of a support block and a cooperative 
cover plate. The "printed circuit' passageway construc 
tion cooperates with the fluid chamber connecting passage 
Ways to provide two separate groups of passageways 
which transport fluid when the door is opened on different 
sides of the doorway. One group of passageways includes 
a first set of opening cycle passageways in which are 
located Suitable one-way check valves, for permitting the 
transfer of fluid in the fluid chamber from a first side to 
the other side of the piston during opening of the door 
in a first direction. A first set of closing speed-closing 
cycle passageways, in which a one-way check valve is 
employed, provides for a normal closing door speed by 
returning the fluid to the first side of the piston at an 
optimum rate and a separate latching speed-closing cycle 
passageway provides for a latching speed adjacent the 
normally closed door position by returning the fluid to 
the first side of the piston at a lower or faster selected 
rate, the Speed of the door being decreased or increased 
to its latching speed by simultaneously blocking the nor 
nal, closing speed passageways and uncovering the latch 
ing speed passageway. The other group of passageways 
includes a second set of opening cycle passageways, a sec 
ond i Set of closing Speed-closing cycle passageways and 
the latching speed-closing cycle passageway, and is used 
When the door is opened in a second direction. 
To compensate for fluid leakage in the hydraulic check 

mechanism, a variable volume reservoir is connected at 
all times to the hydraulic fluid system of the check mech 
anism. The variable volume reservoir comprises a bel 
lows which causes the fluid within the variable reservoir 
to flow into the hydraulic system, thereby to prevent entry 
of air into the hydraulic system with the attendant spongy 
operation of the closer. An orifice construction is pro 
vided in the connection between the bellows and the 
hydraulic System for eliminating hydraulic surges be 
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tween the reservoir and the hydraulic circuit caused by 
movement of the piston. 
The closer and check mechanisms comprising the closer 

are integrally connected together to be adjustably posi 
tioned within the transom tube, thereby to permit align 
ment of the door within the doorframe. The entire closer 
is slidably seated on a lower transom plate to be pivotally 
movable relative to a spindle extending through the tube 
by an alignment means accessible from outside of the 
transom tube. A pair of spaced bolt assemblies is em 
ployed to fixedly secure the closer to the tube in a 
Selected position and, similar to the alignment means, is 
accessible from outside of the transom tube. By this 
construction, the door may be quickly realigned without 
disassembling and/or removal of the closer from the 
transom tube. 
The invention, both as to its organization and method 

of operation, together with further objects and advantages 
thereof, will best be understood by reference to the fol 
lowing detailed description taken in connection with the 
accompanying drawings, in which: 

FIG. 1 is a perspective view of a new and improved 
door closer shown located in a transom tube of a doorway 
and operatively connected by a slide connection to a 
back-check and/or hold open mechanism in the upper 
rail of a door; 

FIG. 2 is a fragmentary elevational view, shown par 
tially in section, of the door and doorway construction of 
FIG. 1; 

FIG. 3 is an enlarged sectional view taken along line 
3-3 of FIG. 2, illustrating a closer mechanism and a 
hydraulic check mechanism embodied in the closer of 
FIG. 1; . . . . 

FIG. 4 is an enlarged sectional view taken along line 
4-4 of FIG. 3; - 

FIG. 5 is a sectional view taken along line 5-5 of 
FIG. 4, assuming that the entire check mechanism is 
shown; 

FIG. 6 is a sectional view taken along line 6-6 of 
FIG. 4, assuming that the entire check mechanism is 
shown; - 

FIG. 7 is a diagrammatic view of the closer of FIG. 1, 
illustrating the position of the components of the closer 
mechanism, the position of the piston of the check mech 
anism, and the fluid flow in the hydraulic system of the 
check mechanism when the door opens on one side of the 
doorway; - ??? - 

FIG. 8 is a diagrammatic view illustrating the position 
of the piston and the fluid flow in the hydraulic system 
of the check mechanism when the door closes at its nor 
mal closing speed on one side of the doorway; 

FIG. 9 is a diagrammatic view illustrating the position 
of the piston and the fluid flow in the hydraulic system 
of the check mechanism when the door closes at its latch 
ing speed on one side of the doorway; 

FIG. 10 is a diagrammatic view of the closer of FIG. 1 
illustrating the position of the components of the closer 
mechanism, the position of the piston in the check mech 
anism, and the fluid flow in the system of the check mech 
anism when the door opens on the other side of the door 
way; - 

FIG. 11 is a diagrammatic view illustrating the position 
of the piston and the fluid flow in the hydraulic system 
of the check mechanism when the door closes at its nor 
mal closing speed on the other side of the doorway; 

FIG. 12 is a diagrammatic view illustrating the position 
of the piston and the fluid flow in the hydraulic system 
of the check mechanism when the door closes at its latch 
ing speed on the other side of the doorway; 

FIG. 13 is an enlarged sectional view taken along line 
13-13 of FIG. 2; 

FIG. 14 is an enlarged view taken along line 4-14 
of FIG. 3; 

FIG. 15 is an enlarged sectional view taken along line 
15-15 of FIG. 3; 
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FiG. 16 is an enlarged perspective view of the door 

aligning means illustrated in FIG. 3; 
FIG. 17 is an enlarged sectional view taken along line 

17-17 of FIG. 4 illustrating a small outlet bore of the 
variable volume reservoir of FIG. 3; 

FIG. 18 is a perspective view of another embodiment 
of the new and improved door closer shown located in 
the transsom. tube of the doorway, the closer being of 
the type which is drivingly connected directly to the door 
pivot and embodies its own hold open mechanism; 

FIG. 19 is a fragmentary top plan of the embodiment 
of FIG. 18 illustrating the hold open mechanism in de 
tail; - 

FIG. 20 is a sectional view taken along line 28-20 of 
FIG. 19; 

FIG. 21 is an elevational view of a modified form of 
the mechanism of FIG. 19 wherein both a back-check 
and hold open function are performed; 

FIG. 22 is an enlarged sectional view of another em 
bodiment of the new and improved door closer includ 
ing an arrangement to provide a hydraulic hold and uni 
form closure of the door in its closed position; and 

FIG. 23 is an enlarged sectional view of yet another 
embodiment of the new and improved door closer includ 
ing a hydraulic pressure release means to allow for 
the forcible closing of the door against the checking 
action of the hydraulic system. 

