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This invention relates to door closers of the type 
adapted to be mounted within a hollow upper rail of a 
door. Certain problems arise in constructing door closers 
of this type because the door rail offers only a narrow 
space in which to mount the closer. Naturally, to fit 
within the space in the door rail, the door closer mech 
anism must be arranged in a casing that is quite narrow. 
It is difficult, while meeting this condition, to construct 
a door closer that can be adjusted to operate properly 
and that will have the desired operating characteristics. 
Moreover, there are now in use doors constructed with a 
very slender upper rail. Sometimes these doors are prin 
cipally of glass, and it is then important for the sake of 
appearance that the upper rail be made as slender as is 
practicable. Obviously, the space that is available in 
the upper rail of such doors is not only narrow horizon 
tally, but also very limited in depth, and a very consider 
able problem is involved in constructing a satisfactory 
door closer to be concealed within the rail. 

I have now conceived an extremely novel construction 
for a door closer that is slender and well adapted for 
doors of that particular type. Notwithstanding the slender 
form of my door closer, I do not sacrifice the effectiveness 
of the closer mechanism, and I actually enable this 
mechanism to function very efficiently. It is possible to 
utilize my novel closer successfully on a door of the type 
having an upper rail that is exceedingly slender, with the 
closer concealed within the rail. Moreover, in my inven 
tion I utilize between the door closer and the door frame 
a linkage that is concealed when the door is in closed 
position, thereby enhancing further the appearance of 
the door. 
The mechanism of my novel door closer is of the type 

including as its principal parts a coil spring, a rack and 
pinion through which the coil spring acts to close the 
door, and a dashpot for opposing the spring action. These 
parts are arranged in longitudinally aligned relation in a 
very slender casing, with the spring and dashpot acting 
against opposed ends of the rack. An arm is fixed rela 
tively to the pinion outside the slender casing, and is 
adapted to be connected with the door frame through a 
link whereby to rotate the pinion with the opening and 
closing movements of the door. I contribute novel means 
for adjusting the position of the door closer arm relatively 
to the slender casing, and I contribute also extremely 
novel features whereby the spring and dashpot can oper 
ate in the very slender casing without a tendency to bind 
in this casing. 
As an important feature of my invention, I effect ad 

justment of the door closer arm through adjustment of 
the closer casing longitudinally in the hollow upper rail 
of the door. For the particular purpose, I utilize adjust 
ing means engaged between one end of the casing and a 
part on the door, and acting through the casing to shift 
the axis on which the closer arm rotates. By shifting the 
arm axis in this way, with the arm connected to the door 
frame through the link, I adjust the position the arm oc 
cupies relatively to the casing when the door is closed. 
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I prefer to utilize for the adjusting means a screw that is 
arranged to be accessible at the edge of the door, and 
through this screw I can very readily adjust the closer 
arm to occupy a position aligned with the rail of the 
door when the door is in closed position. 
As another feature of my invention, I mount the rack 

to float so that the rack is not directly supported on the 
casing, but I nevertheless arrange a direct bearing engage 
ment between the rack and casing to hold the rack 
meshed with the pinion. I am enabled through this ar 
rangement to obtain very satisfactory operation of the 
closer while the spring and dashpot are mounted in 
aligned relation in the extremely slender casing, and with 
out causing the rack to bind in the casing. More particu 
larly, I support the rack at one end upon the dashpot 
piston, and at the opposed end upon a guide member 
sliding on a lower surface in the casing. The rack has 
a relatively wide surface sliding upon one inner side of 
the casing, but this side of the casing is flat whereby to 
allow the rack to float on the piston and guide member. 
The flat side of the casing then acts merely to hold the 
rack meshed with the pinion, while the pinion holds the 
rack relatively to the flat side and away from the opposed 
side of the casing. 
As a further particular feature, I construct the rack to 

operate in a relatively small space between one side of 
the pinion and that side of the casing against which the 
rack bears. I am able to make the rack quite thin, be 
cause this side of the casing is flat and I can make the 
rack wide in a vertical direction. Also, reinforce the 
rack through a member attached to both ends of the rack. 
This member extends through anarrow space between 
the pinion and the opposed side of the casing, but moves 
freely in this narrow space because it is held by the rack 
out of contact with both the pinion and the casing. 
As a detailed feature of the invention, I so form the 

