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10 Claims.

1

This invention reletes partmulerly to door
a,ctua,tmg means.

More specifically it pertems to a novel applica~
tion to a fire door, pane] or the like for use with

a boiler or fumece provided with 2 secondary air
draft door.

In connection with the use of the latter open-
ings for boilers, it has long been a problem o
obtain sufficient secondary air ares through the
conventional slctted slide damper operated fire
doors, making it necessary frequently to develop
an entirely new and enlarged fire door arrange-
ment in order to provide ample seeen’dery air
area.

In the past, it has been accomplished by de-
signing a fire door or other suitable panel mem-
ber with g butterfly type of secondary draft door,
the general construction of which is similar to

the U. S. Patent #2,342,619, granted February 22,

1944  of which one of these apphcants 15 9, CO-
inventor.

As a novel point of distinction, hewever, from
the construction disclosed in the aforesaid patent, -
an unusual means of actuation has been accom-

plished in the current construction in which a
contact member or slider block operating in col-

laboration with an inelined-_pl‘ene or warped sur--
face, as it is sometimes termed, is used to actuate

the butterfly type of secondary door in the clesed
or opening directions.
Another important object of thls censtructmn

is to vrovide a door actuating arrangement

whereby size for size a greater volume of sec-
ondary air can be admitted than through the
conventional sl-etted
used.

A further ebJect is to p-rov:tde a construction of

the secondary door hereinafter described in which
more accurate and reletwely ﬁne adjustment can
be obtained.

Another object is to promde means for effecting

substantial areas through the door opening, the
latter opening being divided by a portion of the

means employed to accomplish a,etua,umn of the
door.

A stil]l further object is to provide a structure'_

in which the door is of substantially streamline

form and is free of objectionable projectiens-

which might otherwise be easily broken.
Another object is to provide in this type of

.shde damper heretofore |

(CL 110—175)

2

1s rele,tively simpie_ and economical to manufee-_
ture, avoiding the necessity of employing special
machining or dry sand cores and in which the

- doors and the dampers may be easily molded en-
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construction an air inlet door or the like in which

it functions also as a means for relieving sudden
expansion due to pufi-backs or to explosions -

within g fire chember or similar enclosure.

tirely from green sand.

Other objects and advantages resulting from
the construction will become apparent upon pro-
ceeding with the description and disclosure in
light of the accompanying drawings and the fol-
lowing specification, the invention being shown in

a preferred form in the drawings and as herein-

' efter more fully described.

In the drawings: |

g, 1 is a perspective view of the frent portion
of a door or the like to which this invention is
applied. |
- Fig. 2 is a fragmentary perspective view of the
door described in connection with Fig. 1 and with
the auxiliary door removed.

Hig. 3 is a rear perspective view of the euxula,ry
door embodying this invention. |

Hig. 4 is a fragmentary sectional ’VlE”W taken on
the line 4—14 of Fig. 5. |

Pig. 5 1s a rear elevatlonal view of the door em~-"
bodying the invention.

Fig, 6 is a vertical sectmna,l view taken on ithe
Iine 6—5 of Fig. 5.

Pig. 7 is a view 31m11a.r to Fig. 6, ’but with the
aumhary door shown in the open position. |

Fig. 8 is a fragmentary. sectmnel view taken on
the line 8—8 of Fig. 1.

Fig, 9 is a horizontal sectlenal view ta,ken on
the line 9—9 of Fig. 10 of a modified form of the
invention. L |

Fig. 10 is a rear fragmentary elevational view
of the modified door construction.

Fig. 11 is a vertical sectional view ta,ken 011 the
line I {—11 of Fig. 10.

Fig. 12 is similar to Fig. 11 except that the

modified door construction is shown in the open
position.,

Fig. 13 is 4 fragmentary sectmna,l view taken
on the line 13—13 of Plig. 12.

Similar reference cheracters refer to sumle,r-
parts in the several views.

