(No Model.)

2 Sheefts—Sheet . 1.
‘P. G. LEONARD.

'CINDER EXTRACTOR.
" No. 592,011,

Patented Oct. 19, 1897.

N
XX
AR

>

o
2R

20
X!

X
o

IRERRISS
SR
L LT

%
2
DL

o,
A
X

TN,
BRI TAL
m,i'.','.}-. e te ek s,

25 RO
LIl IR IRE AL
AT (@ R LA RIS
AT AT AP N IR
LR 2
e
. e
RAIHIRR

W/TnEsSsES. InvENTOR.
ﬂ o FPeres Z,:.ZEHC,VAH.D.

THE KORRIS PETERS CO., PHOTO-LITHO, WASHINGTON, D, C.




2 Sheets—Sheet 2.

Patented Oot. 19, 1897.

P. G. LEONARD.
CINDER EXTRACTOR.

No. 592,011,

(No Model.)

o B ¢ 83
NN
vaﬂ
ly N

T N

R,
S
RS |

I.I:._J.!.7ﬂ\._\w.¢_\,..\ JA
| \g@__:__,_g_.___ﬁfm
(0] Z\\kw%/////.%

ma 5

||;

V.
o WiTNESSES.
J@Mwﬁ




UNITED STATES

PaTeENT OFFICE.

PETER G. LEONARD, OF SPRINGFIELD, ILLINOIS.

CINDER-EXTRACTOR.

- SPECIFICATION forming part of Letters Patent No. 592,011, dated October 19, 1897,

Application filed March 13,1897,

To all whom it may concern:

Be it known that I, PETER G. LLEONARD, a
citizen of the United Sta’oes,res1d1n<ra,t Spnn g-
field, in the county of Sangamon and State of
Tlline ois, have invented a certam new and use-

- ful Cinder -Extractor, of which the following
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is such a full, clear, and exact description as
will enable othels skilled in the art to which
it appertains to make and use my said in-
vention.

My invention is applicable to the smoke-

‘boxes of 10c0mo‘u1ves and is deswned to draw

off from the bottom of the smoke box and
discharge through the smoke-stack such cin-
ders as enter the smoke - box through the
boiler-flues, and do not pass dlrectly out
through the screen.

The purposes of my invention are to pro-
vide simple and effective means whereby the
exhaust-steam from the locomotive- cyhnders
may be utilized. to create within a suitably-
constructed induction - pipe a vacuum into
which the cinders on the bottom of the smoke-
box will enter, and thence be drawn into po-
sition to be acted upon directly by the escap-
ing jet of steam and thus expelled through
the smoke - stack; to provide a blfurcated

steam-pipe, adapted to fit on the upper ends

of both of the eylinder exhaust-pipes of a lo-
comotive, and having an adjustable nozzle;
to provide a shell inclosing- said" steam-pipe
in such manner that the steam escaping from
said steam-pipe shall createa vacuum within
said inclosing shell; to provide an adjustable
tapering sleeve on said shell adapted to regu-

" late the discharge of cinders through said
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shell p1oport10nate1y to the pressure of the
exhaust-steam; and to provide a hood cover-
ing the lower end of the induction-pipe, in
such mannerthattheinduction-pipe willdraw
in such cinders only as are on the bottom of

. the smoke-box, and will not draw cinders di-
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rectly from the flues before they are thrown.

up against the sereen and cooled in falling to
the botfom of the smoke-box.

‘With these ends in view my invention con-
sists in certain novel features of construetion
and combinations of parts, shown in the an-
nexed drawings, to which reference is hereby
made, and hereinafter particularly described
and specifically claimed.

. Figure 11is a perspective view of the com-

‘spirit of or sacrificing

Serial No, 627,334, (No model.)

plete cinder - extractor in position in the
smoke-box of a locomotive, only so much of
the smoke-box being shown as is necessary
to illustrate the connection of the cinder-ex-
tractor therewith. Fig. 2 is an enlarged ver-
tical longitudinal central section through the
cinder-extractor on the line 2 of Fig.'1. Fig.
3 is an enlarged vertical section tlnoucrh the
shelland exhaust- -pipe of the cinder- extractm
ontheline3of Fig.1. Fig. 4isavertical trans-
verse section through the induction-tube and
itsprojectinghood ontheline 4 of Fig. 2. Fig.
51is a transverse section through the shell and
the exhaust-pipe on the line 5 of Fig. 3.

