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(No medel )

- To @ZZ whmn it may concermn:
Be it known that I, WirLiam L. DENIO a

citizen of the United St&tes and a resident of
Rochester,in the county of Monroe and State

of New Ymk have invented certain new and

useful Impr ovements in Smoke-Consumers,of

which the following is a specification.
This invention 1elates to smoke-consumers

- or devices whereby by means of a stream of
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L5

20
- devices applied thereto and shewmﬂ' also the
regulating portion of themechanism indicated
as being at a suitably distant point from the

- furnace.
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.'35

- known.:

40

oxldizing vapor or gas injected into the fire-
- space of ¢ a furnace the combustion of the gases

or smoke is made more perfect.

T'he invention relates particularly to means
for controliing or determining the length of
time for Wthh the injection of the vapor Or
gas shall continue. |

The invention consists in the devices 11616-
inafter described and claimed.

In the drawings, Figure 1 lepiesents the

front of a boiler fumaee having one of my

Fig. 2 is a plan view of the regu-
lator element in my device. TFig. 3is a plan
view of the valve-actuating dewee Fig. 4
is a detailed view showing other positions of
parts of the device ShOWll in Fig. 8, and IMig.
5 18 a cross-section on the line 5 of I‘m 2.
In the dmwmﬂ'e, 1 is Lhe front of a b01le1-
fu* nace. |
9 is the fire- dom Ie&dmﬂr to the fire- epaee

'abeve the grate.
3 1s a pipe leading from the stemn dome to

a point in the b011e1 -front over the fire-door
2,whence the pipe 3 leads through the boiler-
front and into the fir e-—spaee in a manner well
In the pipe 3isan or dinary valve 4,
if so desired, and in said pipe is also a valve

o,which is plefel ably a balanced valve,which
i8 provided with an extended va,lve-stem 6,

leading into the box 7, Wth]l contams the
valve- aetuetmﬂ* meehamsm

1o the fire- door 2 18 attaehed one end of a
flexible shaft §,which is connected to a stem

9, leading into the box 7, and inside said box |

"bea,lm-:r an 0pe1atmn~ dewce, such asthe cam

10.
erates the valve

(Shown in Figs. 3and 4.) This cam op-
actuatmn' mechanism in one

5o direction whenever the ful_naee -door 2 is |

' opened Lhe1 eby tmmnﬂ* the shaft 8 and the .

‘cam 10. While the flexible shaft 8 i isthe pre- -
ferred form of connection between the fur-
nace-door and the valve-actuating mechan-
ism, it is obvious that other devices adapted 55
to transzmt rotary movement from the fire-
door 2 to the cam 10 may be used in its place.
The devices herein set forth are electrically 5 |

operated, as hereinafter explained, and the

box 7 bears bmdmmposts A B C, connected 60
with the interior mechanism in said box and
forming the terminalsoutside the box of three
conductor-wiresz,7, and z. Inthe conductor-
wire x is a b&ttely X. The wires z, v, and
zrun to binding-posts A, B, and C upon a 65
box 11, containing the tlme detel mining de-
viee. ThIS box may be set in any smtable
position, distant from or near to the fur nace,
acemdmﬂ* to the eonvemenee of the user- of
the dewee

The box 11 contmue a double clock-move-
ment having the gear-wheels 12 12, which are
portions of identijeal clock mechanisms. The o
use of these duplicate clock mechanisms is
for the purpose of security of operation of the 75
device, so that if one of the clock mechanisms
should break down the other would remain in
operation. The two gear-wheels 12 12 mesh
with a pinion 13 upon a stem 14. Upon this
stem is a block 15, held thereon by friction, 8o

70

'so that the block: Lul ns with the stem 14 When "

no resistance is interposed to the movement

of the block; but the stem 14 turns in the
block when 1eelstance is interposed against
the movement of the latter. In order £ fas- 83
ten the block 15 upon the stem 14, I employ -
the devicesshown in Figs. 2and 5. Thestem
hasagroove 16, and ih.the grooverestsatrans- -
verse spring-bar 17, which is attached to the
block. The spnnﬂ'-bm 17 has slight move- go

“ment in a slot in the block, as shown in Fig.