Referring now to the drawings, one embodiment of 
the new and improved door closer is illustrated in FIGS. 
1 through 17 and has a closer spindle operatively con 
nected through a connection to a back-check and/or hold 
open mechanism located in the upper rail of the door, 
while a second embodiment of the present invention, 
which includes its own hold open mechanism, is illus 
trated in FIGS. 18 through 21 as being operatively con 
nected directly to a door pivot. Referring now to the 
FIG. embodiment, the door closer 30, as shown in 
FIGS. 1, 2 and 3, is mounted in a hollow transom tube 
32 comprising a part of a door frame 34. The closer 
30 includes an operating spindle 36 operatively con 
nected by a slide connection comprising an operating 
arm 38 and a slide or roller 45 to a back-check and/or 
hold open device 41, located in the upper rail 42 of a 
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door 44. The device 41 may be of the type disclosed 
and claimed in the application of Jack M. Roehm and 
Victor W. Damm, Serial No. 743,930, filed June 23, 1958, 
now Patent No. 2,958,089, issued November 1, 1960, 
and assigned to the same assignee as the present applica 
tion. The door 44 swings horizontally relative to the 
door frame 34 and, to this end, is pivotally supported 
adjacent one of its vertical edges from the doorframe 
34 by an upper pivot pin 46 and a lower pivot pin (not 
Shown). The door is double-acting in the sense that 
it swings on both sides of the door frame 34, i.e., is 
opened and closed on a first or left side of the doorway 
as illustrated in FIG. 1 and is opened and closed on a 
Second or right side of the doorway as viewed in FIG. 
1. It will be appreciated that the double-acting closer 
30 may alternatively be used with a single-acting door, 
i.e. a door which is opened and closed on a left or 
right Side of the door frame. - 
The new and improved door closer 30 comprises a 

double-acting closer mechanism 50 for providing a force 
to close the door 44 after it is manually opened and 
further includes a hydraulic check mechanism 52 for 
controlling the opening and closing movements of the 
door and, specifically, for providing variable normal 
closing and slower or faster latching speeds. Both the 
closer mechanism and hydraulic check mechanism house 
a portion of a rod 56 which cooperates with a coiled 
Spring 58 in the closer mechanism and supports a piston 
60 within the check mechanism. The rod 56 is moved 
axially in a first or second direction by a rack and gear 
assembly 59 when the door is opened on one or the other 
side of the door frame and is moved in an opposite di 
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rection under the control of the closer mechanism 5 to 
return the door to its closed position. 

Considering now the rack and gear assembly best illus 
trated in FiGS. 3 and 13, the spindle 36 is provided 
with an integral gear portion 61 which continually meshes 
or drivingly engages a rack 62, the rack 62 being con 
nected by a linkage 63 to the right end of the rod 56, 
thereby to effect reciprocal movement of the rack when 
the spindle is rotated incident to movement of the door 
44. The rack 62 is supported in engagement with the 
gear 61 by a pair of spaced horizontal spindie plates 37 
and 39 assembled to and spaced apart by a horizontal bar 
64 by a plurality of fasteners 65. The plates 37 and 39 
are provided with apertures 37a and 39a for accommo 
dating suitable bearings 43 and 43 which rotatably re 
ceive the spindle 36. As shown in FIG. 13, the lower 
plate 37 slidably abuts or seats on the bottom member 
32a of the transom tube 32 but is not fixedly secured to 
the member 32a to permit the closer 30 to be adjustably 
positioned within the transom tube 32, as described in 
greater detail hereinafter. 
The closer mechanism 50, which itself embodies no 

novel features is illustrated in detail in FIG. 3 and com 
prises a hollow cylindrical housing 66 the right end of 
which is threadedly secured to a plug 68 Supported from 
the left end of the check mechanism 52, as described 
below. It further includes a headed rod 70 having an 
end 7Ga threadedly received within the left end of the 
rod 56 extending through the plug 68 and into the right 
end of the housing 65, which rod 79 extends axially 
through and lies partially within a pair of spaced sleeves 
72 and 76. When the door 44 is in its closed position, 
an inner shoulder 72a of the sleeve 72 seats on the ex 
treme left end of the rod 56 and an outwardly extending 
flange 74 of the sleeve 72 abuts against the left end of 
the plug 68, while an inner shoulder 76a of the sleeve 
76 seats against the head 73b of the headed rod 7 and 
an outwardly extending flange 78 of the sleeve 76 abuts 
against a plug 80 threadedly received within the left end 
of the housing 66. The sleeves 72 and 76 are selectively 
movable toward one another in response to the door 
opening on either side of the door to provide the re 
quired door closing force by compressing the spring 58 
which is supported between the flanges 74 and 78. By 
the above construction, when the door is opened to the 
right of the doorway 34 (as viewed in Fig. 1) and the 
rod 56 is moved to the right (see FIG. 10), the left end 
of the rod 55 slides out of the sleeve 72 which remains 
seated against the plug 63, while the head 73b of the rod 
78 engaging the inner shoulder 76a moves the sleeve 76 . 
to the right, with the result that the spring 58 is com 
pressed to provide the required door closing force. On 
the other hand, when the door is opened to the left of the 
doorway 34 (as viewed in FIG. 1) and the rod 56 is 
moved to the left (see FIG. 7), the head 73b of the . 
stem 73 slides into the sleeve 76 which remains seated 
against the plug 86, while the extreme left end of the 
rod 56 engaging the inner shoulder 72a moves the sleeve 
72 to the left, thereby to compress the spring 58 and pro 
vide the necessary force for returning the door to its 
closed position. The magnitude of the door closing force 
for a particular sized door at a particular open position 
may be selected in accordance with the demands of the 
installation by adjusting the position of the plug 30 in 
the housing 66 and by using different springs having 
different compressive characteristics. 
. Referring now to the hydraulic check mechanism 52 in 
greater detail, it comprises a support block 84 and a 
plate 85 fixedly secured to one another by a plurality of 
fasteiners 87, which plate is also fixedly secured to the . 
spindie plates 37 and 39 by fasteners 89. The support 
block 34 comprises first and second sections 84a and 84b, 
the first of which has defined longitudinally therethrough 
a bore 85 for accommodating the piston 60, and the sec 
ond of which includes a passageway contruction. The 
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6 
piston 69 is slidably received within the bore 86 while 
the rod S6 is slidably supported centrally of the bore by 
the plug 68 and a second plug 88 inserted within the re 
spective ends of the bore 86. The plugs 68 and 88 are 
secured to the block 84 by a plurality of fasteners 91 
(see FIG. 4), and in cooperation with the bore provide 
a piston chamber adapted to be filled with hydraulic 
fluid. The piston chamber actually comprises a variable 
chamber 86a between the plug 68 and the piston 66 and 
a variable chamber 86b between the plug 88 and the 
piston 69, it being understood that as the piston moves 
in the bore 86 one of the chambers increases in size and 
the other chamber decreases in size and during this move 
ment fluid is transferred from one of the chambers to the 
other of the chambers through the passageway construc 
tion provided in the second section of the support block 
84. It is the passageway construction which provides for 
the double-acting operation of the door and it includes two 
sets of opening cycle passageways and two sets of closing 
cycle passageways entirely separate from the opening 
cycle passageways. Each set of closing cycle passageways 
further includes a normal closing speed passageway and 
a latching speed passageway for positively controlling 
the door closing movement of the door. 

