(No Model.) o 4 sneets-'-Sheet 1,

J Y. SMI“’H -
TRIPLE EXPANSION BLAST 0R EXHAUST APPARATUS FOR LOGOMOTIVES
No. 406,483, - Patented July 9, 1889,
Zg. 2
I e
é H.
AN
i
f I
I
2 - M,
2
Hi
7 Al
zZ” '
_ -2
{
1]
- &f
.17
_ " .
Wz—é%eaﬁes o | | . Lrvertor

%2M . 31&4,[}%“/ *

3 }z& :/f ﬁéo‘rn'ey&

N. PETERS; Photo-Lithographar, Washingto, B. C.




(No Moden L - 4 Sheets_She'et 9,

J. Y. SMITH.
TRIPLE EXPANSION BLAST OR EXHAUST APPARATUS POR LOGOMOTIVES
‘No. 406,483 - Patented July 9, 1889.
N | ;\}gh'mlrhﬁ
= i ‘ ’H'I-H.EII" | % .
R Lo S N _ P
B % s
l; T’Q N '.‘)@. 'U % ‘gé ] na
N = . = A I
N I —~ = i Ae— — . \ EI| || | lll
= Y
! = A SIS
. % " Q .
N
N .
.\. — | | %
| R i
! N “l-l-.j > ) :\&l '
_ . N | _ | o
— = | R S ‘s | 'bt% 3 _ .
P 5 b H —N RN ||_If‘e2 |
— — = o Ul
— S o
= - $ |
A N " |ﬁ""h““'~, -/
d R n,lph% S S
QQ._ Y X
N ,
.méne,.m’e; | . | | nvenéar |

fﬁqyé;w12§ | : ; é;/af
%M% e 33%”1%4

é,ZJ ﬂé‘éarne{_y‘r N

"~ N. PETERS, Photo-Lithographer, Wniiﬁngtun, 0.C.-




('N'oM_'odei'.) - o 4 Sheets—Sheet 3

J. Y. SMITH
TRIPLE EXPANSION BLAST OR EXHAUST APPARATUS FOR LOCOMOTIVES
No. 406,483 Patented July 9 1889.

0 N
| . lﬁ______ _ “‘____:_é -
% ' R - R
§3 ——
h .
| 3
¥R TR
RN
in i (e
IR R EL
”l :
Loy o | |
N |
¥ £
= 60O
| ' Ty o
. . = \‘k\\-—
— q} N tﬂ. f‘;;:__.
o . .
- B > o ‘ - R
- | | < 4P
R\ 1 - ¥

N | 1k |
J mv&n%ﬂr

Wzémewwaa - I . enze |

/4 e A Eloraeys,

N. PETERS, Photo-Lithographer, Washington, D;-C’




(No Model.) 4 Sheets—Sheet 4.

. S J. Y. SMITH. R
TRIPLE EXPANSION BLAST OR EXHAUST APPARATUS FOR LOCOMOTIVES.
 No. 406,483. - DPatented July 9, 1889.

Ty &

e

TWxiérnesses.

N.. PETERS. Photo-Lithographer, Washington, D, C.




IO

a5

20

30
35

40

45

O

UNITED STATES

PATENT OFFICE.

~ JOHIN Y. SMITH, OF DOYLESTOWN, PENNSYLVANIA, ASSIGNOR TO THE
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TR A imEIm

To «il whom i6 MYy Concern:

Be 1t known that I, JOHN Y. SMITH of
Doylestown,in the eounty of Bucks and Q%tate
of Pennsylvania, have invented certain new
and useful Improvementsin Triple-Expansion
Blast or Exhaust Apparatus for Locomotive-
Boilers; and I do hereby declare the following
to be atull, clear, and exact description of the
same, reference being had to the accompany-
ing drawings, fmmmo* a part of this specifi-

| camon and to the ﬁﬂ'm es and Jetters of refer-

ence mmked thereon. -
This invention relates to a new and im-

proved ejector or blast apparatus-designed
more especially for use in connection with lo-

comotive and similar boilers and to be oper-
ated bythe exhaust-steam from the cylinders,
but also capable of being operated by steam
from other sources; and said invention has for
1ts principal objects to create and maintain
a practically uniform and even flow of air
through the furnace and flues, to increase the
Volume of gaseous products dlsdlal ged in pro-

