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AUTOMATIC DOOR OR LIKE CLOSURE. 

OPERATOR ’ 

John A. Kinsey, Jr., Akron, Ohio 

Application February 17, 1958, Serial No. 715,758‘ 

8 Claims. (Cl. 60-52) 

This invention relates to door operators, and in par 
ticular relates to a door or like closure operator of the 
type which is automatically operable as by stepping upon 
a mat. 

Heretofore, automatic door operators of the character 
described have been generally unsatisfactory for certain 
reasons, such as that they have had too many working 
parts to become defective; or that they were large and 
cumbersome and, therefore, expensive to manufacture 
and unsightly to use; or that they were di?icult to main 
tain and to repair; or that they required special installa 
tion, such as by mounting the same in a recess provided 
in the floor, which often resulted in damage to the unit 
due to collection of moisture and dirt in the same. 
One object of the present invention is to provide a 

simple, relatively small, automatic door operator of the 
character described, having a minimum of moving parts 
to wear out or to become defective or out of adjust 
ment, and which, therefore, is relatively inexpensive to 
manufacture and to maintain. 

Another object of the invention is to provide a compact 
door operator of the character described, which requires 
no elaborate mounting procedure, but which rather is 
easily mounted in a ?xed position on a ‘door frame or like 
structure and, therefore, which may be repaired in situ, 
or replaced, without materially interfering with normal 
use of the door, as by manual operation thereof. 

Other objects of the invention will be manifest from the 
following brief description and the accompanying draw 
ings. 
Of the accompanying drawings: 
Figure l is a horizontal cross-section through a portion 

of a door frame, illustrating a door closer of the inven 
tion attached thereto for opening and closing a door. 

Figure 2 is a front elevation of Figure 1. . 
Figure 3 is an enlarged front view, partly broken away 

and in section, of the door closer shown in Figures 1 
and 2. 

Figure 4 is a horizontal cross~section, ‘on the same scale, 
taken substantially on the line 44 of Figure 3. 

Figure 5 is a schematic piping and wiring diagram, 
illustrating a system for automatic control of the oper 
ation of the door closer. _ ~ 

Figure 6 is_a schematic piping and. wiring diagram, 
similar to Figure 5, but illustrating a modi?ed use of the 
invention for more fully automatic opening and closing 
of a door. . 

Referring particularly to Figures 1 and 2. of the ‘draw 
ings, the numeral ‘10 designates a door closer unit, includ 
ing a housing 11 removably secured to a bracket 12, which 

' in turn is suitably secured in the upper juncture of top 
and side structural elements 13 and 14 of a door frame 
15 at ,the hinge side of a door 16. Extending from the 
centerof the‘housingis a projecting end ofa rotatable 
shaft 17,‘=on which is. keyed a crank arm 18, on which 
a longitudinally adjustable link 19 is pivotally connected, 
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such that turning the shaft 17 approximately 180” is 
operable to swing the door 16 open about 90'’. 

Referring now to Figures 3 and 4 in particular, and 
Figures 1 and 2 in general, the housing 11 is formed with a 
cylindrical passage 22 therethrough, closed at opposite 
ends by removably threaded caps 23 and 24, and thereby 
de?ning a pressure ?uid chamber 26. Reciprocably re 
ceived within chamber 26 may be a plunger 27 including 
longitudinally spaced plunger heads or end portions 28 
and 29, integrally connected to opposite ends of a toothed 
rack 30, said plunger heads having cylindrical peripheral 
surfaces in ?uid-sealing sliding engagement with the cylin 
drical wall surface portions of the chamber 26. A ?at 
spiral wound spring 32, connected in known manner be 
tween shaft 17 and an upper extension 11a of the housing 
containing the spring, ,normally, yieldingly retains the 
plunger 27 in the extreme left-hand position thereof, 
shown in full lines in Figures 3 and 4, through engage 
ment of a pinion 33 with the rack 30. 