closer casing as to have at least two opposed flat sides, 
with the casing preferably rectangular in shape. I there 
by utilize to best advantage the space within the slender 
door rail, and I am able to mount in the casing a rack 
and a pinion that are large relatively to the width and 
depth of the space in the hollow door rail. As a further 
feature of this part of the invention, I contribute novel 
means for covering the opening through which the large 
pinion is assembled in the casing. 
Another feature of my invention resides in means 

whereby I guide and hold the door closing spring out of 
contact with the inner surface of the slender casing. For 
the particular purpose, I equip the rack with a spring 
guide moving with the rack and extending in an axial di 
rection relatively to the spring. Preferably, a loose con 
nection supports this spring guide at one end on the rack 
whereby the guide does not interfere with the floating 
action of the rack in the casing, telescoping means then 
being provided to support the opposed end of the spring 
guide on the casing. 
As a further feature, I contribute novel closure means 

for the door closer casing. The main portion of the cas 
ing is merely a relatively thin-walled tube having flat 
sides, and for closing one end of this tube I provide an 
end member that is flat sided to fit within the tube end. 
I mount a resilient ring in a groove in the end member, 
and I particularly form the periphery of this ring with 
flat sides to conform to the shape of the tube whereby to 
seal the end member relatively to the tube. 

I have thus outlined rather broadly the more important 
features of my invention in order that the detailed de 
scription thereof that follows may be better understood, 
and in order that my contribution to the art may be 
better appreciated. There are, of course, additional fea 
tures of my invention that will be described hereinafter 
and which will form the subject of the claims appended 
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hereto. Those skilled in the art will appreciate that the 
conception on which my disclosure is based may readily 
be utilized as a basis for the designing of other structures 
for carrying out the several purposes of my invention. It 
is important, therefore, that the claims be regarded as 
including Such equivalent constructions as do not depart 
from the spirit and scope of my invention, in order to pre 
vent the appropriation of my invention by those skilled in 
the art. 

Referring now to the drawings: 
Fig. 1 is a plan view showing my novel door closer 

installed in a door. 
Fig. 2 is a front view of Fig. 1, with the door rail in 

section. - 

Fig. 3 is similar to Fig. 1, but shows the door in open 
position. 

Fig. 4 is a cross-section of the closer on the line 4-4 
of Fig. 6. 

Fig. 5 is a plan view of the door closer with the closer 
arm removed. 

Fig. 6 is a longitudinal section of my closer. 
Fig. 7 is a section on the line 7-7 of Fig. 6. 
Fig. 8 shows the sealing ring that I utilize at one end 

end of my door closer. 
Fig. 9 is similar to Fig. 1, but illustrates different 

adjusted positions of the door closer. 
Fig. 10 illustrates diagrammatically the dashpot of 

my door closer. 
Fig. 11 shows parts of the closer mechanism in ex 

ploded relation. 
To enable my invention to be readily understood, I 

illustrate in Figs. 1, 2, and 3 a portion of a door having 
an upper rail 10 that is very slender, with a preferred 
form of my novel door closer mounted within this rail 
20. I show the closer connected to the door frame 11, 
and I indicate at 2 the pivot member on which the door 
rotates relatively to the frame. The upper door rail 10 
is open at its top, being formed as a channel, but be 
cause of its very limited width and depth offers little 
space in which to mount the closer. I form the door 
closer to fit rather closely within the space in the rail 
10, and for the particular purpose, I utilize as a main 
portion of the closer casing an elongated narrow tube 
13 that is square in section, as best seen in Fig. 4. 

