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DAVID GROESBECK, OF NEW YORK, N. Y., ASSIGNOR TO THE GROESBECK
& WRIGHT SPARK ARRESTER COMPANY, OF SAME PLACE.

SPARK-ARRESTER FOR LOCOMOTIVES.

SPECIFICATION forming part of Letters Patent No. 27’0,423, dated January 9, 1883,
Application filed October 3, 1881. (No model.)

To «ll whom 1t may concern:
Be it known that I, DAVID GROESBECK, of
New York city, county and State of New York,
- have invented certain new and useful Im-
¢ provements in Spark-Arresters for Liocomo-
tives, of which the following is a specification.
My improvement relates more especially to
- locomotives and similar engines of that class
~ provided with means for deflecting the sparks
yo into a receptacle arranged below the smoke-
stack; and it consistsin the peculiar construc-
tion and arrangement of parts, as hereinafter
more fully described, and then pointed out in
the claims., ,
;. Figure 1 in the annexed drawings presents
a lougitndinal section of an ordinary type of
- locomotive provided with my 1mprovements.
Fig. 2 is a fragmentary plan of the front end,
and Fig. 3 asectional plan on line z w of Fig. 1.
20 The engineis presumed to be of the ordinary
construction throughout, except at the front
end or in the smoke-arch, where my improve-
ments are embodied, as will be hereinafter de-
scribed. - |
2¢  On reference to the drawings, more particu-
Jarly Fig. 1, it will be noted that I construct
the smoke-arch « with an inclined partition or
hood, b, arranged about diagonally therein and
extending completely across the ehamber, as
30 seen in Figs. 2 and 3, its upper end or edge
being joined with the tube-sheet justabove the
upper line of tubes, ¢, whileits lowerend carves
downwardly nearthefrontorlowercornerofthe
smoke-chamber and extends into a depressed
¢ trough or water-tank, d, which depends from
the tront end of the smoke.chamber down be-
tween the cylindersand truck-wheels, ag shown
in Fig. 1, and contains a charge of water up to
“about the level indicated. The partition b
40 does not dip into the water of the tank, but
terminates above the water-level, as shown in
Fig. 1, at such a distance as to leave a free
space between the two.equal to the combined
area of the flnes. It will hence be observed
45 tbat this partition compels the dratt or gases
from the flues to take an indirect passage to-
ward the stack—that is, diagonally downward
from ander the partition—thence down toward
or into the water-tank, and thence up and out
go through the stack, as indicated by the arrows.

Consequently any sparks or live coais or cin-
ders discharging with the draft from the flues
will be effectnally arrested by this partition,
and thence deflected forcibly down into the wa-
ter of the tank, thus extinguishing and retain- g¢
ing the same and preventing their discharge
from the stack, thereby accomplishing a most
important result heretofore much sought for. |
By the peculiar formn of division-plate em-
ployed there is a free passage for the gases gq
out of the tubes, and the diagonal position of
the upper part of the plate gradnally turns the
draft and sparks downward until near the bot-
tom, when the sparks are deflected downward
into the water by the nearly-vertical part of 4.
the plate, whereas with the division-plate ver- ?
tical the draft wonld not be so gradually de-.
flected, and there would be agreater hinderance
to the passage of the gases from the flues.
In order to allow a direct draftfrom the flues 70
to the stack when the fire is first started, the
partition b is formed with an opening, e, at its
upper end, near where it joins the tube-sheet,
in which opening is pivoted a nicely-fitting

“damper, f, from the cranked axisof which asuit- 75

ableoperating-bar, g,extends to thecab,sothat

it may be opened when the fire is first started
and closed when itis under sufiicient-headway,

or when the exhaust is discharging. It will
be noted that the damper is so arranged that gq
when fully shut it has an inclination similar

to the partition.d, or downward and forward,

so that even when opened or partially opened 1t
will always present such an angle to the draft

as will tend to deflect the sparks downward in g.
the same manner as the partition 6.

