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To all whom it may concerw:

Be it known that I, Soromox P. SMITH, a
citizen of the United States, residing at Wa-
terford, in the connty of Saratoga and State of
New York, have invented new and useful Im-
provements in Automatic Dampers, of which
the following is a specification.

My invention relates to improvements in
balanced automatic dampers for the open end
of the cold-air duct of an air-heating furnace
for regulating the quantity of the air supplied
to the heating-chamber of such farnace, and
for preventing the blowing of gusts into said
heating-chamber. In such damper it is nec-
essary to provide for adjustment to prevent a
greater volume of air from blowing into the
Lieating-chamber than the capacity of the lat-
ter to properly heat before its passage there-
from to the rooms to be warmed. For this
purpose I provide an adjustable balance-armn
whereby to maintain the free end of a damp-
er hung at and in contact with the roof of

‘the air-conduit at such a point between the

roof and the floor of the duct as will lessen
the area of the entrance and give the required
supply, and thus avoid filling the heating-
chamber with air beyond its capacity to heat.
A little experience, with the aid of a scale on
the duet-wall and a glass door on the opposite
duct-wall, will afford facility for determining
the position at which the damper should be
halanced—that is, the degree of its inclination
from the roof of the duct—so that,however the
blasts may vary in forece and constancy, the
quantity of air passing through the conduit
will be regulated, soasto giveacomparatively
uniform supply to the heating - chamber.
When there is no wind blowing, the damper
will vibrate with a tremulous motion impart-
ed by the current of air induced by the heat
of the furnace. During high winds, however,
the damper would be vibrated with such vio-
Jence as to cause it and its balancing-arm to
beat against the roof with such foree as to be
aunoying to the occupants of the house. To
avoid such annoyance, I provide roof-cushions
to deaden thesudden blows of the damper and
of its balancing - weight. In applying the

damper to a furnace having a cold-air inlet
1818, giving three hundred and twenty-four
inches area, I balanced the damper at three

hundred and twenty-four square inches when
the inlet-opening was closed, and found it to
suit the heating eapacity of the furnace and
the draft of the duct. A change in the area
of the inlet, a different draft in the duct, and
a furnace having a different heating capacity
would have required a different adjustment of
the damper, and as these conditions are more
or less changedin every furnace the provision
for adjusbting the damper to suit them is im-
portant. A weighted damper cannot operate
effectively without provision for ready ad-
justment to the extent thab will give perfect
balance in whatever position it may be set to
snit the conditions stated.

In the drawings accompanying and forming
part of the specification, Figure 1 represents
the section of a part of a furnace or building
having an air-flue constructed therein with
the antomatic mechanism attached. TFig. 2is
a longitudinal elevation of a flue with the au-
tomatic damper mechanism attached, and the
same setinaeertain position. Fig. 3 isaside
view of the damper in different positions, as
shown in dotted lines; and Fig. 4 1s a plan
view of the damper with the counterbalancing-
weight.

In the accompanying drawings, A, Fig. 1,
is a part of a furnace or bnilding having con-
structed within it the air-flue B, as shown,

C is the damper or door provided at each
corner of its upper edge with the journals ce,
which turn freely in the bearings b b, firmly
attached to the roof of the flue. The upper
edge of the door is set into or connected with
the transverse rod or bar ¢, on the ends of
which the journals ¢ ¢ are fixed. The rod ¢
lies and turns in contact with the roof of the
flue, so that but little air ean escape over the
top of the door. The door C is considerably
longer than the vertical transverse section of
the air-flue, so that when it entirely closes the
said flue it makes an acute angle with the floor
of the same.

D is the threaded lever attached to the up-
per edge of the door. The lever D has one
end fixed to the middle part of the rod¢ and
extends inwardly from the same, making such
an angle with the plane of the door that when
thelatter isclosed the counterbalancing-weight
d will come in contact with the roof of the
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flue. The weight d is longitudinally adjusta-
ble on the rod D, so as to increase or diminish
its leverage, as shown. .

L is a scale of equal parts attached within
and on one side of the flue to show how much
of the area of the transverse section of the
flue the door leaves unclosed when in any
given position. Thus when the lower edge of
door is at 12, one-twelfth of a square foot or
twelve square inches (if the dimensions arein
feet and inches) will be open for the passage
of air, and for each following division of the
scale twelve square inches of open orifice will
be added, at 144 there Deing then just one
square foot of such orifice.

F is a door, provided with a glass-covered
opening, hinged to the side of the flue at a
point corresponding to the position of the au-
tomatic closing mechanism just deseribed.

"By means of this door the operation of the
damper may be watched, and any desired ad-
Jjustment of the counter-balance may be made.

G G are buffing devices attached to the roof
of the flue in such positions as to buff the
damper and the lever D, so as to prevent jar
or noise when the damper is acting.

If it is desired to lessen the whole quantity
of inflowing air, the block may be so adjusted
on the lever as to hold the door at any re-
quired point on the secale—with the normal
draft, for instance. Should but one-half of
the quantity which is the natural capaecity of
the fluebe desired, the block would be adjusted
80 that the lower edge of the door would set
at 72 on the gcale.  On the other hand, should
a blast be established through the flue and it
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be desired to pass more air than the quantity
which represents the natural capacity of the
same, the block d may be adjusted to hold the
damper against the roof of the flue with a
given forece, which will have to be overcome
before the blast can close the damper.

I do not claim the damper hung in an in-
clined position to the roof of the cold-air con-
duit, nor the damper so hung provided with
a weighted arm whereby to maintain the
damper in an open position against the roof,
but improvements whereby such a damper is
adapted for more satisfactory use under the
varying conditions of supplying air to the
heating-chamber of a hot-air furnace.

I claim— »

1. The automatic damper herein described,
consisting of the open cold-air condunit B, hav-
ing upon oue of its vertical walls an indicat-
ing-scale, the opposite wall having a hinged
glass door, F, and between them a balanced
damper provided with an adjustable weight,
as and for the purpose specified. ’ .

2. The open cold-air conduit B, having the
roof-cushions G G, and the damper C, having
the screw-threaded arm D, and the adjustable
weight, the said cushions being arranged to re-
ceive the blows of the damper and weight, as
and-for the purpose specified.

Intestimony whereof T have hereuntoset my .
hand in the presence of two subscribing wit-
nesses.

SOLOMON P. SMITH.

Witnesses:

CHARLES BATCHELDER,
CHARLES H. CoLE.




