


United States Patent Office 3,000,043 
Patented Sept. 19, 1961. 

3,000,043 . 
DOOR CLOSER WITH BACK CHECK 

lathias M. Check, Strafford, Pa., assignor to The Yale 
and Towne Manufacturing Company, Stamford, Conn., 
a corporation of Connecticut 

Filed May 3, 1960, Ser. No. 26,604 
4 Claims. (Cl. 16-64) 

This invention relates to a door check and closer of the 
piston type in which the piston is provided with a fairly 
large port through which the checking fluid may freely 
pass from one side of the piston to the other during move 
ment of the piston in a door-opening direction so that 
there is little resistance to opening of the door. 
More particularly, the invention relates to a back check 

arrangement for such a closer whereby the speed of the 
piston in the door-opening direction is checked or retarded 
just before the piston reaches its limit of movement in the 
door-opening direction. 
The advantage of a back check arrangement in reduc 

ing the shock imposed on the closer and the mounting 
means when a door is rapidly opened to its extreme posi 
tion is well-known, and various back check arrangements 
have heretofore been proposed. Such arrangements, how 
ever, are quite complicated and costly and are not adapted 
to be used on conventional closers without substantial 
modification and alteration of such closers. 
The present invention provides a very simple back 

check arrangement which may be quickly and easily 
applied to conventional types of closers without substan 
tial modifications or alteration of the closers. The in 
vention, therefore, permits the same basic closer to be 
used with or without a back check arrangement, thus re 
ducing the number of parts that must be manufactured 
and stocked by the closer manufacturer. Furthermore, 
a closer without a back check arrangement may be 
quickly and easily converted to one having a back check 
arrangement at a later date if such is desired. 

In accordance with the invention, the back check 
arrangement includes a closure member which is yield 
ingly supported in the path of movement of the piston and 
is adapted to be engaged by and moved with the piston 
to close the port through the piston during the final move 
ment of the piston in the door-opening direction. Thus, 
during initial movement of the piston in the door-opening 
direction, the port through the piston remains open to 
permit the free flow of fluid from one side of the piston to 
the other so that there is little resistance to the opening 
of the door. However, during the final movement of the 
piston the closure member closes the port through the 
piston to provide fluid checking during the final move 
ment of the piston so that the closer is not subjected to a 
Sudden shock when the piston reaches its limit of move 
ment in the door-opening direction. 
As a feature of the invention, the closure member is 

yieldingly supported on the end of a helical compression 
spring which bears against one end of the piston chamber 
of the closer and extends toward the piston. This con 
pression spring is conveniently mounted within the usual 
door-closing spring so that the closure member is sup 
ported and guided by the door-closing spring. The clo 
sure member and its spring support may therefore be 
readily mounted in the closure through the same opening 
as that used for mounting the usual door-closing spring. 
The invention and its advantages having been broadly 

described, a more detailed description of one embodiment 
of the invention is given hereafter by reference to the 
accompanying drawing, wherein: 

FIG. 1 is a sectional view of a door check and closer 
incorporating the back check arrangement of the inven 
tion, and showing the piston in a position corresponding 
to a closed position of the door, 

FIG. 2 is a sectional view similar to that shown in FIG. 
1 but showing the piston moved to a position in which the 

O 

5 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

2 
piston has just engaged the closure member of the back 
check arrangement so that a port through the piston is 
closed to provide fluid checking of the piston during its 
final movement in the door-opening direction, and 

FIG. 3 is a sectional view taken on the line 3-3 of 
FIG. 2 to show a flat portion provided on the piston to 
provide controlled leakage of fluid past the piston during 
back checking of the piston. 

