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D Claims
Thls mventmn rela,tes to 1mpr0vements in

"dampers of the kind used in smoke ducts for
controllihg or regulating the passage of smoke
| ;and products of combustion to a chimney.

- In dambpers of this kind used in connection with

;-large furnaces, the dampers commonly employed

© 10

Trapidly beceme damaged and destroyed due to

the high temperatures to which they are exposed
not only when in closed position, but also when
partly open, at which time the portion of the

- damper which extends into the smoke duct is ex-

o posed to the high temperature of the smoke

- _--end products of combustion,

One of the objects of this invention is to pro—

'~V1de a damper of this kind with means for cooling

- the same during all operative positions of the
-damper by means of cgol ail, the fiow of whmh is

20

‘induced by the draft of the chimney.

It is also an object of this invention to so con-

_.s'truc’t-. g -damper that cool e,ir'_:ﬂowing“threugh
~ the same will ¢contact with the greater portion of .

- the exposed portion of the damper so that the

| AT
i

. dainper will bé kept cool enough to greatly in-
- crease the life of the same.
_ 80 construct a damper that the maximum cooling
of the wall thereof nearest to the fire will be ef-
fected. Ofther objects. of the invention will ap-

pear frem the following description and ela.lms
In the accompanying drawings: |
Mg, 1lis a transverse sectional view of a smoke
duct having a damper: embedymg thls 1nvent10n

. .incorporated therein.

g, 2 is a- lengrtudmel seetlonal view of the

 smoke duct and & side elevation of my improved
_.damper arranged therein. |

Fig. 3 is a sectional elevation thereaf

- '-'_.'enlarged scale, on line 3—32, Fig. 1.

Fig. 4 is a sectional pla,n VIBW ef a shghtly medl- |
- walls 11 and in which hooks 2! or other con-

- _-ﬁed demper

tmn

- elevation of a damper of another modified con-

 damper of. medlﬁed construction: taken on line

'.-structmn the same being shown in a smoke duct.

- Pig. 8 is a fragmentary sectidnalelevatien of a

- 8—-8,Fig. 9.

T
&t

Fig. 918 a top pla,n vzew ef the damper shown |
'-m Fig. 3 on a reduced scale. |

A represents the portmn o.f a smoke duct in
whrcrl my improved damper may operate and
‘which duct may be of any suitable or desired

type or cenetruetlen the portion shown being a

‘part of a duct extending horlzontally from a fur-
- nace or b_urner to a smoke stack, neither of which

~are shown. The portion of the smoke duct shown

60

is provrded with a slot or opening 10 in the top
- wall thereof threugh which the damper extends,

and the smoke duct also has upright guide re-

cesses .
vided with the tsual trough-like channel or recess

- snugly fit

Another object is to

any other shape.
with ahy suitable or desired means for raising and
lowering the same, such for example, as aper-

oIl &11'_

Fig. 5 is a Vertlcal sectmn smnla,r to Pig. 3
showmg a damrer of ermther modified cens...ruc--

Fig, 6 is a horlzentel sectmn and Fig, T is an

(Cl 126—-—285)

cesses ‘11 formed in the si_d'e walls of the duct and

In registration with the opening 10 in the top

of the saiie so that the damper may be guided
In its movement by means of the channels or re-
‘The smoke duct preferably is also pro-

{2 in the bottom wall thereof in alinement with

the upright guide charinels or recesses i1 and

this recess may contain sand or other material
in which the lower edge of the damper may form
a seal, or if desired, the recess may be made to
‘the lower end of the damper. While
I have shown my damper in connection with a
horizontel smoke duct, it is not intended to limit
the invention to such ducts, since my improved
gainper may be used in connection with vertical

" or inclined ducts.

My improved damper is made of such shape as
to snugly fit the slot 10 and the channels 11 of
the duct A and is made of a double walled con-

- struction so that an air space for the passage of

a cooling current of air is formed between the
two walls thereof. In the particular construc-
tion shown in Figs. 1 to 3, the damper is provided
with a front wall 15 against which the hot prod-

ucts of combustion from the furnace impinge and
~arear wall 19 which faces foward the smoke stack.

