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UNITED STATES PATENT OFFICE,

THOMAS MOONEY, OF DOUGLASTON, NEW, YORK.

DOOR CHECK AND CLOSER,

1,167,778,

7o all whom it may concern:;

Be it known that I, Troamas Mooxzy, a
citizen of the United. States of America, re-
siding in Douglaston, in the county of
Queens, Long Island, and State of New
York, have invented certain new and useful
Improvements in Door Checks and Closers,
of which the following is a specification.

This invention relates to door checks and
closers of the type which include a spring
or other means to close a door and in which
the closing force is restrained or controlled
by the forced driving of a liquid through a
restricted passage. - . :

One object of the invention is to provide

.novel mechanism which will move the door

~rapidly during the greater part of the clos-
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-door at the time it is almost wholly closed.
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ing movement; which will then check the
movement to prevent slamming; and which
will offer no resistance to the latching of the

Another object is so to construct such

mechanism that the changes from quick to.

slow movement of the door may take place
without great or undue shock.

* Still another object is the provision of
means to prevent the leaking or escape of the
liquid used in the structure; and still other
objects will appear in the following descrip-
tion and claims.

In the drawings, Figure 1 is a plan view
of my improved door ¢heck and closer at-
tached to a door; Fig. 2 is a sectional eleva-
tion; Fig. 3 is a section taken on line A—B
of Fig. 2 with parts in door-closed position;
Fig. 4 is a similar section with partsin door-
open position; Fig. 5 is a similar section
with door partly closed; Fig. 6 is a section
taken on line A—B of Fig. 2 showing a

modified form of the parts with the door in-
open position; Fig. 7 1s a similar view with'
‘parts in a different position; and Fig. 8

1s & sectional elevation of an abutment.
Referring to the drawings, the improved
mechanism is shown equipped with the usual
devices for attaching it to a door and door
frame, 1 being the main casing, 2 the cover

. plate, 3 the operating lever, 4 the adjustable

connection between the operating lever and
the door frame, 5 the spring tension head
with sleexs extending around shaft 6 into
the spring”chamber and provided with slot
7 to receive the inner hooked end of motor

-spring 8, shaft 6 being provided with a

square shank 9 fitting into lever 3, and 10 a
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locking piece on the lever to hold it and
shaft 6 in fixed relation to the tension head
5, all as provided in usual well known con-
structions. ’ ‘
Two very desirable features in a device of.
this character are that the door should be
permitted to close quickly during the greater
part of its movement, and that the checking
of the door when nearly closed should not be
so sudden that a heavy shock will be applied
to the mechanism. These features are se-
cured by the mechanism next to be described:
Integral with or fixed to shaft 6 is a cylin-
drical oscillating valve member 11 fitted
with a collar 12, a radial piston 13, and at

its lower end has a reduced cylindrical ex-.

tension fitting into a corresponding counter-
bore in the case 1. A horizontal partition
plate 14 is screwed into the casing 1 and
divides the liquid or valve chamber from
the spring chamber, a.suitable washer 15

“forming a liquid tight packing. A radial

pattition or abutment 16 having a concave
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innetr face is rigidly attached to the inmner -

surface of the valve chamber, by screws as
shown or in other suitable manner, and
forms a close-fitting partition between the
walls of the chamber and the periphery of
the cylindrical valve member 11. It will be

‘noticed that in this construction the cham-
. ber is divided by the valve member 11, pis-

ton 13 and abutment 16 into two spaces
which are filled with a suitable liquid, such
as glycerin, alcohol and water. Provision
must be madeé for the passage of this liquid
from one space to the other as the door is
opened and closed and the piston 13 oscil-
lated back and forth and this is done by pro-
viding the valve member 11 with a port 28
located in the periphery of the valve. This
port coacts with the abutment 16 to permit
the liquid to pass between them as the pis-
ton 13 moves through a part of its travel,
as best shown in Figs: 4 and 5.

