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The present invention relates to door closing
and ‘checking devices and to novel mechanisms
for operatively connecting the same to doors.

Among the objects of the present invention is
‘to provide a door closing and checking device
which is highly efficient in operation, is simple
and compact in construction, and which readily
adapts itself for installation in concealed posi-
tion with respect to the door.

Another object of the present invention is to
-provide a novel door closing and checking device
and means for connecting the same to a door,
which may be applied to doors opening in a
single direction or doors of the double acting type
which swing open in both directions from closed
position.

Another object within the purview of the pres-
ent invention is to provide a novel door clos-
ing and -checking device and means for connect-
ing the same to-a door, so constructed and ar-
ranged with respect to said door that the force
required  to. overcome the spring resistance of
‘the said door closing device is greatest during
movement of said door through a limited angu-
lar displacement with respect to its normal closed
position.

Still another object of the present invention is
to. provide a mnovel door closing and checking
device and means for operatively connecting the
same to the door whereby the movement of the
door during limited angular travel thereof into
full open position is controlled by the said-check-
ing device to provide an effective -backstop  or
cushioning arrangement for said door-intc said
full open position.

Still a further object of the present invention
is to provide a novel door closing and: checking
device and novel means for attaching the same
to a door as described in the two immediately
above paragraphs, in which the said checking de-
vice in conjunction with the  closing device and
means for connecting said-devices to the door,
operate
movement of the door from any of its open posi~
tions to its normal closed position.

A still further object of the present invention
is. to provide a novel door closing and checking
device: for a door ¢f the double acting type, and
novel means-for connecting the same thereto, and
which are so-constructed and arranged with re-
spect to said door that the same moves at-a
substantially uniform rate into its normal closed
position and comes to rest without -oscillation
.as now experienced w1th such doors at the pres-
ent time.

to provide | for ‘substantially uniform-
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As a further desideratum, the present -inven-
tion contemplates-a novel closing' and checking
device for a door'and novel means for connecting
the same thereto .which is positive in action, ex-
tremely durable and serviceable,- and which' is
particilarly characterized as being positive in“its
closing action and as having the desirable func-
tional qualities hereinabove set forth.

As ancther aspect, the present invention in-
volves a novel spring device which may be read-
ily constructed for either type of door as herein
suggested, and so constructed and arranged with
respect to the door through the medium of novel
connecting means that movements of the door
into open p051t10n as charactenzed above, are
effected.

More particularly, the present invention con-
templates a novel door closing device as immedi-
ately above described, in combination with a door

-checking ‘device ' directly connected to ‘one an~

other and to the door whereby movements of the
door into and out of its open positions as above
indicated may be readily effected.

The present invention has as & further objeect
the provision of a novel connection between the
spring means for the door clesing device and the
door which renders the resistance of the spring
means more difficult to overcome during the ini-
tial movement of the door through limited an-
gular displacement with respect to its normal
closed position, thereby providing a dcor which
is positive in its closing’ movement and which
comes”to rest without oscillation at -its Dormal
closed position.

“The invention also contemplates as an . object
thereof the provision of 'a novel connection be-
tween the door closing and checking device which
embodies in its construction a pivot mounted on
the door in fixed relation to the door pivot, and
an operating garm having sliding cooperative re-
lation ‘with said pivot to provide, in conjunction
with the said door closirig and checking device,
a novel means for producing the desired results
as hereinabove enumerated. More partlcularly,
the invention embraces within its scope the pro-
vision of a novel ‘operating arm constituted in
part by a longitudinal slot defined. by -opposed
guide elements, at least one of which'is provided
with a recess adapted to cooperate with the fixed
pivot for holding the ‘door-in”oben position’ ahd
which may further, if desired, embody ‘gt least
one guide’element which is readily” detachably
secured to the arm for-ease and facility in assem-
bling the arm with respect to the pivot. "

A still further object .of the present invention




Tlds mounted: the -door checking device 18:
door- checking: device includes the parallelly ar-

277,

- is to provide a novel pivot mechanism for a door
which may be advantageously used in association
with the novel door closmg and checking dev1ce
as set forth herein,. -

Cther objects, features ca,pablhtxes and a,dvan-

- tages are comprehended by this invention; as will |
‘later appear and as are inherently possessedv

thereby. .

Referring to the drawmgs

Figure- 1 is ‘a side- elevational ‘view in cross-
section of a door closing and checking device and
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headed pistons formed-with operating racks, such
as 46, as shown in Figure-l.of the drawings, in-
termediate and in meshing relation with which
i$ a pinion 48 mounted on an operafing spindle
50 which is suitably journaled inthe anti-fric-
tion bearings, such _as 52, in the cylinders and
which has a sprocket 54 mounted: on the upper

- end thereof. ~The spindle 50 is sealed by a pack-

10

means for connecting the same to a door, both i
constructed in accordance with the present in- -

vention;
Figure 2'is a top plan view of the device shown
in Figure 1 of the drawings; i