Referring particularly to Fig. 6, I equip the square 
tube 13 at one end with a member 14, this member hav 
ing a square portion 15 fitting within the tube 13 and 
welded to it whereby to close this end of the tube. 
I form the portion 15 of the end member with a longi 
tudinal bore 16 to serve as a dashpot cylinder, which 
I shall describe in due course. I provide also an end 
member 17 having a square portion 18 fitting within the 
opposed end of the tube 13. I make the end member 17 
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removable in order to facilitate the assembly of the door 
closer, and to secure this member to the tube 13 I prefer 
to utilize vertical cross pins 19, Figs. 1 and 6, these pins 
being retained by cotter pins 20. To seal the end men 
ber 17 relatively to the tube 13, I utilize an extremely 
novel resilient ring 21, Figs. 6 and 8. This ring 21 is 
formed with a square periphery whereby to conform to 
the inner surface of the square tube 13, and has a circular 
opening whereby to be mounted in a circular groove 22 
in the end member 17. Through this construction, I 
enable the end member 17 to be very readily assembled 
and disassembled relatively to the closer, while at the same 
time enabling the square tube 13 to be completely sealed. 

I mount the closer in the slender door rail 10 through 
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the opposed end members 14, 17 of the closer casing, 
with the end member 14 positioned at that end of the rail 
that is toward the door pivot 12. As well shown in Fig. 
6, I form each end member 14, 17 with a rather large 
vertical bore 23. Upon the bottom inner surface of the 
door rail 10, I mount a pair of transverse bars 24 that 
are spaced to correspond with the vertical bores 23, but 
these bars 24 are considerably wider than the bores 23, 
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4. 
as clearly indicated in Fig. 1, whereby to enable the end 
members 14, 17 of the casing to seat upon these bars. 
Each bar 24 has a vertical stud 25 to be positioned in the 
corresponding bore 23, but these studs have a diameter 
much smaller than the bores 23 to allow the closer cas 
ing to be adjusted in a longitudinal direction in the door 
rail. I equip the studs 25 with relatively large washers 
26, and with nuts 27 adapted to draw the washers 26. 
against the upper surfaces of the end members 14, 17 to 
hold the door closer seated on the bars 24 in the door 
rail. 

I provide the end member 14 of the door closer with a 
Screw 28 for adjusting the closer longitudinally on the 
seating bars 24. This screw 28 projects in an axial direc 
tion from the end member 14, and is formed with a 
shoulder 29 adapted to seat relatively to a vertical part 38 
on the pivoted edge of the door, as well shown in Fig. 1. 
A slotted end 3 on the screw 28 is positioned in an open 
ing through the edge of the door so that the screw is 
easily accessible, and by rotating the screw 28, the closer 
casing can be shifted longitudinally in the door rail 10. 
The nuts 27 can be somewhat loosened on the studs 25 if 
this is necessary to permit the adjustment of the closer. 
I prefer to equip the end member 4 with a set screw 32 
for holding the screw 28 in adjusted position. 

Because my door closer can be adjusted longitudinally 
on its mounting in the door rail 10, I am able to utilize 
a novel arrangement for connecting the closer to the door 
frame, as I shall now explain. Referring particularly to 
Figs. 1, 2 and 3, the tubular casing 13 of the closer has 
a vertical pinion shaft 33 through which the closer acts, 
and this pinion shaft 33 has a square upper end 34 upon 
which a closer arm 35 is secured by a screw 36. A link 
37 is pivoted at one end of the arm 35 by a pivot 38, and 
is adapted to be pivoted at its opposed end to the door 
frame 1, thereby causing the pinion shaft 33 to rotate 
with the opening and closing movements of the door. 
For pivoting the link 37 to the door frame 11, I show a 
pivot 39, Figs. 1, 2 and 3, mounted on the frame through 
a bracket 40, but the details of this pivot and its mounting 
on the frame 11 are not important to an understanding 
of my invention. Referring particularly to Fig. 2, it will 
be observed that I make the pinion shaft 33 relatively 
short, with the closer arm 35 and link 37 rather closely 
juxtaposed to the flat upper surface of the tubular casing 
13. When the door closer is mounted in the door rail 
10, the closer together with its arm 35 and link 37 are 
actually below the upper edge of the rail, as best seen in 
Fig. 2, with the link 37 positioned at the lower side of 
the door frame 11 on the pivot 39. 