Referring to the drawing, and in particular to FIGS. 1 
and 2, the back check arrangement of the invention is 
shown applied to a door check and closer of a conven 
tional type which includes a body or housing 10 providing 
a fluid-filled piston chamber 11 in which a piston 12 is 
slidably disposed. The ends of the piston chamber 11 
are conveniently closed by threaded end caps 13 and 14 
which are screwed into the ends of the chamber. 
As is well-known to those skilled in the art, the housing 

10 is secured to the face of a door to be controlled adja 
cent the top of the door by suitable fastening means, and 
opening and closing movement of the door is translated 
into sliding movement of the piston 12 by hinged arms 
(not shown) which are connected at one end to the frame 
of the door and are connected at the other end to a ver 
tical shaft 15 which is suitably journaled in the housing 
10 and carries a pinion 16 which meshes with rack teeth 
17 formed on a skirt portion 18 of the piston 12. When 
the door is moved toward a closed position the pinion 16 
rotates in a counter-clockwise direction and the piston 1 
moves toward the right to the position shown in FIG. 1. 
When the door is moved toward an open position the 
pinion 16 rotates in a clockwise direction and the pistor 
12 moves toward the left as shown in FIG. 2. 

During movement of the piston 12 to the right as the 
door is opened, a helical compression spring 19, inter. 
posed between the head 20 of the piston 12 and the end 
cap 13, is compressed so that when the door is released 
the spring 19 will move the piston to the right thereby 
closing the door. 

During a major portion of the movement of the pistora 
12 to the left during opening of the door, fluid in the 
chamber 11 may freely pass from the left side of the 
piston 12 to the right side of the piston through a rela 
tively large port 21 formed through the head 20 of the 
piston 12. Thus, during the major portion of the opening 
movement of the door there is little fluid resistance to the 
movement of the piston 12 so that relatively little effort 
is necessary to open the door. 
When, however, the door is released, and the com 

pressed spring 19 moves the piston 12 to the right to close 
the door, a ball check 22 closes the port 21 thereby pre 
venting the flow of fluid through the port 2 from the 
right-hand side of the piston 12 to the left-hand side. 
Thus, in order for the fluid to pass from the right-hand 
side of the piston to the left-hand side of the piston, the 
fluid in the chamber 11 on the right-hand side of the pis 
ton 12 must flow through ports 23 and 24 formed through 
the wall of the chamber 11, through a regulating valve 
25, a bore 26, a ball check valve 27 and ports 28 and 29 
provided at the opposite end of the chamber from the 
ports 23 and 24, and into the chamber 11 on the left-hand 
side of the piston. The regulating valve 25 allows the 
rate of flow of the fluid from the right-hand side of the 
piston to the left-hand side of the piston to be adjusted 
to check the speed of the piston 12 in its movement to 
ward the right to prevent slamming of the door. 
The particular regulating valve disclosed is of the gen 

eral type and functions in a similar manner to that shown 
in U.S. Patent 1,151,339, and is conveniently mounted 
in one end of the bore 26. The opposite end of the bore 
26 is closed by a suitable plug 30. The regulating valve 
25 includes a valve sleeve 31 which is received in the 
end of the bore 26 and has ports 32 and 33 which align 
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with ports 23 and 24. A regulating plunger or screw 
34 is received in the sleeve 31 and is threaded through 
a bushing 35 so that it may be adjusted relatively to the 
sleeve 31 by rotation thereof in the bushing 35. The 
bushing 35 is threaded into the end of the bore 26. The 
plunger 34 has an end portion 36 of reduced diameter 
to provide clearance 37 with the sleeve 31. The end of 
the reduced portion 36 extends through an opening 38 
in the end cf the sleeve 3 and has a tapered metering 
surface or groove 39 formed therein. A second meter 
ing surface 40 is formed on the plunger 34 at the juncture 
of the reduced portion 36 and the remainder of the 
plunger. The rate of flow of fluid from the ports 23 
and 24 through the valve may be adjusted by varying the 
degree that the metering surface 39 overlaps the inner 
edge of the opening 38 in the sleeve 31, and the degree 
that the metering surface 40 overlaps the port 32. A 
gasket 41 interposed between the end of the sleeve 31 
and the bushing 35 prevents leakage of fluid past the 
plunger 34. - 
As the piston 2 moves toward the right, the port 23 is 

gradually closed by a tapered surface 42 formed on the 
outer periphery of the head 20 of the piston 12 so that 
the fluid checking is gradually increased. When, how 
ever, the tapered surface 42 passes the port 23 the check 
ing effect is decreased as the fluid may flow from the 
right-hand side of the piston through the port 24, port 33, 
surface 40, clearance 37, port 32, port 23, past the pinion 
16, and in to the bore 26. This ensures sufficient force 
to provide proper latching of the door during final move 
ment of the door. ? v-J. 