portion to the volume and. plessum of the |

steam, toreduce back-pressure to a minimum,

to d1m11115h or suppress the noise incident to
‘the escape of the exhaust-steam, to keep the
~smoke-box and flues clear from ashes and

cinders by preventing their accumulation
therein, to extinguish and prevent the escape

of qpfu"ks, to 1eﬂ*ulate the power of theejector

and adapt the lztttel to special local condi-
tions, and to provide a means whereby the
draft can bestarted and maintained when lit-
tle or no exhaust-steam is being delivered.
In the accompanying drawings, wherein the

preferred form of embodiment of my several

improvements 1s illustrated, Figure 1 isa side
view, partly in section, representing the blast
apparatus. Fig. 2 is a 1011@1‘511(1111&1 vertical
section taken in a plane at right angles to the
sectional portion of Fig. 1. TFig. 3is a sec-
tional view of a 1:}01_131011 of the smoke-box,
showing the application of blast apparatus
and nmlosmmshleld Fig. 4 1s a transverse
vertical sectlou thloun*h the front end or
smoke-box of a locomotne boiler with blast
apparatus in positions

illustrating bottom plate. Iig. 6 is a detail

sectional view 1llustrating application of sup-
plemental steam-nozzle to central jJet-pipe.

power or shaapuess of the blast.

Fig. 5 1s adetail view

(No model.)

T TR P

Fig. 71s a 10nrr1t11d1na1 sectional view illus-

.tra,tmﬂ‘ a4 modlﬁed arrangementof thenozzles.

Fig. 3; is a partial sectlonal view showing the

manner of applying the removable end or sec-

tion of the blast apparatus.

Similar letters of reference m the several

figures indicate the same parts.

“The improved ejector or blast apparatus
represented herein comprises the following

principal elements, to which all the other fea-

tures of improvement are more or less sub-

ordinate, viz: three steam-nozzles 1,2, and 3

in- open cominunication with both e*{hauqt-

pipes leading from the cylinders, two air-pas-
“sages 4 and 5 in open communication with the
space surrounding the ejector, and two con-
-ﬁning-ﬂuesﬁ'and 7, the one surrounding the

nozzle 2 and the otherthenozzlel. Theouter

‘nozzle 1 is annular in form and surrounds the

eduction end of passage 4 at the base of the
confining-flue 6. ‘the inner nozzle 2 1s also

6o_l

0

annular in form and surrounds the eduction

end of air-passage 5 at the base of confining-
flue 7. The central nozzle 3 is located at the
base or induction end of the air-passage 5.

It has been customary heretofore to pro-
vide the nozzles of ejectors or blast-pipes
with steam-discharge orifices.the area of
which was consider ably less than the area of
the exhaust-ports of the cylinders, the purpose
being to raise the pressure of the steam at the
discharge-orifice, and thereby increase the
The effect

of such an arrangement 1s to check the flow

of e‘{hau‘st-stea,m resulting in the produection
of moreor less baek—p1 essure in the cylinders.

In order to obtain the requisite power and

“at the same time afford a free passage forthe

escape of the exhaust-steam, I cause the lat-
ter to be distributed through aseries ot blast-
nozzles,theaggregate area of whose discharge-
orifices nearly or quite equals the area of the

exhaust port or passage, and I arrange the

several nozzles so that the inner one 3 shall
deliver a Jet of steam through the base of the

central air-passage 5, the seeond one 2 shall

deliver an annular or tubular jet around the

~eduction end of passage 5 and into the con-

fining-flue 7, and the.outer one 1 shall deliver

& tubulal ;]et around the eduction end of pas-

sage 4 and into the confining-flue 6.
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The nozzles 1 and 2, through which most of

“the exhaust-steam is discharged, are made an-

nular in form and located outside of but in
close proximity to their respective air-pas-
sages 4 and 5. 'This arrangement is adopted

in order to increase the area of the discharge-
orifices and at the same time present an ex-

tended surface of steam to the gaseous mat-
ters entering the ejector thmunh 1he alT-pas-
sages. 1By ma,klnﬂ the chschmﬂ‘e orifices long
and narrow the Steam 18 dlstl'lbuted 1n 13111151
sheets, so that when brought in contact with
the highly-heated products of combustion
within the ejector it will be superheated and

expanded during its passage through the COn-
fining-flues.

