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The invention relates to equipoise damperS fol' 
furnaces, as described in the present specification 
and illustrated in the accompanying drawing that 
foil is part of the Sane. -- 
The invention consists essentially in the bal 

ance effecting nechanism in gravity hung co 
Operating damper plates, as pointed out in the 
clains for novelty following a description in 
detail of the preferable construction of this 
mechanism. 
The objects of the invention are to insure a, 

vent through the flue and chimney of the Sur 
charged gases resulting in an explosion, this being 
particularly efficacious in boilers and furnaces 
using pulverized fuel, which is becoming more and 
more every year a chosen fuel for large boiler 
equipments both in Stationary and marine work; 
to balance the damper piates with great pre 
cision, So that the sightest increase beyond the 
regular preSSures Within the furnace will im 
nediately affect the position of the plates, thus 
not Only affording a wide and free opening for the 
exploded gases, but taking care of the tendency 
to explode in the way of reducing the rapidly 
generated preSSures in their initial stage and 
often taking care of minor explosions that under 
the usual conditions build up the pressures with 
in the firebox to an alarming extent; to set the 
gravity hung damper in a properly adjusted posi 
tion for the local conditions under which it is 
used, that is to Say, for natural draft and forced 
draft and for the particular kind of forced draft 
applied, also With particular reference to the ex 
haust or draft structures; to insure economy in 
the consumption of fuel as well as efficiency in 
the generation of steam and naturally throughout 
the Several objects to save the destruction of 
brick Wall casings, retaining walls or arches; and 
generally to provide in stationary and marine 
engineering, furnace plants that will prove as 
immune as it is poSSible to make them of the 
effects of explosions of overcharged gases. 

In the drawing, Figure i is a rear elevational 
View of the danper construction. 

Figure 2 is a side elevational view of the damper 
construction. 

Figure 3 is an enlarged sectional detail of the 
coacting gear mechanism, on the line 3-3 in 
Figure 1. 

Figure 4 is a croSS Sectional view of the mecha 
nism on the line 4-4 in Figure 1. 

Figure 5 is a vertical Sectional view on the line 
5-5 in Figure 1. 

Figure 6 is a perspective detail of the operating 
hook handle. 

Figure is a detail of the removable and ad 
justable counterweight. 

Figure 8 is a reduced view showing the connec 
tioi of the device to the furnace. 

Like numerals of reference indicate corre 
Sponding parts in the various figures. 
Refering to the drawing, the damper frame 

indicated by the numeiral 15 is preferably square 
in shape having the flanges 16 and 17 and form 
ing an insert in the breeching 18 of which it forms 
an intermediate part in the passage to the flue 
On the furnace. 
The bearings is on the one side and 20 on the 

other side are preferably of ball type and are 
rigidly Secured to the frame 15, the shaft orifices 
21 and 22 being made through the wall of the 
frame on either Side respectively. 
The shafts 23 and 24 are shown as of the 

Squared type having their end portions of circu 
lar shape in CrOSS Section, extending into and 
through the bearings 19 and 20 and held therein 
by the collar's 25. 
The coacting gears 26 and 2, which may be 

quadrantS, are fixedly mounted on the project 
ing shaft ends from the one side of the frame 
and the Sprocket Wheel 28 is fixedly mounted 
On One of Said projecting Shaft ends. The end 
less chain 29 hangs from the sprocket wheel 
28 for operating the plates, passing through the 
pipe 30 which is fixedly secured in the bracket 
31 projecting out Wardly from the frame 15 and 
terminating within easy reach of the furnace 
attendant. 
The damper plates or blades 32 and 33 are 

rigidly Secured adjacent to their inner edges to 
the shaftS 23 and 24 and together form a loose 
closure for the vent through the breeching, flue 
or other tubular Snoke paSSage, said plates 
folding downwardly and upwardly respectively 
to the Stops 34 and 35 in the opening movement 
and upwardly and downwardly to the stops 36 
and 37 in the closing movement. Thus in the 
Open position, the damper plates or blades Will 
not Only open from the middle to the edge in 
each instance, and leave a free passage, but 
Will part in the middle, so as to all in 
tents and purposes to leave a completely 
free opening to the flue, which is an important 
feature, as in the case of explosions, any ob 
struction is liable to produce dangerous back 
eddies, and thus back pressures, not desirable 
in delicately balanced damper plates or blades, 
Where So much depends on the quick and steady 
egreSS of gases. 
The hook handle 38 is caught into a link and 
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2 
stops further shutting movement at the desired 
point, while the hook weight 39 hangs on the 
other Side to adjust the damper to the draft 
conditions, which means that in a forced draft 

5. there will have to be a slight weight to add to 
the closing weight of the damper construction 
without affecting its safety properties in respect 
to explosions. 
The gear box 40 closes the coacting gears and 

the operating shaft projects outwardly beyond 
this gear box for the operating Sprocket and 
chain. 

