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3,220,047 
DCOR CLOSER 

Russel C. Flint, Princeton, A., assign or to Schlage Lock 
Company, San Francisco, Calif., a corporation of 
California 

Fied Jan. 10, 1962, Ser. No. 165,330 
14 Claims. (C. 6-62) 

The invention relates to a door closer for controlling 
the movement of a door with respect to its door frame 
both in the opening direction and in the closing direc 
tion. More particularly, the invention relates to a door 
closer of the spring and fluid type which has a piston 
head and a cooperating check arrangement whereby the 
speed of the door operatively connected to the door closer 
is checked or retarded just before it reaches its limit 
of movement in the door-opening direction and, further 
more, the speed of the door in the door-closing direction 
is controlled to assure proper latching without the door 
slamming against the doorframe. 

It is an object of the present invention to provide a 
door closer of generally improved characteristics. 

It is a further object of the present invention to provide 
a door closer that will rapidly propel a door towards its 
closed position while controlling the motion of the door 
throughout its closing and latching operation. 

It is a further object of the present invention to provide 
a door closer effective to retard the movement of the 
door toward and near its extreme open position; that is, 
to provide a back check. 

It is a further object of the present invention to provide 
a simplified means of fluid control for an adjustable back 
check in a door closer. 

It is a further object of the present invention to provide 
a door closer that can be readily and economically manu 
factured. 
The invention, both as to its organization and method 

of operation, taken with further objects and advantages 
thereof, will best be understood by reference to the foll 
lowing description taken in connection with the accom 
panying drawings, in which: 
FIGURE 1 is a longitudinal, top cross-sectional view 

of a door closer constructed in accordance with the pres 
ent invention; 
FIGURE 2 is a cross-sectional view of the door closer 

of FIGURE 1 taken along line 2-2 of FIGURE 1; 
FIGURE 3 is an end view of the door closer of FIG 

URE 1 taken along line 3-3 of FIGURE 1; 
FIGURE 4 is a longitudinal, top cross-sectional view 

of the door closer of FIGURE 1 during the back check 
Stage; 
FIGURE 5 is a longitudinal, top cross-sectional view of 

the door closer of FIGURE 1 during the general speed 
Stage; 
FIGURE 6 is a fragmentary longitudinal, top cross 

sectional view of the door closer of FIGURE 1 during 
the latching speed stage; and 
FIGURE 7 is a fragmentary longitudinal, top cross 

sectional view of the door closer of FIGURE which 
has been adjusted for a quick release stage, the door 
closer being illustrated during this stage. 

Referring now to the drawings, and more particularly 
to FIGURES 1-3, the door closer of the present inven 
tion is indicated generally by reference numeral 20. The 
door closer 20 is operatively connected to a door suitably 
hinged to a door frame (not shown). It is the function 
of the door closer 20 to control the speed and ease with 
which the door is opened and closed. Furthermore, the 
door closer 20 functions to assure that the door properly 
latches, without slamming, into the door frame. In this 
connection the door closer 20 permits the door to open 
at a relatively rapid rate in response to a person pushing 
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or pulling the door. This is hereinafter referred to as 
the "initial door-opening stage.” However, once the door 
has swung through a controllable predetermined arc, such 
as about 70, the door enters the stage hereinafter referred 
to as the “back check stage'; that is, the door closer 20 
is adapted to increase the amount of force necessary to 
open the door past this predetermined arc and to reduce 
the opening speed of the door during this back check 
Stage. 
Once the door has completed its opening operation, the 

door closer 20 allows the door to close at a rapid or 
slow speed, as desired, until it has returned relatively close 
to the door frame. This stage is hereinafter referred to 
as the "general speed stage.” After completing this stage, 
the door goes through the final stage of its closing opera 
tion in which it latches in the door frame. During this 
final stage the door closer 20 will assure that the door 
has sufficient speed to properly latch, yet not enough 
speed to bang or slam into the door frame. Thus if the 
door during the general speed stage has been closing at 
a rapid rate, the door closer 20, in effect, brakes the 
speed of the door to assure that it will not bang or slam 
into the door frame and yet properly latch, which is re 
ferred to hereinafter as the "latching speed stage.” On 
the other hand, if the door closer 20 has been set so 
that during the general speed stage the door is closing 
very slowly, then the door closer 20 allows the door to 
speed up sufficiently to assure proper latching, which is 
hereinafter referred to as the "quick release stage.” 
To these ends the door closer 20 includes a main body 

