(No Model.) ' B 2 Sheets—Sheet 1.
- &. P. DENIS. -

No. 422,189, - Patented Feb. 25, 1890.

i’

(I.htnesses o _ ' Inventov -
O%’%)WC ; ' a"/ a,«é‘r

N PETERS. Photo-Lithographar, Washington. 1, C.




(No Model.) 2 Sheets—Sheet 2.

@ P. DENIS.
~ FURNACE.

No. 422,189. - Patented Feb. 25, 1890.

@ )
& Ui
e} L b .

t
11l
I

| :-r.- !|

E Voo l@ Werees
WITNESSES: , , INVENTOR
7 Nornan S ons B B, s allereny
S s vy, CO . . W. O Lhawbredge

i

N. PETERS. Photo-Lithographer. Washington. 1. €.




- Unrtep States PaTent OFFICE.

GEFFROY P. DENTS, OF CHESTER, PENNSYLVANIA.

FURNACE.

SPECIFICATION forming part of Letters Patent No. 422,189, dated February 25, 1890.
Application filed July 17, 1889, Serial No. 317,835, (No model)

| charges at any suitable point into, the fire

the lower part of which leads to and dis-

end of which is provided with a weight =, and

To all whom it may concern: . |
Be it known that I, GEFFROY P. DENIS, a | chamber. An exhaust fan 1, mounted for
citizen of the United States, residing at Ches- | rotation upon an axial rod I* is situated in 53
ter, in the county of Delaware, and State of | the pipe L, preferably within an enlargement
5 Pennsylvania,haveinvented certain Improve- | thereof. One end of said axial rod extends

~ ments in Furnaces, of which the following is | outward through an adjacent elbow of the

& specification. - | | pipe,and its outer extremity is equipped with
My invention relates toa class of furnaces | a band wheel I” by means of which said ex- 6o
in which provision is made for arresting in-| haust fan is driven, asexplained hereinafter.

‘10 the chimney the smoke and gases generated Referring now to Fig. 1, K is the steam
by the combustion of the grate, and for lead- pipe which leads into and supplies steam to
ing them back and discharging them into the | the regulator If, said pipe being as to its
furnace at such point as may be desired. | other end in communication with the steam 65

In the practical operation of furnaces, it is | supply from which it is desired that the regu-

15 only when the fires are fed or stirred that the lator I should be operated. A bend of the
greatest volume of smoke is generated; and | pipe K extends to the front of the furnace,
it is the object of my invention to provide | where it is provided with a stop-cock K’ of
devices governed by the opening and closing | any convenient construction, the stem of 7o
of the furnace doors, which shall both open which, however, is formed with a head & em-

zo and close a chimney damper, and operate an bodying a circumseribing series of teeth, con-

-~ exhaust fan situated in a conduit leading stituting it a spur wheel. | )
from the chimney to the grate bars. J 1s what I term the valve rod, the .same

- A good form of a convenient embodiment being supported in a horizontal position along 73
of my invention is represented in the accom- | the front of the furnaces just above the up-

25 panying drawings and herein described, the | per edges of the series of fire doors by means
particular subject matter claimed as novel | of brackets 7. The outer end of the valve rod
being hereinafter definitely specified. is equipped with a toothed segment I.. This

In the drawings, Figure 1 is a perspective | segment is of such size or so situated that its 8o
view of a furnace embodying my invention, | teeth engage the teeth of the head % of the

30 showingthe exhaust fan operated by an elec- | valve stem. | - |
tric motor, Fig. 2 is a detailed view of one M are a series of fingers mounted upon the
of the valve rod trip fingers. Fig.3isa view | valve rod J , &l such intervals apart as to
similar to Fig. 1, showing, however, the ex- | cause one finger to lie in front of each of the 8z

- haustfan operated by a small auxiliary steam | furnace doors. Kach finger is divided into

35 engine. L | two parts and. so connected by a ruler joint

oimilar letters of reference indicate corre- | m that the lower member of the finger may
sponding parts. swing 1n oune direction only. FEach of said
~ In the drawings, A is a battery of, for in- | fingers is as to its head provided with a set go
stance, three furnaces of any usual construe- screw, whereby its angular set with respect

40 tion. - - - | to the valve rod may be adjusted at will.

