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To all whom it ma Y CORCETTL:

Be it known that I, THOMAS CLIFFORD, of
Rochester, in the county of Monroe, in the
State of New York, have invented newa,nd
useful Improvements in Furnace Attach-

“ments, of which the following, taken in con-

nection with the accompanying drawings, is
a full, clear, and exact description.

My invention relates to improvements in
furnace attachments of the class set forth in
my previous patent, No. 467,157, dated Jan-
uary 19, 1892, for preventing the escape of
carbon with the gases of combustion, espe-
clally directly after fresh fuel is inserted
within the furnace, and has for its object the
production of a practical and ef
which is economically manufactured, is read-
1ly placed in operative position, and is auto-
matic in its action; and to this end it consists,

essentially, in a steam-pipe discharging with-

1n the combustion-chamber of the fuarnace, a

valve tor said pipe provided with an Opemt- |

ing part or lever connected to the door of the
fur nace, whereby when the dooris opened the
valve is &111301]1&1310&11}7 opened, a movable stop
for holding the valve-operating part or lever
in its position assumed when the valvelsopen,
and an automatic operating-piece for forcing
said stop from operative position.

The invention also consists in an air-inlet
for the combustion-chamber, through which
the steam discharges for automatically draw-
ing the air through said inlet into the com-
bustion-chamber, a supplemental door for the
movable door of the furnace, a stop for hold-
ing the supplemental door in its open position,
and 1n the detail construction and arrange-
ment of the parts, all as hereinafter more
particularly described, and pomted out in the
claims.

In describing this invention referenee is
had to the accompanying drawings, forming
a part of this specification, in which like let-

ters indicate corresponding palts in all the

views.

Figure 1 is an’ elevatlon partly in Seetwn
of a por‘mon of a furnace plowded with my
invention. ¥ig. 2is adetall elevation, partly
In section, of a pOI’thll of one of the stops for
the supplemental doors, a part of the lever
for operating said stop, the operating part or

lever for the valve of the steam-pipe, the stop

client device

(No mudel )

— - - —

for said lever, and the movable operating-
piece for rocking said stop from operative po-
sition. Kig. 3 is an enlarged elevation of one
end of the detached operafing-piece. Figs.
4 and 5 are transverse detail sectional views

taken, respectively,onlines44, Fig. 1,and 55,

Fig.2. Kig.61sa detail top plan view, partly
In section, of a portion of the steam-pipe, illus-
trating partieula-ﬂy the steam - discharging
jet; and Fig. 7 is a detail sectional view illus-
trating a modlﬁed form of supplemental d001-
opening device.

It 1s well known that a great waste in fuel

18 occasioned in the Operatlon_ of furnaces of

the various kinds by the escape of carbon with
the products of combustion, especially di-
rectly atter fresh fuel is inserted within the
combustion-chamber. Various devices have
been produced for preventing the escape of
the carbon; but none of these have as yet
come Into general use.

My present invention consists of a simple
device which can be attached to any furnace

,wﬂhout the exercise of great skill, is auto-
matic in 1ts action, and is e
;atlon

eotwe in oper-

A represents the front plate of a furnace,

provided with hinged doors a a, opening into

the combustion - eh&mber (not illustrated, )

and B a generator, which may be of any de-

sirable f01n1 size, and construction, and is
supported in ‘theusual mannerabove the COM--
bustion-chamber.

C is a pipe for conveying steam or other
fuel within the furnace combustion- chamber

of said pipe is provided with a series of out-
lets or jets C', Fig. 6, removably secured to
lateral branches of said pipe and provided

| with outwardly-diverging outlet-aperturesc,
‘and the othel end may be connected by a
‘branch ¢’ to the generator B and may be pro-

vided with a. hand—valve c’, of any desired
construction, not necessary to herein illus-
trate or deseribe, for regulating the amount
of steam passed through said pipe.

D is an automatic v&lve also of any suit-
able construction, for the pipe C, which regu-
lates the flow therethr ough when the valve 2
is open, and d is an operamn part or lever
pivoted at d’' to an arm of the. valve-shell and

‘hinged at d® to a plunger d°, which opens and
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closes the valve D. As this valve D may be |

of any desired construction andis wellknown
to one skilled in the art, it is unnecessary to
further illustrate or describe the same.