‘Similar- reference - letters deswnate like
parts in all of the views,

The smoke-box A, the saddle A’, having
¢ylindrical exhaust- plpes a, the_sereen A? and
the diaphragm A% are all of the usual well-
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known forms, and only so much thereof is -

shown as is necessary to show their relation
to the cinder-extractor.

The shell B, which is preferably of cast-
iron, is in er oss section, elliptical in its lower
part and circular in its upper part, and has
a base b, which fits on and may be secured
in any su1table manner to the saddle A'.
‘Within the shell B is a bifurcated steam-pipe
B', having two members 0, which at their
lower ends register with- the cylinder ex-
haust-pipes a and merge together in the up-
per part of said steam-pipe, so that all of the
steam entering through the c¢ylinder exhaust-
pipes a will pass out through a single opening
in the upper end of the steam-pipe.
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The shell B may be made integral with the -

pipe B', or it may be made separately and at-

tached in any suitable manner to the ex-

haust-nozzles of locomotives as now com-
monly constructed,withoutdepartingfrom the
any of the advantages
of my invention. '

A nozzle D is su pported on and fits and is
adjustable vertically in the upper end of the
pipe B’ and may-be clamped in any desired
position within the limits of its movement by
means of set-screws d. : The nozzle D is made
adjustable in order to control the passage of
steam through the nozzle, so as to regulate
the draft throuwh the boﬂel flues, also S0 as
to obviate baek pressure on the cyhnders of
the engine in a manner which is well known,
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The induction-tube E is cylindrical in form
and its upper end opens into the interior of
the shell B. Thelower partof the induction-
tube is turned downward, so that its lower
end lies parallel to the bottom of the smolke-
box, as shown in Fig. 2. A dome-shaped
hood F surrounds the lower part of the in-
duction-tube, and has a downwardly-extend-
ing leg f, which rests on the bottom of the
smoke-box and supports the lower end of the
induction-tube. The leg f rests on the bot-
tom of the smoke-box and closes the rear end
of the dome-shaped hood, so that cinders
entering the hood must enter under the front
and side edges thereof and hence cannot be
driven from the flues directly into the hood.

A sleeve G, tapered to form a nozzle at its
upper end, fits and is vertieally adjustable in
the upper end of the shell B. Set-serews g
on the shell B serve to secure the sleeve G
in any desired position.

The sleeve G is adjustable in order that the
vacuum within the shell and the induection-
tube may be increased or diminished by rais-
ing or lowering the sleeve as may be neces-
sary for the most effective operation of the
device in removing the cinders from the
smoke-box.

If the steam-pressure within the sleeve is
too strong, cinders coming from the flues will
be drawn directly into the mouth of the in-
duction-tubewithout passing upward through
the screen, or without striking against the
screen and then falling back into the smoke-
box, being cooled as they fall, and the draft
through the flues will be unduly increased,
thereby greatly increasing the risk of live
sparks being carried out through the smoke-
stack to set fire to adjacent property, whereas
if the steam-pressure within the sleeve is not
strong enough there will be insufficient suc-
tion in the induction-tube to draw in the
cinders, and insufficient draft through the
flues to drive the lighter cinders up through
the sereen, and hence an nudue accumulation
of cinders in the smoke-box.

When in position in the smoke-box of the
locomotive, the shell rests vertically over the
cylinder exhaust-pipes ¢ and directly under
the smoke-stack. In operation the steam
passing upward through the nozzle D creates
a vacuuin within the shell B and the tube E,
causing the cinders to enter the tube and pass
upward through the shell until they reach the
upper end of the nozzle D, and thence are
driven out through the smoke-stack by the
direct action of the steam escaping through
the nozzle.

Among the great practical advantages of
my invention I desire to mention the fol-
lowing:

By the employment of my cinder-extractor
the cinders are constantly and regularly with-
drawn from the smoke-box, and hence cannot
accumulate therein to such extent as to im-
pair the draft of the flues.
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When cinders accumulate in large quan-
tities in the smoke-box, they obstruct the
draft, thus deadening the fire and diminish-
ing steam production, and incidentally in-
creasing wasteful fuel consumption.