5, and rests in the groove 16 of the pin 14 with
sufficient friction to be moved by the rotation

~of the pin 14, as above described.  The block
15 bears a elrcmt-closel arm 18, which is ea- g3

pable of vibration upon the pin 14, as just
described. One end of the arm 18 forms the N
armature of the electromagnet 190, and when

said maﬂ*net is enerfrlzed the arm. 18 is drawn

into the pOSItlou shewn in full Iines in Iig. 2. 100,




. posts A B of the box 11 to the coils of the |
electromagnet190. Adjacenttothe otherend

10

Conneetmﬂ“ wues s b ran fmm the bmdmﬂ*-

of the arm 18 is an adjustable contact device

consisting of the rod 19, screw-threaded fora
portion of its length and passing through an

insulated bloek 20 within the box 11, so that
- when the rod 19 is turned its end may be_

moved to or from the arm 18. " From the wire

b, running to the electromagnet 190, extends

~ a branch wire ¢, connecting- with tlle clock

20

~ These conneetmmwues are shown in dot‘red:

ures shown as running outside of the bOK@S

~ lines in the two figures mentioned.

30
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mechanism.

latter is pivoted at 24 inside the case 7.

ver and the Valve stem to open the valve 5

and permit the passage of steam through the |
The
~lever 25 is provided with a spring 25, attached
to the casing of the box and a,d]ustable for |
tension by means of a screw 26 for normally
~ moving the lever in such a direction as to |
hold the valve closed. TFig. 3 shows the parts
in the normal position of rest before the fur-
| ~nhace-door 2 is opened.
is an electromagnet 27, provlded with an ar-
. mature-arm 28, plvoted in & common manner. -

The armature-arm 28 involves a lateh or re-

pipe 3 into the fire-space of the fu'rna,_ce. -

N tainer and is p1essed by a spring 29, which

..............................................

-5;5-

- 0o

jection 31 upon the lever 23.

end firmly to the block a.nd free to move at

- the otherend. A pin 35 upon the lever 23 is
adapted, after a slight movement of the lever
23 from its normal position of rest has oc-.

curred, to come in contact with the arm or

spring 34 and to move it successively into
contact with the contact surfaces or points 32

and 33. The notech or shoulder 30 on the ar-

mature-arm 28 is in such a position that the
‘pin 31 on the lever 23 will engage in s

or arm 34 and the plate or surface 32.
‘binding-post A on the box 7 is connected with’
‘the spring or arm 384, and the binding-post C
18 connected thlouﬂ‘h the electromagnet 27 .
| with the contact plate or point 33.
-~ frameor box 11, and from the insulated block:
20 a conneetmﬂ*-bal 21 runs to and presses.
upon a smtable portion of the rod 19, and |
from the bmdmo‘—post C of the box 11 a con-
‘necting-wire d runs to the connecting-bar 21.
The binding-posts in the boxes 7 and 11 are
of course insulated from said boxes, and the
~connecting-wires running from said blndmm—; _
posts w1th1n the boxes to different parts. of |
- the mechanism are shown in dotted lines in
- Figs. 2 and 3, but are of course ordlnarﬂy in--

-sulated and placed within the boxes in suit-
~able positions, while for clear]y showing the |
operation of the machine they are in the fig-

| the box 7.

latch from the pin 31 of the lever 23.
spring 36 normally holds the end of the rod

An:
~ end of thelever projects intosuch a position
that the tur ning of the cam 10 moves the le-

~Within the casing 7 |

.....................................................

o electromagnet. 27 and to move the 1a,tch1n:,
end of the arm 28 so that a notch or shoulder
- 30 upon said arm may engage a pin or pro-
- Within the box |
7 are two insulated contact surfaces or points
32 and 33, and upon said block is also a mov-
able eontach—m m 34, which is preferably made
of a coiled spring, as shown, attached at one

