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IMPROVEMENT IN EXHAUST MECHANISMS FOR LOCOMOTIVES.

bpeelﬁeatlon forming part of Lettere Patent No. 157,160, deted November 24 1874; eppheet;en filed
| October 15, 1874,

To all whom it may concern:

- Be it known that I, AsA O. DENIO, of Wil-
mington, New Castle county, Delaware, have
invented certain Improvements in Liocomotive-
Boilers, of Wth]l the following is a specifica-

- tion:

My invention relates to a new and improved
plan of carrying into successful practical op-

‘eration modes heretofore proposed, and to.
OT par-

some extent practiced, of obstructing,
tially obstructing, the tubes of loeemotwe
boilers for the purpose of counteracting the
detrimental effects of the violent mtermlttent
discharge of exhaust steam, the evil results
being, first, a waste of iuel amounting to
nearly fifty- ﬁve per cent., eaused by the too
rapid passage of the preduete of combustion
through the tubes, and by the premature es-
- cape of unceneumed fuel in the condition of
- gases and ignited sparks; second, the dis-

turbing, or, as 1t 1s techniecally termed the

_“dra,wmg,” of the fire, and interfering 'with
- the.proper and eGODOHJlGdl combustion of the
fuel; and, third, the injurious cutting effect

which pdrtleles of fuel in rapid motion have

on the fire-box and tubes.

~ In order to thoroughly explain my improve-
‘ments it will be necessary to refer to prior in-
tions of this class, an early example of which
is that devised by Mr. Gooch, of the Great
Western Railroad, England, WhO applied a
damper directly to the tube- sheet in the
- smoke-box of a locomotive-boiler, the damper
opening and. closing in sympathy with the
pulsations of exhaust steam, and being also
under the control of the engineer. (See D. K.
Clarke’s locomotive - engine, 1352.) Subse-
quently experimments were made with perma-
nent hoods secured within the smoke-box and
arranged at a short distance from the tube-
sheet, the patent granted to H. N. Winans,
November 8, 1364.

Neitherof these devices appear to have been
successful, as there is no record of their con-
tinued use.

It will be unnecessary to refer to instances
of the use of permanent hoods, or to auto-

obedience to the pulsations of exhaust steam,
for a series of experiments made on the Phil-
adelphia, Wilmington and Baltimore Railroad
have determined the fact that obstructions for
neutralizing the action of the exhaust steam
or the fuel must, to be of any practical avail,

be under the control of the engineer,

An obstructing frame or plate with adjust-
able vanes controllable by the engineer has
been placed in the smoke-box at a short dis-
tance from the tube-sheet, with the view of
dispensing with the pettleoet or dratt pipe,
which is an indispensable element of the com-
bination of parts comprised in my invention,
the above-mentioned tests having proved sat-
isfactorily that without the draft-pipe the con-
trollable obstructions can be of very little
avail.

In my present application this draft-pipe

| plays its proper part, as illustrated in the ac-

companying drawing, in which—
- TFigurelis atransverse section of thesmoke-
box end of a locomotive-boiler with my im-
provements, and Fig. 2 a IOIlﬂltudID&I Se{}tl()ll
of Fig. 1.

A represents part of the shell of the boiler;
B, the smoke-box; D, the tube-sheet; a, the
tubes and b the openmg in the shell for the

_ehlmney I is the exhaust-nozzle, and G the
‘draft-pipe, having a fiaring lower end d, and

arranged concentrically with the Smd ehlm
ney and exhaust-nozzle. A series of vanes, ¢,
are situated between the draft-pipe G and the
tube-sheet D, each vane being hinged at its
upper and lower ends to a imme, z, fitted to
the inside of the smoke-box. The lower por-
tion of the frame is at a distance from the
shell of the said smoke-box,s0 asto leave a seg-
mental opening, m, which, viewed in connec-
tion with the draft-pipe, performs an impor-
tant duty, explained hereafter. The chamber
W, between the vanes and the tube-sheet, 1s
elosed at the top by a plate, y, which mey,
however,-have small perforations. One-half
of the 1Tanes are connected together by a
transverse bar, n, and the other halt by a

fransverse bar %’ and these bars are con-

matic obstructions, which open and close in | nected to a lev er, q, which, by the aid of
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other appliances, can be operated by the en-
gineer, who can thus open and close the vanes
ab ple&sure.