Moreover, I arrange the closer arm 35, and a major 
part 41 of the link 37 as well, to be aligned with the door 
rail 0 when the door is in closed position as shown in 
Fig. 1. Of course, when the door opens, the closer arm 
35 and link 37 move out of aligned relation to the door 
rail, as in Fig. 3, and to permit this movement cut away 
a narrow edge part 42 on one side of the rail 10, as best 
seen in Fig. 2. The aligned arrangement of the arm, 
link and door rail does, of course, depend upon the rela 
tion between the axis of the pinion shaft 33 and the axis 
of the pivot 39 on the door frame when the door is 
closed, and any change in this relation will cause a change 
in the position of the closer arm 35. This may be best 
understood from a consideration of Fig. 9, in which I 
illustrate the closer arm 35 in two different positions 
corresponding to different positions of the pinion shaft 33. 
Actually, because of the extremely slender form of the 
door rail 10, the position of the shaft 33 relatively to the 
pivot 39 is quite critical. To enable me to establish easily 
the proper relation between the shaft 33 and pivot 39, 
utilize the longitudinal adjustment of the door closer, 
that I have already described. Thus, once the door closer 
is assembled in the door rail 10, with its link 37 pivoted 
to the door frame 15, I can utilize the screw 28 to adjust 
the closer casing longitudinally and thereby to shift the 
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axis of the shaft 33. By adjusting the shaft axis to a par 
ticular position relatively to the axis of the pivot 39 on 
the door frame, I cause the closer arm 35 to occupy a 
position aligned with the casing 13 of the door closer 
when the door is closed. The entire door closer, except 
ing for a small part of the link 37, is then within the 
upper rail 10 of the door. Through the novel construc 
tion that I have thus far described, I enable the closer 
arm and link to act when the door closer is mounted with 
in a slender door rail and I am able, furthermore, to con 
ceal the closer when the rail is extremely slender. 

I shall now proceed to describe more particularly the 
mechanism that I utilize in my extremely novel door 
closer, referring to Figs. 6, 7, and 11. Fixed upon the 
pinion shaft 33 inside the tubular closer casing 13 is a 
pinion 43, this pinion preferably being formed integrally 
with the shaft. Because of the square shape of the 
casing 13, I am able to make the pinion 43 relatively 
large. I mount the shaft 33 to rotate in the casing 13 
through needle bearings 44, 45 encircling the shaft above 
and below the pinion 43, and I utilize a particular mount 
ing for the upper needle bearings 44 to enable the rela 
tively large pinion 43 to be assembled in the casing 13. 
Thus, I support the upper needle bearings 44 through 
a bushing 46, Fig. 6, fixed in a wide opening in the flat 
upper side of the casing 13. This bushing is nearly as 
wide as the casing 13, and has a large bore through 
which the pinion 43 can be inserted into the casing. 
When the pinion 43 is in assembled position, a spacer 
sleeve 47 is inserted into the large bore in the bushing 
46 to hold the upper bearings 44. To support the lower 
bearings 45, I utilize merely a cup member 48 fixed in 
an opening in the lower flat side of the casing 13. 

In order to cover the upper bearings 44 and to close 
the large opening in the bushing 46, I utilize an extremely 
novel cap 49, well shown in Figs. 4, 5, and 6. This cap 
49 has a central opening through which the pinion shaft 
extends, and is practically as wide as the casing 13 where 
by to seat upon the flat top of the casing 13 around the 
bushing 46. However, projecting outwardly from op 
posed sides of the cap 49, I form a pair of lugs 50. 
Through rotation of the cap 49, the lugs 50 are adapted 
to engage under clips 51 secured to the upper surface of 
the casing 13 by screws 52, thereby holding the cap 
seated on the casing. I particularly align the clips 51 
relatively to the longitudinal axis of the casing 13 where 
by the lugs 50, when engaged under the clips 51, are 
in aligned relation to the casing. I thereby contribute 
extremely simple means that cover the relatively wide 
bushing 46 without projecting beyond the sides of the 
casing. I do, incidentally, prefer to utilize the cap 49 
to retain a resilient O-ring 53 to seal completely the open 
ing in the bushing 46. 
A rack 54 extends in the relatively narrow space be 