PFigure 3. is' a bottom' . plan view of the dev1ce,

~.shown in Figure 1 of the drawings;
Pigure 4 is a view partly in plane and partly
" -in section of ‘the connecting means of the device

20

“shown in Figure 1 and taken in the plane repre-

sented by the line 44 of that figure;

Flgure 5-is a fragmentary bottom  plan’ view-

-of the ‘device of Figure 1 of the drawings, show-

ing' the position of certain mechanism. thereof -

~when the door is in-full open position; and
Figure 6 -is a diagrammatic view of the door
and -connecting means and the ‘relation . of one
to’ the other in several positions of the: door.
" Referring now more in- detail to the drawings,
8 door closing -and checking device made in ac-
-cordance -with the present invention and-gen-
‘erally referred to-as 2 is shown mounted in 3

- -Tecess 4 in the-lintel 6. of .a door frame. which .

-includes "opposed jambs such as 8 and a conven-
tional sill (not disclosed) in opposed relation to
-the:lintel 6. The door closing and checking de-
:vice 2 selected to illustrate the present invention

3o r

ing gland as at 56 to prevent loss of fluid which
is provided within the fluid cylinders:42 and 44.

Control-of the door 10 during certain of its -
movements is effected through and by virtue of
adjustable valve elements 88, 60, 62 and 64 which
are provided with slotted heads, the first two of

- whicH project into the opening formed by the

flanged structure 38 and the latter two of which

‘project into the opening formed by the flanged

structure 48, for accessibility -when. the plate 32
is removed. - These valve elements regulate. the
fluid" orifices of the ducts communicating with

“the fluid chambers of the cylinders -to regulate

the movements of the door, which -will be here-
inafter more fully described. e
To the -left of the door checking: dev1ce 18,

‘as viewed in Figure 1 of the drawings, the frame

structure 20 is provided- with a horizontally. dis-
posed shelf: or wall: 66 having the flanged: open~
ings 68, 70 -and T2 through which project the -
spindles 14, 16, and 18; respectively., In opposed
relation to the wall or shelf 66 is a wall 80 ré-
movably secured to- the wall structure 82 .of the
frame 20 by means of screws, such-as 84, and
which is. formed with' flanged openings 86, ‘88

_and =90 into -which prOJect the splndles 14 16

35,

is ‘shown :as-being connected-to a door 10-of the :

double -acting type: through the medium ‘6f con-"

“mnecting means. generally represented as 12.. The
-door 19 is ‘moumted in the door frame by opposed

pivots, one of which, as represented at 14, is of.

novel construction, which will-be heremafter de-

-seribed more in detail,

: “The-door closing and checking device compnses
“a-closing mechanism or device, generally referred

-device, ‘generally ‘referred to as 18, mounted as

: ‘will ‘be more: fully .disclosed hereinafter, within #
the frame 20 constituting a housing for various-

to as’ 18, -and ‘a door. checking mechanism or-.

mechanismg . and: for: securing the same in flush
relation to the lintel 6. - The frame structure 20

may be formed in-part as a casting .22 flanged
<“as'at 24 and. 26 -having’ suitable:openings, such
i.as” 28, to receive securing means for attaching

ot
St

and 718, respectively.:

The spindles 14 and 18 constitute operatmg
shafts -for spring devices 82 and 94, respectively,
and have their upper ends of reduced diameter
as _at 86 journaled in ‘the flanged structure de-
fining ‘the opemngs 86. and - 90, respectlvely, of
the plate 80.

The lower ends of the spmdles 14 and 18 are -
journaled in the flanged structure defining the -
openings 68 and 712 through the anti-friction
thrust bearings 98 and 100, respectively,  which
are retained-against upward displacement by the
spring- rings, such. as 102, fitting peripheral
grooves formed in the spindles adjacent said anti-
friction thrust bearings. The spindles 74 and 18
likewise have their obposite ends of reduced di-
ameter, as ab 104, upon which are mounted the
ratchets 106 and 108, respectively.

- The spring devices 92 and 94 are adapted to

‘resist movement of the door-in opposite - direc-

tions inasmuch-as the ‘door is of the double act-

“ing type, and said spring devices have:one end

the said frame to-the lintel.6. “To facilitate as- -

- sembly and replacement of parts; the said casting

22:is: “closed by a . removable cover, such as 30,
to ‘seal- the’ device .at the top and at one end:
.Furthermore, the finishing plate 82 may be pro-
-vided and secured: by .attaching: means engaging

60

in the openings, ‘suich as :34, for providing a fin- |’

dshed. flush surface along the lower edge 0f .the
‘lintel ‘6 ‘and to. likewise -completely conceal the
U yarious: meehamsms on the under 51de of said
,_,structure 20

“The frame’ strubture 20 adjacent the r1ght-' 7
“hand- ‘side. thereof; as viewed in Figure 1 of the -

‘drawings, ‘includes- & horizontal ‘wall 35 “having.

“the flanged. openings 38 and 40 and-above which

- _ranged cylinders 42 and 44 having intercommiu-

-, nicating:chambers in which are disposed double- '

~This -

ting. tHe  anti- friction bearing ° )
mounted " within a suitable groove prov1ded in -
the spindle 16 at that ‘point.

connected to the spindles and the other end con-

- nected to the wall frame structure 82, all as is

conventional in the art.