The eduction end of air-passage 4 islocated
between the steam-nozzle 1 and the eduction
end of confining-flue 7 of the inner ejector, so
that gaseous and other matters drawn thro 110]1
satd passaﬂe will be subjected to the dlrect
action of steam on both sides. 'T'he steam-
jet from nozzle 1, surrounding the air-pas-
sage 4, 18 prevented from etpandmn out-
ward by the walls of the confining-flue 6 in
advance thereof, so that whatever latel al ex-
pansion takes place is toward the column of
gaseous maftter drawn through passage 4.
In like manner the jet from nozzle 2 is re-
strained from outward expansion and di-
rected against the inflowing column of gas-
epus matter in passage 9, the two columns—
steam and gaseous products—being mingled
in the confining-flue 7. The steam from noz-
zle 2 follows the wall of the confining-flue 7;
hence as it .emerges from the 1atter 1t 1S

“brought into contact with the mner surface

of the column ot gaseous matter issuing from
air-passage 4 of the outer ejector. While
the products drawn through the outer pas-
sage 4 are thus acted upon by steam on both
faces, and a thorough incorporation or mix-
ture of the one with the other is effected
in the confining-flue 6 prior to their dis-
charge into the smoke-stack, the same action
does not always and under all circumstances
take place with respect to the gaseous and

other matters drawn through the central pas-

sage 5 of the Inner e;]eetor Inasmuch as the
jet of steam issuing from nozzle 2 merely sur-
rounds and envelops the gaseous and other
matters flowing through t]le large central
passage 9. Althounh Lhe steam fl om nozzle
2 upon entering and while passing through
confining - flue 7 1s caused to penetrate and
mingle with the gaseous and other products
dmwn through passage 0, nevertheless it will
sometimes lmppen that live coals or sparks
will be carried up in the central column of
cgageous matter, and, being protected by the
latter against the enveloping column of steam,
will be permitted to escape through the smoke-
stack without being extinguished during
their passage through the ejector. To obvi-
ate this defective .ﬂ,etlon Increase the flow
through the inner eJeetor and the power of
the centml current, and assist in breaking

406,483

up the larger particles, the nozzle 3 is added
to the appmatus and m*mnﬂed to deliver a
jet of steam centrally of and within the in-

duction end of the air-passage 5.

The steam issuing from nozzle 3 (which
latter 1s provided wﬂzh a discharge-orifice of
small area as compared with the nozzles 1 and

2) occupies the central portion of the passage
5, so that” the gaseous and other matters are
drawn up around said jetand between 1t and
the walls of said passage 5. As the steam
traverses passage 5 1t expands, forcing the
gaseous and other products outward, so that
as they emerge from the eduction end of said
passage and are brought into direct contact
with the jJet issuing from nozzle 2 they will
be confined between two moving currenis of
steam, the one from nozzle 2 on the outside
and the other from nozzle 5 on the inside.

In describing the action of the currents of
steam and gaseous matter within the ejector
I have, for convenience, characterized them
as ‘“tubular,” “columnar,” &ec., referring
thereby to the forms given by the omﬁces
from which they issue; but it 1s of course to
be understood that these forms are not pre-
served during the entire passage through the
apparatus. On the contrary, currents in va-
rious directions are set up, particularly in the
confining-flues, where the various steam-jets
are injected and caused to impinge against
the gaseous matters flowing through the ap-
paratus. -It can readily be. seen, however,
that with the three steam- nozzles mmnwed

and disposed as described whatever gaseous

and other matters are drawn into and e;xpelle(l
from the apparatus will be completely en-
veloped by the steam during their entire pas-
sage through the ejector; but this is not the
only action which takes place within the ap-
paratus. 'The larger and heavier particles
passing through 1he flues of the boiler are
drawn toward the induction-passages leading