_In Fig. 4 the parts are shown in the posi-
tion they assume when the door is open. In
closing the door, the piston 13 travels in a

-clockwise direction as shown in Fig. 5. ' Tt

will be seen that during this part of the
movement the liquid in space » is frée to
flow through port 28 into the space @ a$ the
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piston 18 in its movement varies the sizes

of thie two spaces. This free movement of
the liquid allows the\spring 8 to move the
door quickly during the greater part of its
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travel; but, as shown in Fig. 5, when the
port 28 is cut off by abutment 16, the liquid
can no longer flow through this port and a
check is given to the movement of the door.
This cut-off operates so quickly that a great
shock would be imparted to the device were
it not for the special form which is given to
the port 28. Referring to Fig. 2 it will be
seen that this port is tapered down to the
point of cut-off 28" so that the cross-sec-
tional area of the port 28 is constantly re-
duced up to the point of complete cut-off
shown in Fig. 5. The door is thereby given
a soft, easy cushioning check and the mech-
anism is not subjected to any great and
sudden strain. :

The piston 13 has a still further movement
before the door is wholly closed and as at
this poing the port 28 is wholly closed, other
means are provided to permit the flow of the
liquid. This means includes a by-pass 17, 18
communicating with a channel 19 controtled
by an adjustable valve stem 20 having a
stufling box and gland 21 and packing 22,
this by-pass being located in the abutment
16. It will be noticed that this arrange-
ment permits a further movement of the
door, but a very slow one, the retardation at

this point being to prevent the slamming of.

the door. By this time also the doorspring
8 has lost much of its power, and the door
having little or no momentum, it is neces-
sary to provide means to withdraw the re-

sistance: still offered by the check in order-

that there may be sufficient power available
to close the door fully against the pressure
of its latch. This means is best shown in
Fig. 8 and comprises one or more passages
23, 24 located in the abutment 16 which are
controlled by ball check valves 26, 27 placed
on the-space b side of the abutment and re-
tained by a clip 25 in the enlarged ends of
passages 23, 24. In the first part of the
movement of piston 13 the pressure and
velocity of the liquid in space b holds the

~ balls 26, 27 against their conical seats and
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closes passages 23, 24. When the door is
almost wholly checked however, the differ-
ence of pressures in spaces ¢ and b is not
sufficient to hold the balls to their seats and
they drop downward of their own weight

.and open up the additional passages 28,24 so

55

60

65

that additional power of the spring 8 may be
applied to latch the door. When the door is
opened, a movement reverse of  that de-
scribed takes place, and in this case, the

lignid, flowing from « to & opens the check -

valves 26, 27 as soon as the door begins the
operiing movement.

One of .the most serious objections to
mechanisms of this general character in
which a liquid is employed as a governing
medium is the liability to leakage owing to
pressure generated during the checking
movement and for other reasons. This de-
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fect has been remedied by the present in-
vention, as shown in Fig. 2. The main cas-
ing 1 is formed into a cup-like vessel which

-has no joints below the level of the liquid,

and the valve member 11 is provided with
the collar 12 which fits. closely to a bearing
in the partition 14.  Because of this con-

70

‘struction a greater area of the moving mem- -

ber is exposed to the upward pressure of the
liquid than to the downward pressure, so
that the one joint liable to leakage is auto-
matically packed as the greater the pressure
of the liquid, the tighter the collar 12 is
held to its seat. It will be noticed that this
method of packing by means of the unbal-
anced valve member 11 is correlated with
the means already destribed for securing a
gradual cut-off action by the form of port = -
28. The checking mechanism as described
operates without the creation of any sudden
or extreme'y high pressures of the liquid, so
that in this mechanism there is no sudden
or violent upward thrust of collar 12 against
its bearings. ' ‘
- In Figs. 6 and 7 a modified form of the
main valve is shown. The valve instead of
being provided with a tapered port is
flattened as at 29, and the gradual reduction
of the passage between spaces o and & is -
effected by the beveled face 30 on the abut- 95
ment 16. |

In both preferred and modified forms, the
port 28 is located on the periphery of the
valve member 11, and the contact with the
abutment 16 is peripheral only. This per-
mits the longitudinal movement of the valve
due to its unbalanced condition, and such
movement will not interfere in any way with
the seal or port between the valve and the
abutment. : .