As more clearly shown in F1g 1, the reference
numeral | indicates generally the fire door or the

like onto which the auxiliary door 2 of our inven-

tion is mounted vertically as indicated at 3 for:
pivotal movement supported by the lug I8 pref-

~erably integral therewith. Of course the aux-

iliary door 2 may be mounted in s manner other
than upon a door or panel without detractmg -_
from its merit. The door | is provided with lower

A further obJect 1s to promde 2 structure which 65 anhd upper air opemngs or epertures 4 and 9, Te~




3
spectively, over which is mounted the auxiliary
door 2 for control of the secondary air admission
therepast. As indicated in Fig. 6 at & and 1, re-
spectively, the auxiliary door 2 is preferably made
with an offset or stepped portion having the ends
8 with the corners rounded as at ¢ for journaling
engagement with the sockets 10 to thereby
hingedly support the secondary door 2 securely
upon the panel of the door . By reason of the
latter mounting, it will be apparent that the up-
per portion of the door 2 in its closed position
will normally contact at 12 with the interior sur-
face |3 of the main door 2 while the surface 4
will similarly make contact with -the outer sur-
face {5 of the main door 2.
thus provided in a simple manner to allow for
free pivotal movement of the door 2 responsive

The mounting is -
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t0 pressure or positive actuation, and also allows

for its easy removal by simply swinging and tilt-
ing the lower portion thereof upwardly and clear-
ing the upper limits of the lugs 0. Therefore,

in addition, the current contribution provides for

a novel arrangement of actuating means which
is useful in the event that it is found necessary
to positively actuate the secondary air door 2.
More specifically, as shown in Figs. 4 and 5,
the rear or inner surface of the door 1| is pref-
erably provided with the bridge memper or ex-
tension 16 which spans the width of the com-

bined apertures 4 and 5. Thus it serves gs a -

division therebetween and also functions as &
means for tyving in and reinforcing the secondary
door aperture. It will also be apparent that the
member 18 serves as a foundation for the actu-
ating means.as hereinafter described.

Preferably the bridge member {6 is located ad-

jacent to and functions as the supporting means
for the lugs 10 within which the secondary door
2 is supported and hingedly mounted. As indi-
cated more clearly in PFigs. 2 and 4, the bridge

member I8 is provided with an outwardly in-

clined vertical surface T adjacent the otuter
limits of the door i, which surface at one end
portion slopes outwardly to meet or merge with
the vertical surface 18 while at the opposite end
thereof a filleted or curved surface (9 is provided.
The handle 21 with its means 22 for attachment
to.the slider block member 23 is slidably movable
within the slot 24, the slider block 28 being aper-
tured to permit fixed attachment to the handle
21 by means of the threaded shank and the lock
nut 25. The end prcjeetion 26 of the threaded
shank of the handle 2{, as shown more clearly
in Fig. 4, makes slidable cam-like contact with
the respective surfaces {7, {8 and {8 encoun-

tered as the handle 21 is moved transversely:
across the door within the limits defined by the

slot 24. Thus when the secondary door 2 is in
its closed postion (see Fig. 6), the end portion
26 of the threaded shank of the handie 2i con-
tacts the rounded or filleted surface 9. As
viewed in Fig. 4, it will now be apparent that as
the handle 21 is moved to the right transversely
across the deor 2 and guided within the slot 24,
the end portion 26 of the handle 21 wil] contact
and travel upward upon the inclined surface §1.
The slider block 23 is further guided in its trans-
verse movement and held against rotational or
tilting movement by means of the supporting rib

20 preferably integral with the rear portion of

the door 2. Thus, by reasocn of the cam motion
~ accordingly efiected, the door 2 will be gradually
opened, pivoting at the rounded bearing 8§ with-
in the lug support 10. Preferably, it will be sat-
isfactory to provide the cam surface {7 relatively
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4 |
smooth, but if desired, it may be roughened
slightly or notched in order to frictionally main-
tain the handle 21 in desired positions or incre-
ments and to prevent it from moving freely
down the surface incline {1. Ordinarily, it has
been found that the friction alonhe between the
bridge surfaces respectively designated 17, 18 and
{3 and the end 26 of the handle 21 will be suf-
ficient to prevent the occurrence of such invol-
untary closing. It will thus be apparent that
the inclined vertical surface 1T allows for simple,
quick and accurate adjustment of the opening po-
sition of the door 2 and also its rapid and posi-
tive closing., In addition, it is evident that the
novel manner of actuating the door hereinabove
disclosed permits the latter member to be freely
pivotable at all times in response to such internal
pressures encountered during the course of
service.