22, preferably of cast metal, contoured with grooves to 
provide flanges 24 and 26 designed for sliding engage 
ment endwise with the runs of a mounting bracket, such 
as shown in the U.S. Patent No. 2,723,416. The body 
22 is installed by sliding it endwise into the bracket so 
that the weight of the door closer 20 is readily borne by 
the door or door frame to which the mounting bracket is 
attached. The door closer 20 is readily installed in this 
manner in either its upright or inverted position, so that 
it is suitable for use on a right-hand door, a left-hand 
door or on the door frame associated with such a right 
hand or left-hand door. Furthermore, the door closer 
20 may be arranged or mounted in a vertical direction for 
use in conjunction with sliding doors. 
The main body 22 is provided with a transverse bore 

28. At its opposite ends, the bore 28 is formed with 
threaded terminals 30 and 32 into which journal sleeves 
34 and 36, respectively, are tightly screwed. The sleeves 
34 and 36 carry anti-friction bushings 38 and 40 within 
which the journal portions 42 and 44 of a driving spindle 
46 are mounted. Symmetrically disposed between the 
ends of the spindle 46, and preferably formed integrally 
therewith, is a pinion 50 having a full or a partial set of 
gear teeth of a standard contour. Suitable gaskets and 
packing rings (not shown) are interposed to prevent leak 
age around the journal portions 42 and 44 of the driving 
spindle 46 and the journal sleeves 34 and 36. The jour 
nal portions 42 and 44 of the spindle 46 project beyond 
the sleeves 34 and 36. The spindle 46 is driven from 
one end only at a time although either end may be 
utilized alternatively. The journal ends of the spindle 
46 are finished with serrations 48 engageable with mating 
serrations in a hub of a driving arm, which is part of 
the cooperating linkage (not shown) between the door 
closer 20 and the door. The end of the spindle 46 not 
in use at any one time may be closed by a cap (not 
shown). 

In any of these several possible mountings discussed 
hereinbefore, when the door is opened the cooperating 
linkage between the door and the door closer 20 produces 
a rotation of the spindle 46 within and with respect to the 
main body 22. This relative rotation of the spindle 46 is 
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utilized to effect the desired closing and checking func 
tions to be described in more detail hereinafter. 

Within the main body 22 and partially intersecting the 
transverse bore 28 is a longitudinal, circular cylindrical 
bore or piston chamber 52. The piston chamber 52 ex 
tends longitudinally through the entire main body 22. 
The opposite ends of the piston chamber 52 are closed 
by identical plugs 54 and 56 threaded into position and 
confining Suitable sealing rings (not shown) to prevent 
leakage. Operatively positioned within the piston cham 
ber 52 is a piston 58 having a piston head 60 and an 
annular piston skirt 62, one end of which is attached 
to the piston head 60. The annular piston skirt 62 forms 
a cavity 64 opening at the free end of the piston skirt 62 
to the piston chamber 52. Adjacent the free end of the 
piston skirt 62 is an annular ridge 63 which, like the pis 
ton head 60, is in fluid tight engagement with the wall of 
the piston chamber 52. The piston skirt 62, the piston 
head 60, the ridge 63 and the body 22 form an annular 
Zone 65 within the piston chamber 52. 
Along one side of the piston skirt 62 there is provided 

a plurality of gear teeth 66 constituting a rack in engage 
ment with the pinion 56, so that upon rotation of the 
pinion 50, the rack and the piston 58 are correspondingly 
reciprocated. Despite the motion of the piston 58, the 
annular zone 65 always communicates with the bore 28 
so that the bore 28 and the annular zone 65 are isolated 
from the ends of the piston chamber 52, except for the 
communication therebetween afforded by the piston head 
60. 
The piston head 60 has a longitudinally extending pis 

