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SPECIFICATION forming part of Letters Patent No. 575,990, dated January 26, 1897.
Application filed July 14,1896, Serial No. 509,080, (No model.) o

To all whom it may concern.: |
Beitknownthatwe, JoHN H. SCHMAHL and

OTTO K. WESTPHAL, citizens of the United |

States, residing at Buffalo, in the county of

Erie and State of New York, have invented

certain new and useful Improvements in
Smoke-Consumers, of which the following is

a specification.

- Our invention relates to certain improve-
ments whereby the opening and closing of the

~doors put in action the mechanism for oper-

ating the device, and also to certain details of

- construction, all of which will be fully and
~clearly hereinafter described and eclaimed,

reference being had to the accompanying
drawings, in which— |
Figure 1 represents a front elevation of the

furnace, showing the device in position when

the escapement-pawl is about to let go and
release the mechanism that allows the dam-
pers to be closed. Fig. 2 represents an in-
ner face view of the valve, showing the posi-
tion of the valve exhaust-port. Tig. 3 is an
outside face view of the valve, showing the
position of the three valve-ports. Fig. 4 rep-
resents an enlarged detached front elevation

of the water-cylinder, showing the connect-

- iIng-rod connecting with the door for operat-

0
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ing the valve-arm and other details. Fig. 5
represents a detached side elevation of the

~water-reservoir and portions of its connect-

ing-pipes. - Fig. 6 represents a detached front
elevation of the water-cylinder, the valve-case

cover being removed to expose the ports be-
Fig. 7 is a vertical central section

low if.
through the water-cylinder, showing the pis-
ton, piston-rod, and the forked or slotted por-
tion at its upper end, showing slso the ports

for admitting water to the upper and lower-

sides of the piston. Fig. 8is an enlarged de-
tached side elevation of the damper-control-

ling device, showing it in its released posi-

tion, during which the damper is closed, as
will appear more clearly farther on. Fig. 9
18 a side elevation of the same device, show-
ing the position of theseveral parts when the

~ damper is held open and about to be released

.50

to permit them toclose. Fig. 10is also a side

elevation of the damper-controlling device,

showing the position of the several parts when
the damper is held open. Fig. 11is a top

| view of the damper-controlling mechanism,

the lower portion of the valve being omit-
ted. Fig.12is an enlarged detached top view
of a portion of a furnace front, showing a
top view of the door hinged to it, represent-
ing also the water-cylinder and connecting-

rod for operating it, the furnace-door being

shown open. Fig. 13 represents a vertical

section on or about line ¢ ¢, Kig. 12, cutting

through the pin and main valve cases, and

showing the position of the main valve for

55
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admitting water through the.pin-valve to the

bottom of the piston and forcing it slowly up-
ward. Iig. 14 represents a vertical section
through a portion of the Dboiler-front and
through one of the doors and dampers on or
about line e ¢, Fig. 1. Fig. 15 represents an

enlarged front view of the valve-case below

the cover, showing the valve in position for
admitting water to the top of :the piston and

foreing it quickly down when the furnace-

door is opened. Tig. 106 is also a front eleva-
tion of the valve-case, the cover being omit-
ted, showing the valve in position to admit
water to the pin-valve. | o

75

Referring to the dmwings for the details of

the apparatus, 1 represents the front of an
ordinary steam-boiler; 2 and 22, the furnace-
doors, and 3 and 3* designate the dampers,

30

and 4 represents the ash-pit doors, all of the

usual construction. |

Mounted at the front of the boiler, in sup-
porting-bearings 5, 5%, and 5°, is a horizontal
shaft 6. This shaft 6 is adapted to be moved

easily 1n a Jongitudinal direction back and

forth in its bearings, and also to be turned

therein. At each end of the shaft 6 isrigidly

secured a crank-arm 7 and 7%, and between -

the two arms 7 and 7* is secured another
crank-arm 8. (See I'ig.1,where this is shown.)
The arms 7 and 7* are connected by a chain

9o

9 with the arms 10, which control the action of

the dampers 3 and 3°. | -
A steam-pipe 11 (see Fig. 1) extends hori-
zontally across the front of the furnace and

connects with a steam-jet nozzle 12, extend-
_ (See Fig. 1, where the
position of the nozzleis shown by dotted lines,

ing into the furnace.

and Fig. 14, where one of these nozzles is
shown.) The opposite end of the horizontal

pipe 11 is connected with an elbow 11* and
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100



10

I5

20

_25

30

35

40

5

55

00

“through the portion 27.
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then extends upward, as at ll“’ Iig. 1, and | der-port which commumeates with the top of

connects with the boiler at any suma,ble pomt
communicating with the steam-chamber.