Spaces 34 and 35 at opposite ends of the chamber 26, 
outwardly of the plunger ends, as well as a neutral com 
partment 36, de?ned between said plunger ends, are ?lled 
with pressure ?uid, such as oil, which is at zero pressure 
when the unit is in the inoperative or door-closed condi 
tion of Figures 1 to 4. In this condition of the unit, loose 
ball valves 37 and 38 in the plunger heads 28 and 29, re 
spectively, normally provide free passage of oil between 
chambers 34, 35 and 36. 
For dampening shock at the end of opening and closing 

movements of plunger 27, suitably adjustable by-pass 
means 41 and 42 are provided in the housing at opposite 
ends of chamber 26. Each said bypass means includes 
spaced branch passages 43, '43 extending from the re 
spective outer end of chamber 26 to an exhaust passage~ 
Way 44 communicating with neutral compartment 36. 
The arrangement is such that when plunger 27 is urged 
from one end of the chamber to the other, the respective 
plunger head progressively covers the passages 43, there 
by to build up dampening pressure in the respective cham 
ber space 34 or 35. 
The unit ‘10 may be hydraulically operated to open door 

16 by selective provision of pressurized oil through a con 
duit ‘45, connected to cap 23, and including a spring 
pressed ball or check valve 46 to the chamber space 34 
(Figure 3). Application of'pressure in chamber space 
34 is adapted simultaneously to urge plunger 27 to the 
right (Figures 3 and 4) and close ball valve 37, and at 
the same vtime closes ball valve 38 due to immediate in 
crease of pressure in chamber space 35. 
At this time the oil pressure in neutral chamber 36 

Will remain substantially at zero, as any pressure ?uid re 
ceived from the by-pass means 41 and 42 is returned to 
the pumping system, to be described in greater detail later, 
through a return conduit 40. 
To prevent loss or reduction of ?uid pressure in cham 

ber 34, through by-pass means 41, a conduit 47 may ex 
tend from the supply conduit 45 to a normally open cut-off 
valve 49, mounted in a housing 11 in association with pas 
sage 44 of by-pass valve 41. Cut-otf valve 49 includes a 
spring-pressed plunger which is yieldingly operable, by 
pressure ?uid from conduit 47, to close the passage 44. 
Thus, the closing of valve 49 is simultaneous with door 
opening movement of plunger 27. 

Operation of the door opening unit 10 of Figures 1 to 4 
will be best understood by reference to the schematic dia 
gram' of the operating and control system for the same 
shown in Figure 5. Accordingly, with .particularrefer 
ence to Figure 5, when a person steps on a mat 49, in 
front of door 16, a switch S is closed across lines 1—1 
and 1—2 to start a timer in a control box 50, and thereby 

' through lines 1-3 and \1-4, connected to power lines 
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L—1 and L-2, to operate a motor M for a predtermined 
length of time. 
Motor M drives a pump P, which circulates pressure 

?uid from a reservoir R,,through a conduit 45a to the 
pump, through conduit 45, to open check valve 46, and 
through conduit 47~to close cut-off valve 49, return ?ow 
of the pressure ?uid being through conduit 40 between 
compartment 36 and the reservoir. A blow-off ‘check 
device 52 may be provided between conduit 45 and the 
reservoir. 
The resultant application of ?uid pressure within cham 

ber portion 34 urges the plunger 27 to the right, as 
viewed in Figures 3 and 4, at which time the ball valves 
37 and 38 are closed by increasing pressure in the oppo 
site end chamber spaces 34 and 35. In the meantime, 
the cut-01f valve 49 will have been closed in the exhaust 
passage 44 of by-pass 41, and passages 43, 43, being 
exhaust branches of the same, are closed to exhaust of 
pressure ?uid directly through exhaust passage 44, from 
the chamber portion 34 vto the neutral compartment-'36. 
During the initial period of the power stroke, in which 
valve 49 is closed, a restricted ‘?ow of pressure ?uid 
occurs around the plunger head 28, through the two 
branch passages 43, until the plunger head 28 ?rst covers 
and then passes the innermost branch passage 43, such 
restricted ?ow being su?icient to reduce the pressure in 
chamber portion 34 and thereby obviate hammer action 
against the plunger head 28. After plunger head 28 
passes the innermost exhaust branch 43, however, there 
can be no further exhausting or by-passing of pressure 
?uid from the chamber portion 43 to the neutral com 
partment 36, and full ?uid pressure will be applied within 
chamber portion 34 for the remainder of the power 
stroke. 
As the plunger moves toward the end of the power 