These walls are connected by opposite side walls
i1, a top wall {8 and a bottom wall {8 which may

be inclined to form a bevelled edge at the lower -

end of the damper which reéadily embeds itself

in any sealing material which may be located in
the lower groove or channel 12 of the smoke

duct. The botfoni wall 18 may, of course, be of

The damper may be provided

tures or holes 20 arranged in the opposite side

necting means may engage to cooperate with
-suitable cdbles or other hoisting eonnections 22.

“In dccordance with my invention, I provide the
daimper with an opening or openings 25 in the

~wall I8 thereof, which may, for example, be in

the form of a slot arranged as near to the lower

end of the damper &s is practical, this opening

facifig the sniocke stdck and being preferably ar-
ranged slightly above the bottom of the smoke
diict A. I also provide the darmpér with means

for admitting cool air into the interior thereof

in-all positions of thé damper, and such cool air

~ opening may; consequently, be arranged in any

portion of the damper which extends to the ex-

terior of the smoke duct when the damper is in
€ios€d position, and ih the construction illus- ;
- trated in Figs. 1 to 3, I have provided an open-
“ing or slot 27 in the upper part of the wall 15 of

the damper. The slots or openings 25 and 27
preferably extend substantially from side to side
of the damper, so that air will flow lengthwise
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of the damper substantially throughout the en-
tire width thereof, so that substantially all parts
of the damper wall 158 will be contacted by the
cooling air current.

In the operation of my improved damper a
certain amount of outside air flows through the
interior of the damper at all times during the
cperation of the furnace.
in closed position, as shown in Figs. 1 to 3, out-

side air enters the opening 271 and flows down-

wardly between the walls 15 and 16 of the damper
and in sweeping past the wall 15, cools the same
and then passes out of the lower opening 29.

The flow of air through the damper is induced

by the draft of the chimney and the size of
the openings 25 and 27 and the space between
the damper walls is preferably made such that

the amount of air which flows through the damper

is-just enough to effect a cooling of the same.
1t will also be noted that when the damper is
raised to partly open the smoke duct, the flow of
air through the interior of the damper will con-
This is important for the reason that the
damper is irequently exposed to the highest tem-
peratures when partly open.
damper is almost entlrely open, the passage of
cooling air will continue. When finally the

- damper approaches a position in which the open-

30

40
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ing 25 is partly closed by the top wall of the

smoke duct, the flow of cooling air is reduced

by partly closing the opening 25 by the top wall
of the smoke duct, and this reduced flow of air
is then sufficient to cool the damper, since only

a relatively small portion of the same is ex-
pes—ﬂd to the hot smoke and products of com-
bustion. When the damper is moved into an ex-
treme onen position in which the air discharge
opening 25 is completely closed by the top wall
of the smoke duct, damage to the damper due
to hot gases is no longer probable since only the

" lower edege of the damper is exposed to the hot

ocgses while the greater portion of the damper
is in a cool atmosphere outside of the smoke
duct and, consequently, the heat of the lower edge
of the damper is readily dissipated by conduction
to the cool parts of the damper. |

The space within the damper may be unob-

 structed, or if desired, one or more longitudinal

50

ob
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ribs or partitions may be provided which con-
nect the front and rear walls thereof. In Fig.
4, I have shown a slightly modified form of
damper in which the front and rear walls 28 and
26 of the damper are provided with a partition
or intermediate web 30 which may be formed
integral with the walls 28 and 29, and thus
reinforce the damper and also provide an in-
creased radiating surface through which heat

may be transferred to the air flowing through-
the interior of the damper.

In Fig. 5 is shown another slight modification
in which the wall 32 facing the furnace is pro-

vided with one or more heat radiating webs or

fins 83 extending into the air passage of the
damper to increase the transfer of heat to the
air flowing through the damper. Any other type

of fins of this kind may he employed and the fins
32 also Sul'ﬁl’lgthﬂ”l that wall of the damper which

is subject to the greatest heat.

70
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transfer of heat through these walls.

