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Filed Apr. 24, 1961, Ser. Ne. 104,969
3 Claims, (CL 16—86)

This invention relates generally to door closers, some-
times referred to in the art as door checks, and more
particularly it relates to improvements in door checks of
the type which are controlled by fluid pressure means.

An important object of this invention is the provision
of a door check which is constructed with a novel type of
friction control means for holding the door to which it
is attached in an extended open position.

Another object of this invention is the provision of a
door check which, in addition to having the above de-
scribed novel friction control means, is further construct-
ed so as to provide an extremely efficient checking of the
movement of the door to which it is attached between
the open and closed positions thereof.

Another important object of this inveniion is the pro-
vision of a door closer or door check which has the ad-
vaniage over the prior art of being so designed and con-
structed as to permit the use thereof in door closing situa-
tions in which the requirement of low cost is so much a
necessity that previously it has not been at all commer-
cially feasible to employ previcusly known constructions
of door checks.

Other objects of this invention reside in the provision
of a door check which can be produced at an extremely
low cost, which is highly efficient in its operation, which
is simple in design, and which is also rigid and durable
in coastruction.

The above and still further objects and advantages of
this invention will become apparent from the following
detailed specification, appended claims and attached
drawings.

Referring to the drawings, which illustrate the inven-
tion, and wherein like reference characters indicate like
parts or elements throughout the several views:

FIG. 1 is a view in top plan of my invention, and show-
ing the same connected in its operative position to a door
and supporting structure, said door and supporting siruc-
ture being shown in section;

F1G. 2 is a view in elevation of my invention as illus-
trated in FIG. 1, some parts being broken away;

FIG. 3 is a view in section taken on the line 3—3 of
FIG. 2, some parts being broken away;

FIG. 4 is a view similar to FIG. 3, but showing alter-
native positions of some parts of my invention;

FIG. 5 is a view in transverse section taken on the
line 5—5 of FIG. 3, some parts being broken away;

FIG. 6 is a view in section taken on the line 6—§6 of
FIG. 3; and

FIG. 7 is a view in transverse section taken on the
line 7—7 of FIG. 3.

Referring to the drawings, and particularly FIGS. 1
and 2 thereof, a conventional door frame is shown as
comprising opposed vertically extending door jambs 1,
and a door 2 is hingedly connected, one of the hinges
being shown at 3, to one of the door jambs 1. The door
check or door closer of the present invention is repre-
sented in its entirety by the reference numeral 4, the
same being primarily intended for relatively light use,
such as with a cabinet door, represented at 2.

The door check 4 comprises an elongated tube or cyl-
inder, represented generally by the reference numeral 5,
which is connected at its outer end & for limited hinging
movement with respect to the dcor 2, said connection be-
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ing secured by a flexible bracket 7 having a base portion
8 which is secured to the door 2 and a lateraliy extend-
ing flange portion 9 which is secured to the cylinder 5
in a manner which will be described hereinafter. The
door check 4 further comprises an elongated plunger rod
10 which has its inner end 11 telescopically extended into
the inner end 12 of the cylinder 5 for longitudinal re-
ciprocating movements with respect to said cylinder 5.
The outer end 13 of the plunger rod 1§ is adjustably se-
cured, by means of a bracket 14, to the same door jamb
1 to which the door 2 is hingedly connected. The bracket
14 comprises a base plate 15 rigidly secured to the door
jamb 1 and a laterally extending flange portion 16 which
defines a plurality of spaced apertures 17, the offset or
deformed outer end 13 of the plunger rod 18 being selec-
tively received in a given one of the apertures 17.

As seen particularly in FIGS. 3 and 4, a piston repre-
sented generally by the reference numeral 18, is co-axially
disposed within the cylinder 5 and rigidly connected to
the inner end 11 of the plunger rod 190 for sliding move-
ment within the compression chamber portion of the
cylinder 5. One end 19 of the piston 18 is diametrically
reduced and defines a diametrically extending bore 28 and
an axially extending aperture 21 which opens into the
bore 28. The inner end 11 of the plunger rod 19 is
received within the aperture 21 of the piston I8 and is
then upset or deformed as shown particularly in FIGS.
4 and 6 so as to secure the piston 18 to said inner end
11 of the plunger rod £9. As seen particularly in FIGS.
3 and 4, the inner end 12 of the cylinder 5 is provided
with an end wall plug 22 which defines an axially open-
ing aperture 23 and an enlarged recess 24 through both
of which the plunger rod 18 is slidably received. The end
wall plug 22 defines a diametrically outwardly extending
fiange portion 25 which abuts against the end edge of the
cylinder 5, and the end wall plug 22 is secured within the
cylinder 5 by a radially inwardly deformed bead 26. The
outer end 6 of the cylinder 5 is also provided with an
end wall plug 27 which is inserted through the apertured
lateral flange portion 9 of the bracket 7 and which is
secured within the cylinder 5 by a radially inwardly de-
formed bead portion 28, as seen particularly in FIGS. 3
and 4, the end walil plug 27 defining a marginal flange
portion 29 which abuts against the lateral flange portion
9 of the bracket 7 so as to secure the outer end 6 of the
cylinder 5 to the door 2. It is noted that the end wall
plug 27 defines a screw threaded central aperture 30
which receives a screw element 31. The end wall plug
27 and the screw element 31 define cooperating conical
portions 32, 33 respectively which together provide an
adjustable air outlet passage from the interior of the cyl-
inder 5.

