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This invention relates to a hydraulic door closer 
and check of the type in which a spring is utilized 
to close a door and a liquid is employed to the 
closing movement of the same. 

5 , One of the objects of this invention is to pro 
º vide a door closer and check of this character 
which is very strong, durable and compact in 
construction and capable of being manufactured 
at low cost. 

10. Another purpose is to so organize the several 
parts that the door can be moved uniformly, 
easily and quickly into a more or less open posi 
tion at the same time the return spring is wound 
up to increase the tension of the same, but during 

15, the subsequent closing movement of the door the 
latter is first only checked moderately so that it 
moves comparatively fast in order to reduce draft 
through the door to a minimum, then the door 
during the intermediate part of its closing move 

20 ment is checked to a greater extent so as to avoid 
slamming the door shut, and then the checking 
effect on the door during the final part of its 
closing movement is reduced so as to permit the 
spring which is now weakened to fully close the 

25 door. s 
A further object of this invention is to assem 

ble the i several parts in such manner that the 
resistance liquid is protected by an air cushion 
against freezing during low temperatures. 
A still further aim of this invention is to pro 

vide a door closer and check in which the sev 
eral parts are conveniently accessible for ad 
justment, inspection and repairing and are not 
liable to get out of order under severe usage. In the accompanying drawings: 

Fig. 1 is a side elevation of a door closer and 
check embodying the several features of this in 
vention. 

Fig. 2 is a vertical section of the same, on an enlarged scale. 
Figs. 3, 4 and 5 are horizontal sections taken 

respectively on lines 3-3, 4-4, and 5-5, Fig. 2 looking downwardly. 
Figs. 6, 7, 8 and 9 are similar views taken on 

45 the correspondingly numbered lines in Fig. 2, 
looking upwardly. ? · · 

In the following description similar characters 
of reference indicate like parts on the several figures of the drawings: 
The apparatus includes an inclosing casing for 

39 

upright outer cylindrical wall G, a bottom 
which closes the lower end of the space within 
this wall and is preferably formed integrally 
therewith, and a cover 2 which closes the upper 

some of its working parts which comprises an 

(C. 16--58) 

end of this space and is secured to this outer : 
wall by an annular flange 3 depending from the 
cover and secured by a driving fit around the 
upper end of this wall, as shown in Fig. 2. The 
Wall of this casing is provided with lugs 4 for 
attaching the same to a door which is hinged on 
a wall and the central part of the casing cover is 
provided with a vertical tubular hub (5. 
Within the lower part of the casing is arranged 

a liquid pressure or working cylinder which forms 
part of the means whereby the resistance liquid 
is alternately moved in opposite directions dur 
ing opening and closing of the door. This liquid 
pressure cylinder includes a lower head 6 rest 
ing on the bottom of the outer casing and secured 
thereto by a screw 7, or other suitable means, 
an upright cylindrical wall f8 rising from this 
head and preferably formed integrally therewith, 
and an upper head 9 which closes the upper end 
of the liquid cylinder wall and is detachably 
connected therewith, as shown in Fig. 2. The 
downward movement of the upper head relative 
to the liquid cylinder is limited by providing the 
latter with an internal upwardly facing shoulder 
20 against which the peripheral edge of this cover 
is held by a packing device consisting preferably 
of a packing ring or gasket 2 resting on top of 
the marginal part of the head f9 and engaging 
the bore of the liquid cylinder, a washer 22 en 
gaging the upper side of the gasket, and a presser 
ring or gland 23 threadingly connected with the 
wall of the liquid cylinder and engaging the upper 
side of the washer 22. 
The interior of this liquid cylinder is divided 

to form a segmental space adapted to contain the 
resistance liquid of the apparatus which prefer 
ably consists of castor oil or other suitable vis 
cous liquid, one end of this space forming a com 
pression chamber 24 and the other end forming 
a non-compression chamber 25, and the length 
of the chamber as a whole being about 210 degrees 
of a circle. 
The means for dividing the interior of the liq 