The'. spindle 16. disposed: between the spring
devices. 92 and 94 has its ubper end ‘journaled
in the flanged structure forming the opening 88
by meansof the anti-friction bearing 110, the -
said spindle extending downwardly through the
opening 10 and being journaléd in: the flanged
structure forming the .opening 70 by the -anti-
friction bearing: 112, The-said spindle 16 is posi-

tioned-at its lower. end in.respect to- its journal

mountmgs by means-of the spring nng 114 abut-_,
112, -which is:

The spindle 76 is

_“positioned “at ‘itg upper end by a .sprocket {16

which is mounted thereon and which abuts the

".1nner race-rlng of the ant1 fmctmn bearmg HD
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the said sprocket (16 being connected to the
sprocket 54 by a flexible chain f18.

The spindle 1§ further has mounted upon its
lower end a cross bar {20 provided with the
opposed hooks 122 and (24 adapted to interengage
the end rings 126 and 128 of flexible chains 130
and 132, respectively, The flexible chains 130
and 132 embrace the ratchets 108 and 108, re-
spectively, and have their end links, such as
134 and 136, formed with lugs, such as 138 and
140, engaged within recesses or notches, such as
142, extending radially inwardly from the pe-
riphery of the ratchets and being spaced angu-
larly about said periphery whereby a connection
is effected between the cross bar 120 and either
of the spring devices 92 and %4. The lugs 140
of the flexible chains 13¢ and 132 are operative
to provide the connection above described,
whereas the lugs 138 of these flexible chains are
provided to maintain the flexible chains in opera~-
tive position with respect to the ratchets 106 and
108 when either one of the hooks 122 or 124 is
angularly displaced with respect to its ring 126
or 128, such as shown in Figure 5 of the draw-
ings. Spring tension of the devices 92 and 94
is maintained by the stops, such as 144, adjust-
able through the medium of the screws 146 and
which engage the end links 134 of flexible chains
130 and 132 when the cross arm or bar 120 is in
normal position, as shown in Figure 3, which
position corresponds to the normal closed posi-
tion for the door 19.

In order to -adjust the spring tension of the
devices 92 and 94, the spindles 14 and 18 are
formed with non-circular cpenings, such as (48,
adapted to receive a tool whereby the said
ratchets may be turned angularly to any ad-
justed position and to permit placement of the
flexible chains 138 and 132 in any adjusted posi-
tion with respect thereto, thus providing means
for the ready adjustment of the spring devices 92
and 94.. Such adjustment can take place upon
remcval of the finishing plate 32.

The connecting means 2 is mounted in sub-
stantially fush relation to the top edge of door
13 in a recess {50 and comprises a part of an
operating arm {52 provided with a slot (54 in
embracing and cooperative relation to a2 roll 158
mounted upon the stud pin 58, which in turn is
connected to the supporting bar 169 having one
end formed with the bearing block 182,

As more clearly shown in Figure 4 of the draw-
ings, the operating bar of the present assembly
is" of multi-part construction comprising the
hinge element 164 connected to the lower end of
the spindle 75 and to which are removably con-
nected, by the screws 188, opposed guide ele-
ments 168 and {10 forming the slot {54 and
which cooperate with the roll 156. The guide
elements {68 and 178 are removably connected
adjacent their opposite ends by means of the
screws (72 to a spacer block 174, Furthermore,
in order to assure safety-in operation of the oper-
_ating arm 152, the said guide elements {68 and
179 are each provided at their inner end with a
securing lug 176 received within recess 178 formed
in the pivot block (84.

In order to hold the door in its full open posi-
tion, as will be more- clearly described herein-
after, the guide elements {68 and 170 are formed
with opposed recesses, such as 171, communicat-
ing with the slot 154 and which cooperate with
the roller 156 when the same is moved into the
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recesses as the door is moved into its full open
position,

The pivot 14 for the door 10 comprises a hous-
ing 180 which, in the present instance, is cast
integral with the housing structure 20 and which
has g longitudinal bore 182 open from the lower
housing in alighment with a similar opening
formed in the plate 32. Mounted within the bore
182 is a plunger 184 spring-pressed downwardly
through the medium of the coil spring 186 dis-
posed in abutting engagement at one end of the
plunger {84 and at its other end with the hous-
ing 180.