1t 1s not essential that these vanes should
be vertical. They may, for instance, be ar-
ranged horizontally, or some may be vertical
and others horizontal. In fact, it is not nec-
essary to adhere to vanes as ELdJlle&bl@ ob-
structors of the draft; but whatever devices
may be used for this pnrpose, 1t 18 Imperative
that the obstruction should take place at a
distance from the tube-sheet, and that the
amount of obstruction, and the time for op-
erating the same, should be at the judgment
and control of the engineer.

In carrying out my invention the aim has
been to fulfill the following requirements:

First. The effects of the violent intermittent

pulsation of exhaust steam should be counter-
acted. Two evilsare attributable to thiscause,
namely, the disintegrating, or, as it is techni-
cally termed, the *drawing,” of the ignited
fuel, and the forcing of disintegratad portions
throughthetubes and outthrough the chimney,

and the too rapid motion through the tubes of

the products of combustion, Whlbh CONSe-
quently, o not perforim their full duty, but Pass
ata high temperature through the tubesand out
the chimney. The mode of wuntel acting these
evils has been 1in a measure accompl bhed by
the devices referred to above; but these de-
vices were objectionable, and have fallen 1mto
disuse, owing, mainly, to the discarding of
the second requirement

Second. This 1s the controlling of the ob-
structions by the engineer—an eqsentml re-
quirement—ifor on starting the engine, or on
ascending an Inclined p]mle, where the dis-
charges of the exhaust are very violent, or on
descending an inclined plane, different adjust-
ments are required, and the engineer should
have the power of manipulating the said ob-
structions as circumstances may demand.
HExperience has demonstrated the fact that
the greater the obstruction consistent with
the reqmrements of the power of the engine,
the more will be the economy of the fue;,
hence the importance of ena,blm an expert

engineer to exercise economy in the consump-
131011 of tuel by the adjustment of the obstruc-
tlons. |

Third. Itisessential tothe success of my in-
vention that there should be a space or cham-
ber, m, between the tube-sheet and the obstrue-
tion—a feature not exhibited in some of the

above-described apparatus, in  which the ob-

structions closed against the tube-sheet, and
consequently maintained the sparks within the
tubes, thereby entirely choking them and de-
tracting from the efficiency of the engine. It
must be borne in mind that a choked tube can-
not be remedied except by artificial cleansing.
By arranging the obstructions at a distance
from the tube sheet, and by closing or nearly
closing the top of the chamber thus formed,
the sparl;:s are not only {free to escape from
the tubes, but are directed downward to a
point whence they can be removed by the
fourth requirement.

Fourth. This is the ready disposal of the
sparks which accumulate at the bottom of
the chamber and induce the choking of the
lower tubes, and this requirement is fulﬁlled
by so arranging an open space, m, at the un-
der side of the vanes in respect to the flaring
lower end of the draft-pipe G that the exhaust
steam tends to force the sparks through the
said draft-pipe and out through the chlmney
The sparks being thus carried off as_ fast as
they fall down to the bottom of the chamber
w, the lower tubes must always be clear, which
18 mrely the case in locomotives. |

1t will thus be seen that the four require-
ments stated above are requisite tofully carry
my invention into successtul practical effect.

A permanent obstructing - shield, situated
at a distance from the tube sheet with an
opening below, may be used, provldmg the
shield is perfomted and the opening is pro-
vided with a damper under the control of the
engineer; but as this device forms the subject
of a sepamte application for a patent, farther
allusion to it here will be unnecessary.

I ¢claim as my invention— |

The combination, in alocomotive smoke-box,
of adjustable obbtructmn devices, controlla-
ble by the engineer, arranged to form a cham-
ber, w0, In front of the tube-sheet, and extend-
ing ‘above the tubes, an opening or openings,
m, below the obstructing devices, and the
draft- -pipe, by which, i (,0133 unction with the
exhaust steam, the sp&rks are carried from
sald chamber, all substantially as set forth.

In testimony whereof 1 have signed my

‘name to this specification in the presence of

two subscribing witnesses.
ABSA, O, DENIO.
Vﬂfltnebses
- HUBERT HOWSO\T
HARRY SMITIHL.’
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