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19 Claims.

My present 1nvention relates to a damper struc-
ture designed for volume control on zoned air
conditioning systems and the like.

One object of the invention is to provide a
damper structure having simple and inexpensive
adjusting means for the open and closed posi-
tions of the damper blades, and for pintles of
the damper blades, so that the blades can be
properly positioned in their frame and relative
to each other.

Another object is to provide adjustmg means
for the open and closed positions of the damper
blades, which means is conveniently accessible
from the front of the damper structure when
the damper blades are open.

Still another object is to provide clamping ele-
ments for the pintles of the damper blades, which
permit a considerable range of adjustment of
the blades relative to each other and relative to
their supporting frame, so as to insure proper
closing.of all dampers and proper clearance rela-
tive to the frame to prevent any dragging action
during operation which would be detrimental to
the functioning of the dampers.

Another object is to provide adjustable clamp-
ing elements for the pintles relative to the damper
blades and to provide damper operating arms
carried directly by the clamping elements.

With these and other objects in view, my inven-
tion consists in the construction, arrangement
and combination of the various parts of my

damper - structure whereby the objects contem-.

plated are attained, as hereinafter more fully set
forth, pointed out in my claims, and illustrated
in the accompanying drawing, wherein -~

Figure 1 is a sectional view through the damper
structure embodying my invention, and showing
a pneumatic motor connected therewith for oper-
ating the same,

PFigure 2 is a sectional view on the line 2—2°

of Figure 1 showing the damper frame in rear
elevation, this figure being on a reduced scale
relative to Figure 1.
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-reference character F to indicate in genera.l -3

rectangular frame. The frame F has a top ele-
ment 10, a bottom element 12, end elements 13
and & cross bar (4. The frame may be formed
of flat bar or sheet metal stock, the bar 14 being
formed of the same material and welded, or
otherwise suitably secured at its ends between
the top and bottom of the frame F,

The frame P is adapted to be mounted in a
duét D with packing material 1§ surrounding it
to seal the space between the inner surface of
the duct and the outer surface of the frame.

Upper and lower damper blades 18 and 20
are mounted in the frame F, two of the blades
{8 on opposite sides of the cross bar 14 and two
of the blades 26 also on opposite sides of the cross

_bar. The blades 18 and 20 are hinged by means
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- Pigure 3 is a sectional view on the une -3 .

of Pigure 1 showing & rock shaft hou.slng and
associated parts.

Pigure 4 is s sectional view on the nne —4
of Figure 3, showing a stop cam and screw ar-
rangement -within the rock shaft housing.

Pigure 5 is an enlarged view of the lower
1eft corner of Figure 2, and;

Figure 6 is a perspective view of the clamp
element used in connectlon with my damper
structure.
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of pintles 22 and are substantially flat plates
provided with terminal flanges 24 lying closely

‘adjacent to each other in the closed positions of

the dampers as shown in Figure 1. Adjacent the
rear edges of the damper plates, flanges 28 are
provided to overlap the rear edges of the {rame

P, the direction of air flow being as indicated ’
25 )

by the arrow A in Figure 1.

The pintles 22 are rotatable in perforations
28 formed in the end members 13 of the frame
and in the cross bar 18 (see Plgures 2 and 5). Two
of the pintles extend through the cross bar and
four through the frame ends as llustrated in Fig-
ure 2, where the damper is formed in two sections.
Obviously, one section only need be Drovided for a
relatively short frame, whereas a longer frame can
have three or more sections 1f desired.

The pinties 22 are adjustably clamped {o the
damper blades |8 and 20 by clamp plates $0. The’
clamp plates 38 are each provided with a sup-
porting flange 32 and & half-cylindrical portion
34, the flanges 32 contacting the damper blades,
and the portions 34 contacting the pintles as
shown in Figure 1. Clamp bolts 3§ are utilized
for effecting the clamping action and extend
through slotted openinss 38 of the clamp Dlates
(see Figure 5). .