One extremity of the operating part or le-
ver d is provided with a weight d* for nor-
mally elevating the opposite end of the operat-

ing part or lever d, and thereby elevating the

plunger ? and closing the valve D. The op-
posite end of the operating part or lever d is
ouided in an arm d° upon the frame of the
alve and is connected by a chain or other
suitable connection «° to an arm ¢’ upon the
corresponding door a. The connection d° is
passed through an eye d' upon the front
plate A. |

As the door is opened, the connection d°

which is normally more or less slack, 1s oper-
ated to depress the adjacent end of the lever
d and elevate its weighted extremity to the
position indicated by dotted lines at Kig. 1,
and thereby open the valve DD, whereupon the
steam is discharged through the jets or out-
lets C’ C' of the pipe C into the combustion-
chamber. Consequently as fuel is added

after opening the door the steam discharged

within the combustion-chamber greatly ac-
celerates its combustion and reduces the es-

cape of carbon with the produets of combus-

tion. This action is greatly augmented by
the inlet of air within the combustion-cham-
ber, and the inlet of the airis effected by pro-
viding the front plate A with a series of in-
lets A’ A’ and discharging the steam from the
outlets or jets C' C' through said air-inlets,
and thereby drawing the air within the com-
bustion-chamber. I also effect the inlet of
the air by providing each of the doors a «
with an opening «* therethrough at its base,
arranged beneath the outlets or jets of the
pipe C, and asupplemental door ¢?, hinged by
a pivotal pin ¢* at its lower edge. 'The up-
per edges of the supplemental doors are mov-
able inwardly, as clearly seen at Fig. 4, and
said doors consequently form inclined walls,
by which the air entering the openings a* a?
is directed upwardly toward the steam dis-
charged by the outlets or jets of the pipe C.
Each supplemental door is provided on its

outer face with a laterally-extending arm a’,

having anupturned end or engaging shoulder
ab, and each door ¢ is provided with a mov-
able stop or cateh A® having a weighted ex-
tremity formed with an upwardly-inclined en-
caging face a’, and a stop-shoulder orface o,

slightly separated from the adjacent portion

of the outer face of the door. Pins or lugs o’
upon the doors a limit the downward move-
ment of the weighted ends of the stops or
catches A* o .
The lower edge of each of the supplemental

doors ¢ is provided with an arm o', secured

to one extremity of a chain or other suitable
connection ¢!', having its upper end secured
to a support or loop ¢! upon the front plate
A. As the doors a are opened, the chains or
connections a'televate the arms '’ of the sup-

plemental doors ¢® and rock inwardly the up-
per portions of said supplemental doors and
permit the entranceof air to the combustion-
chamber through the openings ¢ ¢* when the
doors @ are closed. As the supplemental
doors are opened, their engaging ends «’ en-
counter the inclined faces ¢ of the stops A*
and elevate the weighted ends thereof, and
then engage the adjacent portions of the outer
faces of the doors ¢ ¢ and limit the inward
movement of the supplemental doors. 'I'he
weighted ends of the stops A® are automati-
cally depressed as the ends ' of the arms «
pass beyond the facesa’ of the stops, and the
faces ¢f of said stops then engage the outer face
of the engaging end of the arms «” and prevent
the retrograde or closing movement of the sup-
plemental doors «®. ,

The adjacent ends of the stops A® for the
supplemental doors are provided with up-
wardly-extending arms A’ having lateral ex-
tremities, one being arranged beneath and the
other above the opposite extremiticsof a lever
B, pivoted at e to the front plate A and hav-

ingone end connected by achainorother con--

nection ¢ to the free unweighted end of the
operating part or lever (.

T is a stop for holding the lever ¢ in its po-
sition assumed when the valve D isopen, and
Gisamovable operating-piece for foreing said
stop from operative position. The stop If is
pivoted by a pivotal pin f at its upper end
and normally assumes a vertical position, and
is provided at its lower end with a shouldexr

f'forengaging ashoulder d®upon the weighted

end of the lever d and preventing the descent
of said weighted end. The stop If is also
formed with an inclined face f? extending
fromtheshoulder 7, and asthe operating part
orlever d is rocked to its position (shown by
dotted lines at Fig. 1) and its weighted end 1s
elevated the shoulder d®of the lever d engages
the inclined face f* of the stop ¥ and rocks
saidstoponitspivot. Assoonasthe shoulder
d? is elevated above the shoulder /', the stop
I assumes its normal position, with its shoul-
der 7' directly beneath the shoulder «°, and
the weighted end of the lever d is then pre-
vented from downward movement. |