ton head passageway 102, one end of which communi 
cates with the piston chamber 52 and the other end com 
municates with the cavity 64. Opposing one-way ball 
valves or check valves 98 and 100 are positioned within 
the passageway 102. The check valve 98 prevents fluid 
from entering the passageway 102 from the cavity 64, but 
allows fluid to flow into the cavity 64 from the passage 
way 102. Likewise, the check valve 100 prevents fluid 
from entering the passageway 102 from the piston cham 
ber 52, but allows fluid to flow into the piston chamber 
52 from the passageway 102. The piston head 60 also 
contains a radially extending passageway 04 which com 
municates with the piston head passageway 102 between 
the check valves 98 and 100. One end of the passage 
way 164 communicates with the annular zone 65 and the 
bore 28. The other end of the passageway 104 is blocked 
off by the main body 22 when the piston head 60 is in the 
piston chamber 52. 
Normally the piston 58 is urged toward one extreme 

position by a helically coiled compression spring 68. The 
spring 68 bears at one end on the plug 54, passes through 
the cavity 64 and at the other end bears against the pis 
ton head 60. The spring 68 has sufficient strength to urge 
the door toward the closed position against all ordinary 
forces which tend to oppose such closing movement. 
However, when the door is opened, the cooperating link 
age (not shown) between the door and the door closer 
20 is such that the pinion 50 is rotated in a clockwise 
direction and the piston 58 is moved toward the right 
(when viewing FIGURE 1), the spring 68 being com 
pressed. When the door is released in the open position, 
the spring 68 effects door closing and is sufficiently force 
ful to move the door to a closed latched position in the 
door frame. 

In order to control the movement of the door in both 
its opening and closing directions, a body of hydraulic 
fluid, Such as oil or an oil substitute, is disposed within 
the piston chamber 52. The oil lies within the variable 
chambers at opposite ends of the piston chamber 52 part 
ly bounded by the interposed piston 58. Only through 
the valving arrangement to be described may the fluid 
flow directly from the piston chamber 52 into the bore 
28. 
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4. 
Communicating with the far right of the piston cham 

ber 52 is a passageway 70 leading to a by-pass passage 
way 72 communicating with the bore 28. Also com 
municating with the piston chamber 52 and the by-pass 
passageway 72 is a passageway 74. The passageway 74 
communicates with the piston chamber 52 at a point 
spaced longitudinally from the point at which the pas 
Sageway 70 communicates with the piston chamber 52. 
Likewise, the passageway 74 communicates with the by 
pass passageway 72 at a point spaced longitudinally from 
the point at which the passageway 70 communicates with 
the by-pass passageway 72. Sealing off one end of the 
by-pass passageway 72 is an adjustable needle valve or 
the like 76 threadly engaging the main body 22. The 
needle valve 76 forms with the by-pass passageway 72 a 
restricted variable orifice 78 located between the points 
where passageways 74 and 70 communicate with the by 
pass passageway 72. The needle valve 76 may be ro 
tated to increase or decrease the size of the orifice 78 and 
thereby adjust the opening of the door in a manner more 
apparent hereinafter. 

It will be understood that many types of valves may 
be employed for the adjustable orifice 78 in the bypass 
passageway 72. The particular valve utilized forms no 
part of the present invention, its selection being a matter 
within the skill of one in the art. 
Communicating with the far left end of the piston 

chamber 52 is a passageway 80 leading to a by-pass pas 
Sageway 82 communicating with the bore 28. Also com 
municating with the piston chamber 52 and the by-pass 
passageway 82 is a passageway 84. The passageway 84 
communicates with the piston chamber 52 at a point 
Spaced longitudinally from the point at which the pas 
Sageway 80 communicates with the piston chamber 52. 
Likewise, the passageway 84 communicates with the by 
pass passageway 82 at a point spaced longitudinally from 
the point at which the passageway 80 communicates with 
the by-pass passageway 82. 
A sleeve member 86 is positioned within the by-pass pas 