stroke to the right, trapped ?uid in chamber portion 35 
flows through both of the right hand branch passages 43, 
and the respective exhaust passage 44, until its innermost 
branch passage 43 is covered by plunger end 29, so that 
the trapped ?uid has only restricted passage, through the 
outermost branch passage 43 and exhaust passage 44, 
whereby the speed of the plunger is reduced at the end 
of the power stroke. 
Movement of the plunger to the right is operable 

through rack 30 and pinion 33, to turn shaft 17 against 
the action of wind-up spring 32, and to swing the arm 18 
which through link 19 will open the door 16. After a 
preset time su?icient to permit passage of the aforemen 
tioned person through the doorway, the timer in control 
box 50 will shut off the motor M, which in turn will 
stop the pump and return the various valves to the origi 
nal conditions thereof, shown in Figures 3 and 4, in 
which all pressure ?uid within the chamber portions 34 
and 35, and compartment 36, --will momentarily be at 
equalized pressures, and spring 32 will urge the plunger 
27 from the chain-dotted position to the full line position 
thereof shown in Figure 4. As plunger 27 is moved to 
ward the left by the spring 32, however, cutoff valve 49 
will have been spring-urged to the normally open position 
thereof, and ball-valves 37 and 38 will close and open, 
respectively, so that shock-absorbing pressure may be 
built up in chamber portion 34. As before, when the 
plunger moves toward the end of the spring-urged return 
stroke, to the left, the innermost branch passage 43 is 
closed for restricted passage of ?uid through exhaust 
passage 44, valve 49 being open, thereby to reduce the 
speed of the plunger and prevent the door 16 from being 
slammed shut. 
A switch S-1 at the opposite side of door~16 from 

switch S is operated by said person stepping upon a mat 
46a to prevent premature further operation of switch 
S, such as by another person, before the ?rst-named per 
son is clear of the swinging door. 

Figure 6 illustrates a schematic piping and wiring sys 
tem for a modi?ed use of the apparatus of Figures 1 to 
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4, wherein the door is closed, as well as opened, by ?uid 
pressure. 
For this purpose, however, the valves 46 and 49 are 

duplicated at the right-hand end of the housing, in con 
duit extensions 47a and 45b, respectively, from the source 
of pressure ?uid supply. Like parts will be indicated 
hereafter by like numerals, unless otherwise noted. 

Operation of the system shown in Figure 6 for opening 
or closing door 16 is substantially as described for open 
ing the door in conection with ‘Figure 5, except that oper 
ation of motor M by closing the door-opening switch S 
in addition, through timer means in control box 50, 
actuates a solenoid valve 53 in lines 1——5 and 1—6, to 
open the valve for a predetermined length of time to 
permit passage of pressure ?uid to the plunger chamber 
portion 34. This actuates plunger 27 as before to open 
door 16. After said predetermined operation of the timer, 
it actuates a solenoid valve 54, in lines 1—7 and 1-8, 
to operate plunger 27 reversely, and thereby to close the 
door 16. In either case, the operation of switch S-1 
renders switch S inoperative. 
The double operating system is particularly desirable 

for opening and closing relatively large or heavy doors. 
In any event the spring 32 serves a purpose of yieldingly 
holding the door 16 fully closed when the system is in 
the inoperative condition shown in Figures 1 to 4. 

Should certain automatic equipment fail or be in need 
of maintenance attention, the closer unit 10 may be oper— 
ated manually, that is, by manually urging the door to 
open position and allowing the spring 32 to close it. To 
facilitate maintenance or repair work, or for convenience 
at initial installation of the equipment, the supply and 
return conduits 45 and 40 may be suitably connected 
through a manifold 55, secured to a ?xed part of door 
frame 16. 