This plunger has mounted therein a laterally
extending pin {88 extending through a slot 190
provided in the side-of the housing {88 and
which slot limits the downward movement of the
plunger 184 to maintain the same in assembled
relation within said housing, The pivot for the
door {9-is completed by an anti-friction bearing
assembly 182 mounted in the bearing block 162
and which is adapted to receive the reduced end
{94 of the said plunger {84 to hold the door in
assembled relation to the door frame. Assembly
and disassembly of the piunger 184 with respect
to the door are effected by a tool insertable
through the opening 15§ formeqd in the flange 26
in alignment with the pin 188 which permits
the plunger to be moved in the housing {89, thus
racilitating the erection and removal of the door
with respect to its frame. :

As previously alluded to, the door closing and
checking device and the connection between the
same and the door as above described, operates
in a particular manner to bring about the desired
movement of the door during its opening and
closing, 'and in order to better understand the
novel characteristics of the said door closing and
checking device and its connecting mechanism
to. the door, reference may be had to Figure 6
of the drawings showing the door and the oper-.
ating arm for the door closing and checking de-
vice in various positions. As is.evident from
Figures 1 to- 5, inclusive, the mechanism herein-
above described is designed for a door of the
doubie acting type which, in Figure 6, is diagram-
matically shown as being pivoted as at {94 and
which door is in its normal closed position as
represented by line (88 and accordingly is
adapted for movement angularly to either side
of its center line position {58, -

As ‘hereinbefore indicated, novel results are
accomplished in accordance with the. present in-
vention because of the particular. lever system ‘
through which the door is connected to the door
closing device {6 and to the door checking device
8. Such results are accomplished in- part by
the lever system. as shown in Figure 6 of the
drawings and in part by the lever system as shown
in Figure 5-constituted by the cross-arm 129 and
the flexible chains 180 and 122 connecting the
same to the spring devices.

By reference to Figure 6, it will'be clearly-ap-
parent that, considering the door 10 as part of
this system, force applied to or delivered from
the roller 156 through the medium: of the door
acts through a fixed lever arm defined by the
distance between the roller 156 and the pivot 14;
On' the other hand, however, :since the roller
slides within the slot 154 of the arm’ (52, any force
applied to or delivered from the roller through
the ‘medium of the operating arm: §52 “acts
through a variable lever arm defined by the dis-
tance betwgen the roller {56 and spindle 16 which
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in- turn is-dependént: upon ' the: position: of the
-door.
‘when the door is-at its: normal closed position,

as:-represented at 198, to-its full open position, as
“.‘represented at C.:

Accordingly, due to the lever system above de-
:seribed, force applied to the door necessary to
‘overcome the resistance of the spring devices is
- a maximum when the door-is in its normal closed
.position 188 and is a-minimum when the door is

in-its full open position (except for the back-
check -arrangement::to. be later described). - In
‘the present illustrative example of the invention,
‘the roller 156 is fixed in position with respect to
_pivot. 14 and spindle 76 so that the force required
.to. overcome the resistance of the spring units is
‘greatest. during movement of the door through
substantially 10" to 15 degrees from normal closed
position,.: This is quite’ evident when it is ob-
.served-that the arm 152, as shown in the door
‘position as represented at A of Figure 6, has
traveled ahead -of the door a considerable angular
‘distance during movement of this door from. its
normal:closed position.  From the door position
as represented at A to the door posmon repre-

o ‘sented at B, less force is required to overcome the

-spring re51stance due to the increase in the lever
arm between the-roller 156 and the spindle 76,
..as ‘represented: by: the diagram. of. door position
B. This is apparent from the drawmgs which
show that for angular movement of the door
between positions A and B, the.operating arm
has-moved angularly through substantially -the
same- distance. ' It - is also -apparent from  the
"drawmgs that the force necessary to overcome
- ithe spring resistance decreases between positions
A and B between which angular displacement of

ithe door. and the operating arm 152 is substan--

- tially “equal.. . However, in the present device,
“.after the door has swung to within 5-10 degrees
of its full open position, the fluid.control device
. ‘18 becomes effective to check the door swing dur-
.-ing its movement into full open position at C.
Operatlng in conjunction with the connecting
arm 152 and roller I56 to elTect the results here-
inabove described is the cross-arm 129 and the

This lever arm varies from a minimum

2 360,095

necting the door to the door closmg and checkmg

' device, as hereinabove described, is due in-part to

the -particular connection between 76 -and the:
door 10 and in part due to the particular arrange-
ment of the cross-bar 120 and exther of the chains
130 and. 132.

“When the door is moved into the posmon as

‘ represented’ at 'C in Figure 6 of the drawings,

10

15.

20

roller {56 engages one of the slots I'll to hold
the door in that position..

The mechanism herelnabove described cooper-
ates with the fluid control means .18 to -cause
substantially uniform movement-of the door from
its full open position to its normal closed posi-: -
tion. . As shown for example in Figure 6 of the
drawings, valve 60 is adjusted to produce: this
uniform movement. ‘When the door 10 is swung
to open position in the opposite direction from
that illustrated:in Figure 6, the valve member 62
is. properly adjusted whereby the fluid control

-means. 18 cooperates with the other mechanisms

previously described to produce g uniform move-

- ment of the door into closing position.

25 .

