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[57] ABSTRACT 
A door closer for affording a controlled closing move 
ment to a door including a return spring, an oil hy 
draulic piston and cylinder means, and a valve for gen 
erating a damping force when the door closers, said 
valve comprises a movable valve member for regulat 
ing oil flow through the valve, and a himetal element 
connected with the movable valve member in re‘ 
sponse to the change in the temperature thereby at 
taining a substantially constant closing speed of the 
door irrespective to the change in the temperature. 

5 Claims, 10 Drawing Figures 
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DOOR CLOSER 
This is a continuation of application Ser. No. 

373,152, ?led June 25, 1973, now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to a door closer for closing a 
door automatically. 
A door closer is known to public for closing a door 

automatically, and usually, it comprises a link arm for 
connecting the door closer with a door or with a sta 
tionary part of a building. a return spring for affording 
an actuating force to the door closer, and a clamping 
device for affording a suitable closing speed to the 
door. 
An oil hydraulic cylinder piston mechanism is com 

monly used as the clamping device of the door closer, 
in which oil is forced to ?ow through an enclosed pas 
sage including an ori?ce and, the damping force is 
given by the resistance of oil ?owing through the ori 
free. 

In case of a door closer of the type, the damping 
force is affected remarkably by the outside or circum 
ferential temperature, since the viscosity of oil varies in 
response to the temperature and the oil flow through 
the orifice varies in accordance with the viscosity. 
Thus, when the temperature is high as in the summer 
season the door closes more rapidly than when the tem 
perature is low as in the winter season. 
A speed regulating valve for adjusting the closing 

speed of the door which enables manual adjustment 
when it requires has been proposed, but it is very incon 
venient to adjust each of a large number of door closers 
as required. Moreover, the regulating valve is arranged 
to contact with oil directly, and a manual actuating 
member extends outside through the housing of the 
door closer, thus, there remains a sealing problem and 
a wear problem at a position where the rotatable or 
slidable actuating member extending through the hous 
ing. Therefore, the door closer having such manual reg 
ulating valve will not work satisfactorily for a very long 
service life required for a door closer. 

BRIEF SUMMARY OF THE INVENTION 

An object of this invention is to provide a door closer 
affording substantially constant door closing speed re 
gardless of the change in the circumferential tempera 
ture thus preventing the troublesome manual adjust 
ment which otherwise required for user of the door 
closer. 
A further object of this invention is to provide a door 

closer which enables to omit a door closing speed regu~ 
lating valve having an oil seal which tends to cause oil 
leakage especially when the regulating operation is per 
formed and an actuating member of the valve wears. 
Another object of this invention is to provide a damp 

ing device for a door closer having a very simple and 
compact construction and being adapted to be easily 
composed into the hitherto used door closer by a small 
modi?cation and effective to afford substantially con 
stant and suitable door closing speed regardless of the 
circumferential temperature. 
The door closer of this invention comprises an oil hy 

draulic piston and cylinder means adapted to cause oil 
?ow in an enclosed space formed within the housing of 
the door closer when a piston of said piston and cylin 
der means moves in one direction, a valve for control 
ling said oil flow, the movable member of said valve 
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being connected with a bimetal element so as to move 
automatically in response to the change in circumfer 
ential temperature thereby controlling the valve open 
ing automatically. 
The valve for controlling the oil ?ow of this invention 

may comprise a through hole formed in one of the end 
plates closing one end of the cylinder and communicat 
ing with the other end of the cylinder, a movable valve 
plate slidably engaging with the inner serface of said 
end plate for cooperating with the inner periphery of 
said through hole, and a bimetal element one end of 
which being connected with the valve plate and the 
other end of which being secured to the end plate. 
The through hole may extend axially the valve plate 

having a generally ?at surface slides along the inner 
surface of a plate-like formed end closure member for 
adjusting the opening area of the valve. The valve for 
controlling oil ?ow of this invention may comprise an 
opening disposed at one end of the cylinder and on the 
inner cylindrical wall thereof, an arcuate valve plate 
urged against said cylindrical wall slidably in circumfer 
ential direction, and a bimetal element one end of 
which being connected pivotally to the valve plate and 
the other end of which being secured to an end plate 
closing said one end of the cylinder. 

Preferably, the bimetal element is formed as gener 
ally U-shaped plate~like member. 