uid pylinder in this manner include a segmental 
abutment or partition 26 which is arranged in 
this cylinder on one side of its center so as to 
engage the adjacent parts of the bore and upper 
and lower heads of this cylinder and held against 
circumferential displacement therein by a dowel 
pin 27 secured to the lower head of the liquid 
cylinder and detachably engaging with a recess 
in the lower end of the abutment 26, and also 
bolts 28 which connect the abutment with the 
bottom head of the liquid cylinder. The upper 
head of the liquid cylinder is prevented from 

l 9. 
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2 
turning by an upper dowel pin 29 secured to the 
upper end of the abutment and engaging with a 
recess in the upper cylinder head f9. The com 
pression chamber 24 and the non-compression 
chamber between the wall of the liquid cylinder 
and the abutment are separated from each other 
by the lower section or part 3) of an upright rock 
shaft, which turns with one side of its periphery 
in engagement with the Side of the abutment, 
and an oscillating vane, wing or piston 31 extend 
ing radially from the opposite side of this part 
of the rockshaft and turning in engagement with 
the bore of the wall of the liquid cylinder, as 
shown in Figs. 3 and 4. The lower end of the 
lower section of the rock shaft is journaled in a 
Step bearing 3 and the upper section 32 of the . 
shaft extends upwardly from its companion low 
er section through the top head i9 of the cylinder 
and to the exterior of the casing where it is con 
nected with the means whereby this shaft and the 
parts connected therewith are actuated. Be 
tween the lower and upper sections of the rock 
shaft the same is provided with a collar 33 which 
bears against the upper end of the abutment 26 
and is engaged on its upper side by the upper 
cylinder head 9, thereby holding the shaft 
against vertical displacement when the parts 
are assembled and the apparatus is in operation. 
The upper section of the rock shaft is journaled 

30 

operates to close the same. 
35 

40 

45 

in an adjusting sleeve or bushing 34 which serves 
as a bearing therefore and also as part of the 
means for operating and adjusting the spring 
which is strained by the opening of the door and 

The bushing or sleeve 
extends through and is journaled in a cylindrical 
bearing opening 35 in the upper head 2 of the 
casing. An oscillating movement of the rock . 
shaft and the liquid cylinder, relatively to one 
another is produced by connecting the rock shaft 
with the frame or wall upon which the door is 
hinged. This is preferably accomplished by 
means which include a rock arm 36 connected 
by suitable linkage with the door frame and hav 
ing an eye 37 at its inner end which receives the 
outer end of the rock shaft and is clamped there 
on between an upwardly facing shoulder 38 on the 
shaft and a clamping nut. 39 screwed on this end 
of the same. The cooperating surfaces of the 
upper parts of the rock shaft and the inner end 
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of the rock arm are preferably provided with in 
terlocking serrations or ribs 40, 41, as shown in 
Fig. 9, so as to permit of adjusting the rock arm 
and rock shaft circumferentially relative to one 
another but hold the same reliably in place after 
Such adjustment. . * ? - 

When the door is opened the rock shaft and 
liquid cylinder are turned relatively to each other 
so that the vane or wing 3 moves toward the 
non-compression end or chamber 25 of the liquid 
space in the cylinder during which time the re 
sistance liquid is permitted to flow with compara 
tive freedom from the non-compression chamber 
25 to the compression chamber 24 of the cylinder 
in order to permit the door to be opened without 
appreciable resistance. When, however, the door 
is moved in the direction for closing the same the 
flow of resistance liquid from the compression 
chamber 24 to the non-compression chamber is 
restricted or reduced so as to check the closing 
movement of the door. This variation in the 
flow of the resistance liquid is produced by a 
checked by-pass 42 which is preferably formed in 
the vane 31 so as to communicate with the com 
pression and non-compression chambers and hav 
ing a seat 43 facing toward the compression 

2,159,067 
chamber, and a check valve 44 arranged in the 
by-pass and nowable away from said seat for 
opening the by-pass when the vane moves toward 
the non-compression chamber and thus permits 
free flow of liquid from the latter to the com 
pression chamber, but when the Vane moves to 
Ward the compression chamber the check valve 
engages its seat and closes the by-pass so that 
flow of liquid through the same is prevented and 
the movement of the vane and the parts asso 
ciated therewith are at this time retarded. 