Other modi?cations of the invention may be resorted 
to without departing from the spirit thereof or the scope 
of the appended claims. 
What is claimed is: 
l. A door or like closure operating device, comprising 

a housing having therein axially spaced pressure-?uid 
containing chamber portions, a plunger having longitudi~ 
nally opposite end portions in substantially ?uid-sealing 
reciprocative relationship within respective said cham 
ber portions, said housing having therein a pressure-?uid 
containing compartment closed off from said chamber 
portions by said plunger ends, means on said casing 
operable by reciprocation of said plunger and adapted 
to operate a door or the like, pressure-?uid by-pass means 
between opposite said chamber end portions and said 
compartment and adapted to be at least partially closed 
by movement of the respective said plunger ends toward 
the outer ends of the plunger strokes to increase the 
pressures in said chamber, portions and thereby to retard 
the speed of the plunger, a source of pressure ?uid, con 
trol means operable to supply ?uid under pressure from 
said source to at least one of said chamber portions to 
urge the plunger toward the opposite end, means for re 
turning said plunger to said one end after said prede 
termined period, pressure-?uid return means being pro 
vided between said compartment and said source of 
pressure ?uid,vpressure-?uid conduit means provided from 
said supply' source to said by-pass means at said at least 
one end and having therein a cut-off valve including a 
spring-pressed member normally positioned to open the 
respective by-pass means to said compartment, and check 
valve means provided between said source of pressure 
?uid and said at least one chamber portion to prevent 
return?ow of pressure ?uid therefrom which would 
otherwise close said cut-off valve means when said sup 
ply source is cut off, said member being yieldingly oper 
able by pressure ?uid supplied from said source by said 
control means in coordination with supply of ?uid to 
said at least one chamber portion to close the respective 
said by-pass means to said compartment and thereby 
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increase the eifective pressure in said at least one cham 
ber portion. _ 

2. A door or like closure operating device, comprising 
a housing having therein axially spaced pressure-?uid 
containing chamber portions, a plunger v‘having longitudi~ 
nally opposite end portions in ?uid-sealing reciprocative 
relationship within respective said chamber portions, said 
housing having therein a pressurei?uid containing com 
partment closed off from said chamber portions by said 
plunger ends, means on said casing operable by recipro 
cation of said plunger and adapted to operate a door 
or the like, pressure-?uid by-pass means between oppo 
site said chamber end portions and ‘said compartment 
and adapted to be "at least partially closed by movement 
of the respective said plunger ends toward the outer ends 
or‘ the plunger strokes to increase the pressures in said 
chamber portions and thereby to retard the speed of the 
plunger, ?uid-pressure operated valve means in each said 
plunger end portion and normally open to passage there 
through of pressure ?uid between said chamber portions 
and said compartment, a source of pressure ?uid, means 
operable to supply ?uid under pressure to at least one 
of said chamber portions to urge the plunger toward the 
opposite end, the resultant increased pressures in both 
said chamber portions and against said plunger end por 
tions thereby being operable to close both said valve 
means to check passage of ?uid therefrom into said 
compartment, means for returning said plunger to said 
one end after vsaid predetermined period, pressure ?uidi 
return means provided between said compartment and 
said source of pressure ?uid, pressure ?uid conduit means 
provided from said supply source to said ‘by-pass means 
at said at least one end and ‘having therein a cut-o? 
valve means operable by pressure ?uid supplied ?rom 
said source by said control means to close the respective 
said by-pass means to ‘said compartment, and check valve 
means provided between said source of pressure ?uid 
and said at least one end chamber portion and between 
said one end chamber portion and said by-pass means 
to prevent return ?ow of pressure ?uid which would 
otherwise close said cut-olf valve means when said pres 
sure ?uid supply is cut off, means being provided to 
retard initial operation of said cut-off valve to reduce 
the effective pressure in said at least one chamber por 
tion ‘and thereby reduce the severity of initial hammer 
impact of pressure ?uid upon the respective plunger end. 