BRIEF DESCRIPTION OF DRAWINGS 

In order to make this invention more clearly under 
stood, two embodiments of this invention are shown in 
the accompanying drawings, in which: 

FIG. I is a longitudinal cross section of an oil hydrau 
lic damping device adapted to be composed in a door 
closer of this invention. 
FIG. 2 is a cross section along line A—A of FIG. I. 
FIG. 3 is a cross section along line 8-8 of FIG. 2. 
FIG. 4 is a cross section along line C—C of FIG. 2. 
FIG. 5 is an enlarged view of a portion of FIG. 2. 
FIG. 6 is a longitudinal cross section of another oil 

hydraulic damping device of a door closer of this inven 
tion. 
FIG. 7 is a cross section along line D—D of FIG. 6. 
FIG. 8 is a diagrammatic drawing showing the rela 

tive position between the valve plate and the opening. 
FIG. 9 is a drawing similar to FIG. 8, but showing the 

position when the oil ?ow passage opens widely. 
FIG. 10 is an exploded perspective view of the bi 

metal element and the valve plate of FIGS. 6-9. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 shows an oil hydraulic clamping device 
adapted to be composed in a door closer of this inven 
tion. A return spring for affording the actuating force 
to the door closer, a link mechanism for connecting the 
door closer with a door or with a building, and a hous 
ing for receiving the mechanism and protecting it from 
dust or moisture are omitted from the drawing. In the 
drawing, a piston 3 is slidably received in an inner cyl~ 
inder 2 de?ning ?rst and second chambers therein. Cyl 
inder 2 is enclosed coaxially within an outer cylinder or 
a housing 7, the inside of which is ?lled with oil 1. A 
piston rod 11 secured to the pist 1n 3 extends rightward 
in FIG. I to the outside of the housing. 9 is a rod guide 
and closes the right end of the cylinder 2, and 10 is an 
oil seal. The outer end of the piston rod 11 is connected 
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with a link mechanism (not shown) and normally urged 
leftward by a return spring (not shown). 
The piston 3 has a plurality of axial through holes 4. 

A plate valve 6 cooperates with the holes 4 and urged 
in its closed position by a Belleville spring 5. These 
members 4, 5 and 6 form a check valve which opens 
when the piston 3 moves rightward in FIG. 1 and allows 
relatively free oil flow across the piston 3. But the 
check valve closes when the piston moves leftward. Be 
tween the inner and the outer cylinders 2 and 7 a space 
8 is formed which acts as an oil passage communicating 
with the both ends of the cylinder 2. An oil passage 13 
having a check valve 12 and an oil passage 14 commu 
nicating the space 8 with a clearance formed between 
the rod guide 9 and the oil seal 10 are disposed in the 
rod guide 9. A small hole or holes 15 are formed in cy 
lindrical wall of the cylinder 2 at the mid portion 
thereof as shown in the drawing. The left end of the cyl 
inder 2 is closed by an end closure plate 16, and a space 
17 is formed between the end plate 16 and the left end 
of the outer cylinder 7. The space 17 is communicated 
with the space 8. A strut 18 is disposed on the inner 
side ofthe plate 16 as shown in FIGS. 2 and 3 for secur 
ing one end of a U-shaped plate-like bimetal element 
19. The other end of the bimetal 19 is pivotally con— 
nected with a valve plate 20 acting as a throttle valve. 
A through hole 23 is formed in the end plate 16 the 
inner end of which constitutes a stationary valve mem 
ber cooperating with the valve plate 20 which slides on 
the inner surface of the end plate 16. As shown in 
FIGS. 4 and 5, a fan-shaped recess 24 is formed at the 
inner end of the through hole 23. A further check valve 
comprising a through hole 22 and a ball 21 is disposed 
in the end plate 16. In FIG. 5, 25 are recesses formed 
in the periphery of the valve plate 20 for engaging with 
protrusions (not shown) formed at the lower end (in 
FIG. 4) of the bimetal 19. 
The oil damper acts as follows. When the door is 

moved to open, the piston 3 moves rightward in FIG. 
1. The check valve 6 opens, and oil in the right side of 
the piston 3 ?ows into the left side of the piston thus af 
fording relatively small resistance to the door. At the 
same time, the check valve 21 opens, and a quantity of 
oil corresponding to the movement of the piston rod 11 
drawn out from the cylinder 2 ?ows into the left side 
of the piston 3. 
When the door is released, the return spring of the 

door closer tends to move the piston 3 leftward. The 
check valves 6 and 21 close, and the check valve 12 
opens for supplying oil to the right side of the piston 3 
through the passages 14 and 13. The oil in the left side 
of the piston 3 ?ows to the space 8 through the damp 
ing force generating hole 23 and the small holes 15 and, 
a damping force is generated against the movement of 
the piston 3, thereby the door moves slowly. In the mid 
stroke of the closing movement of the door, the small 
holes 15 will be covered by the piston 3, thereafter, the 
oil in the left side of the piston 3 is forced to ?ow only 
through the hole 23 and, a large damping force is gen 
erated and the door moves very slowly. 