To the steam-pipe 11 is connected another
steam-jetnozzle13. Thisnozzleisalsoshown
by dotted lines in IFig. 1.  Toone side of the
nozzles is connected with the pipe 11 a valve

14, having its valve-stem 15 extend upward,

the construction being such that the steam
from the boiler passes first through the valve
14 (when open) and then thr 011011 the nozzles.
To one side of the valve 14 is rigidly secured
a forked arm 16. In addition to Fig. 1 refer-
ence 1s had to Figs. 8, 9,10, and 11:-. in which
enlarged views of this portion of the mechan-
1sm are shown,

Between the forked portions of the arm 16

s pivoted by a pin 17 an arm 18, the free end

of which is connected with a chain 19, which
connects with the arm 8 (shown in I‘lﬂ 1) on
the shaft 0, so that every time that end of
the arm 18 is moved up the dampers 3 and
3* are opened, and are closed every time 1t 18
lowered. The arm 18 is operated  intermit-
tingly and the intermissions may be made of
longer or shorter duration, as will appear far-
ther on.
18 another upright slotted or forked arm 20,
between the forks of which the opposite end
portion 18* of the arm 18 extends, and 1s kept

in place therein by means of a pin 21. On
the end portion 18*is a sliding catch 22, kept

in position thereon by a bolt 23,which passes
through a slot in the catch, so as to permit it
to slide longitudinally back and forth on the
portion 18*. Its opposite end is secured so
as to be movable lengthwise by its slotted end
24 aud a bolt 25, which passes through an
arm 26 and acts as a pivot upon which said
arm 26 turns, and is then rigidly secured to
a portion 27, (see Ifigs. 10 and 11,) which fits

“in the slotted end 24, so that the slotted end

of the catch 22 slides thereon. 1The arm 26
is prevented from turning too far up by a pin
26¢. To keep the sliding catch 22 forward
with a spring force, a small lug 28 extends
outward therefrom. A pin 28* is rigidly se-
cured thereto, so that its opposite end passes
A spiral spring 29
is mounted on the pin 28%, so that its ends are
interposed between the portions 28 and 27.
The sliding catch is thereby held forward by
a spring force.

The object of the sliding ecateh or escape-
ment 22 is to provide a suitable means for
catching under the tooth 20* when the arm
18 is raised upward, asin Figs. 9and 10. The
free end of the arm 26 passes through a slot-

ted portion at the end of the water-cylinder

piston-rod.

Indescribing the construction of the water-
cylinder 1eferenee in addition to Fig. 1, Iigs.
2 to 7, inclusive, all on one sheet; also, Iig.

13 on the last sheet

30 represents the water- cylmdm
valve-case. |

32 (see Figs. 6 and 7) represents the eylin-

31, the

At the opposite side of the valve 14

the piston;
the exh&u&t-plpe 34. (Shown in Fig. i )

35 represents the port which com municates
with the pin-valve 36 and with the cylinder
below the piston through the pipes 36* and
37*.  (See Figs. 4 and 13.) |

37 is the relief-port which communicates
with the cylinder below the piston.

The piston 38 (see Fig. 7) is constructed
in the usual way with paekmn rings. (See
Fig. 7.)

39 represents the piston-rod. Itispr ovided
with forked portions 40 and 40* at the top,
the upper ends of the forks being connected
by a bolt 41. The free end of the arm 20

passes through or between the fork portions

40 and 40,

The water-tank consists of a vertical tubu-
lar vessel 42. (See Figs. 1 and 5.) It iscon-
nected to the boiler-frout, and a pipe 43 con-
nects with the water ot the boiler.

44 represents a pipe connecting the water-
tank with the water-cylinder-valve case.

To the main valve-arm 45 is secured by col-
lars 46 and 46* a connecting-rod 47, the end
of which passes through the lower end of the
valve-arm, substantially as shown in Fig. 4.
The collars 46 and 46* are made adjustable
along said rod by means of set-screws, as
shown in said Fig. 4; also, Fig. 1, at 48 and
48*, The opposne end of the eonneetmﬂ' rod
47 is pivoted to the furnace-door at 49. (See
Figs. 1 and 12.) The main valve itself is pro-
vided with three ports 32%, 33%, and 35* and
an exhaust depression orrecess.36*. (See Iigs.
2 and 3, where both sides of the main vaive
are shown.) The opening through the pin-
valve to the water-cylinder is closed or opened
by the hand-wheel 50. The operator can
therefore adjust the device to cause the pis-
ton to move up as slowly or as fast as desired.
The device can in this way be set to operate
at such intervals of time as may be required.
At the back of each damper isaninward and
downward inclined plate 51, (see Figs. 12 and
14,
the fuel asit flows in through the open dam-
pers. It alsobecomesheated asitpassesdown
over said plate 51.