tween the pinion 43 and one flat side 55 of the square 
casing 13, and is meshed with the pinion so as to move 
longitudinally as the pinion rotates. The rack 54 has 
transverse end portions 56, 57 well shown in Figs. 7 
and 11, and I reinforce the rack through a plate 58 at 
tached integrally to these end portions 56, 57 to extend 
intermediate the pinion 43 and the opposed flat side 59 
of the casing 3. For attaching the plate 58, I prefer to 
utilize tongues 60 formed on the opposed ends of the 
plate, as best seen in Fig. 11, and secured in slots 61 
in the end portions 56, 57 of the rack. Because the op 
posed sides 55, 59 of the casing 13 are flat, I am able to 
make the rack 54 and reinforcing plate 58 relatively 
wide in a vertical direction, with the rack 54 arranged 
to slide on the casing side 55 over a wide flat surface. In 
this arrangement, the pinion 43 and casing side 55 hold 
the rack 54 relatively to one another, and by the par 
ticular form of the rack the reinforcing plate 58 is then 
out of contact with both the pinion and the opposed flat 
side 59 of the casing. 
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Actually, the rack 54 is out of contact also with the 
top and bottom sides of the casing 13, as shown in Fig. 6, 
and to support the rack in this relation I utilize extremely 
novel means including a piston 62 in the dashpot cylinder 
16 at one end of the rack, and a guide member 63 in 
the casing 13 at the opposed end of the rack. The pis 
ton 62 is relatively long whereby to be self-aligning in 
the cylinder 16, and is cup-shaped in form. Fixed on 
the end portion 56 of the rack is a piston rod 64 extending 
axially into the cup-shaped piston 62, and the end of this 
rod 64 has a surface 65 seated against an inner Surface 
in the piston 62. Thus, when the fluid in the dashpot 
cylinder 16 opposes movement of the piston 62, as will 
presently be described, the piston acts positively through 
the end surface 65 on the rod 64 to control the action 
of the door closer. A spiral spring 66 encircles the rod 
64 and is engaged between a shoulder 67 on the rod 64 
and a groove 68 in the inner surface of the piston 62 
whereby to hold the rod and piston assembled to one an 
other. It is important to observe here that the spiral 
spring 66 by yielding enables the rod 64 and rack 54 
to have a certain lateral movement relatively to the pis 
ton 62. 

I form the guide member 63 as a block having a sliding 
fit between the top and bottom of the square casing 33, 
but somewhat narrower than the casing, as well shown 
in Fig. 4. In one face of the guide member 63 is a 
horizontal groove 69, Figs. 6 and 11, in which the end 
portion 57 of the rack 54 is positioned. Thus, the guide 
member 63 supports the particular end of the rack 54, 
but does not control the transverse position of the rack. 
Of course, the rack 54 is engaged with the flat side wail 
55 of the casing 13, but this wall 55 offers no support to 
the rack in a vertical direction. It will be seen, therefore, 
that the rack 54 floats in the casing 3 on the guide mean 
ber 63 and piston 62. 
For actuating the rack 54 in a door closing direction, 

I utilize a coil spring 70, Fig. 6, pressing at one end 
against the guide member 63 and at its opposed end 
against the closure member 17 of the casing. Actually, 
this coil spring 70 is seated on the guide member 63 
and holds this member in assembled relation to the end 
portion 57 of the rack. To guide the spring 76 in the 
square tubular casing 3, I mount upon the rack a 
spring guide 71. This spring guide 71 is preferably 
tubular in form and is assembled loosely at one end 
upon a stud 72 formed integrally with the end portion 
57 of the rack. In this arrangement, the tube 71 extends 
through an opening 73 in the guide member 63 and 
is held relatively to the rack through a flange 74 ex 
tending between the rack and guide member. As 
will be clearly understood from Fig. 6, the tubi 
lar guide 71 extends axially within the coil spring 
70 and holds the spring out of contact with the flat sides 
of the casing 13. To support the coil spring 76 through 
out its length, I prefer to equip the end casing member 
17 with a rod 75, this rod having a threaded connection 
76 with the end member 17 and extending into telescop 
ing relation with the tubular spring guide 71. 
Those skilled in the art will understand that fluid in the 