Leakage of fluid is prevented through the joint 
between the upper cylinder head f9 and the upper 

... section of the rock shaft by a packing ring or gas 
ket 45 interposed between the central part of this 
head and the periphery of the upper shaft section 
32, and a presser ring or gland 46 bearing against 
the top of this gasket and having a screw connec 
tion with the upper cylinder head. 
Means are provided where some of the re 

sistance liquid is permitted to flow back and forth 
during both the compression and non-compres 
Sion strokes of vane in the cylinder which means 
are adjustable so as to permit the resistance of 
the liquid to the closing movement of the door to 
be regulated to suit different requirements. The 
liquid adjustment means for this purpose shown 
in the drawings are constructed as follows: 
The numeral 4 represents a main longitudinal 

passage or opening formed axially in the Sections 
of the rock shaft and having its lower part con 
nected by a lower regulating port 48 with the 
compression chamber and by an upper regulat 
ing port 49 with the noncompression chamber, 
said lower port being formed in the lower Section 
of the rock shaft, and said upper port being ar 
ranged in the thrust collar 33 above this lower 
port. Between the upper and lower regulating 
ports the main regulating passage 47 is provided 
with an upwardly facing valve seat 50 which is 
opposed by a regulating valve 5 arranged in 
the regulating passage. This regulating waive 
is adjustable toward and from the seat 50 so as 
to increase or decrease the freedom of flow of 
liquid through the main regulating passage and 
regulating ports back and forth between the 
compression and noncompression chambers. 
This adjustment is preferably effected by form 
ing the regulating valve on the lower end of a 
valve stem if which is arranged within the axial 
opening of the rock shaft and has its upper part 
connected therewith by a screw joint 52 so that 
by turning this valve stem in one direction or 
the other, through the medium of a finger piece 
53 on the upper end of this Valve stem, the 
regulating valve 5 may be moved toward or 
from the seat 59 and thus vary the rate of flow 
of liquid through the regulating ports and the 
resistance to closing movement of the door as 
best suits a particular installation. A liquid 
tight joint is produced between the regulating 
valve stern and the rock shaft by a packing Con 
sisting preferably of a thrustring 54 surrounding 
the upper part of the valve stem and screwed 
into the upper part of the bore of the rock shaft, 
a packing ring, or gasket 55 surrounding the Valve 
Sten and resting On the thrust ring and an 
upwardly facing shoulder in the bore of this 
rock Shaft, and a gland or presser ring 56 sur 
rounding the Walve stem and engaging the top 
of the gasket 55 and having a screw connection 
with the adjacent part of the rock shaft. 
During the Opening mOvement Of the door a. 

Spring device is strained so as to increase its 
tension and when this door is released the resili 
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2,159,067. 
ence of the Spring of this device serves to close 
the door automatically. In its preferred form 
this Spring return device as shown in the draw 
ings is constructed as follows: 
The numeral 57 represents a lower retaining 

ring which surrounds the lower part of the liquid 
pressure cylinder 8 and is fastened by one or 
More screws 58 to an annular flange 59 project 
ing laterally from the lower end of the pressure 
cylinder and resting on the lower head of the 
Casing. At its outer edge this lower retaining 
ring is provided with an upstanding guard rim 
or skirt 60 which forms an annular upwardly 
extending channel 6 between this rim and the 
adjacent lower part of the cylinder wall 8. The 
rulineral 62 represents an upper retaining ring 
which surrounds the lower part of the adjusting 
Sleeve 34 and is secured thereto by a screw 63, 
as shown in Fig. 2. This adjusting ring 62 turns 
on the inner end of the hub 5 of the upper 
casing head and is provided on its outer edge 
With a depending guard rim. 64 which is spaced 
from the upper retaining ring so as to form an 
annular channel 65 between the same. By thus 
ranging the opposite ends of the helical spring 

in the channels of the retaining rings, this Spring 
is held in place and prevented from becoming 
distorted or out of shape and possibly rendered 
inefficient. - 