The operating-piece G is preferably sup-
ported at one side of the doors « a, and con-
sists, preferably, of a closed cylinder pivoted
at ' and provided with an internal chamber
containing mercury or other similar liquid,
and provided at its central portion with a
transverse partition g, having a central pas-
sage opened and closed by a valve ¢’ for per-
nmitting the ready passage of the liquid to the
normally-depressed end ¢* of said operating-
piece and preventing the return movement
of said liquid. The operating-piece G is also

provided with a valve ¢g°, consisting of ascrew
having its inner end movable within a groove
g*in the transverse partition ¢ in the cham-
ber of the operating-piece and having its
outer end extended beyond said chamber for
facilitating adjustment of said valve. 'T'his
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valve is 1eadﬂy adjusted to regulate the re-
turn movement of the 11q111c1 through the
oroove g*when the operating-piece is f01 ced to
it pos)ltlon (Indicated by dotted lines at
Fig.1.)

T is a link havmﬂ' one end hinged to the
normally-depressed or weighted end of the op-
erating part or lever d and the other con-
nected with a lost motion to the operating-
piece G for foreing said operating-piece to its
position (indicated by dotted lines at Fig. 1)
as the operating part or lever d is actuated to
open the valve D by the opening of the door
a. 'T'he connection of the link H to the oper-
ating-piece G by a lost motion may be ef-
fected in any desired manner; but as pref-
erably constructed said operating-piece is
formed with alateral arm having a curved slot
¢°, the opposite ends of which form separate
bearing-faces, between which the upper end
of the link is movable. Said end of the link
normally engages the lower end or bearing-
faces of the slot ¢ and as the operating part

or lever d is rocked to its position (indicated

by dotted lines at ¥ig. 1) the end of the link
engages the upper end or bearing-face of the

slot ¢* and rocks the operating-piece G to its

position, (indicated by dotted lines at Fig. 1,)
with itsnormally-elevated end depressed into
close pr 0t1m1ty to a stop L.

When a sufficient amount of the mercury
or other liquid within the chamber of the op-
erating-piece has flowed throngh the passage
g* by means of the adjustment of the valve
g°® 1o counterbalance the end ¢* of the operat-
ing-piece, said operating-piece is rocked on
its pivot until its opposite end engages the
stop 1.

The opemtmo*-—plece G is prowded with a
face g%, which is by this movement of the op-
er atmﬂ-plece engaged with the upper end of
the stop ¥ and Tocks said stop on 1ts pivot
until its shoulder 7' is disengaged from the
shoulder d°® of the lever D, whereupon the
weighted end of said leverisautomatically de-
pressed, and thereby closes the valve D and
operates the lever K to elevate the weighted

~ends of the stops A* A* for the supplemental

doors a®. Asthe operating part or leverd as-
sumes 1ts normal position, the link H engages

- the lower engaging face of the slot ¢° of the

operating-plece and rocks said operating-

- piece to its normal position, whereupon the
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liquid within the same returns to its end g~

In the practical operation of my invention
the doors a are opened to permit the entrance
of fuel and the supplemental doors are auto-
matically opened, and by the connection d®
and theleverdthe valve Disopened and steam
passes from the jets or outlets C' of the pipe
C through the inlets A’ into the combustion-
chamber. of the furnace and forecibly draws
any air through-said inlets into the combus-
tion- ehamber As the operating part or le-
ver d is operated to open the valve D, the stop

therefor preventsthe downward movement ol

the weighted end of said lever, and the move-

ment of the operating partorlever d also rocks
the operating-piece on its pivot. The doors
are then closed and the air enters the combus-
tion-chamber through the openings in said
door since the supplemental doors are open,
and after a suitable interval of time the oper-
ating-piece automatically rocks on its pivot
and forces from operative position the stop for
the operating part or lever d, whereupon said
operating part orlever closes the valve D, and
thereby shuts off the entrance of steam within
the combustion-chamber and operates the
lever E to permit the automatic closing of the
supplemental doors. Bythe ad;]ustment of the
valve ¢° the length of time required to effect
the automatic roeking of the operating-piece
for shutting off the entrance of steam to the
combustion-chamber may be regulated at will,
and the amount of steam passed to the valve
D may be regulated at will by the valve ¢
At Fig. 7 I have shown a modified form of
supplemental door-opening- means in which
the door a® is provided with an opening
and with a supplemental door ¢*®, hinged
thereto at a2 for closing said opening o,
The supplemental door a3° is provided with a