3. A door or like closure operating device, compris 
ing a housing having therein axially spaced pressure-?uid 
containing chamber portions, a plunger having longitudi 
nally opposite plunger end portions in ?uid-sealing re 
ciprocative relationship within respective said chamber 
portions, said housing having therein a pressure-?uid 
containing compartment separate from said chamber por 
tions, means on said casing operable by reciprocation 
of said plunger and adapted to operate a door or the 
like, pressure-?uid by-pass means between each of the 
opposite said chamber portions and said compartment 
and adapted to be partially closed by movement of the 
respective said plunger ends toward the outer ends of 
the respective plunger strokes to retard the speed of the 
plunger in corresponding direction, a source of pressure 
?uid, ?uid-pressure return means between said compart 
ment and said source of pressure ?uid, control means 
sequentially operable to supply ?uid under pressure from 
said ‘source ?rst to one and then the other of said cham 
ber portions to urge the plunger toward the opposite 
ends, and separate shut-o?" valves in each said by-pass 
means and each operable by said application of ?uid 
under pressure to the respective one or other of said 
chamber portions to close the portions of the respective 
said by-pass means not partially closed ‘by therespective 
plunger and thereby to prevent 'by-passing of pressure 
?uid from said respective chamber portion to said com 
partment, check valve means provided to prevent return 
?ow of pressure ?uid from the respective said chamber, 
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portions when said supply source is cut oil from the same 
which would otherwise operate to close the corresponding 
said shut-off valve. . 

4. A device as set forth in claim 3, wherein said source 
of pressure ?uid includes pump means, and wherein said 
control means includes a selectively initiated timer mech 
anism adapted to operate said pump for a predetermined 
length of. time during which said plunger is reciprocated 
toward said one end and back. 

5. A device as set forth in claim 3, said control means 
- including a reversing valve device having a ?rst means 
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which admits said ?uid under pressure to said chamber 
portion at one end and a second means operable to admit 
said ?uid under pressure to said opposite end chamber 
portion when said ?rst means is inactivated. 

6. A door or like closure operating device, comprising 
a housing having therein axially spaced pressure-?uid con 
taining chamber portions, a plunger having longitudinal 
ly opposite end portions in ?uid-sealing reciprocative re 
lationship within respective said chamber portions, said 
housing having ‘therein a pressure-?uid containing com 
partment closed off from said chamber portions, means 
on said housing operable by reciprocation of said plunger 
and adapted to operate -a door or the like, ?uid-pressure 
operated valve means in each said plunger end portion 
and normally opento passage therethrough of pressure 
?uid between the chamber portions and said compart 
ment, means for supplying ?uid under pressure from a 
source thereof to at least one of said chamber portions to 
urge the plunger for a power stroke toward the opposite 
end, the resultant increased pressure in both said cham 
ber‘portions and against said plunger end portions there 
by being operable to close both said valve means to check 
passage of pressure-?uid into said compartment, means 
for returning said plunger to said one end after said power 
stroke, means for returning the pressure-?uid from said 
compartment to said source, exhaust passage means open 
ing to said compartment and axially spaced branch pas 
sages from said at least one chamber portion to said ex 
haust passage means, cut-off valve means in said exhaust 
passage means, and means operable by supplying ?uid 
under pressure to said at least one chamber for the power 
stroke to close said cut-01f valve means and prevent ?ow 

_ of ?uid from the at least one chamber to said compartment 
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through said spaced branch passage means and exhaust 
passage means, the spacing of said ‘branch passage means 
being such that during an initial proportion of said power 
stroke a restricted ?ow of pressure-?uid occurs around the 
respective plunger end portion to reduce the effective pres 
sure in the at least one chamber portion and thereby 
to reduce initial hammer impact against the plunger, 
movement of the plunger ‘end portion beyond said pre 
determined extent thereby increasing the effective pres 
sure against the plunger. 

