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To all whom it invay conce77: 
Be it known that I, THOMAS CLIFFORD, of 

Rochester, in the county of Monroe, in the 
State of New York, have invented new and 
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 
cially directly after fresh fuel is inserted 
Within the furnace, and has for its object the 
production of a practical and efficient device 
which is economically manufactured, is read 
ily placed in operative position, and is auto 
matic in its action; and to this endit consists, 
essentially, in a steam-pipe discharging with 
in the combustion-chamber of the furnace, a 
valve for said pipe provided with an operat 
ing part or lever connected to the door of the 
furnace, whereby 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 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 in the detail construction and arrange 
ment of the parts, all as hereinafter more 
particularly described, and pointed out in the 
claims. 

In describing this invention reference is 
had to the accompanying drawings, forming 
a part of this specification, in which like let 
ters indicate corresponding 
Views. 

Figure 1 is an elevation, partly in Section, 
of a portion of a furnace provided with my 
invention. Fig. 2 is a detail elevation, partly 
in section, of a portion 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 

parts in all the 

for said lever, and the movable operating 
piece for rocking said stop from operative po 
sition. Fig. 3 is an enlarged elevation of one 
end of the detached operating-piece. Figs. 
4 and 5 are transverse detail sectional views 
taken, respectively, onlines 44, Fig. 1, and 55, 
Fig. 2. Fig. 6 is a detail top plan view, partly 
in Section, of a portion of the steam-pipe, illus 
trating particularly the steam - discharging 
jet; and Fig. 7 is a detail sectional view illus 
trating a modified form of supplemental door 
Opening device. 

It is well known that a great waste in fuel 
is Occasioned in the operation of furnaces of 
the various kinds by the escape of carbon with 
the products of combustion, especially di 
rectly after 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 
Without the exercise of great skill, is auto 
matic in its action, and is effective in oper 
ation. w 

A represents the front plate of a furnace, 
provided with hinged doors a, a, opening into 
the combustion-chamber, (not illustrated,) 
and B a generator, which may be of any de 
sirable form, size, and construction, and is 
Supported in the usual manner above the com 
bustion-chamber. - 

C is a pipe for conveying steam or other 
fuel within the furnace combustion-chamber, 
and, as clearly seen in the drawings, one end 
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-apertures c, 
and the other end may be connected by a 
branch c' to the generator Band may be pro 
vided with a hand-valve c, of any desired 
construction, not necessary to herein illus 
trate or describe, for regulating the amount 
of steam passed through said pipe. 
D is an automatic valve, also of any suit 

able construction, for the pipe C, which regul 
lates the flow therethrough when the valve c 
is open, and d is an operating 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 and is well known 
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 d and closing the valve D. The op 
posite end of the operating part or lever d is 
guided in an arm d upon the frame of the 
valve and is connected by a chain or other 
suitable connection d to an arm a' upon the 
corresponding door a. The connection d is 
passed through an eye di upon the front 
plate A. 
As the door is opened, the connection d', 

which is normally more or less slack, is oper 
ated to depress the adjacent end of the level 
d and elevate its weighted extremity to the 
position indicated by dotted lines at Fig. 1, 
and thereby open the valve D, 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 products of combus 
tion. This action is greatly augmented by 
the inlet of air within the combustion-cham 
ber, and the inlet of the air is 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, a 
with an opening a therethrough at its base, 
arranged beneath the outlets or jets of the 
pipe C, and a supplemental door a, hinged by 
a pivotal pin a' 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 arma, 
having an upturned end or engaging shoulder 
a', and each door a, is provided with a mov 
able stop or catch A, having a weighted ex 
tremity formed with an upwardly-inclined en 
gaging face a, and a stop-shoulder orface a, 
slightly separated from the adjacent portion 
of the outer face of the door. Pins or lugs a 
upon the doors a limit the downward move 
ment of the Weighted ends of the stops or 
catches A*. 
The lower edge of each of the supplemental 

doors a is provided with an arm at, secured 
to one extremity of a chain or other suitable 
connection at', having its upper end secured 
to a support or loop (t' upon the front plate 
A. As the doors a are opened, the chains or 
connections at elevate the arms at of the sup 

plemental doors a' and rock inwardly the up 
per portions of said supplemental doors and 
permit the entrance of air to the combustion 
chamber through the openings a' ('When the 
doors at are closed. As the supplemental 
doors are opened, their engaging ends a' en 
counter the inclined faces a? of the stops A' 
and elevate the weighted ends thereof, and 
then engage the adjacent portions of the outer 
faces of the doors a. a. and limit the inward 
movement of the supplemental doors. The 
weighted ends of the stops A are automati 
cally depressed as the ends (t" of the arms (t 
pass beyond the faces a? of the stops, and the 
faces a of said stops then engage the outerface 
of the engaging end of the arms (and prevent 
the retrograde or closing movement of the Slip 
plemental doors (c. 