dashpot cylinder 16 controls the door closing movement 
of the piston 62. For the purposes of this disclosure, 
I show diagrammatically in Fig. 10 the means whereby 
I control this fluid. Thus, I equip the dashpot cylinder 
16 with a passage 77 leading from the end of the cylinder 
to the interior of the casing 13. I provide also a passage 
78 leading from an intermediate point in the cylinder 6 
to an intermediate point in the passage 77. I equip the 
passage 77 with a needle valve 79 between the passage 
78 and the interior of the casing, and also with a needle 
valve 80 between the passage 78 and the end of the cyl 
inder 16. The inner surface of the cylinder 6 has a 
circular groove 85 through which the passage 78 com 
municates with a circular groove 82 in the piston 62 when 
the piston is in an intermediate position in the cylinder, 
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this groove 82 being in communication with the interior 
of the casing 3 through an opening 83 in the piston, 
I show at 84 a passage with a check valve 85 that al 
lows the fluid to pass freely from the casing to the cyl 
inder 16 when the piston 62 moves in a door opening 
direction, the check valve 85 being closed during the 
door closing movement, as will be understood. In opera 
tion, the closer spring 70 acts through the rack 54 to 
move the piston 62 toward the end of the dashpot cyl 
inder 6, with the fluid thus displaced from the cylinder 
forced through the passage 78 and needle valve 79 to 
the interior of the casing, it being understood that the 
liquid is free to flow also through passage 77. When 
the piston 62 moves to a position closing the groove 85 
in the cylinder, the fluid must move through the passage 
77 past both needle valves 80 and 79, thereby controlling 
the movement of the piston by valve 80, as well as valve 
79. As the groove 32 in the piston comes into aligned 
relation to the groove 81 the fluid need move only through 
the needle valve 30, thus enabling the spring 70 to move 
the door to latching position under the control of valve 
80 alone. It will be understood, of course, that I prefer 
to form the passages 78 and 79 integrally in the end 
member 14 of the closer casing, with the needle valves 
79 and 80 mounted in this member as illustrated, for 
example, in Figs. 1 and 6. 

I believe that the very considerable advantages of my 
eXtremely novel door closer will now be understood. I 
am enabled by my invention to arrange the dashpot, rack, 
and spring in aligned relation in an extremely slender 
casing, and through the floating mounting of the rack 
and Spring relatively to the casing and relatively to one 
another I avoid any tendency of the closer mechanism 
to bind in the very slender casing. The closer mech 
anism, while mounted in a very limited space, is never 
theless sturdy and dependable. In addition, through the 
novel construction of the closer, I am enabled easily to 
mount the closer within an extremely slender upper rail 
of a door with the closer arm arranged to be concealed 
in the rail when the door is in closed position. I believe, 
therefore, that those skilled in the art will appreciate 
fully the considerable value of my invention. 

I now claim: 
1. In a door closer of the class described, a narrow 

tubular casing formed with a flat side, a pinion, said 
tubular casing having through said flat side an opening 
extending across a major part of the width of the casing 
to enable the pinion to be assembled in the casing, a 
shaft portion on said pinion, bearings mouting said shaft 
portion to rotate in said opening with the pinion in 
Said casing, means for rotating the shaft portion and 
pinion during the opening and closing movements of a 
door, a cap encircling said shaft portion and of relatively 
large diameter whereby to close said opening, a pair of 
lugs projecting from opposed sides of said cap, a pair 
of clips on the casing with which said lugs are engaged 
through rotation of the cap whereby to hold the cap 
Seated on said flat side of the casing, and said clips 
aligned longitudinally on the casing whereby the lugs 
when engaged with the clips do not project beyond op 
posed sides of the casing. 