In accordance with a feature of the present invention, 
a so-called "printed circuit' passageway construction is 
defined on the vertical left surface 34c (as viewed in 
FIG. 5) of the support block 84, the surface 84c being 
hereinafter referred to as a passageway surface 84c. The 
"printed circuit' passageway construction shown best in 
FIG. 4 cooperates with the plate 85 to provide a plurality 
of surface passageways which transport fluid incident 
to movement of the piston 60 from one of the cham 
bers 86a, 86b to the other of the chambers 85a, 86b 
through selected connecting passageways defined in the 
second section of the support block 84. It will be appreci 
ated that the piston 63, the chambers 8óa, 86b, the con 
necting passageways, and the surface passageways com 
prise the hydraulic system of the hydraulic check 52. 
Assuming the door 44 opens on the left side of the door 

way 34, as shown in F.G. 1, and the rod 56 and piston 6 
move to the left as seen in FIG. 3, fluid flows to the right 
as illustrated in FIG. 7 from the chamber 86a to the cham 
ber 86b through a first set of open cycle passageways. 
Specifically, the fluid flow is out of the chamber 86a 
through a connecting passageway 200 (see FGS. 3 and 4) 
to a surface passageway 62 defined by a groove on the 
passageway surface 34c and the plate 85. The fluid 
flows to the right through only approximately the left 
half of the surface passageway 62 into a connecting 
passageway 164 which has a port in communication with 
the chamber 86b. As shown in FIG. 6, a ball check valve 
arrangement is located within the passageway 80 to 
permit flow of fluid out of the chamber 86a but not into 
the chamber 86a. Specifically, the arrangement includes 
a ball 168 movable by the fluid to seat against an annular 
valve seat or shoulder 110 defined in the passageway 100 
itself to prevent passage of fluid into the chamber 86a and 
also movable by the fluid to engage the groove 1692 in 
the plate 85 to permit passage of fluid out of the chamber 
86.a. During opening movement of the door, the ball 
assumes the position shown in dotted lines against the 
groove 02 with the result that fluid flows from the 
chamber 86a to chamber 86b through the passageway 99, 
while during closing movement of the door the ball valve 
moves into the position shown in solid lines. Although 
the surface passageway 02 communicates with the cham 
ber 86b through a connecting passageway 14, fluid 
does not flow through the passageway 1.4 into the cham 
ber 86b because of a ball check valve arrangement 15 
similar to the ball check valve arrangement in passage 
way 120 shown in FIG. 6 and described hereinbelow. 
The ball in the passageway 14 seats against a valve seat 
to prevent the flow of the fluid from the passageway 14 
into the chamber 86b. 
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The positions of the sleeves 72 and 75, the spring 58, and 
the headed rod 7 of the closer mechanism 50 and the 
position of the piston 6 of the hydraulic check mechan 
ism 52 when the door is adjacent to its maximum open 
position is illustrated in FIG. 7. Specifically, the Small 
red 7 is telescoped within the sleeve 75 and the extreme 
left end of the rod 56 in engagement with the inner 
shoulder 72a is moved to the left thereby to displace the 
sleeve 72 to the left and effect the compression of the 
spring 56. As shown, the sleeve 76 remains seated 
against the plug 86 while the sleeve 72 is spaced fron 
the plug 68. 
When the force applied to the door is removed, the 

spring 58 acting through the sleeve 72 urges the rod 
56 to the right thereby to apply to the Spindle 36 a torque 
which acts through the operating arm 38 and slide con 
nection 49 to close the door 44. The door 44 closes and 
the rod 56 and piston 60 move to the right, as viewed in 
FIG. 3, under the control of the closer mechanism 52 
which causes the door to move throughout substantially 
its entire closing movement at an optimum preselected 
closing speed and to move adjacent to its normally closed 
position at a slower or faster latching speed. While the 
door is closing at its optimum closing speed, fluid flows 
through a first set of closing speed-closing cycle passage 
ways from the chamber 86b to the chamber 86a as shown 
in FIG. 8. Specifically, the fluid flows from the cham 
ber 86b through a port 16a into an angulated connect 
ing passageway 6, shown in FIG. 5, to a surface passage 
way 13 defined by a groove provided in the passageway 
surface 84c of the support block 84 and the cover 85. 
The left end of the passageway 18 communicates with 
a connecting passageway 120 which is parallel to the 
passageway 19 and which is in fluid communication 
with the chamber 86a. A ball check valve arrangement 
is provided in the passageway 20 and includes, as shown 
in F.G. 6, a ball valve a 7 movable by the fluid between 
a continuously open stop 519 which permits passage of 
fluid therethrough and a valve seat or shoulder 123 which 
prevents passage of the fluid when the ball valve i7 is 
seated thereon. The stop 119 and seat 123 are spaced 
apart within the passageway E20 to permit movement of 
the ball 7 therebetween, the ball 117 being illustrated 
in solid lines in the position it assumes when the door 
is closing and in dotted lines when door is opening. 
The speed of the closing door is changed from its 

optimum closing speed to its latching speed by the piston 
60 simultaneously blocking the port 16a, thereby to stop 
the flow of fluid through the first set of closing speed-clos 
ing cycle passageways 46, 18 and 1209, and uncovering 
another port 12:a of a connecting passageway 21, there 
by to open a latching speed-closing cycle passageway 
which transports fluid from the chamber 86b to the 
chamber 86a as shown in FIG. 9. The latching speed 
passageway includes an angulated connecting passageway 
22 which interconnects the fluid chamber 86b with a 

straight surface passageway 24 defined by the passage 
way surface 84c and the plate 85. As shown, the left 
end of the passageway 124 communicates with the con 
necting passageway 121 to complete the path between the 
chambers 86a and 86b. Fluid flows through the latching 
speed passageways 121, 122 and 124 until the door 44 is 
closed under the control of the closer mechanism 50 and 
the piston 60 is returned to its door closed position 
equidistant the plugs 68 and 88, as shown in solid lines 
El FIG. 3. 
The normal closing speed of the door is controlled by 

adjusting the rate of fluid flow through the normal clos 
ing speed passageways. To this end, a needle valve 126 
shown in FIG. 5 is threadedly received within an opening 
128 defined vertically in the block 84 and communicat 
ing with the connecting passageway 16. The valve 126 
is accessible from beneath the closer through an opening 
127 in the transom plate 32a and includes an oversized 
conical head 29 movable longitudinally into and out of 
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3. 
the intermediate leg 16b of the angulated passageway 
116 by a screw driver or the like (not shown), thereby to 
change the cross sectional area of the passageway and 
vary the amount of fluid flow therethrough. 