Referrmg now to the modified construction
shown in Figs. 9 to 13 inclusive, it will hereinafter

become apparent that the important difference

from the previous construction described lies in
the provision for the bridge member 16 having
what is termed a warped surface or one having
a plurality of inclined planes on a side wall and
with which the modified handle 27T is made sepa-
rate and distinet from the threaded shank por-
tion 26 above described by employing a lug 28
preferably made integral with the slider block 23.
The handle 2T may be threadedly or otherwise at-
tached directly to the slider block 23, being mov-
able therewith in the slot 24, the slider block be-
ing guided by the rib 20. It has been found that
in some instances in accelerating the pivotal open-
Ing movement of the auxiliary door 2 it may be
desirable t0 replace the rounded or filleted sur-
face 18 earlier referred to with a surface 29 sub--
stantially vertically extending which changes its
angle of inclination to merge with a surface 31
further inclining inwardly from the vertical plane
and continuing longitudinally across the bridge
member 30 forming the tapered surface 32 to ul-
timately meet with the vertical surface 33. As
indicated in Fig. 12, the action in opening the
door may be shghtly accelerated by contact of
the lug 28 with the combined variable tapered
surfaces 31 and 32. Depending upon the angle
of inclination employed, the integral lug 28 will
normally tend to remain in the intermediate po-
sitions between opening and closing with de-
creased tendency to slide and close due to the
weight of the door. In other respects the action
of the door opening and closing movement is the
same- as that described in connection with the
construction illustrated in Figs. 1 to 8 inclusive.
For example, when viewed as in Fig. 9, upon
moving the handle 21 together with the slider
block 23 and its integral lug 28 slidably across
the surfaces respectively designated 29, 31, 32
and 33, the secondary door 2 will be opened as
desired and as shown in Fig. 12. It will of course
be apparent that by reversing the direction of
the handle movement transversely across the
door 2 the closing of the secondary door is -ac-
complished in the same manner as previously de-
scribed with the other form of the device.

It will of course be also apparent that the nu-
merous details of construction may be varied
throughout a wide range without departing from
the principles disclosed herein.

Weclaim:

1. Door actuating means, the combination com-
prising a substantially vertical wall member hav-
ing an aperture therein, a substantially vertically

75 suspended door having an inwardly projecting
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movable portion within the aperture of the said
wall member, supporting means on the wall mem-
ber for the said door, said supporting means hav-
ing shoulders for engaging the said vertically sus-
pended door whereby the latter member is piv-
otally mounted upon said wall member on g hori-
zontal axis above the center of gravity of the
door, bridge means spanning the apertured por-
tion of the said wall member, the said bridge
means having an inclined surface directed to-
ward the door inclined in a longitudinal direc-
tion thereof from g point spaced rearwardly away
from the door forwardly to a point more nearly
adjacent the door for sliding engagement by the
said inwardly projecting portion on the said doot,
means transversely movable relative to the: said
door for actuation of said inwardly projecting
movable portion relative to the inclined surface
of the said bridge means, whereby upon trans-
verse movement of the said door actuating means
the said door is swingable about said pivot axis
away from the vertical plane to uncover the wall
member aperture.

2. Door actuating means of the character de-
scribed, the combination comprising a substan-
tially vertically suspended pivotally mounted
door with an inwardly projecting movable por-
tion, an apertured supporting panel therefor
having means for journally engaging end por-
tions of the said vertically suspended door and
for receiving the inwardly projecting portion of
the door, bridge means spanning the apertured
portion of the said panel, the said bridge means
having a side inclined surface directed toward
the door for engagement by the inwardly pro-
jecting movable portion of the said door, means
on the door providing for actuation of said in-
wardly projecting movable portion, the latter
means being transversely movable relative to the
door and longitudinally to the inclined surface of
the said bridge means, whereby upon predeter-
mined movement of the said door actuating
means relative to the said door and to the said
bridge means the said door is movable about said
pivot axis away from the vertical plane position
to uncover the aperture of the said supporting
panel, the side inclined surface of the said bridge
means extending in 3 longltudlnal direction from
g point spaced rearwardly away from the door
to a point more nearly adjacent the door, the said
movable projecting portion being of a length to
engage the inclined surface when moved toward
the end of such surface which is nearest the
door. o
- 3. Door actuating means, the combination
comprising a substantially vertical wall member
having an aperture therein, a substantially
vertically suspended slotted door having an in-
wardly projecting movable portion within the
aperture of the said wall member, supporting
means on the wall member for the said door, said
supporting means having means for engaging the
said vertically suspended door whereby the latter
member. is pivotally mounted upon said wall
member on a horizontal axis above the center of