In the case when the room temperature is high and 
the oil viscosity is low, the bimetal l9 and the valve 20 
take the position shown in the solid line in FIG. 2, but 
when the room temperature descends, the bimetal 19 
takes the position shown in the chain line in FIG. 2 and, 
the valve 20 moves in the arrow a direction in FIGS. 4 
and 5 affording a larger valve opening area. Thus, the 
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4 
bimetal l9 and the valve act to change the valve open» 
ing area in response to the change in the room tempe ra 
ture. The con?guration of the recess 24 formed in the 
upper end of the hole 23 and the characteristics of the 
bimetal 19 can be suitably determined to provide a sub 
stantially constant damping force or the door closing 
speed regardless of the room temperature. 
At that time, the valve 20 is forced to contact with 

the inner surface of the end plate 16 and with the pe 
riphery of the hole 23 by oil pressure in the left side of 
the piston 3, thereby the?uctuation in the damping 
force will not occur and, the valve operates stably. 
The oil damper can afford a substantially constant 

damping force regardless of the change in the room 
temperature, thus, the door closer of this invention can 
avoid such de?ciencies as a remarkable change in the 
door closing speed between winter and summer. The 
construction of the oil damper is very simple and, it can 
be manufactured at a low cost. Since the adjustment is 
performed automatically, it is not necessary to adjust 
from the outside, thus, the door closer is very conve 
nient to handle. 
FIGS. 6-10 show another embodiment of this inven 

tion. Referring especially FIG. 6, the door closer com 
prises a housing 25 having a through bore or cylinder 
2. A cup-shaped piston 3 is slidably received in the cyl 
inder 2, de?nes ?rst and second chambers therein and 
is urged rightward in FIG. 6 by a return spring 25 acting 
between an end cap 34 closing the left end of the cylin 
der 2 and the inner base of the cup of the piston 3. A 
check valve 27 is disposed in a through hole 26 formed 
in the piston 3. On the side wall of the cup, there pro 
vided a rack 29 for engaging with a pinion 30 rotatably 
supported in the housing 25, and the rotation of the 
pinion 30 is transmitted to a door through a suitable 
link mechanism (not shown). The cylinder 2 is filled 
with oil, and an oil passage 31 formed in the wall of the 
housing 25 connects the both ends of the cylinder 2 as 
shown in the drawing. A manual regulating valve 32 is 
arranged in the passage 31 for restricting oil ?ow 
through the passage. At the right end of the cylinder 2 
the passage 31 opens at the cylindrical outer peripheral 
surface of an annular recess 40 in the wall of the cylin 
der 2, and the opening 31’ of the same acts as a damp 
ing force generating opening which will be hereinafter 
described in detail. The right end of the cylinder 2 is 
closed by an end cap 33 and an end plate 35. As shown 
in FIGS. 7 and 10, a bimetal element 19 having con?g 
uration similar to that of the first embodiment is se 
cured to the plate 35 by utilizing an attachment l8 and 
screws. A valve plate 20 having an arcuate outer sur 
face is connected to the bimetal element 19 and coop 
erates with the damping force generating opening 
which is shown by numeral 31' in FIGS. 8-10. The 
valve plate 20 can slide circumferentially along the 
inner surface of the cylindrical recess 40 when recipro 
cated by the element 19. In the drawings, 36 and 36’ 
are pins supporting the valve plate 20. The pins enable 
smooth movement of the plate 20 and avoid any under 
sirable force which might act on the bimetal element 
19. Also, the plate 20 has spaced, parallel arms 42 
thereon, and the connection between the plate and the 
element 19 is achieved by inserting the free end of the 
element in trapezoidally cross sectioned recesses 37 in 
the ends of the arms (FIG. 10). Because of the trape 
zoidal cross section of the recesses 37, the element can 
pivot in relation to the plate when the element is under 
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going de?ection. The numeral 38 shows a locating pin 
for the end plate 35. As shown in FIGS. 8 and 9, the 
nose edge of the valve plate 20 forms an oblique line 
relative to the direction of movement (horizontal in the 
drawings) of the valve 20, which enables a ?ne or an 
incremental non-arithmetic adjustment. 
When a door connected with the door closer is 

opened, the pinion 30 rotates and the piston 3 moves 
leftward in FIG. 6 and the spring 28 is compressed. The 
check valve 27 opens and, oil ?ows from the left side 
to the right side of the piston 3 showing relatively small 
resistance to the opening movement of the door. When 
the door is released to close, the compressed spring 28 
moves the piston 3 rightward, and the check valve 27 
closes. Oil in the right side of the piston 3 ?ows through 
the oil passage 31 to the left side of the piston 3. The 
valve plate 20 acts to control the valve opening and 
generates a sufficient damping force against the move 
ment of the piston 3. 
When the room temperature is high, and the viscosity 