in order to provide for a latching speed which is 
substantially slower or faster than the normal closing 
speed of the door, a needle valve 39, similar in con 
struction to the needle valve 126 illustrated in FIG. 5, 
is threadedly received within an opening 32 defined ver 
tically in the block 84 and communicating with the angu 
lated connecting passageway 122. The opening 32 is 
parallel to the opening 28 and is also accessible from 
beneath the transom plate 32b through an opening not 
shown. The needle valve 3G is adjustable by a screw 
driver to move its conical head into and out of the inter 
mediate leg 22a of the passageway as described above. 
When the closer is used with either a single-acting or 
double-acting door the needle valve 36 may be set to 
restrict the flow of fluid through the latching speed passage 
ways 21, 22 and 24 to a lower rate than the rate of 
flow of the fluid through the closing speed passageways 
16, 18 and 20. On the other hand when the closer 
is used with a single-acting door of the type adapted to 
cooperate with a latch mechanism in its closed position, 
the needle valve 39 may be set so that the fluid flows 
through the passageways 24, 22 and 124 at a faster 
rate than the flow of fluid through the passageways 26, 
118 and 29, with the result that the door moves at an 
increased speed to assure latching by the latching mecha 
nism. It will be appreciated from the foregoing discussion 
that a substantial difference in the closing and latching 
speeds of the door is readily obtainable and that the 
particular closing and latching speeds are adjustable in ac 
cordance with the specific demands of the installation. 
Assuming the door 44 opens to the right as viewed in 

FIG. 1 and the rod 56 and piston 60 move to the right, 
the left end of the rod 56 slides to the right within the 
sleeve 72 and the extreme left end of the rod 56 moves 
away from the inner shoulder 72a while the head of the 
stem 70 which engages the inner shoulder 76a moves 
the sleeve 76 to the right, thereby to cause the spring 58 
to compress. Now, in contrast to the previously described 
movement of the sleeves 72 and 76, the sleeve 76 moves 
away from the plug 80 and the sleeve 72 remains seated 
against the plug 64. The position of the components of 
the closer mechanism 59 when the door is adjacent its 
maximum open position is illustrated in FIG. 10. 
With the piston 60 moving to the right as the door 

opens, the fluid flows to the left from the chamber 86b 
to the chamber 86a through a second set of open cycle 
passageways (see FIG. 10). Particularly, fluid flows from 
the fluid chamber 86b through connecting passageway 14, 
through approximately the right half of the surface pas 
Sageway 02, and through a connecting passageway 34 
which communicates with the fluid chamber 86a. The 
ball check valve 108 located in the connecting passage 
way 100 seats against the shoulder 10 to prevent fluid 
from flowing into the fluid chamber 86a through the pas 
sageway be so that the fluid must flow through the pas 
Sageway 34 into chamber 86a. It will be appreciated that 
the first and second set of open cycle passageways are 
not entirely separate but have a common surface passage 
Way, i.e., the central portion of the passageway (32 lying 
between the passageways 104 and 134. However, fluid 
does not flow through the central portion of the pas 
sageway 102 in the same direction when the door is opened 
on the left and right side of the passageway but flows in 
opposite directions as clearly illustrated in FIGS. 7 and 10. 
When the door is manually released, the closer mecha 

nism 5 acts to apply a force through the operating arm 
33 to close the door 44. With the door 44 closing on the 
right side of the doorway 34, the piston 6) moves to the 
left and the fluid flows to the right from the chamber 86a 
to the chamber 86b through a second set of closing speed 
closing cycle passageways. The fluid specifically flows 
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from the chamber 86a through the connecting passageway 
Si6, a Surface passageway i36, and a connecting passage 
Way 38 communicating with the fluid chamber 86b. The 
passageway 38 includes a bail check valve arrangement 
similar to the arrangement 17, 119 and 123 located in 
the passageway 20 and, accordingly, only transports fluid 
into chamber 85b. Therefore, during opening move 
ment of the door to the right of the doorway, fluid would 
not be able to flow out of the chamber 85b and would 
only be able to flow through passageways 4, 62, and 
134, as described above. The normal closing speed of 
the door when closing on the right side of the doorway 
is identical to the speed of the door when closing on the 
left side of the doorway because of the location of the 
needle valve 26 in the passageway 6 as described above. 
Hence, it will be understood that the first and second 
set of closing speed-closing cycle passageways are not 
entirely separate but have a common passageway, i.e., 
the connecting passageway fió, through which fluid flows 
in opposite directions incident to closing of the door 44 
on the left and right side of the doorway 34. 

In a manner similar to that described above, the speed 
of the closing door is changed from its optimum closing 
speed to its latching speed by the piston 6 simultaneously 
blocking the port 16a, thereby to stop the flow of fluid 
through the second set of closing speed-closing cycle 
pasasgeways 16, 136 and 138, and uncovering the port 
i22a of the connecting passageway 22, thereby to open 
the latching speed-closing cycle passageways which, as 
described above, include passageways 2, 22 and 24. 
The latching speeds of the door when closing on the left 
and right sides of the doorway are the same and are con 
trolled by the needle valve 30 in the passageway 2, 
as described above. Fluid flows through the latching 
speed passageways E21, 22 and 124 until the door 44 
is closed under the control of the closer mechanism 5 
and the piston 66 is returned to its door closed position 
equidistant the plugs 68 and 88. 

In accordance with another feature of the present in 
vention, there is provided an auxiliary, variable volume 
reservoir for preventing the entry of air into the hydraulic 
system of the check mechanism 52 incident to fluid 
leakage or the like. The presence of air in the hydraulic 
system causes a "spongy” operation of the check mecha 
nisin, i.e., a poor responsive, time delayed type of action. 
Specifically, the reservoir comprises an elastic elongated 
bellows 43 of cylindrical accordion configuration made 
from metal, for example brass. The bellows 4G expands 
and contracts along its longitudinal axis and is Supported 
solely at its right end by a sleeve 42 threadedly received 
within an opening 49 in the block 84. The left end of 
the beiiows 46 has an opening for accommodating a 
plug 146, the opening being used to fill the bellows 46 
with hydraulic fluid. The sleeve 146 transports fluid 
from the belows 4 to the juncture of the connecting 
passageway 129 and the surface passageway i8 through 
an -shaped passageway 156 and a surface passageway 
55, as shown in FIGS. 3 and 4. Hence, whenever fluid 
leakage occurs in the hydraulic system in the check mecha 
nism 52, the bellows 40 contracts and forces fluid into 
the hydraulic system through passageways 15th and 5 
with the result that the fluid lost by leakage or the like 
is immediately replaced. Alternatively, the reservoir 
could comprise an elastic tube made of rubber or the like 
material and provided with suitable biasing means for 
changing the volume of the tube. 