2. In a door closer of the class adapted to be mounted 
in a hollow upper rail of a door, an elongated casing 
having an internal longitudinal chamber formed with 
a longitudinal bearing surface, a rack within said casing 
chamber and having a bearing surface adapted to slide 
on the Said longitudinal bearing surface of said casing 
chamber, a cylindrical piston mounted in a cylindrical 
opening in said casing communicating with said longi 
tudinal chamber, means connecting said piston to one 
end of the said rack, including yielding means through 
which said piston floatingly supports said one end of 
said rack in the chamber, a guide member mounted on 
the opposed end of the rack and movable within said 
casing for floatingly supporting the opposed end of the 
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rack for sliding in the chamber with said rack spaced 
from all surfaces of said chamber except said longitudinal 
bearing surface, a closer pinion rotatably mounted in 
said chamber in meshed relation to the rack, and a part 
of the pressure incidental to the meshing of said closer 
pinion and rack being accepted by the bearing surface 
of said rack pressing against the longitudinal bearing 
surface of said chamber. 

3. In a door closer of the class described adapted to 
be mounted in a hollow upper rail of a door, an elon 
gated tubular casing formed with a longitudinal flat 
side, a rack having a bearing surface adapted to slide 
on the inner longitudinal surface of said flat casing side, 
a piston adapted to slide in an opening in the casing, 
means connecting said piston to one end of said rack 
including. means through which said piston floatingly 
Supports said one end of the rack while sliding with 
said rack in the casing, a coil spring acting against the 
opposed end of said rack, a spring guide connected to 
the rack and extending in aligned relation to said coil 
spring, a guide member movable in the casing and sup 
porting said opposed end of the rack to float in the 
casing, said guide member supporting the spring guide 
in position to hold the spring away from the inner Sur 
faces of the tubular casing, a closer pinion rotating in 
the casing in meshed relation to the rack, and said closer 
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pinion pressing the rack to hold its bearing surface 
against the flat casing side as the rack floats on the 
piston and guide member relatively to the upper and 
lower inside surfaces of the casing. 

4. In a door closer of the class described, a rectangular 
tubular casing adapted to be mounted in a hollow upper 
rail of a door and forming an internal longitudinal cham 
ber having opposed flat sides, a rack within said chamber 
and having at one side thereof a bearing surface adapted 
to slide on one of the flat sides of the chamber, the 
teeth of the rack being formed at the opposed side of 
the rack, a piston adapted to slide in an opening in the 
casing communicating with said longitudinal chamber, 
means connecting the piston and rack, including means 
whereby said piston floats at one end of said rack while 
sliding with said rack in the casing, a guide member 
adapted to slide on the bottom flat side of said chamber 
and supporting the opposed end of the rack to float in 
the chamber, a coil spring acting against said opposed 
end of said rack, a spring guide connected to the rack 
and extending in aligned relation to the coil spring, said 
guide member supporting the spring guide in position 
to hold the coil spring away from the sides of the 
casing chamber, a closer pinion mounted to rotate in the 
chamber in meshed relation to the rack, and said closer 
pinion pressing the rack to hold its bearing surface 
against the said one side of the casing chamber as the 
rack floats on the piston and guide member relatively to 
the remaining sides of the chamber. 

5. In a door closer of the class adapted to be mounted 
in a hollow upper rail of a door, an elongated casing 
having an internal longitudinal chamber formed with a 
longitudinal bearing surface, a rack within said casing 
chamber and having a bearing surface at one side thereof 
adapted to slide on the said longitudinal bearing surface 
of said casing chamber, the teeth of the rack being 
formed at the opposed side of the rack, a piston slidably 
mounted in the casing, means connecting said piston to 
one end of the said rack, including a spring yieldingly 
Supporting said one end of the rack and on which said 
rack floats relatively to the piston, a guide member mov 
able in said chamber and carried on the opposed end 
of the rack for floatingly supporting the opposed end of 
the rack in said chamber, a closer pinion rotatably mount 
ed in said chamber in meshed relation to the teeth of the 
rack with the rack between the pinion and the longi 
tudinal bearing surface of the chamber, and a part of 
the pressure incidental to the meshing of said closer 
pinion and rack being accepted by the bearing surface of 
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said rack pressing against the longitudinal bearing sur 
face of said chamber. 