Two of the clamping plates as shown at the left
of Figure 2 are provided with upper and lower
damper actuating arms 48 and 42 respectively, or
rather these arms are connected to the damper
blades by the same clamp screws 38 thereby elim-
inating the necessity of separate attaching means

‘for the arms relative to the blades. The arms

have foot portions 44 through which the clamp
bolts extend. . The clamp plates 30 are also pro-
vided with spacer lugs 48 for a purpose which

On the accompanying drawing I have used the 55 will hereinafter appear.
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The frame F has secured thereto, an extension
48 for supporting a motor M, such as one of the
kind shown in my copending application, Serial
No. 419,917, filed November 21, 1941, now Patent

No. 2,372,273. The motor M may consist, for in-

stance, of s housing 58 and g flexible bellows 52

which may have compressed air introduced be- -

tween them to react on the housing and the bel-
lows, and thereby result in collapse of the bellows
for moving the damper blades from the normally

[
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nex; one. One set may be closed as in Figure 1,
while the clamp screws are still loose, and then
the next set closed. The clamp screws of both
sets may then be tightened. When they are
tightened, then subsequent closing movement will
result in equal closure of all damper sections.
The clamp screws 36 also provide for a slight final

. adjustment after installation if found necessary
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closed position of Figure 1 to an open position or |

to intermediate positions if Intermediate values
of pressure are applied to the motor, Thsg oper-
ative connections between the motor M and the
damper blades consist of the following:

A bellows rod 54 extends slidably through a
guide 56 of the housing 50, having a head 58 on
its inner end to be acted upon by the bellows, and
8 plvol 60 at its outer end. A link 62 extends
irom the pivot 80 to another pivot 86. The pivot
§4 is carrled by a damper actuating element 6€
in the form of & plate secured to a rock shaft 83
by o screw 10. The rock shaft 68 is preferably
provided with an other-than-round shouldered
portion 72 to insure sgainst relative movement
between the rock shaft and the plate 86.

‘The plate 86 is operatively connected by links
74 and 78 to the damper actuating arms 40 and
-42. For return of the dampers from open to
closed positions when the air is exhsusted from
the housing 58, the motor M has g return spring
'78 mounted thereln,

The rock shaft €8 is journaled in s rock shaft
housing £8 secured as by three lugs 82 end serews
84 to the frame extension 48. The frame ex-
tension hes 2 perforation 88 and the housing 82
has a perforation 88 for journsling the rock shaft,
Within the housing, & stop element or cam 9@ is
brovided on the rock shaft and has s clozeq post-
tion stop shoulder 8%, and an open position stop
shoulder 84. Threaded in the housing 8¢ for the
respeciive stop shoulders 82 and 94 are stop
serews 86 and 98. A friction wire 108, initislly
straight, is bens to the position shown in Figure 8
by mesns of & mounting serew {82 to provide
Iriction against the screws $8 and 98 and there-
by retain them in eny position to which they are
adjusted, thug preventing them from becoming
locsened under vibragion.

My damper structurs hes g nuraber of advan~
tages, particularly from an Installation and ad-

justing stendpoint. The freme ¥ is usually

mounted in a duct D adjacent its discharge end
Into a room or the like back of an - ornamental
grille, the position of the frame being such with
respeet to the grille as to just permit clearance
of the front edges 2§ of the damper blades when
the dempers are open. 1In the initiel installation
of the damper blades, it is quite important to se-
cure the proper clearance between the side edges
of the blades, and the frame elements i3, as well
as the cross bar {4. This is accomplished by
shifting the
damper blades so that the clamp plates just con-
tact at their spacer lugs 46 with the members {3

clamp plates 30 relative to the -

as when the frame is installed in s slight twist
and the dampers are consequently thrown out of
alignment, :

The stop screws 88 and 98.are so located with
respect to the frame and the dampers that they
are readily accessible through the frame between
the dampers when the dampers are open. If a
grille is mounted in front of the dampers, g long
shank screw driver can be inserted through it for
this purpose without removing the grille. This

- facilitates adjusting the damper blades for maxi-
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mum opening and for either a minimum position
or full closed position as desired at the other
limit of motion. The blades can be opened and
the stop screw 98 adjusted until the positions of
the dampers are at the required spacing between -
the flanges 24, The screw 86 may then be ad- *
Justed, while the motor is exhausted, thus mov-