7. A door or like closure operating device, comprising 
a housing having therein axially spaced pressure-?uid 
containing chamber portions, a plunger having longi 
tudinally opposite end portions in ?uid#sealing recipro~ 
cative relationship within respective said chamber por 
tions, said housing having therein a pressure-?uid con 
taining compartment closed off from said chamber por 
tions, means on said housing operable by reciprocation 
of said plunger and adapted to operate a door or the 
like, ?uid-pressure operated valve means in each said 
plunger end portion and normally open to passage there 
through of pressure ?uid between the chamber portions 
and said compartment, control means operable to supply 
?uid under pressure from a source thereof to at least one 
of said chamber portions to urge the plunger for a power 
stroke toward the opposite end, the resultant increased 
pressure in both said chamber portions and against said 
plunger end portions thereby being operable to close both 
said valve means to check passage of pressure ?uid into 
said compartment, means for, returning said plunger to 
said one end after said power stroke, means for returning 
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the pressure-?uid from said compartment ‘to said source, 
exhaust passage means opening to said compartment and 
axially spaced branch passages from said atleast .one 
chamber portion to saidqexhaust passage means, cut-off 
valve means in said exhaust passage means, and means 
operable by supplying fluid under pressure to said at least 
one chamber for the power stroke to close said cuit-o? 
valve means and prevent ?ow of ?uid fromthe at least 
one chamber to said compartment through saidv spaced 
branch passage means and exhaust passage means, the 
spacing of said branch passage means being such that 
during an initialproportion of said power stroke a re 
stricted ?ow of pressure ?uid occurs around the respective 
plunger end portion to reduce the effective .pressure in 
the at least one chamber portion and thereby to reduce 
initial hammer impact against the plunger, movement of 
the plunger end portion beyond said predetermined extent 
thereby increasing the effective pressure against the 
plunger, and check valve means provided between said 
source of pressure~?uidand said at least one chamber 
portion to prevent return ?ow of pressure-?uid there 
from which would otherwise close said cut-off valve 
means when said source is cut off. 

8. A door or like closure operating device, comprising 
a housing having therein axially spaced pressure-?uid 
containing chamber portions, a plunger having longi 
tudinally opposite end portions in ?uid-sealing reciproca 
tive relationship within respective said chamber portions, 
said housing having therein a pressure-?uid containing 
compartment closed 01f from said chamber portions, 
means on said housing operable by reciprocation- of said 
plunger and adapted to operate a door or thelike, ?uid 
pressure operated valve means in each said plunger end 
portion and normally open to passage therethrough of 
pressure-?uid between the chamber portions and said com 
partment, a source of pressure-?uid, control means opera 
ble to supply ?uid under pressure from’ said source to 
at least one of said chamber portions to urge the plunger 
for a power stroke toward the opposite end, the ‘resultant 
increased pressure in both said chamber portions and 
against said plunger end portions thereby being operable 
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to close both said valve means to check passage of pres 
sure-?uid into said compartment, means for returning said 
plunger to said one end after said power stroke, pressure 
?uid‘ return means provided between said compartment 
and said source of pressure-?uid, exhaust passage means 
opening to said compartment and axially spaced branch 
passages from said' at least one chamber portion to said 
exhaust passage means, cut-off valve means in said ex 
haust, passage means, and means operable by supplying 
?uid-‘under pressure to said at least one chamber for 
the power stroke to close said cut-off valve means and 
prevent ?ow of ?uid from the at least one chamber to said 
compartment through said spaced branch passage means 
and exhaust passage means, the spacing of said branch 
passage means being such that during an initial propor 
tion of said power stroke a restricted ?ow of pressure-?uid 
occurs around the respective plunger end portion to re 
duce the effective pressure in the at least one chamber 
portion and thereby to reduce initial hammer impact 
against the plunger, movement of the plunger end portion 
beyond said predetermined extent thereby increasing the 
e?ective pressure against the plunger, said control means 
including a delayed-action mechanism adapted to supply 
said ?uid under pressure for a predetermined length of 
time before said means for returning said plunger is 
effective. 
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