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UNITED STATES

PaTENT OFFICE.

JOHN Y. SMITH, OF DOYLESTOWN, PENNSYLVANIA, ASSIGNOR TO THE
SMITH EXHAUST PIPE COMPANY, OF NEW JERSEY. -

_ EXHAUST APPARATUS _'FOR LOCOMOTIVES.

- o

10 all whom it may CONCErnL: ,

Be it ‘known that I, JOHN Y. SMITH, of
Doylestown,in the county of Bucks and State
of Pennsylvania, have invented certaln new
and useful - Improvements in Exhaust Appa-
ratus for Locomotives; and 1 do hereby de-

. clare the following to be a full, clear, and ex-
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act description of the same, reference being
had to the accompanying drawings, forming
a part of this specification, and to the figures
and letters of reference marked thereon.

The blast or exhaust apparatus heretofore
most generally used in locomotive-bollers
consists of one or more jet tubes or nozzles

communicating with and receiving exhaust-
steam from the two cylinders alternately,

said nozzle being located within the smoke-
chamber and bene&th the smoke-stack, so
that the steam issuing in suceessive jets fmm
the nozzle will be projected into and through
the smoke-stack to draw or force the gaseous

products of combustion through the latter.
Experience has demonstrated that with an
apparatus of this kind but a relatively small
portion of the available power of the exhaust-

steam is utilized, wide fluctuations in the
dratt are pmdueed and, when both cylinders
exhaustinto a common blast-plpe back-press-

~ure is developed. An attempt has been
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Ing 1n concert.

made, but with limited success, to overcome
these and other defects in the single-nozzle
ejector by adding thereto an” .-;mnulal steam-
nozzle surr oundmﬂ' the central blast-pipe and
communicating with the same steam-supply
chamber or passage, the two blast-pipes act-
As in the case of the single
Jet-plpe, this duplex blast apparatus is To-
cated in the smoke-box beneath the smoke-

~ stack, and its mode of operation, in so far as
40

the action of the steam upon the 2aseous
products of combustion 18 concemed is
substantially the same as the single blast-
pipe—that is to say, the successive blmt% of

steam are projected dir e(,tly into the column
or body of, highly-rare

ied gaseous products
and are driven through the smoke-stack,

thereby foreing out a certain volume of gas--
This double blast-pipe appa-

eous products.

ratuas has been found to possesa, in c-'leatel
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or less degrees, most, if 11013 all, of the de- 50.
| fects of the smgle blaqt-plpe——-that 1S to say,

a relatively small proportion of the available

power of the exhaust-steam is utilized, back-

pressure 18 produced, and wide fluctuations
in the draft are observable, each succeeding
blast of steam producing a _moment&nly-wo-
lent draft or influx of air through the fur-

‘nace, followed by a period. of ﬁomparatlve

rest. Having studied and practically tested
the opelatlon of both of the varieties .of
blast apparatus referred to, I believel have

discovered not only the true cause of their

defective action, but a means whereby -it
can be overcome or lessened 1n a ma,teual
degree

Heretofore the jet orvifice or orifices have

‘been located beneath the smoke-stack, so that
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the steam issuing therefrom is pwjected di-

rectly into the column or body of highly-rare-
fied
‘and1 is propelled thr ounh the smoke-stack it op-
‘erates mainly to force or push the gasesbefore

caseous matter,and as the steam expands

it into and throu oh the snmke-—stack The vol-

ume of gaseous matter thus expelled by each
‘blast of steam is relatively small, and though
the movement, and consequent dlaft 1S 1ap1d

it is of cor 105p0nd111n1y short dur atlon This
is due’in part, at least, to the manner of ap-

plying the blast, for the g gases, being at a much

higher tempemtme &nd more rarefied than
the steam, are displaced are driven laterally,

| as weil as vertically, by the expansion of the

steam as it issues from the jet orifice or noz-

zle, so that but a-verysmall proportion is car-

ried by the friction or contact of the steam

into and through the smoke-stack, the larger

proportion of the expelled gases bemﬂ' driven
out of the smoke-stack by the steam etpand-