6. In a door closer of the class adapted to be mounted 
in a hollow upper rail of a door, an elongated casing 
having an internal longitudinal chamber formed with a 
flat vertical bearing surface extending longitudinally of 
said chamber, a rack within said casing chamber and 
having a vertical bearing surface at one side thereof 
adapted to slide on the said flat bearing surface of said 
casing chamber, the teeth of the rack being formed at 
the opposed side of the rack, a piston slidably mounted 
in the casing and secured to one end of the said rack, 
a guide member movable in said casing and carried on 
the opposed end of the rack, said piston and guide mem 
ber supporting the rack for sliding in said chamber with 
said rack spaced from all surfaces of said chamber except 
said vertical bearing surface, a closer pinion rotatably 
mounted in said chamber in meshed relation to the teeth 
of the rack with the rack between the pinion and the flat 
vertical bearing surface of the chamber, and a part of 
the pressure incidental to the meshing of said closer 
pinion and rack being accepted by the bearing surface 
of said rack pressing against the flat vertical bearing 
surface of said chamber. 

7. In a door closer of the class described adapted to 
be mounted in a hollow upper rail of a door, an elon 
gated casing having an internal longitudinal chamber 
formed with a flat vertical bearing surface extending 
longitudinally of said chamber, a rack having a vertical 
bearing surface adapted to slide on the flat bearing sur 
face of said casing, a piston adapted to slide in an open 
ing in said casing communicating with said longitudinal 
chamber, means connecting said piston to one end of 
the said rack, including a spring yieldingly supporting 
said one end of the rack and on which said rack floats 
relatively to the piston while sliding with said piston 
in the casing, a guide member movable in the casing 
and supporting the opposed end of the rack to float in 
the casing, a closer pinion rotating in the chamber in 
meshed relation to the rack with the rack between the 
pinion and the flat bearing surface of the chamber, and 
said closer pinion pressing the rack to hold its bearing 
surface against the flat bearing surface of the chamber 
as the rack floats on the piston and guide member rela 
tively to the upper and lower inside surfaces of the 
chamber. 

8. In a door closer of the class described adapted to 
be mounted in a hollow upper rail of a door, an elongated 
tubular casing having an internal longitudinal chamber 
formed with a flat vertical bearing surface extending 
longitudinally of said chamber, a rack having a vertical 
bearing surface adapted to slide on the flat bearing 
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10 
surface of said chamber, a piston adapted to slide in an 
opening in said casing communicating with said longi 
tudinal chamber, means connecting said piston to one 
end of said rack, including a spring yieldingly support 
ing said one end of the rack and on which said rack 
floats relatively to the piston while sliding with said 
piston in the casing, a closer spring acting against the 
opposed end of the rack in said chamber, a guide member 
movable in the chamber and supporting said opposed 
end of the rack to float in the chamber, a closer pinion 
rotating in the chamber in meshed relation to the rack 
with the rack between the pinion and the vertical bear 
ing surface of the chamber, and said closer pinion press 
ing the rack to hold its bearing surface against the flat 
bearing surface of the chamber as the rack floats on 
the piston and guide member relatively to the upper and 
lower inside surfaces of the chamber. 

9. In a door closer of the class described, a rectangular 
tubular casing adapted to be mounted in a hollow upper 
rail of a door, a closer pinion mounted for rotation 
in the casing with the teeth at opposed sides of the 
pinion spaced a short distance relatively to two opposed 
vertical sides of the rectangular casing, a rack extend 
ing in the space between the pinion and one of said 
vertical casing sides and meshed with said pinion, said 
rack having a bearing surface adapted to slide on an 
inner flat surface of the said one vertical side of the 
rectangular tubular casing, a piston at one end of the 
rack and adapted to slide in the casing, means connect 
ing the piston and rack whereby said piston slides with 
said rack, a guide member sliding on the bottom inner 
Surface of the rectangular casing and supporting the op 
posed end of the rack in the casing, said piston and guide 
member supporting the rack in spaced relation to the 
top and bottom inner Surfaces of the rectangular casing, 
and said closer pinion acting against the rack to press 
its bearing surface toward said one vertical side of 
the rectangular casing as the rack slides with the piston 
and guide member in the casing. 
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