it will be appreciated that as so far described the check 
and closer is a completely operable unit which may be 
used without modification when back checking is not 
necessary or desired. In accordance with the invention, 
this conventional closer may be quickly and easily con 
verted to a closer incorporating back checking by in 
serting a Smaller and shorter helical compression spring 
43 through the usual door-closing spring 19, and sup 
porting a closure member 44 on the free end of the 
spring in alignment with port 21 through the piston head 
20. The spring 43 is easily inserted at any time by re 
moval of the end cap 13. The length of the spring 43 is 
Selected so that the closure member 44 is spaced a pre 
determined distance from the port 21 when the piston 12 
is in the extreme position to the right as shown in FIG. 1. 
Preferably, this predetermined distance is equal to the 
distance the piston 2 must travel when the door is opened 
about Seventy-five percent. Thus, when the door is 
moved from a closed position, fluid may flow freely 
through the port 2, from the left side of the piston 12 
to the right side until the door has been opened approxi 
mately seventy-five percent. At this time the closure 
member 44 is engaged by the piston 12 and the port 21 
is closed by the closure member 44, as shown in FIG. 2, 
So that the fluid can no longer flow through the port 21. 
from the left side of the piston to the right side. The 
fluid must, therefore, flow at a much slower rate through 
a passage 45, best shown in FIG. 3, formed between the 
piston 2 and the chamber wall by a flat portion 46 pro 
vided on the periphery of the skirt 18 of the piston 12. 
Thus, the final movement of the piston 12 in the door 
opening direction toward the left, as indicated by the 
broken lines in FIG. 2, is checked or retarded so that 
there is no Sudden shock when the piston 12 reaches its 
limit of movement. 
The passage 45 formed by the flat portion 46 is of 

course only one Way of providing a restricted passage. 
for the fluid to flow from the left-hand side of the piston 
to the right-hand side of the piston during the back 
checking of the piston. Small passages for the same 
purpose can be provided at other points in the closer. 
For example, a Small passageway could be provided 
through the closure member 44, or through the check 
valve 27. ? 
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4 
The closure member 44 preferably has an enlarged 

cylindrical body portion 47 so that the closure member 
is guided by the inner surface of the convolutions of the 
closing spring 19. The closure member 44 is conven 
iently supported on the end of the spring 43 by means 
of an integral shank portion 48 which extends into the 
end of the spring 43. The opposite end of the closure 
member 44 is provided with a pilot portion 49 having a 
tapered end which is adapted to engage in and center the 
closure member 44 relatively to the port 2. A rubber 
washer or gasket 50 surrounds the pilot portion 49 and 
engages the Surface of the head of the piston 20 sur 
rounding the port 21 to ensure proper closing of the port. 
The opposite end of the spring 43 from the closure 

member 44 is held centered on a pin 51 which extends 
from an annular disc 52 which is held against the end cap 
13 by the pressure of the closer spring 19. 