For the purpose of avoiding hydraulic Surging resulting 
from the movement of the piston 6 incident to door 
movement, a small bore 254 is provided longitudinally of 
the sleeve 45, which bore 154 extends throughout the 
entire length of the sleeve, as best seen in F.G. 17. By 
this construction, hydraulic fluid is unable to quickly 
pass through the passageway 156 into the bellows 140 
when the piston 60 moves within the bore 86 because of 
the relatively small sized opening 54. However, hy 

5 

O 

5 

20 

25 

30 

35 

40 

50 

55 

60 

75 

1@ 
draulic fluid is able to slowly pass through the opening 
154 from the bellows 4 into the fluid system to re 
plenish the lost liquid in the hydraulic system. It should 
further be noted that hydraulic surging is also minimized 
by feeding the fluid from the bellows i43 into the pas 
sageways i8 and i23 in which is located the ball check 
arrangement 17, A59 and 23. Since the check arrange 
ment prevents fluid flow at any time out of the chamber 
86a, the increased fuid pressure on the lead side of the 
piston 60 is never applied directly to the bellows or, ex 
pressed another way, the fluid from the bellows always 
is supplied to that portion of the hydraulic system exposed 
to the trailing side of the piston, for example, when the 
piston moves to the left, through passageways 150, 5E, 
i8, 136 and 38 or passageways i5, 15 E8 and 16 

into chamber 86b, when the piston moves to the right 
through passageways 50, i5 and 20 directly into 
chamber 86a. 

In order that the door 44 may be aligned with the door 
frame 34, i.e., the door 44 may be centrally disposed 
relative to the door frame 34 when returned to its closed 
position, the door closer 30 is adjustable positioned within 
the transom tube 32. Specifically, the closer mechanism 
50, the check mechanism 52 and the spindle plate 37 are 
fixedly secured to one another in the manner described 
above so that the components of the closer 3G move as 
an integral unit. Inasmuch as the plate 37 is journaled 
about the spindle 36, the closer 30 is pivotally movable 
about the spindie 36, thereby to change the angular posi 
tion of the rack 62 and rod 55 relative to the transon 
plate 32a and, thus, the angular position of the door 44 
relative to the door frame 34. 
For the purpose of pivoting the closer 30 about the 

spindle 36 into selected positions within the transon 
tube 32, there is provided a door aligning means 55. 
The aligning means, as best seen in FIG. 16, specifically 
comprises a cam 58 rotatably supported from the tran 
som plate 32a for cooperation with a plate i 69 fixedly 
secured by welding 62 to the housing 66. More Spe 
cifically, the cam 58 is of the lever type and has de 
pending from one end a stud 164 which is located within 
an oversized opening 63 defined in the plate 32a. The 
stud 64 has a socket 64.a for accommodating the end 
of an Allenhead wrench 65, indicated in dotted lines, 
which wrench 65 is turned to effect circular movement 
of a lug 56 provided at the other end of the can 53. 
Particularly, the lug 66 is slidably received within a slot 
153 provided in the plate 160 such that when the cam 
58 is rotated by the wrench 165 the lug 65 coacts with 

the slot 68 to pivot the closer 3G about the spindie 36. in 
an aligning operation, the closer is pivoted by the align 
ing means 56 until the door 44 is aligned centrally of 
the doorway 34. 
The closer 36 is held in its selected position by a pair 

of spaced apart bolt assemblies 70 and 71 which are 
manually operable to fixedly secure the closer 30 to the 
transom plate 32a. Specifically, and as shown in FIGS. 
3 and 15, the bolt assembly i79 includes a bolt 72 hav 
ing a head 172a and a stem 72b loosely seated within 
an oversized opening 74 of the transom plate for ex 
tension through a slot 76 defined in the plate 60. The 
bolt 172 cooperates with a nut 78 which is seated in a 
recessed track 80 defined adjacent to the slot 176 in the 
plate 6). Hence, when the boit 72 is tightened, the 
nut 78 draws the plate 160 toward and into frictional 
engagement with the transom tube 32. A pair of lock 
nuts S75 are threaded on the stem 72b of the bolt to 
prevent disassembly of the bolt 72 from the plate 16). 

In a similar manner, the bolt assembly 17, as shown 
in FIGS. 3 and 14, includes a bolt 182 having a head 
82a and stem 182b located within an opening 184 of 

the transom tube 32 for extension through a slot 86 de 
fined in a bracket 88 fixedly secured to the undersurface 
of the cover 85 by a fastener 89. The bolt 182 co 
operates with a nut 190 which is located in a slot 192 



defined by the upturned sides 88a of the bracket 88. 
Similar to the bolt assembly 17, when the bolt i82 is 
tightened, the nut 390 draws the plate 88 toward and 
into frictional engagement with the transom tube 32. 
it should be appreciated that by the above described 
construction, the closer 38 is fixedly secured to the tran 
som tube at tyo spaced points thereby assuring that the 
closer 3 and the door 44 remain in the selected position. 
However, in the event the door becomes misaligned dur 
ing use as a result of a change in the characteristic of the 
clcser mechanism 56, the position of the door may be 
adjusted by untightening or unlocking the bolt assemblies 
579 and 71 and rotating the stud 164 until the door 44 
assumes the desired aligned position, whereafter the as 
semblies E79 and 17; are retightened to retain the closer 
34 in its new position within the tube 32. It should be 
observed that it is unnecessary to completely remove, dis 
assenable and reinstall the closer unit in order to make 
the alignment adjustment since each of the assemblies 
178 and 7 and the aligning means are accessible from 
the undersurface of the transom tube S2. 

In this connection, the closer 30 is readily disposable 
within and removable from the transom tube 32 in order 
to facilitate repair or replacement of the closer 30. Spe 
cifically, the transom plate 32a, on which the closer 30 
is adjustably mounted, is secured by a plurality of spaced 
fasterers 90 to horizontal, inwardly extending flanges 
32b of the vertical sides 32c of the tube 32. In installing 
the closer 30, it is first mounted on the plate 32a and 
then the plate is nested within the sides 32c and the fas 
teners 99 tightened. This construction is highly desir 
able since it permits a single person, i.e., installer, re 
pairman or the like, to easily and quickly install and 
replace the closer. 