-Ing the blades away from closed position to the

desired minimum closed position. * . .
The adjustment features of my damper struc-
ture are particulerly adaptable to dampers of the
type illusirated which afford streamline flow as
distinguished from fiow in which turbulence is
caused by butterfiy types of dampers. The résult-
ing structure is reletively noiseless, and the de-
sired volume of delivery iz secured by proper ad-
justment of the damper blades during instslla-
tion. By means of the features disclosed in my

" specification, such adjustments are readily made
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" and {4 while both side edges of the damper blades -

have equal clearance with respect to the members
§8 and {4. The blades of course are properly cut
to be slightly less than the distance between the
frame elements 18 and 14 with allowance made
for any slight twisting of the frame when in-
stalled in the duct. .

Another sdjustment accomplished at the fac-
tory by the clamp plates 30 Is that of matching
the closed position of one set of dampers with the
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In & minlmum of time, and with & minimum’ of
inconvenience, the stop screws 95 and 98 being
conveniently accessible without the necessity of
removing a grille. The clamp screws constitute
& conveniens factory adjustment prior to delivery . -
of the damper to the joh. i

Some changes may be made in the construction
end arrangement of the parts of my device with-

out departing from the rea] spirit and purpose of

my invention, and it is my intention to cover by
my claims any modified forms of structure or use
of mechenical equivalents which may ke reason-
ably included within their scope without sacri-
ficing any of the advantages thereo?.

" Iclalm as my invention:

1. In 2 damper structure, the combination of
a frame, damper blades hinged therein adjacent
Opposite sides of the frame, o rock sheft jour-
naled on said frame intermediste the hinge con-
nections, & damper control element mounted on
sald rock shaft, links operatively connecting said

' damper control element to said damper blades, a

motor connected with said demper control ele-
ment to rock sald rock shaft, a stop cam on sald
rock shaft, and a peir of stop screws coacting
therewith and mounted on said frame for gccess
through the frame and seid damper blades when
the damper blades are open, one of said stop
screws engaging sald cam in the open positions of
the damper blades and the other stop screw en-
geging sald cam in the closed positions thereof.

2. In a damper structure, the combination of
& substantielly rectangular damper frame, &
damper blade hinged therein, s rock shaft Jour-
naled on said frame, a damper control element .
mounted on said rock shaft, means operatively
connecting said damper control element to said




"damper blade, a motor for rocking sald

40008 =8

rock
shaft, a stop element on sald rock shaft and a
palr of stop screws coacting therewith and

mounted for access through sald frame and said
damper when open, one of said stop screws en--

gaging said stop element in the open position of
‘the damper and the other stop screw engaging
said stop element in the closed position of the
damper. . ) - o .

3. A damper structure comprising the combi-
nation of & frame, a damper blade hinged therein,
& rock shaft journaled on said frame, g damper
control element mounted on said rock shaft, a

" motor mounted on said frame, links operatively

connecting sald damper control element to said
motor and to said damper blade, a stop cam on

sald rock shaft, and a pair of stop screws coact-
- Ing therewith for engaging said cam in the open

and closed positions respectively of said damper
structure. : o
4. A damper structure comprising the combi-
nation of a substantially rectangular frame, sub-
stantially "rectangular damper blades hinged
therein adjacent opposite sides of said frame, said

damper blades in their closed positions inclining o

away from the air stream and toward each other

- and having lips at their outer extremities sub-

stantially in contact with each other in the closed
positions of the blades, a housing mounted on sald
frame, a rock shaft journaled in said housing, a

- damper conirol element on sald rock shaft, link .

connections betweén said element and said
damper blades, a stop cam on sald rock shaft

thereto in positions effecting alignment of the
blades on opposite sides of said cross bar with
each other, damper operating arms carried by
sald clamp plates, a rock shaft journaled on said -
frame, link connections between said rock shaft
and said damper operating arms, & motor opera-

. tively connected with sald rock shaft, a stop ele-

10

ment on sald rock shaft, and stop screws coact-
ing therewith and threadedly carried by said
frame for adjustably limiting the open and closed

. positions of the damper blades.
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8. In a damper structure, the combination of
a substantially rectangular frame having a cross
bar, damper blades on opposite sides of said cross -
bar, hinge means for sald damper blades com-
prising pintles journaled in the ends of the frame,
other pintles independent of said first pintie,
said other pintles extending through sald cross
bar and journaled therein, clamp plates on said
damper blades for frictionally clamping said last