VFurthermore, back checking of the door durlng
its movement into full open position represented
in Figure 6 of the drawings is controlled by ad-:

. Justable valve member 64, while back: checking
~ of the door during its movement into open posi=

30

35

tion_in the  opposite direction . is controlled by B
adjustable valve member. 58,
" With'the mechanisms hereinabove descrlbed in =
proper adjustment, a door of the double acting -
type as illustrated in the drawings will move uni-
formly from -any open  position toits normal
closed position, as represented by line i88; and

. come to'a positive stop without oscillation in the
| opposite direction. Furthermore, because of the

- particular arrangement. of the spring mechanism .~
~and the means’ connectmg the same to the ‘door,

40

there is-a “buildirg up of force” to a maximum

““when the door is in its: normal closed position, at

which. time the operating arm {52 is on dead
center with respect to the door. This is a highly

+ desirahle characteristic in a- door of this type in

45

- particular. disposition thereof with respect to the -

ratchets 106 and 108 and the flexible chains 139

-and - 132 -associated therewith. Maximum force
‘reqmred to overcome the resistance of the spring
‘device when the door is in its normal closed posi-

“tion isinot only due to ‘the minimum lever arm”
provided ‘at that -time between spindle’ 18 and -
roller 156, but is also ‘due.to the fact that the

effectwe lever arm for the -connection of the
_‘cross-arm. 20 to either of the flexible ‘chains 130
—~and 132 is a2 maximum. Due to the disposition
.of the cross-arm 120 with respect to the chains
:130.and 132, the effective lever arm-between the
cross-arm 120 and the spring devices 92. and 94
decreases as the cross-arm 126 is angularly moved
from- a position corresponding to- the normal
‘closed position of the door to its normal full open
‘position,-as will be quite apparent from Figures
~'3 and 5, ‘As‘shown in Figure 5, for example, the

50

that positive closxng action is'assured even though
a strong draft may be blowing through the door
obening at- the time the same is moved 1nto 1ts'
closed: position.

‘Although the invention has been descrlbed 1n
connection-with' a door of the double: acting type, .

1t 1s to be understood, However, that the same is
i not limited thereto but may be embodied -in ‘a

door -assembly of the single actmg type.. Fur-

. thermore, the invention is of such a scope as to

=55
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comprehend a ‘door closing and checking device
and means connecting the same to the door which
embodiés the novel features and characteristics
thereof .and which is-adapted for installation in .
association with the door sill for connection to a
door of eltuer the single or-double acting- type.
While~I have herein descrlbed and upon the
drawings. shown an  illustrative’ embodiment "of
the invention, it is to be understood: that. the

- invention is not limited thereto but may compre=

65

eross-arm 120-is displaced 90 degrees from its":

position in Flgure 3, corresponding to-the posi-

‘~tloning of the door,-as represented at C. Tt is-
.+ also apparent that for the first 10-15 degrees dis-
- ‘placement of the cross- ~arm {20 corresponding to

* the movement of -the door 10 to position A, the

effective lever arm connection between cross-arm - -
120 arid either of the flexible chains | 30 and I32 :

“remains substantlally constant,
Therefore operatlon of the lever system ‘con-

hend other constructions, arrangements of parts,

~details ahd featires" without departmg from the

- spirit of the 1nventlon

70

,75

I claim:

1. In‘a door closmg and checkmg devme adapt-
ed to be mounted in the lintel of a door frame,

. said device comprising & fluid control means; a
. Spring’ mechanism;- means connecting said- fluid

control means and said spring mechanism-to: g,
door hmged to said frame including an _operating -
arm plvoted to said door Sald connectmg means-
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having means so_connected to said spring mech-
anism and said door through said pivotal con-
nection that the force required o overcome the
resistance - of said spring mechanism during
movement of said door to open position is a maxi-
mum at its normal closed position.

- 2. Ina door closing and checking device adapt-
ed to be mounted in the lintel of a door frame,
said device comprising a fluid control means, a
spring mechanism, means connecting said fluid
control means and said spring mechanism to a
door hinged to said frame including an operating
arm pivoted to said door, said connecting means
having means so connected to said spring mech-
anism and said door through said pivotal con-
nection that the force required to overcome the
resistance of said spring mechanism ‘is greatest
during limited angular movement of the door
from, its normal closed position to open position.

3. In a door closing and checking device adapt-
ed to be mounted in the lintel of a door frame,
said device comprising a fluid -control means, a
spring mechanism, means connecting said fluid
control means and said spring mechanism to a
door hinged to said frame including an operat-
ing arm pivoted to said door, said connecting
means having means so connected to said spring
mechanism and said door through said pivotal
connection that the force required to overcome
the resistance of said spring mechanism during
movement of said door to open position is a max-
imum at its normal closed position, and said fiuid
control means having means effective through
said connecting means for back checking said
door during limited angular movement thereof
adjacent and into its open position.