Referring now to the embodiment illustrated in FIGS. 
18 through 20, a door closer 238, only partially illus 
trated, is located within a transom tube 232 of a door 
frame 234 and is substantially identical to the above de 
scribed door closer 30. It differs principally from the 
door closer 30 in that (1) its rack assembly is driven by 
a door pivot 246 and not by a closer spindle separate from 
the door pivot and (2) it embodies a hold open mech 
anism 232 for retaining the door in its normally closed 
position and for holding the door in its maximum open 
positions, for example, 105 degrees on either side of the 
doorway. As shown in FIG. 18, a door 244 Swings hori 
Zontallyy within the door frame 234 and is supported by 
the upper door pivot 246 and a lower door pivot (not 
shown). The upper end of the door pivot 246 extends 
upwardly through the bottom of a transom tube 232 and 
is journaled in a bearing 233 supported from the transom 
piate 232a and a lower spindle plate 237 and another bear 
ing 234 Supported from an upper spindle plate 239. The 
door pivot 246 includes an integral spur gear 260, shown 
only in F.G. 20, in driving engagement with a rack 262 
of a rack and gear assembly similar to the assembly de 
scribed above in connection with the closer 39. 
The closer hold open mechanism 232 includes a hold 

open cam 279 fixedly secured by suitable means to the 
door pivot 246 and is located between the integral spur 
gear 259 and the upper spindle plate 239. The cam 
276 copperates with a resilient holder device 272 which 
comprises, as best shown in FIG. 20, a block 274 suitably 
secured to the plate 237 by a pair of fasteners 276. The 
biock includes a large recess 278 for accommodating a 
plunger 28 having a pointed projection 282. The plunger 
286 slidably moves within the recess 278 and is resiliently 
biased to the right, as viewed in FIGS. 19 and 20, by a 
coiled Spring 284 seated between the bottom of a recess 
286 defined in the plunger 280 and the end wall 274a 
of the block 274. The plunger 28 and block 274 are 
maintained in assembled relation by a screw 299 disposed 
through an oversized opening 288 in the wall 274a and 
threadedly received within a bore 292 of the pluänger 
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289. The plunger 280 is thus resiliently urged to the 
right by the spring 284 and is maintained in its rightmost 
position in cooperative engagement with the cam 279 
by the coaction of the head 299a of the screw 290 on the 
wall 27.3a of the block 2.74. 
The cam 278 has a central notch 294 defined on its 

periphery for holding the door in its door closed position 
irrespective of forces resulting from drafts, winds or ani 
mals each of which act to partially open the door 344. 
The can 273 further has a pair of spaced notches 296 
and 258 defined in its periphery for holding the door in 
a maximum door open position on either side of the 
doorway 234. These notches 294, 296 and 298 cooper 
ate with the projection 232 of the resilient plunger 289 
to restrain the movement of the door pivot 243 and hence 
the door 244. Specifically, the sides of the notches are 
curved to permit the plunger 232 to be cammed out of 
the motches 234, 235 and 298 When the door is manually 
moved. However, when the door is not manually moved, 
the force of the spring 234 is adequate to maintain en 
gagement between the projection 232 and the notches 
296 and 293 in the door pivot 246 even though the force 
of the closer mechanism acts through the door pivot 246 
to return the door to its closed position. 
The operation of the hold open mechanism 232 is as 

follows: The door is maintained in its door closed posi 
tion by the force of the spring 284 urging the projection 
232 into the notch 234. However, when the door is 
manually opened to the left side of the door frame 234, 
as shown in F.G. 18, the cam 27) is rotated in a coun 
terclockwise direction, whereupon the projection 282 
rides out of the notch 294 and along the periphery 27 a 
of the cam. 27. During opening movement of the door, 
the notch 296 of the cam 270 is moved counterclockwise 
toward the projection 282 until the door reaches its hold 
open position, for example 105 degrees, whereupon the 
projection 282 is urged into the notch 296 by the spring 
284. Actually, the door is manually placed into its hold 
open position and once the projection 282 is moved into 
the notch 296 by the force of the spring 284, the manual 
force of the door is removed. The door does not close 
after the manual force is removed because the force of 
the Spring 284 acting through the projection 282 and the 
notch 296 is greater than the force developed by the door 
closer 30. Accordingly, the projection 282 and the 
notch 296 are maintained in cooperative engagement 
until a manual force is applied to the door, which manual 
force overrides the hold open mechanism 232 and causes 
the projection to be withdrawn from or ride out of the 
notch 296. Once the projection 282 is on the camming 
Surface 270a, the closer mechanism acts to rotate the 
pivot 245 in a clockwise direction back into its original 
position wherein the projection 282 again engages the 
notch 294 thereby to retain the door in its door closed 
position. When the door 244 is opened on the side of 
the doorway opposite to that illustrated in FIG. 18, the 
projection 282 cooperates with the notch 298 in the same 
manner as it does with the notch 296, described above. 
A modified form of the hold open mechanism 232, and 

in particular a modified form of the cam 279, is ilus 
trated in FIG. 21. As shown, the cam 370 is mounted 
ona door pivot 346, identical in construction to the pivot 
246, and cooperates with a resilient plunger 389, iden 
tical in construction with the plunger 280 described 
above. The cam 370 differs principally from the cam 
270 in that it provides both a back-check and a hold open 
function, as contrasted with the cam 270 which performs 
only a hold open function. In addition, the cam 37) 
retains the door in maximum door open positions on 
either side of the doorway, but does not hold the door 
in its door closed position. 

Considering now the configuration of the cam 379,it 
includes an intermediate circular peripheral portion 370a 
which lies between a pair of outwardly eXtending back 
check peripheral extensions 372 and 374. Immediately 
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adjacent to the extensions 372 and 374 are a pair of hold 
open notches 396 and 398, respectively. The circular pe 
ripheral portion 370a is at all times spaced from the pro 
jection 382. Such that during movement of the door be 
tween its extreme open positions no engagement be 
tween the projection 382 and the cam 37e is effected. 
Accordingly, there is no means provided on the cam 370 
for holding the door in its door closed position. 

During opening movement of the door in the left side 
of the doorway as viewed in FIG. 18, the cam 370 is 
rotated in a counterclockwise direction. The back-check 
extension 372 is, accordingly, moved counterclockwise 
toward the plunger 382 until the back-check extension 
372 engages the projection 382 thereby to offer a resistive, 
back-checking force to the opening movement of the 
door. The leading edge 372a of the extension 372 is 
inclined to permit the projection 382 to ride over the ex 
tension 372 into the notch 396. It should be observed 
that as the projection 382 rides over extension 372 there 
is developed an increasingly greater resistive force to the 
door opening movement because of the progressive com 
pression of the plunger spring 384. This resistive force 
is adequate to overcome an average door opening force 
and thus effectively back-checks the opening movement 
of the door. In the event that it is desired to retain the 
door in its hold open position an adequate force is applied 
to the door So that the projection 382 rides over the ex 
tension 372 and seats in the notch 396 under the control 
of the plunger spring 384. The coaction of the plunger 
380 and the notch 396 retains the door in this hold open 
position until a manual force is applied to overcome the 
force offered by the modified hold open mechanism. 
When it is desired to close the door, the door is manually 
noved toward its closed position, whereby the extension 
372 rides out of the notch 396 and rides over and out 
of engagement with the projection 382. Thereafter, the 
door is closed under the control of the door closer and 
is aligned relative to the doorway by the closer mecha 
nism and not the hold open mechanism. 