- .pintles to said damper blades in positions effect-

25

ing alignment of the blades on opposite sides of
sald cross bar with each other, a rock shaft jour-.
naled on said frame, operative connections be-'.
tween said rock shaft and said damper blades,

. and a motor operatively connected with sald rock
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within said housing, and stop screws threaded in '

sald housing for alternately engaging sald cam

~.in the open and closed positions respectively of
the damper blades. : :

5. In a damper structure, the combination of a

- frame, damper blades hinged therein adjacent

opposite sides of the frame, a housing supported

by said frame, a rock shaft journaled in said’

housing, a damper control element on said rock
shaft, operative connections between. said ele-

ment and said damper blades, a stop element on
45

sald rock shaft within said housing, stop screws
threaded in said housing for alternately engaging

‘safd stop element in.the open and closed posi-
. tions respectively of the damper blades, said stop

screws being located with respect to sald damper
blades whereby they are accessible between the

Plates when the blades are in their open posi-

tions, . A
6. A damper structure comprising the combi-
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nation of a frame, damper blades hinged therein .

adjacent opposite sides of the frame, said damper |

blades in their closed .positions inclining away
from the air stream and toward each other and
having lips at their outer extremities substan-
tially in contact with each other in the closed
positions of the blades, a rock shaft, operative
connections between said rock shaft and said
desmper blades, a stop on said rock shaft, and stop

screws for alternately engaging said stop in the

open and closed positions respectively of the

- damper blades, sald stop screws being located gg

with respect to said damper blades whereby they

_are accessible between the blades when the blades

are open. . N :
7. In a damper structure, the combination of

& substantially rectangular frame having a cross’

bar, pairs of damper blades on opposite sides
of said cross bar, hinge means for said .damper

blades comprising pintles journaled in the ends.

of the frame and in said cross bar, clamp plates

85

shaft, : SN _ ‘
'9. In a damper structure, the combination of =

a frame, damper blades in sdid frate, hinge

means for said damper blades compriging pintles

- Journaled in the frame and lying against the

faces of the damper blades, clamp plates on said
damper blades for adjustably clamping said pin-
tles thereto, said clamp plates having seats op-
posite said demper.blade faces to receive and
frictionally engage said pintles, damper operat-
ing arms carried by said clamp plates, a .rock.
shaft journaled on said frame, operative con-
nections between said rock shaft and said damper
operating arms, and a motor operatively con-
nected with sald rock shaft. . : ’
10. In a damper structure, the combination of .

- & frame, damper blades in said frame, hinge,

means for said damper blades comprising pintles
journaled in the frame, clamp plates on sald
damper blades for adjustably clamping said pin- -
tles thereto, damper operating arms carried by
sald damper blades, a rock shaft journaled on
sald frame, operative connections between said
rock shaft and sald damper operating arms, and
a motor operatively connected with said rock
shaft, said clamp plates having spacer lugs to
project beyond the edges of said damper plates
and engage said frame in all positions  of the

‘damper blades, said clamp plates having slot and.

clamp screw connections with said damper blades

- to permit of adjustment of the edges of the

70

damper blades relative to said spacer lugs. -
11. In a damper structure, the combination of -
& frame, damper blades in said frame, hinge

means for said damper blades comprising pintles

journaled in the frame, clamp plates on said
damper blades for adjustably clamping said pin-
tles. thereto, damper operating arms carried by
sald damper blades, a rock shaft journaled on -
said frame, operative connections between said
rock shaft and said damper operating arms, and
& motor operatively connected with said rock
shaft, said. clamp plates having spacer lugs to
project beyond the edges of said damper blades