gravity of the door, the said door being disposed

to close the aperture when it lies in a substan-
tially vertical plane, bridge means spanhing the

apertured portion of the said wall member, the

said bridge means having an inclined surface di-
rected toward the door inclined in a longitudinal
direction thereof from a point spaced rearwardly
away from the door forwardly to a point more
nearly adijacent the door for sliding engagement
by the said inwardly projecting portion on the

10
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said door, the said door having means exteriorly

accessible and transversely movable relative to
the said door in the slotted portion thereoi for

“actuation of said inwardly projecting movable

portion relative to the inclined surface of the said
bridge means, whereby upon transverse move-
ment of the said door actuating means within the
slotted portion the said door is swingable about
said pivot axis away from the vertical plane to
uncover the wall member aperture.

4. Actuating means for a pivotally mounted
door, the combination comprising a substantially
vertically suspended pivotally mounted door hav-
ing on its inner side an inwardly projecting slider
block, guide means for the said block, an aper-
tured supporting panel therefor having means
for journally engaging the said vertically sus-
pended door and for receiving the inwardly pro-
jecting portfion of the door, bridge means span-
ning the apertured portion of the said panel, the

- said bridge means having a longitudinally ex-
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tending side inclined surface directed toward the
door for engagement by the inwardly projecting
slider block, actuating means on the door provid-
ing for movement of said inwardly projecting
slider block, the latter means being movable
across at least a portion of the door along the
longitudinal axis of the inclined surface of the
said bridge means, whereby upon predetermined
movement of the said actuating means relative to
the said door and to the saild bridge means the
said door is movable ghout said pivot axis gway
from the vertical plane position to uncover the
aperture of the said supporting panel.

- 5. Door actuating means of the character de-
scribed, the combination comprising g substan-
tially vertically suspended pivotally mounted
door with an inwardly projecting movable por-
tion, an apertured supporting panel therefor hav-

‘ing means for journally engaging the said verti-

cally suspended door and for receiving the in-
wardly projecting portion of the door, bridge
means spanning the apertured portion of the
said panel, the said bridge means having a
vertically relieved portion forming an inclined
surface opposite the inner surface of the door for
engagement by the inwardly projecting movable
portion of the said door, a slidable handle on the
door movable with and providing for actuation of
said inwardly projecting movable portion, the
sald slidable handle being movable transversely
relative to the door but substantially immovable
axially relative thereto, whereby upon transverse

‘movement of the said handle across a portion

of the said door the said door is displaced arcu-
ately around saild pivot axis away from the
normal vertical plane position, one portion of
the door relative fo the pivot axis moving in-
wardly of the vertical plane and the other portion
of the door relative to the pivot axis moving out-
wardly to uncover respective portions of the
aperture of the supporting panel.

6. Door actuating means, the combination
comprising a substantially vertical wall member
having an aperture therein, a substantially
vertically suspended door having an inwardly
projecting movable portion within the aperture
of the said wall member, supporting means on
the wall member for the said door, said support-
ing means including shoulder portions for en-
gaging the said vertically suspended door where-
by the latter member is pivotally mounted upon
said wall member on g horizontal axis above the:
center of gravity of the door, means spanning
the apertured portion of the said wall member,
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the said spanning meéans having an inclined sur-
face directed toward the door inclined from both

horizontal and vertical axes from a point. spaced

rearwardly away from the door forwardly to: g

point more nearly adjacent the door for engage-

ment by the said inwardly projecting portion on
the said door, means ftransversely movable in

suided relation to the said door for actuation: of

sald inwardly projecting movable portion rela-
tive to the inclined surface of the said spanning
means, whereby upon transverse movement of
the said door actuating means the said door is
arcuately movable in opposite directions relative
to the pivot axis substantially defined by the
center of gravity of the door,