The abutment, as shown in Figs. 3 to 5,
is formed with a concave face which has a
bearing contact- with the periphery of the
oscillating member 11 which being ported,
as before described, operates as a valve to
open and close communication between the
fluid chambers on opposite sides of the abut-
ment. It will be observed that the widest or
largest part of the port 28 is nearest the pis-
ton and the port gradually decreases in area -115
from this point so that as the door closes the
flow of liquid from one side of the abutment
to the other is gradually reduced and after
that the ported portion of “the oscillating
member separates from the abutment and 120
communication is established: through the
passage in the body of the abutment. -

What is claimed: o

1. In a liquid door check, a cylindrical
casing, an abutment having -a concave face 125
located - within and attached to the casing,
an oscillating member mounted within the
casing with its periphery in sealing and
bearing contact with the abutment, a radial
piston carried by the said member, and a 130
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port located between the abutment and said
‘member, the cross-sectional area of the port

varying in accordance with the angular po-
sition of the oscillating member. -

2. In a liguid 'door check, a cylindrical
casing, an abutment having a concave face
located within and attached to the casing,
an oscillating valve member mounted within

the casing with its periphery in sealing and .

bearing contact with the abutment, a radial
piston carried by the said member, and a
port located between the said member and
abutment, the said port having as-its walls
the inner end of the abutment and a periph-
eral channel in -the oscillating - member,
and the cross-sectional area of the port vary-
ing with 'the angular position of the sald
member. . - : .

3. A door check and closer, comprising
a cylindrical casing inclosing a liquid-con-
taining - chamber, a fixed abutment within

the chamber having & fluid passage through -

it, an oscillating piston-carrying member
within the fluid chamber which with the
abutment divides the chambeér into two parts
and which is provided with a tapered port
widest near the piston and narrowest at the
point of cut-off for the flow of liquid past
the abutment during a portion of the time
when the door is closing and for the gradual
reduction of said flow as the closing of the

-door ‘continues, and an automatic valve in

the fluid passage of the abutment which
opens when the flow through the said ta-
pered port is stopped to facilitate in the
latching of the door. ‘ :

4. In a liquid door check, a cylindrical
casing, an abutment having a concave face
located within and attached to the casing,
an oscillating member mounted within the
casing with its periphery in sealing and
bearing contact with the abutment, a radial
piston carried by the said member, a port
of variable cross-sectional area,located be-
tween the abutment and the periphery of
said member, and a port and valve located in

2

the abutment and ‘controlled by:the pressure

of the liquid. -

5.In a liquid"‘d‘oor. ‘c.he",ck,‘,fz‘i‘t:ylindrical i

" casing, an abutment having a’concave face

located within and attached to the casing,
an oscillating member mounted within the
casing’ with its periphery in sealing and
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bearing contact with the’ abutment, a radial

piston carried by the said member, a port.
of variable cross-sectional area located be-:

55

tween the abutment and the periphery of -

said member, and an adjustable’ valve lo-
cated in the abutment.

6. In a liquid door check, a cylindrical
casing, an abutment having a concave face

located within and attached to the casing,

an oscillating member mounted within the
casing with its periphery in sealing and
bearing contact with the abutment, a radial
piston carried by the said member, a port of
variable cross-sectional area located between
the abutment and the periphery of said
member, and a. plurality of by-passes
through the said abutment, one of which is
controlled by the pressure of the liquid, and
one by an adjustable valve.

7. In a liquid door check, a casing-having
an aperture, an abutment having a concave
face located with and attached to the cas-
ing, an oscillating member mounted within

- the casing and having a sealing and bearing
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contact with the abutment, a radial piston

carried by the said member, a port located
beween the abutment and the said member
and having a varying cross-sectional area,
the rotary member forming a sealing joint
with ‘the aperture wall and adapted to be
thrown out of balance by the pressure of the
liquid whereby the pressure of the sealing
joint will be increased. :

In testimony wherecof, I have hereunto
subscribed my name.

Witnesses::
S. A, Story,
M. L. Sirrrm.
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