....................................

notch wheﬁ the arm 34 makes eonta;ct Wlth';

the surface or point 33; but the cam 10isof
such proportion that when it is turned by the 70
openingof the furnace-door the leveris moved =
‘beyond the latching-point just mentioned and

so far as to cause contact between the spring

The
75

The bind- '
ing-post B is conneeted wzth the surf&ee or
point 32. |

As befmeé’mted the battely X is 1ntel-: |

posed in the wire connectmﬂ* the binding post -

| B on the box 11 with- the_bmdm_g-post Aon
A rod 35 in the box 7 extends
through the side of the box and to a point 3:
close to the armature-arm 28, so that by in-

ward movement of the rod 35 the armature- |
arm 28 may be moved so as to release the.

‘The 0perat10n of the device is as follows:

{ When it is desired to stoke the furnace, the
fire-door 2 is opened, turning the flexible
| 'shaft 8and thestem 9 from the posunon shown
Within the bo‘{ 7 1s-the valve-actuating

The valve-stem 6 passeginto the
box and is pivoted at 22 to a lever 23, which

96
35 out of therange of mov ement of the arm 28.

95
‘in Fig. 3, which turns the cam 10 into the
-pOSIthIl shown in dotted lines in T'ig. 4. This

operation of the cam moves the lever 93 1in

thus opening the valve.

source of electrical energy as may be used

the direction of the arrow in Fig. 3 and into B
‘the position shown in dotted lines in Fig. 4,

In this extreme po-
‘sition of the lever 23 the arm 34 makes con-
tact with the plate or point 32, and the eur-
‘rent from the battery X or from such other
105
in place of the battery is passed through the
;-eleetroman‘nets 190190 in the box 11, attract-.

ing the arm 18 and moving it into the posi-

ing contact between the end of the rod 19
and said arm 18.

“tion shown in full lines in 1“10* 2, thus break-
110
The clock-movements run
eontmuously in the direction shown by the

arrows in Fig. 2, and on account of the fric- -

..................................................................................................................................................................

tional conneetlon of the arm 18 with the pin-
: 10n—sten:1 14 the arm 18 will 1mmed1at&1} be- 115
rent throu OFh the magnets 190 is br oken. The o
position of the lever 23 which creates the

electrical connection and the circuit just men-

tioned 1s retained so long asthefurnace-door

120

1s open; but as soon as the furnace-door 1s

the arm 28 and is held in this position.

movement of the lever 23 breaks the connec-

‘tion between the spring 34 and plate 32, but.
makes connection between the spring 34 and

| closed or moves from the position which sets
the cam 10 to the position for holding the le- =
~ver 23 in its extreme position the 1ever un-.
“der the action of the spring 25 moves back 125 .
in the direction of the arrow in Fig, 4, so that
the pin 31 drops against the shoulder 30 of

This -

13::5' -

the plate 33, and so long as the lever 23 is
latched this electrical connectwn issustained -

sald | and directs the battery-current through the : .




.[5

"electromawnet 27; but the e1rcu1t for this

615,346

purpose is mterrupted until the arm 18in the

- box 11 comes in contact with the end of the

10

20

“the battery.

114 contm ues to revolve in the block 15;
as soon as the magnets 190 are deenerﬂ‘lzed

rod 19 and permits a current to pass from
the binding-post B of the box 11 through the
connection b, branch connectxon c, cloek-
frame, bar 21, pinion 14, arm 18, rod 19, bar