Sageway 82 and has a radial hole 88 communicating with 
the passageway 80 and a radial hole 90 communicating 
with the passageway 84. Sealing off one end of the by-pass 
passageway 82 is an adjustable dual needle valve or the 
like 92 threadedly engaging the main body 22. The needle 
valve 92 has a plurality of longitudinal slots 94, one of 
which communicates with the radial hole 88 to form, 
With the sleeve 86, a variable orifice in the by-pass passage 
Way 82 between the passageway 80 and an annular zone 
95 communicating with the passageway 84. In addition, 
the needle valve 92 forms with the sleeve 86 a restricted, 
variable orifice 96 positioned between where the passage 
Way 84 communicates with the by-pass passageway 82 and 
Where the by-pass passageway 82 communicates with the 
bore 28. Both orifices may be independently increased or 
decreased in size by proper rotation of the needle valve 
92. In the embodiment illustrated the orifice formed by 
the slot 94 has been adjusted to be smaller than the orifice 
96. It will be understood that any valve means may be 
employed for these restricted orifices and that the particul 
lar valve means employed for these orifices is not, per Se, 
part of the present invention. 
The door closer 20 is illustrated in FIGURES 1-3 at 

rest; that is, when the door is closed. When the door is 
opened the spindle 46 and pinion 50 are rotated in a 
clockwise direction when viewing FIGURE 1, thereby 
translating the piston 58 toward the right against the force 
exerted by the spring 68. During the initial door-opening 
stage, which ends when the ridge 63 of the piston skirt 
62 closes off the passageway 74, the check valve 98 will be 
forced into its closed position and fluid will be forced 
from the piston chamber 52 into the passageway 74, the 
by-pass passageway 72 and the bore 28. From the bore 
28 the fluid flows into the annular zone 65 between the 
housing 22 and the piston skirt 62 and there enters the 
radial passageway 104. The fluid passes through the piston 
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head passageway 102 and the check valve 100 into the 
piston chamber 52 on the trailing end of the piston 58. 
The fluid forced from the piston chamber 52 takes, of 
course, the path of least resistance through the valving 
arrangement in the body 22. For this reason little fluid 
will pass through the passageway 70 and orifice 78 to the 
other, or trailing, end of piston 58, since the orifice 78 
places a restriction upon the flow path which does not 
exist if the fluid flows through the passageway 74 in the 
manner described. 
The initial door-opening stage continues until the ridge 

63 of the piston skirt 62 has closed off the passageway 
74, as illustrated in FIGURE 4. At this point the door 
and door closer 20 enter the back check stage. FIGURE 
4 illustrates the position of the piston 58 during the back 
check stage and the arrows in FIGURE 4 indicate the flow 
path of the fluid during this stage. Since the passageway 
74 has been blocked off by the ridge 63, the fluid must 
pass through the passageway 70, the by-pass passageway 
72 and the restricted orifice 78 into the bore 28. The 
fluid enters the annular zone 65 and flows through the 
passageways 104 and 102 and the check valve 100 to the 
trailing end of the piston 58. During this back check 
stage, the fluid flowing to the trailing end of the piston 58 
must pass through the restricted orifice 78, which has the 
effect of reducing the speed of the opening door. Further 
more, during the back check stage it will require more 
pressure than during the initial door opening stage to 
further open the door. 
When the door is released in the open position it will 

begin its closing operation by virtue of the spring 68 act 
ing against the piston head 60 and urging the piston 58 
toward the left. Movement of the piston 58 toward the 
left will cause rotation of the pinion 50 and the spindle 46 
thereby causing the door to close by virtue of the cooperat 
ing arm linkage (not shown) between the door closer 20 
and the door frame. FIGURE 5 illustrates the general 
speed stage; that is, the stage in which the piston 58 moves 
toward the left but prior to its blocking off the passageway 
84. The arrows in FIGURE 5 indicate the main flow path 
of the fluid during this stage. 
During the general speed stage, the check valve 100 