In accordance with another feature of the present in 
vention, FIG. 22 illustrates an embodiment including a 
hydraulic hold of the door in its closed position, and 
providing a controlled and substantially uniform latching 
Speed as the door approaches the closed position. The 
hydraulic holding is provided by a piston of a length 
Sufficient to close both the passageways in the opening 
cycle passageway when the door is substantially at the 
door closed position. The arrangement of the closer 
mechanism and the hydraulic mechanism of the embodi 
1ment of FIG. 22 is similar to that of the embodiment 
earlier described and it has thus been shown only par 
tially, with earlier described elements identified by the 
Sane reference characters. As heretofore described, a 
hydraulic piston 468 divides the bore 86 into the pair of 
chambers 86a and 86b. A set of opening cycle passage 
Ways comprises the surface passageway 102 connected 
with the bore 86 through connecting passageways 100, 
i4, £34, and 34. The passageways 08 and 14 each 
contain the check valves (8 and 115 respectively, which 
prevent the flow of fluid into the chambers 86a and 86b 
respectively. A closing speed-closing cycle set of passage 
ways includes the surface passageway 18 connected to 
the bore 36 by the central connecting passageway 116 
and the end passageways 128 and 38. The connecting 
passageways 20 and 38 each contain the check valve 
27 and 39 respectively, which prevent the flow of fluid 
out of the chambers 86a and 86b respectively. A latching. 
Speed-closing cycle set of passageways includes the sur 
face passageway 124 and connecting passageways 12 
and 22. The closing speed is regulated by the throttling 
of flow in the connecting passageway 16 with the needle 
valve 26; the latching speed is controlled by the throttling 
of flow in the surface passageway 124 through the needle 
valve 130. The piston 450 is sufficiently long to close 
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is in a closed position as is clearly shown in FIG. 22. 
With the increased piston length, a hydraulic hold is pro 
vided in that during the initial door opening movement, 
the initial fluid flow from one side of the piston to the 
other side is through the passageways 2, 22, and 24 
and is controlled by the needle valve 130 in the latching 
speed circuit. For example, if the door is opened in a 
direction to move the piston 466 to the left, fluid can 
mot flow in the passageways 34 and 1894 as they are 
closed by the piston; fluid cannot flow in the open cycle 
passageways including passageway 182 since the ball check 
valve arrangement i5 prevents the discharge of fluid in 
chamber 36b; likewise, fluid cannot flow through the 
closing speed-closing cycle passageway including the 
passageway 8 because of the action of the ball check 
valve arrangement 5:7 which prevents the flow of fluid 
out of chamber 86a. Fluid will then flow through the 
latching speed-closing cycle passageways 12, 122 and 
124 and past the needle valve 130 in the latching circuit, 
as indicated by the arrows in FIG. 22, to provide a hy 
draulic hold of the door in its closed position. Once 
the piston 469 has moved to the left sufficiently to clear 
the passageway 104 in the open cycle passageways, the 
fluid flow is substantially as illustrated in FIG. 7. 
The construction illustrated in FIG. 22 also provides 

closing at the controlled latching speed to the door closed 
position because the passageways 104 and 134 are closed 
to prevent flow from one side of the piston 469 to the 
other through the passageways 104, 134 and part of 
passageway 92, or otherwise through the passageways 
100 or 4 and 102. Accordingly, the flow from one 
side of the piston 460 to the other during both the initial 
door opening and the final door closing or latching is 
through the latching circuit so that there is a uniform 
controlled latching and closure of the door; checking con 
trol is effectively maintained. 
The embodiment of FIG. 23 is similar to that described 

above except that in order to prevent the development of 
excessive hydraulic pressures in the closer due primarily 
to possible forcible closing of the door against the check 
ing action of the closing speed-closing cycle and latch 
ing speed-closing cycle circuits, pressure relief means have 
been included in the hydraulic system which permits fluid 
to flow between the chambers when a predetermined high 
pressure is generated in one of the chambers. 
The arrangement includes a piston 469 in the bore 86 

and dividing the bore 86 into the pair of chambers 86a 
and 86b. A set of opening cycle passageways includes 
the surface passageway 102 and connecting passageways 
100, 34, 184 and 1:4. The connecting passageways 60 
and 114 contain ball check valves 08 and ii.5, which pre 
vent the flow of fluid into chambers 86a and 86b respec 
tively. A set of closing speed-closing cycle passageways 
include the surface passageway i18 and connecting pas 
sageways 26, 16 and 38. Connecting passageways 120 
and 38 contain ball check valves i7 and 39, which pre 
went the flow of fluid out of chambers 86a and 86b re 
spectively. A set of latching speed-closing cycle passage 
ways includes the surface passageway A24 and connect 
ing passageways 2 and 22. The rate of fluid flow in 
the connecting passageway 116 is regulated by the needle 
valve 126. The rate of fluid flow in the surface passage 
way 24 is regulated by the needle valve 30. The by 
pass circuit includes a passageway 440 including a check 
valve 442 having a ball 44.4 biased by a spring 446 to 
permit the passage of fluid in one direction only. The 
passage 440 communicates between the opening cycle 
passageways 100, 102 and 113, and the closing speed 
cycle passageways 38, 118 and 20, with the spring biased 
ball check valve 442 arranged to permit the flow of fluid 
from the opening cycle passageways to the closing speed 
cycle passageways only. The spring 446 exerts suffi 
cient bias against the ball 444 so that an appreciable force 
is necessary to unseat the ball 444 and permit the flow of 

both connecting passageways 104 and 134 when the door 75 fluid. However, if the door is forcibly closed, for ex 
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ample, if an attempt is made to forcibly close the door 
So as to move the piston 460 to the right as viewed in 
FG. 23, due to the restriction of the needle valve 26 
in the passageway 8 excessive pressure will be built 
up in the chamber 85b. Such pressure will then act 
against the spring biased ball 444 of the pressure relief 
valve 442 unseating the ball 444 and permitting the dis 
charge of fluid through passageways 48, 18 and 120 
around the check valve arrangement 17 into the cham 
ber 86a as indicated by the arrows in FIG. 23. During 
such abnormal operation, the fluid is thus permitted to 
bypass the closing speed control needle valve 26, avoid 
ing a build-up of pressure in chamber 86b which could 
cause leakage or damage to the closer itself and the door 
is permitted to be forcibly closed against the action of the 
closer. 
While the present invention has been described in con 

nection with illustrative embodiments thereof, it should 
be understood that many modifications will be apparent 
to those skilled in the art and it is therefore intended in 
the appended claims to cover all such modifications fali 