into and through the latter. -As these parti-

cles entersaid passage and are brought within

the influence of the jet issuing from nozzle 3,
they are impelled with considerable force out-
wara against the walls of the passage, and,
instead of passing straight out through the
¢jector, they are driven in a more or less ir-
reguiar path across the passage, through the
steam, and against each other and the sur-
rounding walls, so that before reaching the
eduction end of the ejector they will have
been pulverized or broken into smaller par-
ticles, and at the same time the ignited por-
tions will be almost wholly extinguished.
Thus far I have merely referred to the char-
acteristic features of my improved apparatus,
broadly considered, and I will now proceed to
describe the special form in which these fea-
tures have been embodied, practically tested,
and applied. The three steam-nozzles 1, 2,

and 3 are placed in communication with the
exhaust-ports of the cylinders through pas-

i sages contained or formed in the base-pieca
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A, upon which the several tubes or partitions
formmﬂ' the several steam and air passages
are Supported The base-piece A is formed

~ with the steam-passages a separated at their

1O

15

lower ends by a bridge or d1V151011-w311 a’,

while the upper ends of said passages are

sepamted by the walls of a tubular bridge- |
~ piece a? open at bothends and provided. with :

a central opening or socket a® to receive the

tube DB, the latter f01mmﬂ the walls of air-

passage o,
- Within the tubular bl"ldﬂ‘e pleee a2, and be-

neath the 0penmn’ or soeket a°, 18 for*metl a

hollow projection or tube ¢, prefembly COT1-~

cal in shape, and provided with a detachable
- tip, Gonstitutinﬂ the nozzle 3.

The bridge or
division-wall ¢ is extended vertically 1111:0 the
tube o, thus partially dividing the latter into

 two chambers, which are, hOWGVBl in open

20

30

35

communication above the bridge a’, and are
connected through ports or opemn% @’ Wlth
the passages a.

The base A is adapted to be applied to the

bridge-piece C of the locomotive, with each

passage ¢ in communication with one of the
exhaust-pipes ¢ leading from the cylinders,

so that as steam 1s de]wel*ed from either cyl-

inder it will enter one of the passages ¢ in

- base-piece A, a pomon of the steam being
diverted throun'h port ¢’ into one of the eham-_
bers in tube at and escaping through nozzle.
3, while the larger volume of qteam Wﬂl a8

cend through the passage c.

The upper wall of the tubular bridge a? is
rounded on each side of the socket @, a,nd_ the
upper ends of passages a are enla,rﬂ*ud or

widened laterally to afford a free p&%saﬂe for

_ the steam.

50
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Above the base-ple(,e A is secured an inter-

mediate section D, comprising a ring-section

d and two ver tleal extensions or tubeb d’ | ¥

The ring-section d is prm*lded with two se-
ries of passages or ports d® d*, the one d? ex-

tending upward and outward from the steam-

space above passages a,and the other extend-
ing upward and inward from the exterior ¢f

IThe section to the space or chamber formed

between the tubes d’ o, those tubes being
separated to form the air-passage 4. W’heu
this intermediate section is ‘applied to the
base-piece A, its lower portion forms a con-
tinuation or vertle&l prolongation of the outer

~ wall of the base-piece, thus forming an annu-
““ar chamber @ between the exterior wall and-
the cenfral tube B, into which chamber the

steam-passages ¢ open. The inner tube ?

surrounds the central tube B, and is extended

beyond. the eduction end of the latter, its
lower end being enla,rn*ed to form a steam-
passage d° to the annulm opening between
the outer wall of tube B and the inner wall

of tube @3 said annular opening constitiuting

the nozzle 2, while -that portion of the tube

dP e’sctendmﬂ beyond the mouth of tube B and

nozzle 2 forms the conﬁmnw—ﬂue 7. |
The outer tube d’is for wreater convenience

of mdnufacture detaehably Secured to the ﬂ the larner'partlcles w1ll be caused to stmke,'

ring-section d outside of the air-ports d‘* in
the latter, and is held removed from the inner

tube d* to form an air chamber or passage 4,
aseous products - ‘11‘6

through whleh the
dra,wn

70

‘The upper tubular sectlon E is for conven-

ience detachably secured to the 111termed1a,te
section D outside of ports d?, and is held re-
moved from tube d’ to form a steam-passage
leading to nozzle 1, which latter is formed by
the annular space between the wall of section
E and the end of tube d’. The upper end ¢
of section E is made de‘rachable and eonstl-
tutes the confining-flue 6.