The numeral 66 represents a helical spring 
which surrounds the wall of the pressure cylinder 
and the upper retaining ring and has its lower 
and upper ends arranged in the lower and upper 
channels 6 and 65. This spring is preferably 
Inade from a flat strip of steel and coiled so that 
the wide faces are transverse to the axis of the 
Spring and the narrow edges parallel therewith, 
as shown in Fig. 2, so that this spring can be 
readily wound and unwound while in use but 
resist lateral displacement and also permits of 
employing a comparatively long spring in the 
iength of space which is available for its recep 
tion. The lower end of the spring is anchored 
so that the same is stationary but the upper end 
of the sane is operatively connected with parts 
Which turn With the operating arm 36 so that 
upon opening the door the spring will be wound 
up in order to increase its tension and when the 
door is released the resilience of the spring will 
shut the door. Although various means may be 
(enployed for fastening the opposite ends of the 
Spring to the respective parts of the apparatus 
for this purpose this is preferably accomplished 
by providing lower end of the spring with a 
depending attaching lug or lip. 67 which engages 
with a radial slot 68 formed in the lower retaining 
ring 57 while the upper end of the spring is 
provided with an inwardly projecting attaching 
lug or lip 69 which is arranged in a longitudinal 
slot or groove 70 formed in the periphery of the 
upper retaining ring, as shown in Figs. 2, 5 and 
18. Upon moving the sleeve 32 in the direction 
for opening the door the spring will be wound 
up from its upper end and when the door is 
released the same will be closed by the resilience 
of the spring which operates to return the upper 
retaining ring 62, adjusting sleeve 34 and rock 
arm. 36. Means are provided for normally caus 
ing the rock arm 36 and the adjusting sleeve 34 
to turn in unison but also permit this sleeve to 
be adjusted relative to this arm in order to place 
the spring under the desired tension. This ad 
justment is preferably effected by the means 
which are shown in Figs, 1, 2, and 6 and which 
consist of a detent dog or pawl 72 pivoted by a 

3. 
screw 75 on the under side of the rock arm 36 
and having a nose or beak 73 engaging with one 
of a plurality of ratchet-notches 74 formed in 
a segmental row on the periphery of a flange 
5 arranged at the upper end of this adjusting 

sleeve. 
After the door closer and check has been 

mounted on a door and its frame the adjusting 
sleeve is first turned in the proper direction while 
the door is closed to place an initial tension on 
the spring 66 and then the detent pawl is turned 
So as to engage its beak. With the respective notch 
4, whereby the rock airn and adjusting Sleeve 

will be coupled so that the door, when opened, 
Will increase the tension of the Spring and there 
by insure prompt closing of the door when the 
same is released. To facilitate turning of the 
adjusting sleeve for initially tensioning the Spring 
the flange 5 is provided with a wrench notch 
77 which is adapted to receive a suitable Wrench 
or tool for turning the adjusting sleeve. 
As shown in the drawings the parts of the door 

closer and check are organized for use on a left 
hand door but for a right hand door Some partS 
of this device are organized in a position reverse 
of that shown in the drawings. 
During the closing movement of the door the 