Now, & indicates the exhaust-nozzle, which
rises from the steam-chests of the cylinders
tuarough the baseof the smoke-arch inthe usnal
way, and extends up through the partition b, gC
terminating justabovethe same,asseen bestin
Fig. 1, and at a point under the center of the
stack 7. Hence, when the exhaust-jets are thus
discharged above the partition b and into the
stack, the air is forcibly ejected from the stack ¢g

and from the upper half of the smoke-arch on

the well-kpown inducting action of steam-jets,
thus producing a suction or partial vacaum
therein, which is supplied by the air and gases
which are drawn from the furnace through iooc
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the flues, and thence from under the partition | cient combustion at any rate may be obtained,

0, and finaliy discharged from the stack, there-
Ly producing a strong draft on the fire in the
well-knownmanner, asbeforedeseribed. Now,
aceording to the main feature of my 1nven-
tion, in order to prevent all of this induced
dratt from being drawn through the furnace
and flues, as heretofore,and in order to enable
the draft on the fire to be regulated as may be
required, I provide the smoke-box with an in-
dependent air-inlet at some convenient point,
preferably in the top and near the 1‘1011r, as
shown best at Lin FFig. 1, through which more
or less air may be "l(lll]lttb(l )Y he_u desired, thus
partly or whoily supplyving the suction crea-ted
by the exhaust-jets, and thereby enabling the
draft on the fire to be reduced or increased,
and the fire kept steadily at a high or low
state of activity for any length of time, ac-
cording to the amount of steamrequired, with-
out the objectionable necessity of opening the
furnace-door, and thereby wasting fuel and
subjecting the boiler to injurious and fitful
changes, as heretofore. The air-inlet is pref-
erably formed on the top of a low dome rising
from the smoke-box, as illustrated in IFigs. 1
and 2, which top is preferably perforated with
a radial series of segmental openings, similar
to an ordinary register, as best seen in Fig. 2
and i1s covered by a similarly-perforated regis-
ter-plate, which is pivoted at the center to the
perforated top of theinlet-dome, and connected
by a tangential operating-rod, I, with the cab,
so that by moving this rod back or forth the
register may be opened more or less to admit
more or less air to supply -the suction of the
exhaust, and thus correspoundingly redace the
dratt through the furnace. It may therefore
be understood that when the fire is low, or
when the engine is ascending a grade, where
the greatest fire and steam power is required,
the inlet & may be entirely closed, thus bring-
ing all thedrait to bearupon the fire,and there-
by raising it to its highest activity. When,
however, ]esa fire aud steaming-power is re-
quired, the inlet is partly or entirely opened,
whieh will soon reduce the fire to the desired
point without opening the furnace-door or sab-
jecting the walls of the furnace and the tubes
to any sudden change of temperature, or wast.
ing the heat of the furnace. When the {ire is
thusbroughttothedesired state—suitable, say,
forregularrunningonordinary grades—it may
be kept uniformlyin thisconditiou for a length

of time Dy closing the inlets to the proper ex-

tent, as will be understood, for by this regu-
lation of the draft the gases will rise from the
tire in suflicient volume, and will be retained
sufliciently long in the fire-box and flues, and
will meet with th(., right proportion of air to pro-
duce perfect com bllthOIl betore the gases reach
the-stack, thus producing practically a gas-
buarning :tumaw which has been a de su]em-
tum heretofure 1’1111011 sought for in locomotive-
engines. Hence it is readily apparent that by
tlllb simple means the fire may be kept steady

while it 1s equally obvious that by the former
sysfem the regulation was merely fitfal, and
great waste of unconsumed gases produaced.

Jfurthermore, the fire may be nearly as guickly

reduced wlien required as would be the case by
opening the farnace-door, but without the se-
rious objections which apply to that action.
Thus when the furnace-door is opened, where
all the draft is drawn through the furnace, as
heretofore, it will be observed that the highly-
heated fire-box and flues are suddenly sub-
jected to a eomparatively cold stream of air,
which subjects the mebal of the boiler to sud-
den changes of temperature, which is very in-
Jarions th ereto, tending to impair its strength
and to start leaks; besulek, all the gases, which
are now rising rapidly from the fire, are heav-
ily diluted by “and carried off with the onrush-
Ing stream of air, as well as the smaller un-
consumed coals trom the top of the fire, thus
wasting a large quantity of fuel, and tending
to increase the discharge of sparks. In con-
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tradistinetion from-this, by my improvement