B are the fire doorg, and C the ash pit N is an electric motor of any preferred con-
doors. o .. struction, conveniently mounted on top of

D is the chimney, E a special retarding | the furnace, and provided with a driving 93
damper therein, and T a steam regulator, | wheel which is connected by a band O with

45 provided with the ugual weighted arm @, | the band wheel of the exhaust fan, so that
which is connected with the lever arm e of | when said moter is in action its power will

- the retarding damper B by a rod ¢. bis a | occasion the driving of the fan.

~ bleeding or outlet pipe from said steam regu- P Q are line wires leading from any suit- 100
lator. | able source of supply to said motor, the wire

5o H is a pipe, duct, or conduit, the upper | P leading directly thereinto, but the wire Q
end of which opens into the chimney D, and | being connected to a balance arm R, the outer
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the inner end of which when held down

against the stress of the weight makes con-

tact with the contact point /, and completes
the circuit, while when raised by the stress
of said wewht it breaks said contact.

S ig an arm or extension attached to or

forming a part of the segment L, and the

outer end of whmh 18 connected by means of

a wire or rod s’ to the inner end of said
weighted arm, R, so that the raising and low-
ering of the Wewhted arm will be eontrolled
by the movement of the segment arm S.
Having thus described the construction of
& convement embodiment of my invention,
its operation will be readily understood: —-——AS—
sume all the doors of the furnace closed, all
the fingers of the valve rod except the one in
front of the last door hanging straight down-
ward, all the fingers, ex:eept smd la%t finger
.:Ll]i‘ﬂllﬂed SO thELt thelr lower members hann‘
free to swing inward on their Jomts and Sald
last finger ha,nﬂmﬂ‘ free to swing on its joint
outwm(] —assume also the mlve K’ closed,
the arm R dropped so as to break its contact
with the contact point 7/, the fan stationary,
and the retarding damper K open:—W hen,
then, the fire dom nearest the eve is, for the

purpose of charging the furnace, thrown open,

it will encountel the finger 1n front of it, and
will swing said -finger 011twmd thereby rotat-
ing the VELIVE: rod to which the finger is rig-
1dly connected.

- quently the turning and opening of the Va,lve

35

. close the damper.

K’, with the result that steam will flow
thlouﬂ"h the pipe K, fill the regulator, and

~ment will at the same time through its arm
- S-and the wire or rod S’ occasion the pulling
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‘tact, energize the motor,

down of the balance arm R to make its con-
and rotate the ex-
haust tan The smoke and oases will, there-

fore, be stopped by the damper, dlf.twn down-

ward into the pipe II by the fan, and dis-
charged into the furnace. When then the
first (:1001 is closed, it will encounter the lower
end of the finger in line in front of it, and

~ simply swing the end of said finger inward
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on its joint, the valve rod not bemn thereby
rotated. The opening and closing of the in-
termediate doors is without e.ffect upon the
valve rod. The finger located in front of
the last door of the battery is set at an angle
upon the valve rod differing from that “at

which the others are set, :-;md such that when

smd door is opened 1t will encounter said

inger, and simply lift and pass under it, but
When said door is being closed, it will en-
counter the other su:le of. smd finger,
straighten it, and swing iv inward, with the
result that the valve 10d will be mtated with
it in a direction opposite to that inwhich the
opening of the first door rotated it. The
closing of the last door and said opposite ro-
tation of the valve rod occasions by the re-

The rotation of the valve 10d |
will cause the throwof the segment and conse-

The throw of the seg--

422,189

| steam regulator and opening of the damper,
‘and also oceasions the breaking of the con-

tact of the arm R with 1its contact point, and
the consequent stoppage of the exhaust fan.
It is, of course, obvious that doors of boilers
out of service can be passed by, and that if
there be no fire in thelast furnaceof the bat-

tery, the finger of the battery mnext to the
last may be adjusted to the position de-.

seribed with reference to that of the door of
the last battery. After the steam has been
thus shut off from the pipe K the -bleeding
pipe b allows the steam in the regulator to
escape.
be opened very slightly, and the slow escape
of the steam will cause the nmdual opening
of damper L. |