The cylinder 5 is formed or diametrically reduced so
as to define intermediate its opposite ends 6, 12 an an-
nular radially inwardly formed restriction portion 34.
Also, an elongated generally tubular friction element 35
is secured, as at 36, within an annular recess 37 defined
by the piston 18. Preferably, the friction element 35 is
formed of a flexible plastic material, such as polyethyl-
ene, and is adapted to cooperate with the restriction por-
tion 34 defined by the cylinder 5. Referring particularly
to FIGS. 3 and 4, in response io movement of the door
2, the plunger rod 1¢ and the piston 18 are movable with
respect to the cylinder 5 between a retracted closed-door
position, which is illustrated in FIG. 3, and an extended
opened-door position, which is illustrated in FIG. 4.
Also as shown in FIG. 4, upon movement of the flexible
{friction element 35 to a position adjacent the deformed
restriction portion 34 of the cylinder 5, frictional engage-
ment is made between the resiriction portion 34 and the
friction element 35 so as to hold the plunger rod 10 and
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the piston 18 in the above described extended opened-
door position thereof. In this position, the frictional en-
gagement between the restriction portion 34 and the fric-
tion element 35 imparts a slight deformation to the en-
gaged portion of the friction element 35 and constitutes
the door holding means axially spaced from the piston
18 and compression chamber portion of the cylinder 5
in which the piston moves. My novel door closer 4 fur-
ther comprises a coiled compression spring 3§ interposed
between the piston 18 and the enlarged recess 24 of the
end wall plug 22 in generally concentrically disposed
relationship about the plunger rod 18. The compression
spring 38 urges the plunger rod 19 and the piston 18
toward the retracted closed-door position thereof shown
in FIG. 3, whereby upon disengagement between the re-
striction portion 34 of the cylinder 5 and the friction ele-
ment 35, the plunger rod 16 and the piston 18 are moved
to said retracted closed-door position.

It is noted that the piston 18 divides the interior of the
cylinder 5 into a pair of longitudinally spaced chambers,
one thereof being represented by the reference numeral
39 and being defined intermediate the piston 18 and the
end wall plug 27, and the other thereof being repre-
sented by the reference numeral 49 and being defined
intermediate the piston I8 and the end wall plug 22.
Referring particularly to FIGS. 3 and 4, the piston 18 is
of substantially smaller diameter than the inner diameter
of the cylinder 5, whereby to define therewith an annular
passage 41. Adjacent its other end 42, the piston 18 is
formed to provide a radially outwardly opening circum-
ferential groove or channel 43 in which is received an an-
nular elastic sealing member or O-ring 44. It is noted
that the O-ring 44 has sealing engagement with the inner
cylindrical wall of the cylinder 5, and the channel 43 is
formed of sufficient axial width to permit limited axial
movement of the piston 18 relative to the O-ring 44.
The piston 18 is further formed adjacent its end 42 to
define a small recess 45 which extends from the end
42 of the piston 18 to the channel 43, the recess 45 com-
municating with the channel 43 radially inwardly of the
O-ring 44.