of oil is low, the bimetal 19 takes the position shown in 
solid line in FIG. 7. When the room temperature is low, 
the bimetal 19 bends and takes the position shown in 
chain line in FIG. 7. The valve 20 moves from FIG. 8 
to FIG. 9. Thus, the valve opening increases in response 
to the decrease in the room temperature, thereby the 
increase in the damping force due to increase in the oil 
viscosity can be compensated. 
Therefore, by determining the dimensions of the 

opening of the oil passage 31 and the characteristics of 
the bimetal element 19 suitably, it is possible to attain 
a substantially constant damping force irrespective to 
the change in the room temperature. 
The manual regulating valve 32 is arranged to per 

form the initial adjustment, and it is not necessary to 
manipulate it in use and, therefore, it is possible to omit 
the valve 32. 
Although the embodiment does not show the small 

hole 15, it is possible to provide a suitable small hole 
connecting the oil passage 31 with the inside of the cyl 
inder 2 and being closed by the piston 3 at the mid 
stroke thereof. 
As described above, the door closer of this invention 

can close a door at a suitable speed regardless of the 
change in the room temperature, and enables to omit 
a manual adjusting valve which is very troublesome to 
handle and which has a very serious problem in pre 
venting oil leakage. 
The foregoing detailed description has been given for 

clearness of understanding only, and no unnecessary 
limitations should be understood therefrom, as some 
modi?cations may be obvious to those skilled in the art. 
What is claimed is: 
1. In a door closer, a housing having a cylinder 

formed therein and a piston slidably engaged in the cyl 
inder to reciprocate axially thereof and de?ne ?rst and 
second chambers therein, means yieldably biasing the 
piston in one axial direction of the cylinder, means for 
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6 
interconnecting the piston with the door so that during 
opening of the door said means for interconnecting 
moves the piston in the other axial direction of the cyl 
inder against the bias thereon, and means for damping 
the reciprocation of the piston in the one axial direc 
tion of the cylinder under the bias thereon when the 
door is released, including a hydraulic ?uid charge in 
the cylinder, means de?ning a ?rst fluid flow path and 
a second ?uid ?ow path between said ?rst and second 
chambers, check valve means in the ?rst ?uid flow path 
whereby the fluid can ?ow therethrough only from the 
second chamber to the first chamber, when the piston 
is reciprocated in the other axial direction of the cylin‘ 
der, and throttle valve means in the second fluid ?ow 
path whereby the fluid flow from the first chamber to 
the second chamber is throttled at a variable rate when 
the piston is reciprocated in the one axial direction of 
the cylinder, said second ?uid ?ow path including an 
outlet for the fluid in one wall of said ?rst chamber, 
said throttle valve means including a bimetallic thermo 
static element which is cantilevered into the ?rst cham 
her from a point within the housing, an arcuate valve 
closure member, and means slidably mounting the ar 
cuate valve closure member in the housing adjacent the 
outlet so that the closure member can slide circumfer 
entially in relation to the outlet and can overlap the 
outlet to a variable extent, the free end of the bimetallic 
element being relatively pivotally interconnected with 
the arcuate value closure member rendering said arcu 
ate valve closure member self-aligning with the wall 
surrounding said outlet so that deflection of the ele 
ment in response to temperature variations in the ?uid 
charge causes the closure member to move circumfer' 
entially in relation to the outlet and thereby to vary the 
extent of its overlap with the outlet, but pressure differ 
entials across the closure member do not cause counter 
de?ections in the element which could distort the 
shape of the element. 

2. The door closer according to claim 1 wherein the 
rim of the outlet and the closure member are slidably 
engaged and are adapted in relation to one another so 
that they define an opening for passage of the ?uid 
which varies non-arithmetically in area as the closure 
member reciprocates in relation to the outlet. 

3. The door closer according to claim 2 wherein the 
outlet is de?ned by the end opening of a through-bore 
in the housing, and said through-bore has a shallow, lat 
erally projecting recess therein at the end opening, 
which recess has a generally V-shaped plan con?gura 
tion in the plane of the opening, and is in part covered 
by the closure member. 

4. The door closer of claim 1 wherein the ?rst flow 
path is through said piston. 

5. The door closer of claim 1 wherein said valve clo 
sure member is slidable circumferentially along the 
inner surface of a cylindrical recess, said outlet opening 
through said surface. 
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