In Fig. 3 of the dl&Wlﬂﬂ"S illustrated the
employ ment of a small 111dependent steam
engine for the rotation of the fan, from in-
spectlon of which it will be appment that

the same arrangement of fire doors, valve

rod, and rod ﬁlilﬂ'el s, steam regulators, damp-

ers, conduit 1ead1110‘ from the ehlmney to the

ﬁre box, fan in S&ld conduit, and steam pipes
leading to the steam 16ﬂ111thOlS is employed.
In thls modified a,mann‘ement T is an inde-
pendent or auxiliary steam engine the driv-
ing wheel, ¢, of which 1s eomlec,ted by a band
O Wlth the b:;md wheel of the exhaust fan,
5o that when the engine is thrown into oper-
ation the fan will be rotated. The engine I
is a simple type of upright engine w vhich T
deem it unnecessary to descllbe in this con-
nection,as an engine of anycharacter may be
employed The engine is by the connecting
pipe U, connected Wlt]l the steam pipe K, at
a pomt between the valve X’ and the steam
regulator I, and will receive steam and be
1:1110W11 111t0 operation for the rotation of the
fan at such time as the valve I’ may be
opened and steam let into the pipe K. The
valve of the pipe K will be opened by the

throw of the segment I, and by the opening .

of said valve the steam will of course operate
the engine 1 and consequently the fan 1, and
will also cause the lift of the arm of the qtemn
regulator and the closing of the damper L.

Othel devices than the electric motor or
the independent steam engine for driving the
said exhaust fan, and othel devices thsm
those shown and described for throwing such
motor devicesinto and out of oper atmn may,
without departure from ny invention, e re-
sorted to.

In Fig. 3 is Shown a second dampel bemﬂ
the usual damper,
above the retardine damper, the lever arm W
of which is connected by a rod w” with the
weighted armw™ of a second steam regulator
W*.  This second damper and damper regus-
lator operate in the manner usualin furnaces,

and independently of the damper and damper

regulator first described, to control the fire.
Having thus described my invention, I

verse throw of the segment the closing of the | elaim:

valve K’ and the conseq_ue,nt dloppmn of the

1. In combmatwm in a fulnace battery,

The valve of the bleedmu* pipe may
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furnace doors, a pipe leading from the chim-
ney and discharging into the furnace, a fan
mounted In said pipe, and means controlled

by the movement of the furnace doors for op--

erating said fan, substantially as set forth.

2. In combination, in a furnace battery,

furnace doors, a pipe leading from the chim-
ney and discharging into the furnace, a fan

- mounted in said pipe, means controlled by

10
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trip devices for operating said fan, and trip
devices adapted to be thrown by the move-
ment of the furnace doors, substantially as

set forth. | .

o. In combination, in a furnace battery,
furnace doors, a furnace chimney, a damper
mounted therein, means controlled by trip
devices for opening and closing said damper,
and trip devices adapted to be thrown by the
movement of the furnace doors, substantially
as set forth. | -

4. In a furnace, in combination with a se-

ries of doors, a rotatable rod, the rotation of
which controls the operation of devices for
opening and closing a damper, and jointed
trip fingers mounted upon said rod and adapt-

ed to be encountered in the movement of said-

doors, substantially as set forth. .
9. In combination, in a furnace battery,

furnace doors, a furnace chimney, a damper

mounted therein, a steam regulator connected

- with said damper, a steam pipe leading to

35
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sald regulator, a cock in said steam pipe, a

cock operating device adapted to be operated

by a trip, and a trip set to be thrown by the

‘movement of the furnace doors, substantially

as set forth., |

- 6. In combination, in a furnace battery,
furnace doors, a furnace chimney, a damper
mounted therein, a steam regulator connected:

to said damper, a steam pipe leading to said
regulator, a cock in said steam pipe, a rotat-
able rod provided with fingers adapted to be

~encountered by the furnace doors, and a cock
operating segment upon said rod, substan-

tially as set forth.

7. In combination, in a furnace battery,
furnace doors, a furnace chimney, a damper
mounted therein, asteam regulator connected
with said damper, a steam pipe leading to
sald regulator, a cock in said steam pipe the
head of which is provided with teeth, a ro-
tatable rod, upon which is' mounted atoothed

~quadrant in engagement with said head, and
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intermediate of its length provided with fin-
gers adapted to be encountered by the fur-
nace doors, substantially as set forth,

5. In combination, in a furnace, furnace
doors, a furnace chimney, a damper mounted
therein, a steam regulator connected with said
damper, a steam pipe leading to said regu-

lator, a cock in said steam pipe the head of
which is provided with teeth, a rotatable rod,
~upon which is mounted a toothed quadrant

in engagement with said head, and fingers,
each formed of parts connected by ruler joints,

mounted upon said rod so as to be adapted to ! mounted

| be encountered by the furnace doors, substan-

tially as set forth. |

J. In combination, in a- furnace battery,
furnace doors, a pipe leading from the chim-
ney and discharging into the furnace, a fan
mounted in said pipe, a motor for operating
sald fan so connected with as to be controlled
by a trip device, and a trip device consisting
of a rotatable rod provided with fingers

adapted to be encountered by the furnace
-doors, substantially as set forth. |
10. In combination,in a furnace battery,

| furnace doors, a pipe leading from the chim-
ney and discharging into the furnace, a fan
‘mounted in said pipe, a motor for causing the