As illustrated particularly in FIGS. 3 and 4, the fric-
tional sealing engagement of the O-ring 44 with the in-
terior wall surface of the cylinder 5 causes the O-ring
44 to remain stationary until the same is engaged by one
side or the other of the channel 43 upon axial move-
ment of the piston 8. The O-ring 44 operates as a
valve to control the flow of air from the chamber 40 to
the chamber 39 during reciprocatory movements of the
piston 18. For example, during opening movements of
the door 2, the plunger rod 19 and the piston 18 move
toward the extended opened-door position thereof shown
in FIG. 4, and the O-ring 44 engages the side of the chan-
nel 43 adjacent the end 42 of the piston 18 so that air
is permitted to flow from the chamber 49 into the cham-
ber 32 whereby when the door 2 is opened, the move-
ment thereof being against the bias of the coiled compres-
sion spring 38. When the plunger rod 1€ and the piston
18 approach their extended opened-door position, the
flexible friction element 35 engages the restriction por-
tion 34 of the cylinder 5 so as to hold the door in said
position against the bias of the compression spring 38.
As an example, the full line position of the flexible fric-
tion element shown in FIG. 4 represents an approxi-
mate 90° open position of the door 2, and the dotted
line position thereof shown in FIG. 4 represents a fur-
ther opened position of the door 2 approximating 135°,
Upon manual closing movement of the door 2, the flex-
ible friction element 35 is moved with respect to the
friction portion 34 until disengagement is accomplished
therebetween, and thereafter the closing movement of
the door 2 is accomplished by the coiled compression
spring 38. With further reference to the check valve
formed by the O-ring 44, upon closing movement of the
door 2, and resulting movement of the plunger rod 16
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and the piston 18 from the extended opened-door posi-
tion thereof toward the refracted closed-door position
thereof, the Initial movement of the piston 18 with re-
spect to the O-ring 44 causes the O-ring 44 to engage the
other side of the channel 34 adjacent the end 19 of the
piston 18. Such movement of the O-ring 44 and engage-
ment thereof with the piston 18 and the inner wall sur-
face of the cylinder § upon closing movements of the
door 2 effects a seal between the chambers 39, 40 where-
by to compress the air previously introduced into the
chamber 39 and force the same out through the aperture
defined intermediate the screw element 31 and the end
wall plug 27 so as to check the closing movement of
the door 2. It it noted that the screw element 31 may be
adjusted with respect to the end wall plug 27 so as to
adjust the checking action upon closing movements of
the door 2.

As shown particularly in FIGS. 5 and 6, a diametrical-
Iy extending aperture 46 is formed in the piston 18 and
is provided with a pervious and lubrication-soaked mate-
rial 47 so as to provide means for lubricating the inner
wall surface of the cylinder 5. It is also noted that
the lateral flange portion 16 of the bracket 14 is provided
with a plurality of apertures 17 so as to permit adjustable
securement therewithin of the deformed outer end 13 of
the plunger rod 18, such adjustment being desirable with
respect o various possible relative mounting positions of
the door 2 with respect to the door jamb 1. It is also
noted that the plunger rod 16 is slightly angularly formed
outwardly of its reception within the cylinder 5 so as to
permit further opening movement of the door 2. It
should be understood that although this invention has
been illustrated with a pneumatically controlled door
check or door closer, it is apparent that the novel features
of this invention could be applied with equal effective-
ness in combination with other types of door checks such
as hydraulically controlled door checks or door closers.
By way of example, it is noted with respect to the re-
striction portion 34 of the cylinder 5 that it has been deter-
mined that satisfactory operation of the door closer 4 is
obtained when the rolled inner diameter of the restric-
tion portion 34 is from .010 inch to .016 inch less than
the outer diameter of the flexible friction element 35.

Having specifically described this invention, it is be-
lieved that the operative simplicity thereof is easily under-
standable without further comment. This invention has
been thoroughly tested and found to be completely satis-
factory for the accomplishment of the above and other
objects; and while I have shown and described above a
preferred embodiment thereof in which the principles of
the present invention have been incorporated, I wish it to
be specifically understood that the same may be modified
without departure from the scope and spirit of the ap-
pended claims.

What I claim is:

1. In a door closer, an clongated cylinder, an elon-
gated plunger rod having a spring coiled therearound tele-
scopically extended into said cylinder from one end there-
of, a piston carried at the inner end of said rod within
said cylinder and having means frictionally engaging the
cylinder wall to provide therewith a compression cham-
ber on movement of said rod in said cylinder, said cylin-
der having a relatively narrow circumferentially con-
tracted portion adjacent said onme end in axially spaced
relation to said piston in said cylinder, and a flexible fric-
tion holding member connected to one end of said piston
to extend axially thereof within said cylinder in radial
spaced relation thereto and to said rod, said holding
member being axially movable with said piston into fric-
tional holding engagement with said restricted portion of
said cylinder axially spaced from said piston to hold said
piston and rod against movement in said cylinder under
the action of said coiled spring.

2. The structure of claim 1 wherein said flexible fric-
tion holding member comprises a tubular sleeve extend-
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ing axially from said piston in said cylinder and sur-
rounding said plunger rod and spring.

3. The structure of claim 2 wherein said tubular sleeve
is formed of flexible plastic material adapted to be cir-
cumferentially contracted and held by engagement with
the restricted cylindrical wall of said cylinder.
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