7. Door actuating means of the character de-
scribed, the combination comprising a substan-
tially vertically suspended pivotally mounted door

with an inwardly projecting movable portion,

an apertured supporting panel therefor having
means for journally engaging end portions of the
said vertically suspended door and for receiving
the inwardly projecting portion of the door,
bridge means spanning the apertured portion of

the said panel to divide the aperture into upper ©

and lower sections, the sald bridge means having
a side inclined surface directed toward the door
for engagement by the inwardly projecting mov-

able portion of the said door, means transversely

movable relative to the door and simultaneously
with the inwardly movable projecting portion,
whereby upon movement of the said door actuat-
ing means relative to the said door and to the said
bridge means the said door is movable about said
pivot axis away from the vertical plane position
to uncover simultaneously both sections of the
aperture of the said supporting panel, the side
inclined surface of the said bridge means ex-

tending in a longitudinal direction from a point

spaced rearwardly away from the door to a point
more nearly adjacent the door, at least a portion

of the door being movable pivotally cutwardly as
an expansion door in response to sudden in-

creases in internal pressure on an inner side of
the supporting panel.

8. Door actuating means, the combination

comprising a substantially vertical wall member
having an aperture therein, a substantially ver-
tically suspended door having shouldered por-

tions and an inwardly projecting movable portion
within the aperture of the said wall member,
supporting means on the wall member for the
said door, end projecting means on said supbort-
ing means for engaging said shouldered porfions
of the said vertically suspended door whereby the
latter member is pivotally mounted upon said
wall member on a horizontal axis above the center
of gravity of the door, means spanning the aper-
tured portion of the said wall member, the said
- spanning means having an inclined surface di-
rected toward the door inclined in a longitudinal
direction thereof from a point spaced rearwardly
away from the door forwardly to a point more
nearly adjacent the door for sliding engagement

by the said inwardly projecting portion on the

said door, means transversely movable relative to

the said door for actuation of said inwardly pro-.

ijecting movable portion relative to the inclined

surface of the said spanning means, whereby

upon transverse movement of the said door actu-
ating means the said door is pivotable about an
aXxis located approximately in the plane of the
upper surface of the spanmng means, -
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9. Door actuating means of the character de-
scribed, the combination comprising a substan-
tially vertically suspended pivotally mounted door
having rounded portions and with an inwardly
projecting movable portion, an apertured sup-
porting panel therefor having end recesses for
Journally engaging the rounded portions of the
said vertically suspended door and for receiving
the inwardly projecting portion of the door,
bridge means spanning the apertured portion of
the said panel, the said bridge means having a,
central relieved portion and s side inclined sur-
face directed toward the door in oppositely dis-
posed directions to converge at said central re-
lieved portion of the said bridge means for en-
gagement by the inwardly projecting movable
portion of the said door, means on the door pro-
viding for actuation of said inwardly projecting
movable portion, the latter means being trans~
versely movable relative to the door and longi-
tudinally to the inclined surface of the said bridge
means, whereby upon predetermined substan-
tially transverse movement of the said door actu-
ating means in either direction relative to the said
door the said door is movable about said pivot
axis away from the vertical plane position to
uncover the aperture of the said supporting panel.
the side inclined surface of the said bridge means
extending in a longitudinal direction from a point
spaced rearwardly away from the door to a point
more nearly adjacent the door. |

10. In a door actuating means, a substantially
vertical wall- member having an aperture therein,

a substantially vertically suspended door having
an inwardly projecting movable portion within
the aperture of the said wall member, supporting
means on the wall member for the said door com-
prising interlocking lug members on the wall and
door members whereby the latter member is
pivotally mounted upon said wall member on a
horizontal axis above the center of gravity of the
door, bridge means spanning the gpertured por-

- tion of the said wall member to divide the aper-
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tured portion into a pair of apertures of unequal
size, the said bridge means having an inclined
surface directed toward the door inclined in g
longitudinal direction thereof from a point spaced
rearwardly away from the door forwardly to a
point more nearly adjacent the door for sliding
engagement by the said inwardly projecting por-
tion on the said door, exterior means slidably
movable relative to the said door for actuation
of said inwardly projecting movable portion rela-
tive to the inclined surface of the said bridge

“means; whereby upon transverse movement of the

said door actuating means the said door is arcu-
ately movable about said pivot axis away from the
vertical plane to uncover simultaneously both
the large and small wall apertures. -
| JOHN KACENA.
EFDWARD E. KELLY.
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