21, connection d, bmdmﬂ'-post(] circuit-wire
Z, bmdmmpost C on box 7, electromagnet 27,

plate 33, arm 34, binding-post A, wire z, and

- the battery X. This set of e'onne'cti'ons at-
tracts the armature-arm 23 and moves the
retainer or latch so as to disengage from the

pin 31 on the lever 23, permlttlnﬂ‘ the lever
to be moved by the spring 25 and to move the

valve-stem 6 to close the Valve and breaking

the connection between the arm or spring Si

with the plate or point 83, thus disconnecting
While the current is passing

through the armatures 190 the pinion-stem
‘but

the arm 18 begins 130 move toward the end of

the rod 19 under the action of the clock-move-
ment, and the time which is required for

makmﬂ* contact between the arm 18 and rod
19 1s a,d;lustable by setting the end of the rod
19 at a desired position from that of the arm

18, substantlally as shown in the full lines in

Fig. 2. . |
If atany time 1t 1S demred to dose the mlve
independently of the time-movement, the rod

- 35ispushed inward and theleveris unlatched

35

which allows the valve to be closed by the ac-

tion of the spring 25. The arrangement of
the spring 17 in the block 15-is:advanmgeous,

~ because the tension or pressure of the spring

40
‘seribed are as follows: Upon opening the fur-

upon the stem 14 can be eh mﬂ'ed fmd ad--

justed as desired.
The results of the operatlons above de-

~ nace-door the valve 5 is opened, permitting a

45

current of steam to flow into the fire-space
during the operation of stoking and to pro-
vide a sufficient quantity of oxygen to burn

all the smoky products of combustion in the
After the stoking is finished the

furnace.

~ door is closed; but the current of steam con-
“tinues for such a predetermined length of

5o

60

time as is necessary for the arm 18 to make

contact with the rod 19, whereupon the valve

immediately closes and the current of steam
is shut off. | - -
W’hat I claim is— .

The combination with a farn nace, of an
mJectlon -pipe into the fire-space thereof, a
valve in said pipe, a valve-actuating mech-
anism adapted to hold said valve 1101'ma11y
closed, an operating device for opening said

‘valve by moving said valve-operating mech-

anism from its normal position, a lateh for
said valve-actuating mechanism adapted to
hold said valve open, a source of electrical
energy, an electrical cireuit and cireuit-closer
therein, time devices for operating said cir-

cuit- closer to close sald circuit after a prede--
termined interval and electmcal devices for |

‘therein, time devices for operating said cir-

by said circuit-closer.

N I

releasing said latch When the cire ult is. elosed '

by the. circuit-closer. _
2. The combination with a furnaee of an

II]JthIOIl -pipe into the fire-space thereof a -
valve in said pipe, a valve-actuating meeh -
anism adapted to hold said valve normally
closed, an operating device for opening said
valve by moving said valve-operating mech-
anism from its normal position, a latch for =
said valve-actuating mechamsm adapted to

hold said valve open, a source of electrical

70

energy, an electrical circuit and circuit-closer

cuit- (310‘-»61 to close said circuit after a prede—-

‘termined interval, electrical devices for re-
leasing said latch When the circuit is elosed'e-
by the circuit-closer, a second electrical cir-
cuit comprising a cu*cmt—-closer operating by
said valve - actuating mechanism, and elec-

8o

trical devices in said second circuit for reset-
ting said first circuit-closer when the circuit

is closed by said second circuit-closer.

3. The combination with a fumaee, of an
Injection-pipe into the fire-space thereof, a
valve in said pipe, a valve-actuating mechan-

00

Ism comprising a spring tending to close said

valve, an operating device for opening said

valve by moving said valve-operating mech-

95

anism against the tension of the spring, a

- lateh- for said valve - actuating ~mechanism -

adapted to hold said valve open against the

tension of the spring, a source of electrical

energy, an electrical circuitand circuit-closer

therein, a time device for operating said cir-

100

cuit-closer to close the circuit after a prede--
termined interval, and electrical devices for

releasing said lateh when smd Ci rcml. is closed

4. The combination with a furnaee of an :
injection-pipe info the fire-space theleof a

valve in said pipe, a valve-actuating mechan—

ism comprising a spring tending to close said =

valve, an operating device for opening said

valve by moving said valve-operating mech-

.