4. In a door closing and checking device adapt-
ed to be mounted in the lintel of a door frame,
said device comprising a fluid eontrol means, a
spring mechanism, means connecting said fluid
control means and said spring mechanism to a
door hinged. to said frame including an operat-
ing arm pivoted to said door, said connecting
means having means so conhected to said spring
mechanism and said-door through said pivotal
connection that the force required to overcome
the resistance of said spring mechanism is great-
est during limited angular movement of the door
from its normal closed position t0 open position,
and said fluid control means having means effec-
tive . through said connecting means for back
checking said door during limited angular move-
ment thereof adjacent and into its open position.
5. In a door closing and checking device adapt-
ed to be mounted in the lintel of a door frame,
said device comprising a fluid control means, a
spring mechanism, means connecting said fluid
control means and said spring mechanism to a
door hinged to said frame including an operating
arm pivoted to said door, said fluid control means
having means for controlling said connection to
‘provide for substantially uniform closing move-
ment of said door, and said connecting means
having means so connected to said spring mech-
anism and said door through said pivotal connec-
tion that the resistance of said spring mechanism
to a force tending to open said -door is greatest
during limited angular movement of said door
into closed position. ’

6. A door closing and checking device compris-
ing a fluid control means having an operating
spindle, spaced spring devices, an operating spin-
dle between said devices adapted to be connected
to a door, means connecting said spindles, and
means operatively associated with said second-
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named spindle and directly connected-to said

_spring devices.

7." A door closing and checking device compris-
ing a fluid control means having an upwardly
extending operating spindle, spaced spring de-
vices, an upwardly extending operating spindle
disposed between said devices adapted to be con-
nected to a door, flexible means connecting said
spindles, and means operatively associated with
said second-named spindle and’ directly con-
nected to said spring devices.

8. A door closing and checking device com-
prising a fluid control means having an upward-
Iy extending operating spindle, spaced spring
devices, an upwardly extending operating spin-
dle disposed between said devices adapted to be
connected to a door, flexible means connecting
said spindles, a cross-har mounted on said sec-
ond-named spindle, and flexible means for con-
necting said cross-bar and said spring devices.

9. A door closing device comprising spaced
spring devices: provided with notched operating
ratchets, an operating spindle disposed between
sald devices adapted to be connected to a door,
said spring devices being adapted. to resist move-
ment of said door in opposite directions, a cross-
bar mounted on said spindle, flexible means for
connecting said cross-bar and said spring de-
vices, said flexible means being mounted on said
ratchets and having lugs engaging in certain of
said notches for operatively positioning said flex-
ible means with respect to said ratchets, and stop
means for said devices adapted to cooperate with
said flexible means.

10. A door closing and checking device com-
prising a fluid control means having an operat-
ing spindle, a spring device, an operating spindle
disposed laterally of said spring device adapted
to be connected to a door, means connecting said
spindles, and means directly connecting said last-
named spindle to said spring device.

11. A door closing and checking device com-
prising a fluid control means having an operat-
ing spindle, a spring device, an operating spindle

‘disposed laterally of said spring device adapted

to be connected to a door, flexible means con-
necting said spindles, an .operating bar  con-
nected to said last-named spindle, and flexible
means connecting said bar and said spring de- -
vice,

12. In a door closing device, the combination
of a spring device having an operating ratchet,
an operating spindle disposed laterally of said
spring device adapted to be connected to a door,
an operating bar connected to said spindle, and
flexible means connecting said ratchet and bar.

138. In a door closing device adapted to be
mounted on a door frame, said device having an
operating spindle, a fixed pivot on a door hinged -
to said frame, and an operating arm for said door
closing - device connected adjacent one end to
said spindle and having sliding cooperative rela-
tion with said pivot. ‘

14. In a door closing device adapted to be
mounted on a door frame, said device comprising
a spring mechanism, said device having an op-
erating spindle disposed laterally of said spring
mechanism, means providing a varying power
connection between said spindle and said spring
mechanism, a fixed pivot on a door hinged to
said frame, and an operating arm for said: door
clesing device connected adjacent one end to
said spindle and having sliding cooperative re-
lation with said pivot: . :

15. In a door closing device adapted to be
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mounted in the lintel of a door frame said de-
vice comprising ‘spaced- spring mechanlsms said
device having an operating spindle disposed be-
tweeny ‘said mechanisms and ~depending from
said -lintel, means for:connecting said spindle
to -said mechanisms, -a fixed pivot -on a double
acting door-hinged to said frame, and-an operat-
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" .ing arm for ‘said door closing device connected -

-adjacent one end to said spindle and having slid-
ing cooperative: relation with said pivot. ’
16. In a ‘door closing and checking device

' adapted to be mounted in. the-lintel .of a- door

frame, means. connecting said device to- a door

hinged to said frame, said ‘means comprising an'

. gperating spindle depending with respect to said
lmtel -a/fixed pivot on‘said door, and an operat-
ing ‘arm- ‘connected  adjacent one end"to “said
‘spindie- ‘and-having . sliding coopelatlve relation

with said ‘pivot..
<17, In a door closing and’ ¢hecking device

‘ adapted-to be mounted in the lintel*of a door
- frame, means -connecting said device to a double