3
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rotation of said fan, a rotatable rod the rota- .
tion of which causes the throwing of said fan

rotating mechanism into and out of opera-
tion, a connecting rod between said rotatable
‘rod:and said motor, and trip fingers mounted -
upon said rotatable rod to be encountered by
the furnace doors, substantially as set forth. -

11. In combination in a furnace battery,

furnace doors, a pipe leading from the chim-

9o

ney and discharging into the furnace, a.fan @

mounted in said pipe, an electric motor for
operating said fan, a balance arm the lower-
ing of which causes the throwing of said mo-

tor into operation, a rotatable rod provided

with a projecting arm connected to said bal-

ance arm,and trip fingers mounted upon said

‘rotable rod and adapted to be encountered

by the furnace doors, substantially as set

forth. | _—

- 1CO

~ 12. In a series of furnaces provided with a

chimney, in combination, a damper situated

therein, and a steam regulator connected to
sald damper, a pipe leading from the chim-
ney and discharging into the furnace,—a fan
mounted in said pipe,—a motor conmnected
with said fan, a rotatable rod mounted in
connection with a series .of furnace doors,
trip fingers upon said rotatable rod project-
ing intothe pathof the furnace doors, asteam
cock provided steam pipe leading to said

105
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steam regulator, devices upon said rotatable
rod to operate said steam cock and to throw

the motor into and out of operation, substan-
tially as set forth. |

153, In combination, in a furnace battery,
turnace doors, a furnace chimney, a damper

115

mounted therein, a pipe leading from the .

chimney and discharging into the furnace, a

fan mounted therein, a motor adapted to op-
erate said fan, means controlled by a trip de-

120

vice, for swinging said damper and operat- -
ing said fan, and a trip device adapted to be-

substantially as set forth, | -
14. In combination, a series of furnaces

thrown in the movementof the furnace doors;,

provided with a chimney, a damper sitnated

in said chimney, a steam regulator connected

to said damper,a pipe leading from the chim-
ney and discharging into a furnace,—a fan

mounted in said

pipe,—~a rotatable. rod

130

adjacent to the series of furnace
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doors, trip fingers upon said rotatable rod
projecting into the path of the furnace doors,

a steam cock in a steam-pipe leading to said
steam regulator, devices upon said rotatable
rod in engagement with said steam cock and
adapted to control the same, an electric motor
adapted to actuate the fan, provided with a
contact device, and mechanism upon satd ro-
tatable arm controlling said contact device,
substantially as set forth. |

15. In combination, a . series of furnaces

| provided with a chimney, a damper situated

in said chimney, a steam regulator connected
to said damper, a cock provided steam pipe
leading to said regulator, a pipe leading from
the chimney and discharging into a furnace,

~a fan mounted in said pipe, an electric motor

20

adapted to actuate said fan and provided
with a movable contact device, a rotatable
rod mounted adjacent totheseries of furnace
doors, engaged with the cock of the steam
pipe so that its movement operates said coek,
and connected to the contact device of the

- motor so that its movement opens and closes

said contaect, and trip fingers mounted upon
said rod, and extending in front of the fur-
nace doors, substantially as set forth.

3
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16. ITn combination, a series of furnaces
provided with a chimney, a damper situated
in said chimney, a steam regulator connected
to said damper, a steam pipe leading to said
damper and provided with a cock having a
toothed head, a pipe leading from the chim-
ney and discharging into a furnace, a fan
mounted in said pipe, an electric motor
adapted to actuate said fan and provided
with a movable contact device, a rotatable
rod mounted adjacent to the series of furnace
doors, connected to the contact device so that
its movement opens and closes said contact,
a toothed segment mounted upon said rod, en-
gaged with the head of the steam cock, and
trip fingers mounted upon said rod and ex-
tending in front of the furnace doors, sub-
stantially as set forth.,

In testimony that I claim the foregoing as
my invention I hereunto sign my name this
18th day of May, 1839. |

GEFFROY P. DENIS,

In presence of— o
W C. STRAWBRIDGE,
., NORMAN DIXON,
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