In all of the constructions shown, it will be

noted that I have formed the front wall of the

damper which faces the furnace of less thick-
ness than the opposite or rear wall, and this is

done for the purpose of effecting a more rapid
Since heat

is transferred more readlly through & thm wall

When the damper is

Even when the -

one edge wall

2,148,713

than through a thick wall, it will be obvious that
by the use of a thin wall, 2 more rapid transfer
of heat to the cooling air will be effected, and

consequently, a thin wall will be maintained at
a lower temperature than a thicker wall, and
will, consequently, be subject to less deteriora-
tion, buckling, etc. The back wall of the damper
may be made thicker than the front wall, so that
the back wall will supply the necessary struc-
tural strength. If desired, the opposite walls of
the damper may, however, be made of the same
thickness and it is not intended to limit this in-

vention to the use of g, thinner wall facmg the

furnace.
In Figs. 6 and 7, I have 111ustrated my inven-

tion as applied to dampers of large size in which

the damper is formed of a plurality of sections
for ease of handling. The individual sections
may be formed in a manner similar to the damp-
ers disclosed in Figs. 1 to 5, except that their
side walls are preferably formed so as to inter-

10
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lock or interfit, to form a sliding connection with |

each other, which prevents displacement of the

Ty 2

sections out of transverse alinement with each
other. Any suitable means may be provided for
this purpese, and in the construction shown, 1
have provided each of these damper sections with
35 having a tapering or bevelled
edge and the _opposite side wall 386 is recessed in
such 9 manner as to receive the tapering or bev-
elled pertmn 35 of an adjacent section. These

edeges, as shown in Fig. 6 will readily cooperate
with upright channels arranged in the smoke

duct. By means of this construction, one section
of the damper may be raised independently ot

 other sections and where the smoke duct is rela-
tively wide, binding or jamming of the damper

within its guide in the smoke duct is avoided.

No hoisting means for the sections of the damper
are shown, but it will be obvious that any suit-

25

30

35

able means for attaching hoisting cables or the

like to the damper may be provided, and if de-
‘sired, the hoisting means may be hocked into

the upper air openings 37 of the sections of the
damper. The lower portions of the dampers are
provided with air discharge slots 38 similar to

the slots 25 which have been described and the -

operation of each section of the damper is similar

to the damper shown in Figs. 1 to 5. It will be
noted, however, that the sections or parts of the

damper may each be adjusted differently, so

that accurate regulation of the damper opening

can be obtained.

The outer sectmns of the damper ma,y he

cuided in the side walls of the smcke duct in ;

any suitable manner, for example, in guide chan-
nels which may be made of metal and which
may have a middle web 34 of angle shape, the
opposite edges of which terminate in parallel
webs 839. The webs &% may be secured in the
side walls of the duct. By counstructing the guide
channels in this manner, the two channels may
be identical and made from the same pattern if
of cast metal and one side of the middle web
may cooperate with a tapering or bevelled side
35 of a section of the damper, while the other
side of the web of another guide channel may
cooperate in the recessed side 38 of a damper
section. Any other means for guiding the damp-
er sections may, of course, be used, if desired.
In Figs. 8 and 9 is shown still another modified
form of a damper in which the slot in the side
wall of the damper is eliminated and the damper
instead is provided with an open top, as shown

at 40, so that air may ﬂow chrectly down into

54
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the space between the Walls 4! and 42 of the

damper. This damper is provided with a middle

- _partition 43 formed inteeral with the walls 41
~and 42, similar to the partition 30 shown in Fig.

4, and this partition is shown as provided near
_the upper portion thereof with an aperture 44
to which a hoisting cable or chain may be at-

: -tached Dampers shown in Figs. 8 and 9 may be

10

-made of slightly less height than those shown in
JFigs. 1 to 7 and may be used in cases where there

is not much chance for dirt or other foreign

matter to drop down mto the open upper end of

15

20"

 the damper.

- Dampers made in accordance with my inven-

tlon herein described are much more durable
- and have much longer life than single walled
. dampers as heretofore commonly used and are
. particularly desirable for use in smoke ducts of

large furnaces or burner installations, in which

the dampers are subjected to very high temper-
. atures.
- furnaces in which the steel is Ieft in the furnace
for a considerable period of time after the supply |
"~ of fuel is shut off, my improved dampers are very
‘effective in keeping the heat:in the furnaces aur-
~ing such periods in that the high temperatures
to which the dampers are exposed do not cause
- the dampers to buckle or warp, so that they
tightly close the smoke duct.
which passes through the damper is not of suf-
ficient volume to have any material effect upon
" the draft or suction in the smoke duct and, fur-

For example, in gas fired steel heating

The cooling air

- thermore, when the damper is in wide open po-
~ sition, as is the case when the maximum draft

is required, the air discharge opening in the

- inner part of the damper is closed so that no
. reduction Whatever in the amount of draft takes

-~ place.