the fire when reduaced is redaced, as it were,
by gradunally turning down the heat instead
of suddenly turning on the cold, by reduacing
the draft or flow of air and the generation of
gas 1n the furnace, 1stead of 1nereasing the
How of air and carrying off the gases in an un-
consumed and diluted state. Ilence the fire-
box and tues and other metal parts of the
botler are kept inamoreequablecondition, and
are not subjected to the injurious strains, as
heretofore, and the fire isregulated in an even
economical manner. Ifarthermore, by thissame
action the foul-smelling gases which are now
discharged in great volume trom the stacks of
locomotives, to the great annoyance of passen-
gers, are prevented almost entirely, for the
reason that by the simple improvement de-
seribed the generation of gas in the furnace
and the amount of air admitted are regulated
as circumstances require, and these gases are
retained suffictently long in the furnace and
flues to burn pertectly before they reach the

i stack, and hence issue theretrom in an almost

odorless condition,instead of fonl-smelling and
unconsumed,as heretotore,whichinitself forms
a most valaable improvement in the working
of locomotive-engines. Auother advantaye
which this air-inlet has, and especially when
1 the location shown in the drawings, iy that
should 1t be fouud that under eertain circume-
stances and with peculiar fuel the dralt may
be so strong that some of the lighter sparks
are drawn up over the water instead of being
driven into it, the engineer, by opening said
inlef, may so lessen the draft that none of the
sparks will be drawn over the w ater, but will

all be driven into the reservoir, and thus the

air-inlet and its regulator becomes an essential
part of the spark-arresting apparatus.

The air-inlet might be arranged on the front
of the smmolke-arch, so as to open in the direc-
tion in which tllL cugine advances; bat this

at any rate of activity desired, and that effi- { would not be so (1@blldblﬁ‘ tor the I‘dpld move-
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ment of the engine through the air wounld of | tween the deflector and the front end of the

itselt’ tend to foreibly induet fthe air to the
smoke-arch, which would in some cases tend
to produce a back-draft in the furnace, which
would be particularly objectionable at the time

of opening the furnace-door for the purpose of

firing.

1 dwrde up the water-tank d mtoa, nuwmber of
small cells by cross-partitions m m, as shown
in IFigs. 1 aud 2, which device effeciively pre-
vents the swashing of the water and its es-
cape out of the tank into the smoke-box, yet

offers.no obstruction to the draft, and, if any-

thing, tends to better catch -and retain the
sparks. These partitionsm m have theirlower
edges nnder water, and yetout of contact with
the bottom of the tank, by which arrangement

- the sparks striking the said partitions are de-
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flected, and, by force of gravity, will be dis-
charged from a single opening at the bottom
of the tank. ™The water in the tank d is of
course kept at a uniform-level, or nearly so,
by the action of a float-valve goveruing the

supply from the water-tank of the tender or

other source in the well-known manner, which
needs no further description here. The base
of the tank d is also provided with a tight-fit-
ting valve, which may be opened by operat-
ing a rod, o, {rom the cab, thus dischargingthe
water and accumulated cinders or coals when
necessary, which valve may be again.tightly
closed, as will be understood, when the tank
willagain quickly fill with water to the desired
level by the action of its loat-valve. '
Instead of admitting the air directly to the
smoke-arch, 1t might be admitted in the fun-
nel, provided the exbaust-jet were discharged
directly in the funnel; but in practice the air
should always be admitted as near as possible
to the initial point at which the exhaust-jet 1s
emitted. -
It may DLe also noted that by the construe-
tionh shown the water-tank depends from the
base of the smoke-arch at the front end and
hangs down between the ¢ylinders and truck-
wheels of the engine,so that the tank does not
obstruct the smoke-box or reduce its internal
capacity at all, and its position is quite con-
venient and admits of using a tank of large
capacity without occupying valunable space or
interfering with any of the other parts of the