It will be noticed that the spring- _catch 22
is provided with a downward-extending arm

52, to which a chain 53 is attached, the other

end of the chain 53 being secured to the arm
26, so that as the arm 26 israised the chain 1s
drawn tight and this cateh 22 ismoved back-
ward so as to disengage it from the tooth 20°.

The operation of our improved smoke-con-
suming device is as follows: When the doors
are closed and the dampers shut, the water-

cylinder piston-rod 39 is at its highest point,
the arm 18 at its lowest point, and the piv-

oted arm 26 is also raised up, the spring-catch
22 being disengaged from the tooth 20%, the
parts bemo' in subst&ntlally the p051t10n
shown in I‘1b 3, and the main valve-port be-
ing in the posﬂalon shown in Figs. 13 and 16.

33, the port communicating with

) which directs the air downward against
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- through each jet-nozzle.
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If the door 2* be now opened, i~t'0pe1*ates the

main valve-arm 45, through the connecting-
rod 47, and moves the main-valve port 32°
over the port 82 to the position shown in Fig.

15, and the exhaust-port is brought in com-
“munication with the port 37.
~of the furnace-door also opens the valve 14
‘and allows a jet of steam to be admitted to

The opening

the furnace. This operation permits the wa-
ter, which isforced by the boiler-pressure, to
move the piston and piston-rod 39 quickly

B - downward and thereby bring the arm 18 up-
ward, the arm 26 downward, and locking the
catch 22 with the tooth 20, the parts being
It

brought to the position shown in Fig. 10.
also opens the dampers, so that the air flows
in and they remain open after the furnace-
doors are closed. The opening of the fur-

‘nace-door also causes the valve 14 to open and

allow a jet of steam to pass into the fire

portion 13" of the arm 18, which presses down
thevalve-stem 15 and therebyopensthe valve.
The furnace-doors are kept open long enough
to put 1in the required fuel.
the door brings the main valve to the position
shown in Fig. 16, so that the water passesin
through the port 35, from thence to the pin-

- valve, and then through the pipes 36* and 372,

to the lower side of the piston, which it slowly
forces upward until the bottom of the forked
portions 40 40* touch the end of the arm 26

- and move it upward until the chain 53 dis-

35

engages the catch 22, thereby allowing the
arm 18 to drop instantly downward and the
dampers to close by gravity, as they are piv-

~ oted nearer the top than the bottom, so that

40

the lowest portions are the heaviest. This
operation also shuts off the steam from the
jet-nozzles. The device now remains inac-
tive until the furnace-door or doors are again

- opened, when the operation is repeated.

- 45

-;- .'50

& perforated arm, a rod pivotally secured to |

We claim as our invention-— |
1. The combination, with a furnace, the

doors of which are provided with dampers, of

a steam-pipe projecting into the furnace, a

valve in the pipe, an arm for controlling the |

valve and the dampers, a piston between the
door and the arm, the rod of which operates
the arm, a valve for the piston provided with

This is done by the

The closing of

the door and having its free end projected

through the perforation in the valve-arm, and
collars adjustably secured upon the rod for

engaging with the

valve-arm, substantially
as set forth. |

2. The combination, with a furnace, the
doors of which are provided with dampers, of

a steam-pipe projecting into the furnace, a
valve in the pipe, a support on the valve-

53

6o

case, provided with a shoulder, an arm pivot-
ally secured to the support, an end portion

pivotally secured to the arm, a sliding catch
connected with the end portion, and means
for moving the catech when the end portion is

turned upon its pivotal point, and a motor

connected with the door and with the end
portion, substantially as set forth. o
3. The combination with a furnace, of a

steam-pipe connected with the boiler and car-

rying steam- jet nozzles, a valve connected
with said pipe, an arm pivoted to a support
on sald valve for operating the valve, means

connecting said arm with dampers located in
the furnace-doors for opening or closing them,
a locking-tooth at the opposite side of said -

035

75

valve, aspring-catch connected with the oppo-

site end of said arm for engaging said tooth,

and an.arm pivoted to the pivoted arm and.

connected by a chain for operating said ecatch,
for the purposes described. | |
4. T'he combination with a furnace, of a

steam - pipe communicating with the boiler

and provided with steam-jet nozzles, a valve
connected with said pipe having a support on
one side carrying a pivoted arm, having at

30

one side means connecting with the dampers

for opening and closing them, a locking-tooth
and support at the opposite side of said valve,

a spring-catch mounted so as to be movable
longitudinally on the pivoted arm and adapt-

ed to engage with the locking-tooth, an arm

jointed to the pivoted arm and connected
thereto by a chain for disengaging the spring-
catch, and means connected with the furnace-

00

95

doors for operating said arm, substantially

as described. |
| JOIIN H. SCHMAHL. -
| OTTO E. WESTPHAL.
Witnesses: .
JAMES SANGSTER,
~ A. J. SANGSTER.
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