- ing within the true spirit and scope of the invention. 
What is claimed as new and is desired to be secured by 

Letters Patent of the United States is: 
1. A door check for use with a double-acting door and 

movable between a door open and a door closed position 
and comprising a casing, a fluid chamber in said casing, a 
piston reciprocably movable in said fluid chamber in re 
sponse to movement of said door and located centrally 
of said fluid chamber when in its door closed position, a 
first opening cycle passageway provided in said casing 
and extending from one end of the chamber to the other 
side of the piston when the door is in its door closed 

- position, check valve means in said passageway for per 
mitting fluid flow through said passageway only when 
said door is opening in a first direction, a first closing 
speed-closing cycle passageway provided in said casing 
and extending from said one end of said chamber to a 
point opposite said piston when in its door closed posi 
tion, check valve means in said closing speed passageway 
for permitting fluid flow through said closing speed 
passageway only when said door is closing in a first direc 
tion, a second opening cycle passageway provided in said 
casing and extending from the other end of said chamber 
to the other side of said piston when the door is in its 
door closed position, check valve means in said second 
opening cycle passageway for permitting fluid flow through 
said second opening cycle passageway only when said 

1 door is opening in a second direction, a second closing 
speed-closing cycle passageway provided in said casing 
and extending from said other end of said chamber to a 
point opposite said piston when in its door closed posi-. 
tion, check valve means in said second closing speed 
closing cycle passageway for permitting fluid flow through 
said second closing speed-closing cycle passageway only 
when said door is closing in a second direction, a latch 
ing speed-closing cycle passageway provided in said cas 
ing and extending between points adjacent said piston 
when said door is in its door closed position, said clos 
ing speed passageways being blocked simultaneously with 
the opening of said latching speed passageway by said 
piston during closing movement of the door. 

2. The door check of claim 1 wherein said latching 
speed-closing cycle passageways cooperate with said pis 
ton to control the latching speed of the door regardless of 
which side of the doorway the door is when closing, and 
wherein portions of said closing speed-closing cycle 
passageways are common and wherein portions of Said 
opening cycle passageways are common. 

3. A double-acting door check for use with a door Sup 
ported in a doorway, said check comprising a casing, a 
fluid chamber provided in said casing, a piston recipro 
cably and movably mounted in said fluid chamber and 
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its closed position, means adapted to operatively inter 
connect said door and piston, said piston being movable 
in a first direction when said door is opened on a first 
side of the doorway and being movable in a second 
direction when said door is opened on a second side of 
the doorway, a first opening cycle passageway having a 
first port located adjacent to and on a first side of Said 
piston when the door is in its closed position and further 
having a second port at a second end of said chamber 
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on a second side of said piston, a second opening cycle 
passageway having a first port located adjacent to and 
on the second side of said piston when the door is in 
its closed position and further having a second port at 
the first end of said chamber on said first side of said pis 
ton when the door is in its closed position, a first closing 
speed-closing cycle passageway having a first port blocked 
by said piston when in its door closed position and a 
second port at said second end of said chamber, a second 
closing speed-closing cycle passageway including said 
last-mentioned first port and having a second port at the 
said first end of said chamber, said last-mentioned first 
port forming a common port for both of said closing 
speed-closing cycle passageways, a latching speed-closing 
cycle passageway having first and second ports adjacent 
to said piston on opposite sides respectively thereof when 
the door is in its closed position, the last above-mentioned 
first and second ports and said common port being so 
located relative to one another that said piston as it moves 
toward its door closing position simultaneously blocks 
said common port and unblocks either of said last above 
mentioned first and second latter ports, and check valve 
means in said opening cycle and said closing speed-closing 
cycle passageways to provide during an opening and clos 
ing movement of the door sequential flow of fluid through 
said open cycle passageway and closing speed-closing 
cycle passageway respectively in a direction opposite the 
direction of movement of said piston. 

4. The door check of claim 3 wherein portions of said 
closing speed-closing cycle passageways are common to 
each other and wherein portions of said open cycle pas 
sageways are common to each other. 

5. The door check of claim 4 wherein portions of said 
passageways are formed by grooves defined in a surface 
of said casing and a cover engageable with said casing 
Surface. 

6. A double-acting door check for use with a door 
supported in a doorway, said check comprising a casing, 
a fluid chamber provided in said casing, a piston re 
ciprocably and movably mounted in said fluid chamber 
and located centrally of said chamber when said door is 
in its closed position, said piston being movable in a 
first direction when said door is opened on a first side of 
the doorway and being movable in a second direction 
when said door is opened on a second side of the door 
way, a first opening cycle passageway having a first port 
located under one end of said piston when the door is in 
its closed position and further having a second port at a 
second end of said chamber on a second side of said pis 
ton, a second opening cycle passageway having a first 
port located under the other end of said piston when in 
its door closed position and further having a second port 
at the first end of said chamber on said first side of said 
piston, a first closing speed-closing cycle passageway hav 
ing a first port blocked by said piston when in its door 
closed position and a second port at said second end of 
said chamber, a second closing speed-closing cycle pas 
sageway including the last-mentioned first port and hav 
ing a second port at the first end of said chamber, said 
last-mentioned first port forming a common port for both 
of said closing speed-closing cycle passageways, a latching 
speed-closing cycle passageway having first and second 
ports adjacent to and on opposite sides respectively of 
said piston when in its door closed position and spaced 

located centrally of said chamber when said door is in 75 sufficiently from said piston so as to be open while both 



3,042,957 
17 

of said first ports of said opening cycle passageways are 
closed by said piston, the last two-mentioned ports and 
said common first closing speed-closing cycle first port 
being so located relative to one another that said piston 
as it moves toward its central position simultaneously 
blocks said common first port and unblocks either of said 
last two-mentioned ports, and check valve means in said 
opening cycle and said closing speed-closing cycle passage 
ways to provide during an opening and closing movement 
of the door sequential flow of fiuid through said open 
cycle passageways and closing speed-closing cycle pas 
sageways respectively in an opposite direction to the di 
rection of movement of said piston. 

7. A double-acting door check according to claim 6 
above and including pressure relief means between said 
opening cycle passageways and said closing Speed-closing 
cycle passageways permitting the passage of fluid only 
from said opening cycle passageways to said closing 
speed-closing cycle passageways. 
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