same is resisted by the liquid in the preSSure 
cylinder and the rate of this movement therefore 
depends on the Speed at which the resistance 
liquid flows from the compression chamber 
through the regulating conduits into the non 
compression chamber while the check Wave is 
closed. As the spring unWinds the same becomes 
weaker although resistance of the retarding fluid 
remains the same. In the absence of any proWi 
sion to compensate for this weakening of the 
Spring a very heavy spring Would have to be emi 
ployed in order to ensure the final closing of the 
door at which time additional power is required 
to overcome the resistance of the door latch. 
An unduly strong spring, however, is objection 
able on account of the liability of slamming the 
door shut noisily instead of closing the Same 
quietly. Means have therefore been provided to 
permit a gradually freer flow of resistance liquid 
from the compression chamber to the non-Com 
pression chamber as the spring becomes weaker 
up to the time that the door has nearly reached 
its closed position and thus enable the major 
part of this movement to be effected quickly 
and reduce to a minimum diafts through the 
doorway, then reduce the freedom of this flow 
of resistance liquid to quickly retard the closing 
movement of the door, and then restore greater 
freedom in the flow of this liquid so as to permit 
the spring to complete the closing of the door 
effectively but quickly. The preferred means 
for accomplishing this purpose are constructed 
as follows: 
On the underside of the upper head 9 of the 

pressure cylinder is formed a comparatively long 
main liquid controlling groove or conduit 78 
which is preferably of crescent form and con 
centric or substantially so with the axis of rock 
shaft and vane and extending from the place 
where the vane stands in the pressure cylinder 
when the door is in its fully opened position 
which is indicated at 9, to a place where the 
wane stands just before the door reaches its 
closed position which is indicated at 89 in Fig. 7. 
This main controlling groove begins at 79 on the 
fat underside of the upper cylinder head or cover 
9 co-incident With the place Where the - Wane 

begins its door closing stroke. At this place the 
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2,159,067 
lower parts of the compression and non-compres 
sion chambers and therefore in condition to re 
tard the mowement of the door. 
As a whole this door closer and check is very 

compact in construction, its . Several parts are 
simple and capable of being readily assembled 
and the same are not liable to get out of order 
under Severe usage. . . 
I claim as my invention: 
i. A door closer and check comprising a preS 

sure cylinder containing a resistance liquid and 
having a compression chamber and a non-com 
pression chamber, a vane adapted to OScillate in 
Said cylinder between said chambers during the 
Opening and closing movements of the door, a 
Spring which is increasingly tensioned during the 
opening movement of the door and while the Vane 
is moving toward said non-compression chamber 
and decreasingly tensioned while the door is clos 
ing and said Vane is moving toward said compres 
Sion chamber, and controlling means for control 
ling the movement of said Vane toward the com 
pleSSion chamber So as to permit the resistance 
liquid to flow with increasing freedon from the 
comp;"ession chamber to the non-compression 
chamber until the vane has nearly reached the 
end of its stroke toward the compression cham 
ber, then temporarily arrest the flow of liquid 
from the coinpression chamber to the non-com 
pression chamber, and then permit the liquid to 
again flow freely from the compression chamber 
to the non-compression chamber during the last 
part of the movement of said vane toward the 
compression chamber. 

2. A door closer and check comprising a pres 
Sure cylinder containing a resistance liquid and 
having a compression chamber and a non-com 
pression chamber, a vane adapted to oscillate in 
said cylinder between said chambers during the 
opening and closing movements of the door, a . 
Spring which is increasingly tensioned during 
the opening movement of the door and while the 
vane is moving toward said non-compression 
chamber and decreasingly tensioned. While the 
door is closing and said vane is moving toward 
said compression chamber, and controlling 
means for controlling the movement of said vane 
toward the compression chamber so as to permit 
the resistance liquid to flow with increasing free 
dom from the compression chamber to the non 
compression chamber until the Vane has nearly 
reached the end of its stroke toward the com 
pression chamber, then temporarily arrest the 
flow of liquid from the compression chamber to 
the non-compression chamber, and then permit 
the liquid to again flow freely from the compres 
sion chamber to the non-compression chamber 
during the last part of the movement of said 
vane toward the compression chamber, said con 
trolling means including a long main groove 
formed on the inner surface of a part of said cyl 
inder and increasing in cross-sectional area from 
said non-compression chamber toward Said Com 
pression chamber, a short auxiliary groove 
formed on said surface adjacent to the end of 
the stroke of the vane toward the compression 
chamber and increasing in cross-sectional area. 
toward said compression chamber, and a blank 
area on said surface between Said main and aux 
iliary grooves, said vane traversing Said main 
groove, blank area and auxiliary groove Succes 
sively as it sweeps from the non-compression 
chamber to the compression chamber of Said 
cylinder. 