‘movable arm ¢*°, having its upper end pivoted

upon the hmﬂ'e-pm a®® and provided with a
shoulder extending upwardly abovethe hinge-
pin a* for engaging the outer face of the door
a® as the lower end of the arm a® is rocked
outwardly from the door a®.
is closed, the lower end of the arm a* engages
a sta,tlona,ry cam a®, secured to a suitable Sup-

‘port beneath the doors a® a®, and the shoulder

projecting from the upper end of said arm en-
oa.0es the s supplemental door ¢® and rocks the
same inwardly fromits normal clogsed position.
Whenthe door ¢*is innormal closed position,
the arm ¢’is free to assume its inoperative po-
sition, as 1ts lower end has passed beyond the
Statlonary cam a%, and when said door a® is
opened the arm 95018 free toswing on the hinge-
pin a', since its lower end swings toward the
door a?” and the shoulder at 1ts upper end
moves away from the supplemental door a®.

It is evident that the detail construction and
arrangement of the parts of my furnace at-
tachment may be considerably varied without
departing from the spirit of my invention.
Hence I do not herein specifically limit my-
self to its detail construction and arrange-

‘ment.

Having thus fully described my invention,

what 1 clalm as new, and desire to secure b'y
Letters Patent, is—

1. The combmatlon with the combustion

chamber and movable door of a furnace; of a
pipe discharging within the combustion cham-
ber, a valve for said pipe provided with an
operating part or lever connected to the door,

whereby, when the door is opened, the valve
i1s automatically opened, a movable stop for

| holding the valve operating part or lever in

1ts pOSlthll assumed when the valve 1s open,

~and a movable operating piece connected to
 the stop for forcing said stop from operative
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position, substantially as and for the 1}111‘1‘)050
Set forth. .

"The combination with the combustion
chmuber and movable door of a furnace:; of
a pipe discharging within the cmnbu%mn

chamber, a Va,lve for said pipe provided with

an operating part or lever connected to the

door, whereby, when the door is opened, the

'Ta-lve is automatically opened, a movablestop
for holding the valve operating part or lever
inits position assumed when the valve 1isopen,
a fixed support, and amovable operating piece
mounted on said support and connected to
the stop for forcing said stop from operative

position and connected to said operating part

or lever of the valve with a lost nmuon, suh-
stantially as described. _
3. The combination with the combustion

chamber and movable door of a furnace; of

a pipe discharging within the combustion
chamber, a v lee for said pipe provided with
an operating part or lever connected to the
door whereby, when the door is opened, the

valveis automatically opened, a movable stop

seeured to the door for holding the valve op-
erating part or lever in its pO‘Slthll assumed
when the valve 1s open, a hollow movable

operating piece for forcing said stop from op-
erative position prowded with a liquid con-
taining chamber, and valves for regulating
the ﬂow of the liquid through said clmmber
substantially as and for the purpose speclﬁed

4. Thecombination with a furnace combus-
tion chamber having an air inlet and a mov-
able door of the furnace; of a steam pipe dis-
charging through the air inlet for drawing the
air therethrough into the combustion cham-
ber, a valve for said pipe provided with an op-
emmnﬂ' part or lever connected to the door,

wher eby when the door is opened, the valve

is automatically opened, a movable stop for

holding the valve operating part or lever in its

position assumed when the valve is open, and
a movable operating piece for forcing said
stop from operative position, substantially as
and for the purpose described.

. Thecombination with a furnace combus-
tion chamber having an airinlet and a mov-
able door of the furnace; ofa steam pipe dis-
charging through the air inlet for drawing the
air Lherethrounh into the combustion ehmn-
ber, avalve for said pipe provided with an op-
emtuw part or lever connected to the door,
whereby, when the door is opened, the _*mlv@
is automatically opened, a movable stop for
holding the valve operating part or lever in
its 13081131011 assumed when the valve isopen, a
fixed support, and a movable operating piece
for forcing said stop from operative position
conneeted to said operating part or lever of
the valve with a lost motion, substantially as
specified. |

6. The combinationwith a furnace combus-
tion chamber, the movable door of the furnace
provided with a supplemental door, and astop
for holding said supplemental door open; of a
pipe discharging within the combustion cham-

550,017

[ ber, a valve for said pipe provided with an

operating part or lever connected to the door
and to the stop for the supplemental door,
whereby, when the door is open, the valve 1s
automatically opened, and,whereby when the
valve operating part or lever is moved from
its position assumed when the valve 13 open,
the stop for the supplemental door is also
moved from itsoperative position, a movable
stop for holding the valve operating part or
lever in its position assumed when the valve