From the preceding description it can be seen that there 
is provided a novel back checking arrangement which 
may be quickly and easily applied to a conventional door 
check and closer with very little modification or altera 
tion of the closer. Thus, the invention permits the same 
closer and check to be offered with or without back 
checking, depending on the particular use to which the 
closer is to be put, and also permits back checking to be 
added to a closer at a later date if such is desired. 
While a preferred form of the invention has been 

shown and described, it will be appreciated that this is 
for the purpose of illustration, and that changes and 
modifications may be maade therein without departing 
from the spirit and scope of the invention. 

now claim: 
1. A door closer comprising, a housing having a fluid 

filled chamber therein, a piston movable in said chamber, 
a port through said piston whereby said fluid may pass 
freely from one side of the piston to the other side when 
Said piston is moved in one direction in said chamber, a 
check valve for closing said port to prevent the free flow 
of fluid through said port when said piston is moved in 
the other direction in said chamber whereby to check 
the movement of said piston in said other direction, a 
helical compression spring extending from one end of 
said chamber toward said one side of said piston, and 
a closure member supported on the free end of said 
Spring in alignment with said port and spaced a prede 
termined distance from said port when said piston is 
displaced to an extreme position in said other direction 
whereby said closure member will be engaged by said 
piston and close said port to provide fluid checking of 
the final movement of said piston in said one direction. 

2. A door closer comprising, a housing having a fluid 
filled chamber-therein, a piston movable in said chamber, a 
port through said piston whereby said fluid may pass freely 
from one side of the piston to the other side when said 
piston is moved in one direction in said chamber, a check 
valve for closing said port to prevent the free flow of 
fluid through said port when said piston is moved in the 
other direction in said chamber whereby to check the 
movement of said piston in said other direction, a first 
helical compression spring extending between one end of 
Said chamber and said one side of said piston for moving 
said piston in said other direction, a second shorter helical 
compression spring extending from said one end of said 
chamber through the center of said first helical compres 
sion spring, and a closure member supported on the free 
end of said second spring in alignment with said port and 
spaced a predetermined distance. from said port when 
said piston is displaced to an extreme position in said other 
direction, whereby said closure member will be engaged 
by said piston and close-said port to provide fluid check 
ing of said piston during the final movement of said piston 
in said one direction. 

3. A door closer comprising, a housing having a fluid 
filled chamber therein, a piston movable in said chamber, 
a port through said piston, whereby said fluid may pass 
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freely from one side of the piston to the other side when 
said piston is moved in one direction in said chamber, a 
check valve for closing said port to prevent the free flow 
of fluid through said port when said piston is moved in 
the other direction in said chamber whereby to check 
the movement of said piston in said other direction, a first 
helical compression spring extending between one end of 
said chamber and said one side of said piston for moving 
said piston in said other direction, a second shorter helical 
compression spring extending from said one end of said 
chamber through the center of said first helical compres 
sion spring, and a closure member supported on the free 
end of said second spring in alignment with said port and 
spaced a predetermined distance from said port when said 
piston is displaced to an extreme position in said other 
direction, whereby said closure member will be engaged 
by said piston and close said port to provide fluid check 
ing of said piston during the final movement of said piston 
in said one direction, said closure member having a cylin 
drical body portion guided by the inner surface of said 
first helical compression spring. 

4. A door closer adapted to control opening and closing 
of a door and comprising, a housing having a fluid filled 
chamber therein, a piston movable in said chamber, a port 
through said piston whereby said fluid may pass freely 
from one side of the piston to the other side when said 
piston is moved in one direction in said chamber corre 
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sponding to opening movement of the door which the 
closer is adapted to control, a check valve for closing 
said port to prevent the free flow of fluid through said 
port when said piston is moved in a reverse direction in 
said chamber corresponding to closing movement of the 
door whereby to check the movement of said piston in 
said reverse direction and the closing movement of the 
door, a closure member of a size and shape to close said 
port in said piston, said closure member being disposed on 
that one side of said piston toward which the piston moves 
during opening movement of the door, and means yield 
ingly supporting said closure member in said chamber on 
said one side of said piston in position to engage said port 
while spaced from said port when said piston is displaced 
to an extreme position in said other direction with the 
said door closed, whereby said piston may move in said 
one direction toward said closure member during opening 
movement of the door with fluid flowing freely through 
said port and thereafter engage and move said closure 
member therewith so that said port is closed by said 
closure member to provide fluid checking of said piston 
during final movement of said piston in said one direction 
so as to check the final opening movement of the door. 
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