-acting: door hinged to said frame, said means

. comprising-g fixed pivot on said door, an operat-

ing" spindle for ‘said- device depending - with re<
spect to-said lintel, and an operating arm con-
‘nected adjacent one end to-said spindle and -hav-
ing sliding cooperative relation with said pivot,
‘said spindle, pivot and ‘arm ‘being in the plane
of ‘said door when the same is in closed position.
18.-In. & door -closing-and checking - device
adapted to be mounted in the lintel of a door
“frarme,” said “device comprising a fluid -~ control
means .having an operating splndle a. spring
.- mechanism, an operating spindle for said spring
mecha,msm disposed laterally thereof, means for
-connecting said spindles, means connecting said
last-named - spindle - to “said ‘spring mechanism,

-and means-connecting. said last-named spindle
40

1o a door:hinged to said frame, said means com-
prising a fixed pivot on said door, and an operat-
ing ‘arm’ connected adjacent -one end to- said
'spindle and- having shdmg cooperative. relation
swith said pivot. -

19. In- @& -door- closing and - checking device

-adapted to be mounted~on a door frame, said
device comprising g fluid control means having
an-operating spindle, spaced spring mechanisms,
‘said spring- mechamsms being adapted to- re51st

~..movement of a door-in opposﬂ,e directions. which

is hmged ‘t6-said frame, an -operating spindle for
-said sprxng mechanisms ' disposed: ‘between the
:same, means for éonnecting said spindles, means
'connectmg said last-narhed spindle to said spring
<mechamsms and means connecting ‘said’ last-

.named_sp:ﬂdle to-said door, said means compris-:

ing:a-fixed pivot on said door, and an operating
. arm’connected -adjacent one.end to said ‘spindle
and having shdmg cooperatlve relatlon with said

‘pivot: :

20.'In-a door 'closmg and checklng device
. ada.pted to be mounted on a door frame; said
. device comprising a-fluid control means having
‘an-operating spindle, a spring mechanism, an
operating  spindle for said .spring mechahism,
- 1means connecting said spindles, means: connect-
“‘ing said last-named spindle to said spring mech-
“anism, ‘a fixed. pivot -on & door hinged to- said
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force required to-overcome. the resistance of said
spring mechanism ‘is greatest durihg movement
of said door ‘through a limited angular-displace<

‘ment. with respect-to its normal closed position,
“and said fluid control means having means effec-

tive through its connection ‘to $aid last-named
spindle for back cliecking said door during limited
angular movement thereof adJacent ‘and into its

~open position. -

21.In a door closing and cheeking deV1ce

‘adapted to be mounted on a door frame, said -
--‘device comprising a fluid control means having.
“an- operating spindle; a-spring -mechanism, -an

15

operating spindle for said spring mechanism,
means connecting said ‘spindles; means connect-
ing said Jast-named spindle to said spring mech-

anism, a fixed pivot on a door hiriged to .said -

- frame; and means for connecting said last-named

20
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spindle to-said door comprising an operating arm
fixed to said-last-named spindle having -sliding -
cooperatlve relation with “said pivot,- said con~
nection’ between 'said last-named “spindle and
‘spring ‘mechanism . having means- cooperating
with said arm and its connection to said:door
‘whereby the force required to overcome’ the re-
sistance of said spring mechanism 'is- greatest

- during movement of said door through a limited
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angular displacement with respect. to its normal - -

closed position; and said fluid .control means hav-
ing meahs effective through its connection to0 said
last-named spindle to provide for substantially
uniform: closing movendent of said door.

22, In -a -door  closing ~and checking  device
adapted: to be mounted on ‘a door frame, said
device comprising a fluid control means having

“an.operating spindle, a. spring. mechanism, an

operating spindle  for -said:spring mechanism,
means connecting said spindles, means connect-

“ing said last-named spindle to said Spring mech-

anism, -a fixed .pivot -on-a door hingedsto said
frame, and means for connecting said last-named
‘spindle to said door comprising an operating arm -
fixed to said last-named spindie having sliding -

:“cooperative Telation with said pivot, said cennec-
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-tion between said last-named spindle and spring.

‘mechanism hayving-means cooperating with said"

arm and its connection to said door whereby the -

“force required to overcome the resistance of said

spring mechanism -is greatest during movement
-of said door through a limited angular: displace-
ment with respect to its normal ‘closed position,
and said fluid confrol means having means-effec-
tive through its connection to said- last-named
spindle for back checking said door during limited

angllar movement thereof adjacent and into its

‘open - position and-to provide for substantially

Juniform closing movement of -said door,

23, In a door -closing device adapted to be

“‘mounted on a door frame, said device comprising -
4 sprifig rhechanism, ‘an operating spindle for

- ‘said spring mechahism, means connhecting said.
»‘splndle to said spring mechamsm . fixed pivo}
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‘on"g door-hinged to said frame, and mesns for

connecting -said last-named spindle to said door
comprising an operating arm fixed to said spindle
having sliding -cooperative relatmn with . said
pivot, said ‘connection between said spindle and

~‘spring mechanism having means cooperating

" frame, and means for connecting said last- named -

spindle to said door comprising an ‘operating arm
-fixed- to ‘said last-named spindle having sliding
- ‘cooperative relation with said pivot, said connecx
“tion between said last-named spindle and spring
.. mechanism having means cooperating with said
. arm-andits connection to sa,ld door whereby the
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with said arm and its connection tosaid. door.