75 

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 extremities of a lever 
E, pivoted at e to the front plate A and hav 
ing one end connected by a chain or other con 
nection e' to the free unweighted end of the 
operating part or lever d. 
F is a stop for holding the lever clin its po 

sition assumed when the valve D is open, and 
Gis a movable operating-piece for forcing said 
stop from operative position. The stop F is 
pivoted by a pivotal pin fat its upper end 
and normally assumes a vertical position, and 
is provided at its lower end with a shoulder 
f'for engaging a shoulder dupon the weighted 
end of the lever d and preventing the descent 
of said weighted end. The stop F is also 
formed with an inclined face f, extending 
from the shoulder f', and as the operating part 
or lever d is rocked to its position (shown by 
dotted lines at Fig. 1) and its weighted end is 
elevated the shoulder dof the lever d engages 
the inclined face f' of the stop F and rocks 
said stop on its pivot. As soon as the shoulder 
d is elevated above the shoulder f', the stop 
Fassumes its normal position, with its shoul 
der f' directly beneath the shoulder d, 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 at a, and con 
sists, preferably, of a closed cylinder pivoted 
at G' 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 g’ for per 
mitting the ready passage of the liquid to the 
normally-depressed end g” 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 a screw 
having its inner end movable within a groove 
g in the transverse partition g in the cham 
ber of the operating-piece and having its 
outer end extended beyond said chamber for 
facilitating adjustment of said valve. This 
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valve is readily adjusted to regulate the re 
turn movement of the liquid through the 
groove g when the operating-piece is forced to 
its position. (Indicated by dotted lines at Fig.1. 
His a link having 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 forcing 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 
Ct. The connection of the link H to the oper 
atting-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 a lateral arm having a curved slot 
g", 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 g, and as the operating part 
or lever d is rocked to its position (indicated 
by dotted lines at Fig. 1) the end of the link 
engages the upper end or bearing-face of the 
slot g and rocks the operating-piece G to its 
position, (indicated by dotted lines at Fig. 1) 
with its normally-elevated end depressed into 
close proximity to a stop I. 
When a sufficient amount of the mercury 

or other liquid within the chamber of the op 
erating-piece has flowed through the passage 
g' by means of the adjustment of the valve 
g to counterbalance the endg of the operat 
ing-piece, said operating-piece is rocked. On 
its pivot until its opposite end engages the 
stop I. 
The operating-piece G is provided with a 

faceg, which is by this movement of the op 
erating-piece engaged With the upper end of 
the stop E and rocks said stop on its pivot 
until its shoulder f is disengaged from the 
shoulder dis of the lever D, whereupon the 
Weighted end of said lever is automatically de 
pressed, and thereby closes the valve D and 
operates the lever E to elevate the Weighted 
ends of the stops A*A* for the supplemental 
doors a. As the operating part or lever das 
sumes its normal position, the link Hengages 
the lower engaging face of the slot g of the 
operating-piece and rocks Said Operating 
piece to its normal position, Whereupon the 
liquid within the same returns to its endg’. 

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 the lever d the valve Dis opened 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 forcibly draws 
any air through said inlets into the combus 
tion-chainber. 
ver d is operated to open the valve D, the stop 
therefor prevents the downward movement of 
the weighted end of said lever, and the move 