70

75

30

ing therein and forming a fluid-piston, which

1n tlmfelsuw the smoke-stack forces out the

gases contfuned therein, while the gases in -
The

the smoke-box follow behind the plston
immediate effect of this action is the forma-
tion of interfering counter currents or eddies
in the smoke-box, a momentary checking of
the draft as the steam is driven into the gases
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and before it has expanded so as to fill the

interior of the smoke-stack, and a further




- draft, but imposes a greater burden upon the
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checking of the draft as the steam-piston v

ernerges from the smoke-stack, frequently fol-
lowed by a return or downward movement of
the gases in the upper portion of the smoke-
stack, which not only aids in checking the

next succeeding blast. To overcome, orin a

great measure obviate, this defective action

and to Increase the power and regularity of
the draftin the furnace and through the flues,

two things are necessary: first, that the area
~of the blast apparatus be increased, so as to |

effect a free passage for the exhaust-steam to

- prevent back-pressure, and, second, that the
steam emerging from the nozzles shall be

caused to act upon and mingle with the gas-
eous matter within a confining flue or flues
to prevent lateral displacement and - distrib-
ute the steam throughout the length of the
moving column of gases, the latter being
drawn and carried instead of pushed into and
through the smoke-stack. In my patent, No.

878,340, and application, Serial No. 260,404, T
have disclosed a system, together with the nec-

essary apparatustforcarrying the sameinio ef-
fect, whereby the improved results ean be se-

cured; but said system, if adopted, involves

an entire reconstruction of the apparatus now

- generally employed orthe substitution of a dif-

ferent blast apparatus, whereas in my said

prior patent and application the new princi-

ple has been shown in its application to a
blast apparatus, of which one element—the
inner ejector—comprises an annular steam-

nozzle and central air or induction opening.

In the present instance the application is

made to a central steam-nozzle of the ordi-

nary or usual type, the principal object be-
ing to so modify and change the structure of
the blast apparatus that by the addition of
certain elements in the described relation to
each other and the central blast-pipe most, if
not all, of the improved results may be at-
tained, while preserving and utilizing the old
form of blast-pipe. | S

T'o this end my said invention consists in
the combination and arrangement of certain
parts and elements, as hereinafter described
and claimed. | |

In the accompanying drawings, Figure 1 is
a vertical longitudinal section through an
ejector or blastapparatus illustrating one ap-
plication of my invention.
lar view illustrating a modification.
- Similar letters of reference in the several

figures 1ndicate the same parts.

The letter A

designates the jet or Dblast

pipe as ordinarily constructed, sometimes

provided with a bridge or division-piece «
in the base to form two passages «’,each
communicating with the exhaust-ports of
one of the cylinders and both uniting in a
common orifice or nozzle ¢® through which
the exhaust-steam escapes into the smoke-
stack. '

Surrounding the upper portion of the blast- |

Fig. 2 is a simi-

406 484

pipe A, and held at a distance therefrom to
form an air-passage 0, 1s a tube or flue B,

| whose upper end stands above the steam-noz-

zle ¢?, forming the confining-chamber 1. The

air-passage b communicates through suitable
1nlet passages or ports O’ with the exteriorof

the blast apparatusbelow the nozzle a® Steam

7.0'

delivered from nozzle ¢°® is received within

the confining-chamber 1 and mingled with

‘the highly-heated products of combustion

drawn through passage or passages 6. The

walls of theconfining-chamber being in close

75

proximity to the nozzle limit the lateral ex-

pansion of the steam and diréct the latter,
mingled with the air or gases drawn through

passage b, into the smoke-stack or a confining
chamber or flue 2. The air-passage b, nozzle

‘@, and confining-chamber 1 constitute the in-
surrounding this inner ejector,

ner ejector.
or the mouth thereof, is the outer ejector com-
prising a steam-nozzle C, and an air passage

9

or nozzle ¢ adjacent thereto, with or without

a confining-chamber ¢’ below the end or
mouth of tube I3, (this confining-chamber can,
1f desired, be dispensed with and the nozzles

C and c located at the end of tube B, asshown

by dotted lines in Fig. 1,) said confining-cham-
beropeningintothe auxiliary confining cham-
ber or flue 2, with which the inner ejector
communicates. '

90

95
- The air-passage ¢ communi- -
cates through ports ¢* and ¢! with the exte-
rior of the blast apparatus, and the steam-.

nozzle C with the interior of pipe A through

ports or passages c’.