‘and engage said frame in all positions of the

damper blades, , .
12.. A -damper structure comprising the com-

_bination of a substantially rectangular frame,

- on sald damper blades for clamping said pintles 75

pintles journaled therein adjacent oppositg sides
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of the frame, damper blades mounted in said
frame against sald pintles, friction clamp ele-

ments for adjustably clamping said pintles to said
damper blades, damper actuating arms for said

damper blades, a rock shaft journaled relative -

to said frame, a motor for actuating said rock
shaft, operative' connections between sald rock
shaft and sald damper actuating arms, stop
screws cooperating with said rock shaft to limit
its rocking positions in the closed and open posi-
tions of the damper blades, said stop screws being
located within the outline of said frame and ad-
justable from the front of the frame through
said damper blades when they are in their open
positions,

13. A demper structure comprising the combi-
nation of & frame, pinties journaled therein,
damper bledes mounted in said frame agalnst
said pintles, clemp elements for adjustabiy
clamping said pintles to sald damper blades, said
clamp eclements having spacer lugs for engaging
said frame to limit end play of said damper bisdes
in all positions thereof, damper actuating arms
for sald blades, & rock shaft journaled relative to
said frame, & motor for actuating said rock shaft,
and operative connections between sald rock
shaft and said demper actuating arms.

14, A damper structure comprising the combi-
nation of a frame, pintles journaled therein ad-
jacent opposite sides of the frame, damper hiades
mounted in said frame, clamp elements for
clamping said pintles to said damper blades, sald
clamp elements having spacer lugs engaging sald
frame in all positions of sald damper bhlades rela-
tive thereto, and a motor operatively connected
with sald damper blades for opening and closing
them. o

15, A damper structure comprising the com-
bination of & frame, pintles journaled therein ad-
jacent opposite sides of the frame, damper blades
mounted in sald frame, clamp elements for
clamping said pintles to said damper blades, said
clamp elements having spacer lugs engaging said
frame in all positions of the blades, a motor op-
eratively connected with said damper blades, for
opening and closing them, and stop screws coop-
erating with said operative connections to limit
the dampers in their closed and open positions,
said stop screws being adjustable from the front

of the frame when said damper blades are in their
 open positions.

16. In a damper structure, the combination: of
a support including a frame, a damper blade
hinged in said frame adjacent opposite sides
thereof, a rock shaft journaled on said support,
a damper control element mounted on said rock
shaft, a link operatively connecting said damper

10
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control element to said damper blade, & motor
connected with said damper control element to
rock sald rock shaft, and means for limiting
movement of said rock shaft in one direction, said
means being adjustable and mounted on said sup-
port behind said damper blade for access through
said frame and said damper blade when the
damper blade is open.

17. In a damper structure, the combination of
& support including a substantially rectangular
damper frame, & damper blade hinged in sald
frame, & rock shaft journaled on saild support, 2
damper control element mounted on sald rock
shaft, means. operatively connecting said demp-
er control element to said damper blade, a motor
for rocking said rock shaft, a stop element on said
rock shaft, and a stop screw coacting therewith
and mounted behind said damper blade for ac-
cess through said freme and sald damper blade
when open, said stop screw engeging seld stop
elerpent in one limit position of seid damper
blade. i :

18. A damper structure comprising the combi~
nation of 2 support including & frame, & damper
blade hinged in said frame, a rock shaft jour-
nsled on said support, & damper control element
mounted on said rock shaft, & motor mounted on
said support, links operatively connecting sald
damper control element to said motor and to said

96 damper blade, stop means on sald rock shaft, and

a pair of adjustable stop elements coacting there-
with for engaging said stop means in open and
_closed positions respectively of said damper
structure, said adjustable stop elements being

38 located behind said damper blade and accessible

for adjustment through said frame from the front
thereof when said damper blade is open,

19. A damper structure comprising the combi-
nation of a substantially rectangular frame, sub-
stantially rectangular damper blades hinged
therein adjacent opposite sides of said frame, said
damper blades in their closed positions inclining
away from the air stream and toward each other
and having lips at their outer extremities sub-
stantially in contact with each other in the closed
positions of the blades, a housing supported by
said frame behind said damper blades, a rock

_ shaft journaled in said housing, & damper con-

50

trol element on said rock shaft, operative con-
nections between said element and said daimnper
blades, and motion limiting means for sald
damper blades in desired open and closed posi-
tions thereof, said motion limiting means being
supported by said housing and accessible for ad-

88 justment through said frame from the -front

thereof when sald damper blades are cpen.
HENNING S. HERMANESON.