‘whereby the force required to overcome the re-

sistance to said spring ‘mechanism is greatest
‘during movement of said door through a-limited
-angular displacement w1th respect to its normal
‘closed position. :
24, In a door closing and ‘checking device
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adapted to be mounted on a door frame, said de-~
vice comprising a fluid control means having an
operating spindle, a spring mechanism, an oper-
ating spindle for said spring mechanism, means
connecting said spindles, means connecting said
last-named spindle to said spring mechanism, a
fized pivot on a door hinged to said frame, and
means for connecting said last-named spindle to
said door comprising an operating arm fixed to
said last-named spindle having sliding coopera-
tive relation with said pivot, said connection be-
tween said last-named spindle and spring mecha-
nism having means cooperating with said arm
and its connection to said door whereby the force
required to overcome the resistance of said spring
mechanism is greatest during movement of said
door through a limited angular displacement with
respect to its normal closed position, and said
arm having means cooperating with said door
pivot for holding said door in open position.

25. In a door closing and checking device
adapted to he mounted on a door frame, said
device comprising g fluid control means having
an operating spindle, a spring mechanism, an
operating spindle for . said spring mechanism,
means connecting said spindles, means connect-
ing said last-named spindle to said spring mecha-
nism, a fixed pivot on a door hinged to said frame,
and means for connecting said last-named spin-
dle to said door comprising an operating arm
fixed to said last-named spindle having sliding
cooperative relation with said pivot, said connec-
tion between said last-named spindle and spring
mechanism having means cooperating with said
arm and its connection to said door whereby the
force required to overcome the resistance of said
spring mechanism is greatest during movement
of said door through a limited angular displace-
ment with respect to its normal closed position,
said fluid control means having means. effective
through its connection to said last-named spindle
for back checking said door during limited angu-
lar movement thereof adjacent and into its open
position, and said arm having means cooperating
with said door pivot for holding said door in open
position.

26. An operating arm for a door closing' and
checking device, comprising a member having
means adapted for connection to said door clos-
ing and checking device and a longitudinal slot
defined by oppositely disposed guide elements, at
least one of said elements having a recess com-
municating with said slot for cooperation with
a door pivot for holding said door with respect
. tosaid arm.

27. An operating arm for a door closing and
checking device, comprising a member having
means adapted for connection to said door clos-
ing and checking device and a longitudinal slot
defined by oppositely disposed guide elements,
at least one of said elements having a recess
communicating with said slot for cooperation
with a door pivot for holding said door with re-
spect to said arm, and means for removably
securing at least one of said elements in po-
sition,

28. An operating arm for a door closing and
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checking device, comprising a member having
means adapted for connection to said door clos-
ing and checking device and a longitudinal slot
defined by oppositely disposed guide elements,
and means for removably securing at least one
of said elements in position.

20. In a door closing and checking device
adapted to be mounted on a door frame and hav-
ing an operating spindle, a fixed pivot on said
door, and an operating arm connected adjacent
one end to said spindle and having an elongated
slot defined by oppositely disposed guide elements
having guiding relation with said pivot, at least
one of said elements having a recess communhi-
cating with said slot adapted to cooperate with
said door pivet for holding said door in open
position.

30. In a door closing and checking device
adapted to be mounted in the lintel of a door
frame, means connecting said device to a door
hinged to said frame, said means comprising a
fixed pivot on said door, an operating spindle for
said device extending downwardly with respect to
said lintel and being disposed intermediate said
fixed pivot and the pivot for mounting said door,
and an operating arm connected adjacent one
end of said spindle and having sliding cooperative
relation with said pivot.

31. In .a door closing and checking device
adapted to be mounted in the lintel of a door
frame, means connecting said device to a double
acting door hinged to said frame, said means
comprising a fixed pivot on said door, an oper-
ating spindle for said device extending down-
wardly with respect-to said lintel and being dis-
posed intermediate said fixed pivot and the pivot
for mounting said door, and an operating arm
connected adjacent one end of said spindle and
having sliding cooperative relation with said
pivot. ,

32. In a door closing and checking device
adapted to be mounted in the lintel of a door
frame, means conhnecting said device to a door
hinged to said frame, said means comprising a
fixed pivot on said door, an operating spindle for
said device extending downwardly with respect
to said lintel and being disposed intermediate
said fixed pivot and the pivot for mounting said
door, and an operating arm connected adjacent
one end of sdid spindle and having sliding co-
operative relation with said pivot, said spindle,
pivot and arm being in the plane of said door
when the same is in closed position.

33. In a door closing and  checking device
adapted to be mounted in the lintel of a door
frame, means connecting said device to a double
acting door hinged to said frame, said means
comprising a fixed pivot on said door, an operat-
ing spindle for said device extending downwardly
with respect to said lintel and being disposed
intermediate said fixed pivot and the pivot for
mounting said door, and an operating arm con-
nected adjacent one end of said spindle and hav-
ing sliding cooperative relation with said pivot,
said ‘spindle, pivot and arm being in the plane
of said door when the same is in closed position.
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