40_

I claim as my mventlon |
-1, An air cooled damper a,rranged to slide

transversely of a smoke duct through a slot there-
~in and having one end thereof extending to the
- exterior of said duct, said damper including
~ walls spaced apart and each extending trans-

versely of said duct and forming between them

‘an air space which is substantially coextensive .

- with the area of the damper, that one of said

| walls facing the discharge end of said duct hav-
" ing an opening at the end thereof remote from
50 said end of said damper which extends to the
~exterior of said duct through which air can pass

when said damper is in closed position, the por-
: _”tmn of said damper whmh extends to the exterior
- of smd duct having an opening through which

.:55

air can flow into the space between said walls

- to said ﬁrst mentmned opening, whereby the
- draft in said duct causes air to be drawn from
- the exterior of said duct through the space be-

65

o _'_'tween said walls and out of said lower opening
- 60 |

for cooling the damper.

2. An air cooled damper arranged to slide
- -transversely of a smoke duct through a slot
- therein and having an outer portion extending

outsme of sald duct through said slot, saad damp-
er 1nclud1ng a pair of walls extending pa,ra,llel

to each other and transversely of said duct and
- spaced apart to form between them an air space

- extending substantially throughout the width of

70

 which air may pass into the space between said

said damper said damper being provided with
‘an opening in the outer portion thereof arranged

extermrly with reference to said duct and through

walls and said damper having another opening

in one of sald walls adJacent to the end thereof

3

which is remote from said other opening, said
second opening facing toward the discharge of
sald duct, whereby the suction in said duct causes
air to flow through the space between said walls
and out of said last mentioned opening into said
duct for cooling said walls, said last mentioned
opening extending substantially throughout the

- width of said damper to provide a sheet-like flow

of cooling air throughout substantially the entire

length and width of said damper when said damp-

er is in closed and partly closed positions.

3. An air cooled damper arranged in a smoke

duct and having a portion thereof extending to
the exterior of said duct and having a pair of
walls which are substantially coextensive with
the width and length of said damper and which
are spaced apart to form between them a space
for a current of air, said damper being provided
with an opening for admission of air to said space
which is arranged at the exterior of said duct
and also with an opening in the wall thereof fac-
ing the discharge of said duct, through which air

from the interior of said damper is withdrawn by

suction in the smoke duct and said last opening

‘being at the end of said damper remote from
‘said other opening, the wall of said damper which
~Taces the furnace being relatively thin, to pro-

vide for rapid cooling of said wall, and said other
- wall being relatively thick to promde structural
strength for said damper.

4, A sectional air cooled damper for use in a
smoke duct having a slot in the side thereof and
having guide grooves therein, said damper in-
cluding a plurality of sections extending through
said slot in said duct and guided in said grooves
in moving into and out of said duct, each of

‘said sections having a pair of walls spaced apart

and extending transversely of said duct and
forming between them an air space, each section
having an opening in the portion thereof extend-
ing out of said duct through which exterior air
may enter said space and an opening facing the
discharge end of said duct through which air

‘may be withdrawn from said space, each section
‘being provided at opposite edges thereof with

guide means arranged to cooperate with corre-

sponding guide means on adjacent sections and
~with a guide groove of said duct whereby each

section of said damper may be moved into and

~ out of said duct independently of other sections.

9. A sectional air cooled damper for use in a
smoke duct having a slot in the side thereof and
having guide grooves therein, said damper in-
cluding a plurality of sections extending through
sald slot into said duct and guided in said grooves

In moving into and out of said duct, each of said
- sections having a pair of walls spaced apart and
extending transversely of said duct and forming
‘between them an air space, each section having
an opening in the portion thereof extending out

of said duct through which exterior air may enter
said space and an opening facing the discharge
end of said duct through which air may be with-

~drawn from said space, each of said sections being
- provided at one edge portion thereof with a guide

recess for receiving a projectin_g edge portion of
an adjacent section for guiding adiacent sections
in their movement transversely of said duct,

-either of the edge portions of said sections being

formed to cooperate with said guide grooves of

sald duct for guiding said sectlons transversely
'thereof

JAY L. ROOF.
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