- As thus constructed and arranged, the ap-
‘paratus comprises,in addition to the ordinary

blast-pipe A, first, a confining-flue and air-
inlet co-operating with the nozzle of pipe A,
to confine the steam and cause it to mingle
with and carry forward the air or gases, and,
second, a supplemental blast apparatus tak-
g steam from the same source as the inner
nozzle, and thus enlarging the escape for the

exhaust-steam, with a separate air or gas sup-

ply passage co-operating with the steam-

nozzle of the outer exhaust apparatus and a
confining wall or flue to prevent lateral press-
ure or movement of the steam as it escapes,
and compelling the fluid products to move
forward and combine with the products of
the inner ejector, so that both ejectors are
caused to operate in unison, the escaping
steam acting continuously upon the air or
gaseous products to draw and carry them into
and through the blast apparatus instead of
merely projecting the steam into or against a
larger body of highly-heated gases,as when a
single nozzle a* is employed.

Turning now to the special embodiment of
the invention shown, illustrating a simple,
convenlent, and effective attachment for the
ordinary blast-pipe, it will be observed that

the combined internal and external ejectors
are formed by the addition of three tubes or

flues B, D, and E, connected together and de-
tachably secured in position upon blast-pipe
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said blast-plpe
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A or to a ring d; fastened on the exterlor of

vided, at or near its base, with two series of

passages, the one 0° registering with steam-
ports ¢* and eonneeting nozzle C with the

steam-space in pipe A, and the other b’ con-

‘necting air space or passage 0, between flue B

and the nozzle of pipe A, with the exterior of
the apparatus.

“nozzle C, and, In connection with flue or cas-

ing K, the induction passage or nozzle c.

The
casing K 1s bolted or otherwise secured to the

ﬂanﬂe 07, and is provided with inlet ports or

openings c*and ¢, The flue or dividing wall
D, lying between the casing E and flue B,

. preferabl} terminates below the 1110111311 of Scud

20

‘flue, leaving a chamber or passage ¢/, which
serves asa conﬁmnﬂ‘—ﬂue and mmghnﬂ‘-ch&m—
ber for the outer eJeetor orit may,if desired,
terminate in line with the mouth of said ﬂue'

BB, as shown in dotted lines, Fig. 1, when the
auxiliary confining-flue 2 1s employed the
latter being bolted or otherwise detachably se-

cured and forming a prolongation of casing E.

This auxiliary conﬁmnﬂ'—ﬂue can, if desu*ed

. ‘be removed and the ctppm‘dtus used mthout

39

it, as

conﬁnmw-chamber but for various reasons I

preter to employ the chamber 2 and cause
‘both ejectors to discharge into it, as thereby

the strength or sharpness of the blast is in-
creased or can be varied by the substitution
of different sizes of flues 2. Valves or damp-
ers may also be applied for controlling the
inlet-openings b’ and ctand the Sfe&m-p01‘ts

- ¢ or the passages connecting.therewith.
40

"To still further inecrease the capacity and
thereby improve the apparatus, the bridge or
division-piece a is removed or dispensed with

~and a hollow bridge d* open at the ends isin-

45
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. throuﬂ*h passages a

55

- faces.

serted In 1ts place in the lower end of the
‘Dblast-pipe A. In the upper open end of this

hollow bridge-piece is inserted a plate or par-

tition d’, the upper edge whereof is provided

with an anﬂ'ular bar d2 or one having inclined
A space or orifice d? is thus formed
on both sides of said bar d?, throun*h which
air or gas 1S drawn by the Stemn lowing

hozzles.