closes and fluid will be forced through the passageway 
84, the annular zone 95 between the sleeve 86 and the 
needle valve 92 and the restricted orifice 96, into the 
by-pass passageway 82. The fluid then flows into the bore 
28 around the pinion 50 into the annular zone 65 around 
the piston skirt 62 where it enters the passageway 104 
in the piston head 60. The fluid leaves the piston head 
60 through the passageway 102 and the check valve 98 and 
enters the piston cavity 64 on the trailing end of the piston 
head 60. Some fluid may flow from the cylindrical bore 
28 through the by-pass passageway 72 to passageway 74 
and there enter the piston chamber 52 on the trailing 
end of the piston 58, however, this path is generally of 
greater resistance than the main flow path described here 
inbefore and thus will not carry the bulk of the fluid being 
bypassed around the piston head 60. 
When the piston head 60 has blocked off the passage 

way 84, the door enters the latching speed stage at which 
time the door is relatively close to the door frame. This 
is the stage in which the speed of the door is substantially 
reduced to prevent the door from slamming into the door 
frame. FIGURE 6 illustrates the position of the piston 
58 and the arrows in this figure indicate the flow of fluid 
in the door closer 20 during the latching speed stage. 

During the latching speed stage the piston 58 moves 
toward the left and the check valve 100 is thereby closed. 
Fluid is forced from the piston chamber 52 through the 
passageway 80, the restricted orifice formed by the slot 
94, the annular zone 95, the restricted orifice 96 and into 
the by-pass pasageway 82. From the by-pass passageway 
82 the fluid passes through the bore 28 and into the an 
nular zone 65 around the piston skirt 62. The fluid passes 
through the radially extending passageway 104 into the 
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6 
piston head pasageway 102 and through the open check 
valve 98 into the cavity 64 formed by the piston skirt 62. 
There will be some flow of fluid through the by-pass pas 
sageway 72 and the passageway 74 for the reasons dis 
cussed hereinbefore with respect to the general speed 
stage. It will be understood that since the fluid displaced 
from the piston chamber 52 must, during the latching 
speed stage, flow through the orifice formed by the slots 
94, which is more restricted in this instance than orifice 
96, that the flow of fluid is decreased substantially, there 
by substantially reducing the speed of the closing door to 
insure latching without slamming into the door frame. 
The latching speed stage continues when the piston 

head 60 moves past the passageway 84 and terminates 
when the door is securely latched in the door frame. 
The door closer 20 may be adjusted to achieve, among 

other things, a slow closing speed during the general speed 
stage such that it is necessary to increase the speed of the 
door just before it reaches the door frame to assure proper 
latching, i.e., a quick release stage. This modification is 
achieved by adjusting needle valve 92 to make the orifice 
96 smaller than the orifice formed by the slots 94. This 
has no effect on the initial door-opening stage and back 
check stage discussed hereinbefore. Now, however, dur 
ing the general speed stage, though the flow path of the 
fluid is not altered, the orifice 96 only permits the door 
to close slowly. 

In this instance, the general speed stage continues until 
the piston head 60 has moved past the passageway 84 as 
illustrated in FIGURE 7. Then the quick release stage 
begins, the flow of fluid during this quick release stage 
being illustrated in FIGURE 7. Fluid forced from the 
piston chamber 52 passes through the passageway 80 and 
the restricted orifice formed by slot 94 into the annular 
zone 95. From the annular zone 95 the fluid passes 
through the hole 90 into the passageway 84 where it flows 
into the annular zone 65 around the piston chamber 52. 
The fluid passes through the piston head 60 via the pas 
sageway 104, the piston head passageway 102 and the 
check valve 98, to the cavity 64 at the trailing end of the 
piston head 60. It will be understood that in this em 
bodiment since the fluid need only flow through the orifice 
formed by the slot 94 during the quick release stage the 
speed of the door will increase as compared to its speed 
during the general speed stage. In this manner, the door 
speeds up sufficiently during the quick release stage to 
assure proper latching. 