anism against the tension of the spring, a

latech for

cuit- closer to close the circuit after a prede-

leasmﬂ' sald lateh When S&ld mrcult IS closed;

ated by said Va,lve actuatmw meehamsm, and

‘electrical devices in said Seeond_eu'_cmt forre-
setting said first circuit-closer when said sec-

ond circuit is closed by said eircuit-closer. -
5. The combination with the furnace, of an

“injection-pipe into the fire-space thereof, a
valve in said pipe, a valve-actuating lever
for operating said valve, means tending to
move said lever to hold said valve closed,
means for operating said lever to open sald-

said valve - actuating mechanism
‘adapted to hold said valve open against the
_____ pg_gg_;_gg___g_f______the spring, a source of electmcal_._

energy, an electrical circuit and circuit-closer
therein, a time device for operating said cir-

termined interval, an electrical device for re-

120

125

valve, a latch for retaining said lever to hold"- |

said mlve open, & source of electrmal energy,




-an eleetr-lcal circuit and cn*emt closer there- _
in, a time device for operating said circuit-
'closer to close said circuit after a predeter-

mined interval, and electrical devices for re-.
leasing said latch when sa,ld c1rcmt 1s closed-

| -bV said eircuit-closer.

10

6. The combination with a a fum&ce of an

injection-pipe into the fire-space _thereof a

valve in said pipe, a valve-actuating lever for |
operating said valve, means tending to move
- said lever to hold said valve closed, means

for operating said lever to open said valve, '-
lateh for retaining said lever to hold said.

~ valve open, a source of electrical energy, an

20

')

) 3_0

35

electrieal circuit and circuit-closer therein, a
time device for operating said CII‘GHITJ-GIOSPI"'
to close said circuit after a predetermined in-
‘terval, electrical devices for releasing said
latch when said circuit is closed by seud cir-

cuit-closer, a second electrical circuit com-

~ prising a second circuit-closer opemted by
- said lever, and electrical devices in sald sec-
- ond circuit for resetting said first circuit-.
closer when said seeoml elmmt is closed by_

scud second circuit-closer.
7. The combmatmn with a fumaee of an

injection-pipe into the fire-space thereof, a s
valve in said pipe, a valve-actuating mech-
~anism.adapted to hold said valve uorma,lly;

closed, an operatmﬂ' device for opening said
valve by moving said valve-operating mech-

‘anism from its norm&l position, a lateh for
said valve- aetuamnﬂ'_ mechanism adapted to
‘hold said valve open, a source of electrical
energy, an electrical circuit and circuit-closer

therein, a time device for operating said cir-
cuit-closer to close said circuit after a prede-
termined interval, electrical devices for re-

leasing said ]auteh when the circuit is closed
by the circuit-closer, and a connection Dbe-
tween said opemtmwdewce and the fire-door
~of the furnace for opening said valve when_
said door is opened. o |

- 8. The combination with a furnace, of an
injection-pipe into the fire-space thereof, a
valve in said pipe, a valve-actuating mech- o
anism adapted to hold said valve normally .

closed, an operatmw device for opening said
valve by moving said valve-operating mech-
| anism from 1ts --nomna:l} position, a lateh for
said valve-actuating mechanism adapted to

hold said valve open, a source of electrical

o

-45; .

50

energy, an electrical circuit and cirenit-closer -

thereln, a time device for operating said e¢ir-
cuit-closer to close said circuit after a prede-
termined interval, electrical devices for re-
leasing said latch When_the circuit is closed
by the circuit-closer, a second electriecal cir-
cuit comprising a cuuut closer operated by

said valve-actuating mechanism, electrical
devices in said q,econd circuit fm' resetting

said first circuit-closer when the circuit is

55

6o

closed by said second circuit-closer, and a

connection between said operating device
‘and the fire-door of the furnace for opemnﬁ* -

Csmd leve when said door is opened.

KVILLIAM L. T)ENI()
VVltnesses |
- S. P. MOORE,
- FRANCES ]JISSELL

R
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