In the operation of this invention, the damper 
plates or blades are precisely balanced, so that 
the gravity hung feature will be in evidence con 
stantly. Therefore on opening these plates or 
blades the top plate Will balance the bottom 
plate in any desired position. The extent to 
which the dampers are open may be maintained 
irrespective of other conditions by the handle 
hook 38 which is simply hooked into One of the 
links, and in the event of any disturbance of 
the balance, the hook Weight may be hooked on 
to the other side of the chain. The handle 
hook of course engages the bottom of the tube. 
There is one disturbance of the balance that 

may occur and that is the draft conditions, either 
through Chinaineys or through forced draft, and 
in marine Work through the funnels of steam 
ships, and this can be taken care of by the Weight 
of the correct size, just to keep the balance cor 
rect, and not to heavily Weight the plates to 
their closed position, for in explosions or in any 
increase of pressure within the firebox these 
plates must act, as it is very much better to Ward 
off the explosions than to be in any danger there 
from, though in this construction of damper, 
Inin Or explosions and even comparatively large 
explosions Will be made negligible and the force 
of the explosion lost in the fue and chimney. 
What I claim is:- 
1. An equipoise danpei for furnaces compris 

ing a breeching connected to the furnace flue, 
a damper casing inserted within the breeching 
and having end shaft orifices and bearings, shafts 
journalled in Said bearings and situated one 
above the other, and transverse to the flue pipe, 
a pair of damper leaves having their inner edge 
portions Secured to said shafts and effecting pai'- 
tial cloSures and installed in Said breeching, stops 
holding said leaves away from the breeching 
Walls, stopS holding Said leaves in their open 
position, and a gear and chain operating mecha 
Inism gearing Said shafts together and having a 
detachable member forming a Weight to counter 
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1,957,197. 
balance the force exerted on the damper leaves 
by the normal flow of gases in the flue. 

2. An equipoise damper for furnaces compris 
ing a breeching Connected to the furnace flue, 
a damper casing inserted Within the breeching 
and having end shaft orifices and bearings, shafts 
centrally Squared and journalled in said bear 
ings, and situated One above the other and trans 
verse to the fue, a pair of damper leaves having 
their inner edge portions Secured to said shaft 
and leaving a Space permanently therebetween, 
stops confining the movement of said leaves be 
tWeen horizontal and inclined positions, a gear 
and chain operating mechanism gearing said 
shafts together, and a weighted hook attachable 
to the chain to counterbalance the force exerted 
On the damper leaves by the normal flow of gases 
in the flue. 

3. An equipoise damper for furnaces compris 
ing a breeching connected to the furnace flue 
pipe, a damper casing inserted within the breech 
ing and having ball bearings and shaft orifices, 
shafts journalled in said bearings and situated 
one above the other and transverse to the flue, 
a pair of damper leaves pivoted on said shafts 100 
tranSVerse to the flue pipe and effecting partial 
closures and installed in said breeching, a pair 
of Stops arresting the movements of said leaves 
adjacent to the walls of said breeching and leav 
ing a free opening therea cross in addition to a 105 
central opening therebetween, coacting gears on 
Said Shafts, an operating chain and wheel for 
Said gears, and a weighted hook attachable to 
the chain to counterbalance the force exerted 
on the damper leaves by the normal flow of gases 110 
in the fue. 

4. An equipoise damper for furnaces compris 
ing a breeching connected to the furnace flue 
pipe, a damper casing inserted within the breech 
ing and having end shaft orifices and bearings, 115 
driving Operating shafts journalled in the bear 
ings of Said Casing and situated one above the 
other and transverse to the flue pipe, a pair of 
damper leaves pivoted on said shafts and spaced 
from One another and from the Wall of the 120 
breeching in their dampening positions, stops 
maintaining the Spacings in both open and closed 
positions, coacting gears mounted on said shafts, 
a chain and Sprocket mechanism connected to 
the lowermost gear, and a weighted hook engag- 125 
ing Said chain to counterbalance the force ex 
erted on the damper leaves by the normal flow 
of gases in the fue. 

ALEXANDER CHARLES BRIDGE. 
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