While the embodiments described herein are at present 
considered to be preferred, it is understood that various 
modifications and improvements may be made and it is 
intended to cover in the appended claims all such modi 
fications and improvements as fall within the true spirit 
and scope of the invention. 
What is desired to be claimed and secured by Letters 

Patent of the United States is: 
1. In a door closer including a body having a cylin 

drical piston chamber, a piston in said piston chamber, 
spring means for urging said piston along said piston 
chamber in one direction, said piston having a piston 
head with two sides, said piston head forming first and 
second chambers in said piston chamber, said piston in 
cluding means forming a third chamber in said piston 
chamber, said piston head having a longitudinal passage 
way extending from one of said sides to the other of 
said sides, first and second one-way valves in said pas 
sageway in opposing relationship, said piston having a 
second passageway therein having one end communicat 
ing with said third chamber and another end communi 
cating with said longitudinal passageway between said 
first and second valves, and a valving arrangement within 
said body whereby fluid forced from said piston chamber 
by one side of said piston head passes to said piston cham 
ber on the other side of the piston head when the piston 
head is moving in said piston chamber in either direction. 

2. In the door closer of claim 1 wherein said fluid 



3,220,04? 
7 

forced from said piston chamber flows to said other side 
of said piston head through said longitudinal passageway 
in said piston head. 

3. In a door closer including a body having a cylindri 
cal piston chamber, a piston in said piston chamber, a 
spring means for urging said piston along said piston 
chamber in one direction, said piston having a piston head 
with two sides, said piston head forming first and second 
chambers in said piston chamber, said piston including 
means forming a third chamber in said piston chamber, 
said piston head having a longitudinal passageway extend 
ing from one of said sides to the other of said sides, first 
and second one-way valves in said passageway in oppos 
ing relationship, said piston having a second passageway 
therein having one end communicating with said third 
chamber and another end communicating with said longi 
tudinal passageway between said first and second valves, 
and a valving arrangement within said body whereby 
fluid forced from said piston chamber by one side of said 
piston head passes to said piston chamber on the other 
side of said piston head when the piston is moving in 
said piston chamber in either direction, said valving ar 
rangement including first and second passageways in said 
body communicating with one end of said piston cham 
ber, said first and second passageways being spaced from 
one another along the longitudinal axis of the said pis 
ton chamber, said first and second passageways communi 
cating with a by-pass passageway, said by-pass passage 
way communicating with said third chamber, a valve with 
in said by-pass passageway positioned between where said 
first and second passageways communicate with said by 
pass passageway, whereby when one side of said piston 
is moved in a direction opposing the force of said spring 
fluid displaced from said piston chamber passes through 
said first passageway, said by-pass passageway and said 
longitudinal passageway to the other side of said piston 
head until said first passageway is closed by said piston, 
wherein fluid displaced from said piston chamber passes 
through said second passageway, said valve, said by-pass 
passageway and said longitudinal passageway to the oth 
er side of said piston head. 

4. In the door closer of claim 3 wherein third and 
fourth passageways in said body communicate with the 
other end of said piston chamber, said third and fourth 
passageways being spaced from one another along the 
longitudinal axis of said piston chamber, said third and 
fourth passageways communicating with a second by-pass 
passageway, said second by-pass passageway communi 
cating with said third chamber, a first valve in said sec 
ond by-pass passageway between where said third and 
fourth passageways communicate with said second by 
pass passageway, and a second valve in said second by 
pass passageway between where said fourth passageway 
communicates with said second by-pass passageway and 
said second by-pass passageway communicates with said 
piston chamber. 