75

is ‘open, and a movable operating picce for

forcing said stop from operative position,
%11bsmntmlly as and for the purpose le-
%Gl‘lbed
7. The combination with a furnace combus-

tion echamDber,the movable door of the furnace
provided with a supplemental door,and a stop
for holding said supplemental door open; of a
pipe discharging within the combustion ¢cham-
ber, a valve for said pipe provided with an
operating part or lever connected to the door
and to the stop for the supplemental door,
whereby, when the door 1s open, the valve 1s
automatically opened, and, whereby when the

valve operating part or lever is moved from
1Ls position assumed when the valve is opened,
the stop for the supplemental door is also
moved from its operative position, a movable
stop for holding the valve operating part or
lever in its position assumed when the valve
is open, a fixed support, a movable operating
piece for forcing said stop from operative po-
sition emmected to said operating part or le-
ver of the valve with a lost-motion, and pro-
vided with a liquid containing ehmnber, and
valves for regulating the flow of the liquid
through said chamber, substantially as and
for the purpose speciified.

8. The combination with a furnace door,
an. automatically closing supplemental door
hinged to the furnace door and formed with
a lateral arm having an engaging end, & mov-
able stop orlever for detachably engaging the
lateral arm having a weighted end provided
with an in¢lined engaging face, a movable op-
erating piece connected to the stop for forcing
said stop from operative position and a stop
shoulder or face, substantially as and for the

_purpose set forth.

The combination with a furnace combus-
tlon chamber, the movable doors of the fur-
nace, each prowded with an automatically
closmﬂ* supplemental door, independently
moving stops for prevenmw closing of the
su.pplemental doors, and a movable lever Tor
operating said stops; of a pipe discharging

within the combustion chamber, a valve for

said pipe provided with an operating part or
lever connected to the door and to the stop
operating lever, whereby the stop operating
lever is actuated, a movable stop for holding
the valve operating part or lever in 1ts posl—
tion assumed when the valve is opened, and
a movable operating piece for foreing said
stop from operative position, substantially as

and for the purpose described.
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10. The combination with the combustion
chamber and movable door of a furnace; of
a pipe discharging within the combustion

chamber, a V&IVG for sald pipe provided with

an opera,ting welghted partor lever connected

to the door, a movable stop for holding the

valve operating part or lever in its position

~assumed when the valve is opened, a mov-

able operating piece having a shoulder for
actuating said stop and provided with sep-
arated engaging faces, and a link having one
end secured to the operating part or level
and the other engaged with said faces of the

‘movable operatlnw plece, substantially as de-

scribed.

11. The combination with the combustlon
chamber and movable door of a furnace; of
a pipe provided with a removable jet having
outwardly diverging outlet passages discharg-
Ing within the combustion chamber, a valve
for said pipe provided with an automatically

movable operating part or lever connected to

the door, whereby, when the door is opened,
the valve 1s automatically opened, a movable
stop for holding the valve operating part or
lever 1n its posmon assumed when the valve

.18 open, and a movable operating piece for

30
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forcing said stop from operative position, sub-
Stantmlly as and for the purpose set forth.
The combination of the combustwn
chamber of a furnace, a movable door for
permitting access to the furnace provided

with an opening therethrough, an automati-

cally closing supplemental door for closing
sald opening, and an operating piece sup-

ported at one side of the door for automati-
cally controlling the closing of the supple-
mental door, substantially as described.

13. The combination of the combustion
chamber of a furnace, a movable door for
permitting access to the furnace provided
with an opening therethrough, an automati-
cally closing supplemental door for closing
sald opening, a stop supported by the mov-
able door and preventing its closing for en-
gaging the supplemental door, and an oper-
ating piece for automatically controlling the

closing of the supplemental door, substan-

tially as specified.

14. The combination of the combustion
chamber of a furnace, a movable door for
permitting access to the furnace provided
with an opening therethrough, an automati-
cally closing supplemental door for closing
sald opening, a connection for automatically
opening the supplemental door, and an oper-
ating piece supported at one side of the door
for automatically controlling the closing of
the supplemental door, substantmlly as and
for the purpose described.

In testimony whereof 1 have hereunto
signed my name, in the presence of two at-
testing witnesses, at Rochester, in the county
of Monroe, in the State of New. York, this
18th day of September, 1393.

THOMAS CLIFFORD.

Witnesses:
HAaMPDEN HYDE,
WARREN H. BOLES.
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