3. A door closer and check comprising a work 

5 
ing cylinder containing a resistance liquid and 
having a compression chamber and a non-com 
pression chamber, a vane Oscillating in Said cyl 
inder between said chambers, and a helical Spring 
Surrounding said cylinder and having one end 
operatively connected with said cylinder and its 
other end operatively connected with said vane. 

4. A door closer and check comprising a work 
ing cylinder containing a resistance liquid and 
having a compression chamber and a non-com 
pression chamber, a vane oscillating in said cyl 
inder between said chambers, a Spring surround 
ing said Working cylinder and having its opposite 
ends operatively connected with the cylinder and 
vane, and a casing enclosing said spring and 
Working cylinder and forming a protecting cham 
ber for the resistance liquid in said working cyl 
inder. 

5. A door closer and check comprising a work 
ing cylinder adapted to contain a resistance 
liquid and having a compression chamber and 
a non-compression chamber, a vane oscillating 
in said cylinder between said chambers, a rock 
shaft connected with said Vane and extending 
through the top of said cylinder, and a helical 
Spring Surrounding said cylinder and having its 
lower end operatively connected with said cylin 
der and its upper end operatively connected with 
Said shaft. 

6. A door closer and check comprising a work 
ing cylinder adapted to contain a resistance 
liquid and having a compression chamber and a 
non-compression chamber, a vane oscillating in 
said cylinder between said chambers, a rock shaft 
connected with said vane and extending through 
the top of said cylinder, a lower retaining ring 
secured to the cylinder, an upper retaining ring 
Secured to said shaft, and a helical Spring Sur 
rounding said cylinder and connected at its 
upper and lower ends to said upper and lower 
retaining rings. 

7. A door closer and check comprising a work 
ing cylinder adapted to contain a resistance 
liquid and having a compression chamber and a 
non-compression chamber, a vane Oscillating in 
said cylinder between said chambers, a rock shaft 
connected with said vane and extending through 
the top of said cylinder, a lower retaining ring 
Secured to the cylinder and provided with a 
radial slot, an upper retaining ring connected 
With said shaft and provided With a longitu 
dinal groove, and a helical Spring surrounding 
said cylinder and provided at its lower end With 
a downwardly projecting lug engaging said slot 
and provided at its upper end with an inwardly 
projecting lug engaging with said groove. 

8. A door closer and check comprising a work 
ing cylinder adapted to contain a resistance 
liquid and having a compression chamber and a 
non-compression chamber, a Wane OScillating in 
said cylinder between said chambers, a rock shaft 
connected with said vane and extending through 
the top of said cylinder, a lower retaining ring 
secured to said cylinder and provided with an 
upwardly opening channel, an upper retaining 
ring connected with said shaft and provided with 
a downwardly opening channel, and a helical 
spring surrounding said cylinder and having its 
lower end arranged in Said lower channel and 
secured to said lower ring and having its upper 
end arranged in said upper channel and con 
nected with said upper ring. 

9. A door closer and check comprising a work 
ing cylinder having a cylindrical wall, a lower 
head formed integrally with the lower end of the 
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wall and an upper head detachably connected 
with the upper end of the wall, said cylinder 
containing a compression chamber and a non 
COmpression chamber adapted to hold a resistance 
liquid, an abutment arranged in said cylinder 
between said chambers and against one part of 
said wall, a rock shaft turning in engagement 
with said abutment and journaled at its lower 
end on the lower cylinder head and having its 

upper part extending through the upper cylinder 
head, a collar formed On Said shaft and inter 
posed between the underside of said upper cyl 
inder head and the upper end of Said abutment, 
and a spring surrounding said working cylinder 
and connected at its opposite ends with said cyl 
inder and said shaft. 

NORMAN J. WEISER, 