- engine, whicl is qmte an important praciical
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It will be also seen that the water-level in-

the tank is placed well below the base of the

smoke-box and below the discharging end of

the deflector. Thisnot only prevents the water
from being easily splashed up into the smoke-
arch, butv 1t allows the discharging end of the
deflector to make a considerable downward
turn-overthesurfaceof the water, which causes
the sparks to be projected straight down iuto
the water, and thereby arrested and exftin-
onished with certainty. At the same time the
draft is hardly obstructed at ail, owing to the
large free space between the mounth of the de-

Hector aud the surface of the water and Dbe- |

smoke-box,so that theareaof the draft-passage

is nowhere less than the combined area of the

flues, and this passage is entirely ifree or open
without any screens whatever.
means there is little or no chance of carrying
out any sparks with the draft over the surface
of the water, for the reason that the sparks
are deflected straight downin the water with the
full velocity of the draft, while the draft, as
soon as it strikes the water, suddenly decreases
in speed relatively to the sparks,owing to the
large free space between the deflector and the
water into which it spreads, and hasthas little
orno tendency to carry out sparks,even though
small. I therefore find that the spark-extin-
onishing funetion of this eonsiruction 18 very
effective without mterferme, with the draftand
steaming power of the engine, which, if’ any-
thing,is appreciably increased by I'BﬂbOIl of the
removal of the usual obstructing-screens from
the smoke-arch and funnel.

It may be also remarked that by the con-
struction shown the exhaust-jet 1s discharged
entirely above the deflecting-partition b and at
a point remote from where the sparks and ¢in-
ders are arrested and aceumulated, and hence

| there is noliability of cinders being drawn into

the steam-chests throngh the exhaust-nozzles,
as occurs in present engines, with great injury
to the valve-surfaces.

I make no claimn here for The air-inlet, as a
separate application for lhlS featme wﬂl be
hereafter filed.

What I claim is—

1. The combination, with a smoke-box, of an
inclined downwardly-turned spark conductor
or deflector projecting out froin the flue-sheet,
including the flues, 1n. combination with a
water-lmx depending iromn the base of the
smoke-box below the discharging end of said
deflector, with a free or open space between
the deflector and the water-level, aud between
the deflector and the front of the smoke-arch,
equal to the area of the flues, or thereaboaut,

substantially as and for the purpose set torth.

2. Tn a locomotive-boller, the combination,

“with a smoke-box extended forwardly beyond

the stack, of a water-tank arranged in the base
and front end of the smoke-box, and a spark-
deflector extending out from the tube-sheet
over the flues aud discharging downwardly
into said tank over the middle thereof, or
nearly so, and remote from the stack, mth an
exhaust or steam j»t discharging above the
said deflector directly under the stack and re-
mote from the dischargingend of the deflector,
substantially as and ior the purpose set forth.

By the sume.
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3. The combination, with the swoke-box of

a locomotive-engine provided with a down-
wardly-turned spark-deflector,of a water-tank
affixed to its front end below sald deflector
and depending from the base of the smoke-
arch down Dbetween the cylinders and track-
wheels of the engiue, substantially as hprem
set forth,

4, The comblmtmn with the smoke-box of

13C
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a locomotive-boiler, of a water-tank affixed to
the front end thereof and depending from the
base of the same, with 1ts water-level arranged

below the Dbase of the smoke-arch, in combi- .
- spark eollecting and extinguishing tank pro-

nation with a spark-defleeting partition in
sald smoke-box extending forward and down-
wardly from the tube-sheet and discharging
above the water-level in said tank, sabstan-
tially as herein shown and described.

0. The combination of an inclined deflect-
g or spark-arresting partition arranged di-
agonally in the box anud terminating at right |

angles, or nearly so, to the waterin atank be-
low it, and forming anindirect passage for the
dratt through the same, with a steawm or ex-

haust jetor nozzle rising through said partition

aud discharging above the sameinto thestack,

substantially as herein shown and deseribed.

6. The combination, with a smoke-arch, of a
_ 20
vided with a series of partitions having their
lower edges out of contact with the bottom of
the tank, whereby the sparks will readily be
discharged, by gravity, froma single opening,
sunbstantially as deseribed.

DAVID GROLESBECK.
Witnesses: -
CHAS. M. HIGGINS,
JNO. B, GAVIN.




	Drawings
	Front Page
	Specification
	Claims