As the operating part or le 

ment of the operating part or lever dialso 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 
atting-piece automatically rocks On its pivot 
and forces from operative position the stop for 
the operating part or lever d, whereupon said 
operating part or lever 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. By the adjustment of the 
valve g the length of time required to effect 
the automatic rocking of the operating-piece 
for shutting of 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 c. 
At Fig. 7 I have shown a modified form of 

supplemental door-opening means in which 
the door a is provided with an opening a 
and with a supplemental door Ci', hinged 
thereto at a for closing said opening a'. 
The supplemental doora is provided with a 
movable arma, having its upper end pivoted 
upon the hinge-pin a' and provided with a 
shoulder extending upWardly above the hinge 
pin a for engaging the outer face of the door 
a0 as the lower end of the arm a is rocked 
outwardly from the doora. As the door a 
is closed, the lower end of the arm a engages 
a stationary calm C''', secured to a Suitable Sup 
port beneath the doors a'a', and the shoulder 
projecting from the upper end of Said arm en 
gages the supplemental door Cand rocks the 
sameinwardly fromits normal closed position. 
When the door ais in normal closed position, 
the arma isfree to assume itsinoperative po 
sition, as its lower end has passed beyond the 
stationary cama, and when said door a' is 
opened the armgis free to swing on the hinge 
pin a, since its lower end swings toward the 
door a and the shoulder at its upper end 
moves away from the supplemental door Ct. 

It is evident that the detail construction and 
arrangement of the parts of my furnace at 
tachment maybe 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 I claim as new, and desire to secure by 
Letters Patent, is 

1. The combination 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 
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 connected to 
the stop for forcing said stop from operative 
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position, substantially as and for the purpose 
set forth. 

2. The combination with the combustion 
chamber and movable door of a furnace; of 
a pipe discharging within the combustion 
chamber, a valve for said pipe provided with 
an operating part or lever connected to the 
door, whereby, when the door is opened, the 
alve is automatically opened, a movable stop 

for holding the valve operating part or lever 
in its position assumed when the valve is open, 
a fixed support, and almovable 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 motion, sub 
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 valve 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 
secured to the door for holding the valve op 
erating part or lever in its position assumed 
when the valve is open, a hollow movable 
operating piece for forcing said stop from op 
erative position provided with a liquid con 
taining chamber, and valves for regulating 
the flow of the liquid through said chamber, 
substantially as and for the purpose specified. 

4. The combination 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 
erating part or lever connected to the door, 
whereby, when the door is opened, the valve 
is automatically opened, a movable stop for 
holding the valve operating part or level 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. 

5. The combination 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 airinlet for drawing the 
air therethrough into the combustion cham 
ber, a valve for said pipe provided with an op 
erating part or lever connected to the door, 
whereby, 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, a 
fixed support, and a movable operating piece 
for forcing said stop from operative position 
connected to said operating part or lever of 
the valve with a lost motion, substantially as 
specified. 

6. The combination with a furnace combus 
tion chamber, 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 
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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 is 
automatically opened, and, whereby when the 
valve operating part or lever is moved from 
its position assumed when the valve is open, 
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, and a movable operating piece for 
forcing said stop from operative position, 
substantially as and for the purpose de 
scribed. 

7. The combination with a furnace combus 
tion chamber, 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 is open, the valve is 
automatically opened, and, whereby when the 
valve operating part or lever is moved from 
its 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 connected to said operating part or le 
ver of the valve with a lost-motion, and pro 
vided with a liquid containing chamber, and 
valves for regulating the flow of the liquid 
through said chamber, substantially as and 
for the purpose specified. 

S. 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, a mov 
able stop or lever for detachably engaging the 
lateral arm having a weighted end provided 
with an inclined 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. 

9. The combination with a furnace combus 
tion chamber, the movable doors of the fur 
nace, each provided with an automatically 
closing supplemental door, independently 
moving stops for preventing closing of the 
supplemental doors, and a movable lever for 
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 its posi 
tion assumed when the valve is opened, and 
a movable operating piece for forcing 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 valve for said pipe provided with 
an Operating weighted part or 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 lever 
and the other engaged with said faces of the 
movable operating piece, substantially as de 
scribed. 

II. The combination with the combustion 
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 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, sub 
stantially as and for the purpose set forth. 

12. 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 
Said 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 
Said opening, a stop supported by the mov 
able door and preventing its closing for en 
gaging the supplemental door, and an Oper 
atting 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 
said opening, a connection for automatically 
opening the supplemental door, and an oper 
atting piece supported at one side of the door 
for automatically controlling the closing of 
the Supplemental door, substantially as and 
for the purpose described. 
In testimony whereof I 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, 1893. 

THOMAS CLIFFORD. 
Witnesses: 

HAMPDEN HYDE, 
WARREN ET. BOLES. 
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