‘When there are large accumulations of hot
cinders in the fire-box and air leaks in, as it
often does, the accumulated cinders take fire
and heat the head-plate to such extent that
the sudden cooling of the head-plate, running
against the wind, contracts the plate and
cracks or breaks it, and such cracked or
broken plate admits air into the smoke-box
in such quantity as to impair the steaming
qualities of the engine by reason of cooling
the steam-pipes, also by reason of checking
the draft of the flues. .

I am enabled to use in connection with my
cinder-extractor a screen of smaller mesh than
has heretofore been used, because the heavier
cinders fall to the bottom of the smoke-box
and are drawn out through the induection-
tube, and the use of the screen of smaller
mesh greatly reduces the danger of large
sparks passing out through the sereen and
setting fire to adjacent property. By keep-
ing the smoke-box free from cinders uniform-
ity of draft is attained, and frequent stops for
the purpose of cleaning out the smoke-hox
are avoided.

The frequent opening of the cinder-hopper
and the removal of the hand-hole plates in
the smoke-box, for the purpose of removing
the accumulated cinders, as now commonly
practiced, is very objectionable, because
large quantities of cold air are thus admit-
ted to the smoke-box, which chills the steam-
pipes, and by reason of the sudden contrac-
tion causes leakage, which is very wasteful
of steam, and detracts from the steaming
qualities of the engine.

My invention also obviates the piling of
cinders on the roadway, which occurs when
the smoke-bhox is cleaned in the usual man-
ner. Such cinder-piles are usually made ab
stations, where they are objectionable, not
only on account of obstructing the roadway,
but because fire is likely to be communicated
from them.

The use of my cinder-extractor in a loco-
motive obviates the necessity for using a dia-
phragm in the smoke-box. The purpose of
the diaphragm as ordinarily constructed and
used is to control the draft through the flues
so as to obtain the best practical results in
the steaming of the engine, and at the same
time avoid back pressure on the cylinders.
For example, if when the nozzle D is so ad-
justed as to give the best results with respect
to the avoidance of back pressure on the cyl-
inders the jet of steam escaping through the
nozzle is so strong as to act directly on, and
cause excessive draft through the flues, the
diaphragm is lowered sufficiently to check
the excessive draft and avoid drawing out
sparks or partially-consumed fuel through
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the flues. On the other hand if the draft is
insufficient the diaphram is raised to increase
the draft. .

When my cinder-extractor is used, the noz-
zle D being inclosed in the shell B does not
so directly affect the draft of the flues as the
nozzle commonly used does. Hence a larger
nozzle may be used, which gives the best re-
sults with respect to the avoidance of back
pressure, and such a nozzle will give all the
draft necessary for removing the cinders, and
all the boiler-lues may remain open and un-
obstructed, thus attaining the most perfect

draft, and the most complete combustion of -

fuel, and hence the best results in the produec-
tion of steam. : : ‘

I am aware that a shell ineclosing steam-
nozzles and a steam-pipe and an induction-
tube intercommunicating with said shell have
been used in elevators for conveying coal,
&c. I therefore do not claim those features
broadly. :

Having fully described my invention, what
I elaim as new, and desire to secure by Let-

-ters Patent, is—

1. Inacinder-extractorforlocomotives, the
combination of a shell adapted to fit on the
saddle above the cylinder exhaust-pipes of a
locomotive, a bifurcated steam-pipe within
said shell having members which at their

lower ends register with the eylinder exhaust-
pipes and merge together in the upper part
of said steam-pipe, a forwardly-projecting
and downwardly-extending induection-tube
opening into said shell, and a dome-shaped
hood secured to and inclosing the lower end
of said induction-tube, as set forth.

2. Inacinder-extractor forlocomotives, the
combination of a shell adapted to fit on the
saddle of a locomotive above the cylinder ex-
haust-pipes thereof, a sleeve tapered to form
a nozzle and vertically adjustable in the up-
per end of said shell, a bifurcated steam-pipe
within said shell adapted to register with both
of the cylinder exhaust-pipes in the saddle of
the locomotive, a nozzle adjustable in the up-
per end of said steam-pipe, a forwardly-pro-

jecting and downwardly - extending indue-

tion-tube opening into said shell, and a dome-
shaped hood closed at its rear end and se-

cured to and inclosing the lower end of said

induction-tube, as set forth.
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In witness whereof T have hereunto sub- .

scribed my name, at Springfield, Illinois, this
3d day of March, 1897.

PETER G. LEONARD.

Witnesses:
TURNEY ENGLISH,
" RALPH K. HAMBAUGH.