60
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Having thus deserlbed ny mventlon WhatI |
claim as new is—

1. In an exhaustd appara,tns sueh as de-
scribed, the combination of the central blast-

pipe A, an air-passage adjacent to said noz-

zle, and a confining flue or chamber in ad-
vance of and sur 1‘01111d11’1fr said nozzle and air-

passage and into which they both dlSChﬂ;l‘O‘e,-
- | ingerted in the base of the blast-plpe and

as set, forth

The flue B is formed or pro-

The flue or section B 1s ]_1)1"'0- |
vided with a shoulder or flange b7, to support
the base of a flue D, which Tatter forms, 1n |
conjunection with the exterior of flue B, the

each ejector will have its independent.

a’-and entering the lal‘ﬂ‘e |
| chamber above the bridge d*, whemby an ad-
- ditional supply of air is drawn in and carried
forward by the steam before arriving at the-

2. In combination with the central steam-

pipe, an inclosing wall or tube supported in

proximity to but removed from the exterior

of said steam-pipe and extending beyond the
nozzle, with inlet ports or passages opening
from the exterior of the apparatus to the space

between the exterior wall and the steam- -pipe,

subqtd.ntlajlly as described.

3. In combination with thé 011te1‘ eJector |

consisting of the annular steam and air pipes,
the inner ejector comprising the annular air-

pipe, central steam-nozzle, and confining-

chamber substantially as described.

°4. In combination with the blast-pipe A,

provided with nozzle «° and steam-ports, as

deserlbed aQ det.:wha,ble connection consist-

ing, e%sentlally, of an outer ejégtor; the steam-
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passage leading to its nozzle registering withe

the steam—ports in blast-pipe A, and a central
flue to receive the nozzle a? a,nd form an air-

passage and con: 1111110'-ﬂue as and for-the'

purpose set forth.
5. As an attachment for the or dmary blast-

pipe A when provided with steam-ports in
‘the sides, an annular.ejector provided with

steam and air passages and a confining-flue,
combined with a central flue to receive the
nozzle of the blast- pipe and form, in con-

junction therewith, a central ejector with air-

passage and conﬁnmo-ﬂue, substantlally as
described.

6. In combination with blast—pl pe A, atube
or flue B, supported on said blast—mpe and
provided With two series or sets of passages,
the one extending from ports in pipe A to
the exterior of tube B, and the other from
the exterior of the a,ppara,tus to the interior

of tube B, said tube B extending beyond the

nozzle of pipe A to form a eonﬁnmﬂ* cham-
ber, as set forth. - |

7. In .combination w1th blas’rﬂmpe A, per-
forated at a point below the nozzle, flue or
pipe B, provided with passages leadmn from

said perforations to the exterior of bald flue,

an inclosing-casing K, and a wall or flue D,
“interposed bemréen sald casing and flue B
with inlet-passages leading to the spaces be-
tween A and B and D and E, Substantmlly "

as described.
8. In combination with the outer ejector,

‘having steam - nozzle and air - passage, the

inner ejector provided with. air - passage, a

‘central steam-nozzle, and a confining -flue,
and an auxiliary confining - lue. into Wthh

both ejectors dlsehm oe, substan‘uaﬂv as de—
seribed.

9. Tn combination with a blast-p1pe A, the
hollow bridge open at the .ends and top, a,nd

“the division plate and bar having inclined
faces, substantially as deseribed. |

10. In combination with the blast-pipe A
and the flue B, forming, in conjunction there-
with, an ail-passafre smroundinw the nozzle,
and a confining-chamber, the 110110w brldwe

_;. 8-5 '
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provided with air-inlet Op(i']lll]gS Subq‘rcm» and provided Wlﬂl uﬂet-c)pemnﬂs situated be-
tially as described. | low the steam -ports leading to the .outer
11. In combination with the blacst-plpe A ejector, substantially as deserlbed
and the outer ejector applied thereto and | - . JOHN Y. SMITH.
5 receiving steam from said blast-pipe whose | Witnesses: S |
nozzle .forms part of an inner ejector,thehol- |- = MELVILLE CHURCH,
low bridge located within the Dblast-pipe A | THOMAS DURANT.
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