5. In a door closer including a body having a cylindri 
cal piston chamber, a piston in said piston chamber, said 
piston having a piston head and an annular piston skirt, 
one end of said piston skirt being connected to said pis 
ton head, the other end of said piston skirt having a ridge 
which is in substantially fluid tight engagement with said 
piston chamber, spring means for urging said piston along 
said piston chamber in one direction, said piston head 
having a longitudinally extending passageway there 
through, said passageway having first and second one-way 
valves in opposing relationship, a second passageway in 
said piston head communicating with said longitudinal 
passageway in said piston head between said first and sec 
ond one-way valves, said second passageway communi 
cating with said piston chamber on the outside of said 
piston skirt, and a valving arrangement within said body 
whereby fluid may pass from one side of said piston head 
to the other side of said piston head through said pas 
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8 
sageways in said piston head when said piston head is 
moving in said piston chamber. 

6. In a door closer including a body having a cylindri 
cal piston chamber, a piston in said piston chamber, said 
piston having a piston head and an annular piston skirt, 
one end of said piston skirt being connected to said pis 
ton head, the other end of said piston skirt having a ridge 
which is in substantially fluid tight engagement with said 
piston chamber, spring means for urging said piston along 
Said piston chamber in one direction, said piston head 
having a longitudinally extending passageway there 
through, said passageway having first and second one-way 
valves in opposing relationship, a second passageway in 
said piston head communicating with said longitudinal 
passageway in said piston head between said first and sec 
ond one-way valves, said second passageway communicat 
ing with said piston chamber on the outside of said pis 
ton skirt, and a valving arrangement within said body 
whereby fluid may pass from one side of said piston head 
to the other side of said piston head through said pas 
Sageways in said piston head when said piston head is 
moving in said piston chamber, said valving arrangement 
including first and second passageways in said body com 
municating with one end of said piston chamber, said first 
and second passageways being spaced from one another 
along the longitudinal axis of said piston chamber, said 
first and second passageways communicating with a first 
by-pass passageway, said first by-pass passageway com 
municating with said piston chamber between said piston 
head and said ridge on said piston skirt, a first valve in 
said first by-pass passageway between where said first and 
Second passageways communicate with said first by-pass 
passageWay. 

7. In the door closer of claim 6 wherein third and 
fourth passageways in said body communicate with the 
other end of said piston chamber, said third and fourth 
passageways being spaced from one another along the 
longitudinal axis of said piston chamber, said third and 
fourth passageways communicating with a second by-pass 
passageway, said second by-pass passageway communi 
cating with said piston chamber between said piston head 
and said ridge on said piston skirt, first and second valve 
in Said second by-pass passageway, said first valve being 
positioned between where said third and fourth passage 
Ways communicate with said second by-pass passageway, 
and said second valve being positioned between where 
said fourth passageway communicates with said second 
by-pass passageway and said second by-pass passageway 
communicates with said piston chamber. 

8. A door closer comprising a body having a cylindri 
cal piston chamber, a piston in said piston chamber, said 
piston having a piston head and an annular piston skirt, 
one end of said piston skirt being connected to said pis 
ton head, the other end of said piston skirt having a ridge 
which is in substantially fluid tight engagement with said 
piston chamber, said piston skirt having a gear rack, a 
transverse bore in said body communicating with said pis 
ton chamber between said piston head and said ridge of 
said piston skirt, a pinion shaft journalled in said bore, 
a gear on said pinion shaft meshing with said rack, spring 
means for urging said piston along said piston chamber 
in one direction, said piston head having a longitudinally 
extending passageway therethrough, said passageway hav 
ing first and second one-way valves in opposing relation 
ship, a second passageway in said piston head communi 
cating with said longitudinally passageway in said piston 
head between said first and second one-way valves, said 
Second passageway communicating with said piston cham 
ber on the outside of said piston skirt, and a valving ar 
rangement within said body whereby fluid may pass from 
one side of said piston head to the other side of said pis 
ton head through said passageways in said piston head 
when said piston head is moving in said piston chamber. 

9. A door closer comprising a body having a cylindri 
cal piston chamber, a piston in said piston chamber, said 
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piston having a piston head and an annular piston skirt, 
one end of said piston skirt being connected to said pis 
ton head, the other end of said piston skirt having a ridge 
which is in substantially fluid tight engagement with said 
piston chamber, said piston skirt having a gear rack, a 
transverse bore in said body communicating with said 
piston chamber between said piston head and said ridge 
of said piston skirt, a pinion shaft journalled in said bore, 
a gear on said pinion shaft meshing with said rack, spring 
means for urging said piston along said piston chamber 
in one direction, said piston head having a longitudinally 
extending passageway therethrough, said passageway hav 
ing first and second one-way valves in opposing relation 
ship, a second passageway in said piston head communi 
cating with said longitudinal passageway in said piston 
head between said first and second one-way valves, said 
second passageway communicating with said piston cham 
ber on the outside of said piston skirt, and a valving ar 
rangement within said body whereby fluid may pass from 
one side of said piston head to the other side of said pis 
ton head through said passageway in said piston head 
when said piston head is moving in said piston chamber, 
said valving arrangement including first and second pas 
sageways in said body communicating with one end of 
said piston chamber, said first and second passageways 
being spaced from one another along the longitudinally 
axis of said piston chamber, said first and second passage 
Ways communicating with a first by-pass passageway, said 
first by-pass passageway communicating with said bore, 
a first valve in said first by-pass passageway between 
where said first and second passageways communicate 
with said first by-pass passageway. 

10. The door closer of claim 9 wherein third and 
fourth passageways in said body communicate with the 
other end of said piston chamber, said third and fourth 
passageways being spaced from one another along the 
longitudinal axis of said piston chamber, said third and 
fourth passageways communicating with a second by-pass 
passageway, said second by-pass passageway communi 
cating with said bore, first and second valve in said sec 
ond by-pass passageway, said first valve being positioned 
between where said third and fourth passageways com 
municate with said second by-pass passageway, and said 
second valve between where said fourth passageway com 
municates with said second by-pass passageway and said 
second by-pass passageway communicates with said bore. 

11. In a door closer including a body having a cylindri 
cal piston chamber, a piston in said piston chamber, spring 
means for urging said piston in one direction in said pis 
ton chamber, said piston having a piston head forming 
first and second chambers in said piston chamber, said 
piston head having a first passageway communicating 
with said first and second chambers, first and second one 
way valves in opposing relationship in said first passage 
way, said piston including means forming a third cham 
ber in said piston chamber, said piston having a second 
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passageway therein having one end communicating with 
said third chamber and another end communicating with 
said first passageway between said first and second one 
Way valves, said third chamber also communicating with 
said first and second chambers through a valve arrange 
ment in said body member. 

12. In the door closer of claim 11 wherein said means 
forming a third chamber in said piston chamber is a pis 
ton skirt having one end attached to said piston head and 
another end having a ridge which is in substantially fluid 
tight engagement with said piston chamber, said valving 
arrangement including third and fourth passageways in 
said body communicating with said second chamber, said 
third and fourth passageways being spaced from one an 
other along the longitudinal axis of said second chamber, 
said third and fourth passageways communicating with 
a by-pass passageway, said by-pass passageway communi 
cating with said first chamber and said third chamber, 
a first valve means within said by-pass passageway po 
sitioned between where said third and fourth passageways 
communicate with said by-pass passageway. 

13. In the door closer of claim 12 wherein fifth and 
sixth passageways in said body communicate with said 
first chamber, said fifth and sixth passageways being spaced 
from one another along the longitudinal axis of said first 
chamber, said fifth and sixth passageways communicat 
ing with a second by-pass passageway, said second by 
pass passageway communicating with said third chamber, 
a second valve means in said second by-pass passageway 
between where said fifth and sixth passageways communi 
cate with said second by-pass passageway, and a second 
valve means in said second by-pass passageway between 
where said sixth passageway communicates with said sec 
ond by-pass passageway and said second by-pass passage 
Way communicates with said third chamber. 

14. In the door closer of claim 11 wherein movement 
of Said piston in one direction causes fluid to be trans 
ferred from said second piston chamber to said first cham 
ber through said valving arrangement, said third chamber 
and said first passageway, and movement of said piston 
in said other direction causes fluid to be displaced from 
said first chamber to said second chamber through said 
valving arrangement, said third chamber and said first 
passageway. 
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