- The inner ‘tube or partition d? may termi-
nate opposite the end of tube d’ to bring the
eduction end of air-passage 4 in 1mmedmte
proximity to the nozzle 1,as shown in Figs. 1

and 2, or it may termm&tb some diSt.‘:’:LIlCG be--

low 1311@ end of the outer tube d’, as shown in
Fig. 7, and this latter constructlon is, under

,certam circumstances, preferable as affording

greater clearance for the stea,m—,]ets and d,t
-the same time increasing the action of the
steam from nozzle 2 upon the air or gaseous
products drawn through passage 4, so that a
larger proportion of the power of the steam-
jet from nozzle 1 can be utilized for propelling

the gaseous matters from above and around

75
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the eduction end of the ejector into and

through the smoke-stack or chimney.
It is very desirable that the steam as well
as the gaseous products drawn or impelled
throun*h the ejector should have a clear” and
unobstl ucted passage through the latter, and
that the openings or passages should be as
wide and straight as is consistent with effect-
ive action. To this end the intermediate sec-
tion of the ejectoris enlarged to furnish wide
passages for the steam and gaseous products,
while the upper ends of the tubes d’ d? and
the outer section E are contracted to effect
the necessary reduction in the area of the
steam-nozzles 1 and 2

to give a greater amount of clearance to the

steam-,]ets, the upper ends of the tubes d’ d*
and the inner face of the section E are made

‘and the eduction end
of passage 4. Under these circumstances and

I00

1045

110
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cy lindricaland subbta,ntmlly parallel with the -

inner wall of air-passage 5 and confining-flue

6. The jetof steam from nozzle1 and the col-

umn of mingled %team and ﬂ‘aseous matter

from eonﬁnmﬂ-—ﬂue 7 are thus caused to issue

from their 1*espeetwe pasqafres in lines sub-
stantially parallel with the axis of the ejector,
whereby a stronger current is produeed

throuﬂ‘h the eJeet01‘ and mterfermﬂ eounter

eurrents are prevented.
As has prevlously been stated the nozzle 3
aids materially in effecting the destruction

120

125

and extmﬂulshment of sueh live coals and

sparks as may be drawn into the ejector
through the central air-passage 5, and to as-
sist. th1s action a series of pins or pro;jeetlons

| /7 may be attached to the walls of tube B and

I30

the passage 4, (either or both;) againist which
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- secured,

S0 as to be more 1e&dlly broken into smaller |

fragments. These pins or projecting points

will operate to delay somewhat the passage

of the Leavier particles, and thus retain them
for a longer period surrounded by and sub-
jected to an atmosl)hew highly charged with
steam.

The maximum pulverizing and extinguish-
ing action is exerted upon the p&rtmles en-
tennﬂ* the induction-passages in the tubular
blldﬂ*e-plece a?, and passing through the cen-
tral tube B of the ejector, 111.5Lsmuch as all
products drawn through the central air-pas-

sage 5 are successively SubJeciecl to the action |

of the several steam-jets issuing from nozzles
1,2,and 3, the last 3 expandlnﬂ* from the cen-
ter 0utwmd and the others 1 and 2 from
the exterior 1IlWELI'd

The ejector is so arranged with reference
to the fiues and smoke-box that the induction-
passages leading to the central tube B will

stand opposite the lower series of flues, while

the induction ports or passages d*, through
which the gaseous products enter passage 4
are dlsposed at a higher level.

In order that the larger paltlcles drawn
through the flues shall be compelled to pass
through the central air-passage 5 Dbefore

~emerging from the smoke-stack, the upper
p01t1011 of the ejector is inclosed by a netting
- or perforated plate G, extending from a pomt

below the upper series ol 1nlet -ports leading
to passage 4 to the walls of the smoke box or

chamber, so that only such particles as can

pass thlouﬂh the meshes or perforations in
the guard _'G will be permitted to enter the
smoke-stack either through passage 4 or the
space around the educmon end of the ejector,

said guard being so arranged as to direct the

larger particles towmd the base of the ejector.

The induction-passages leading to the cen-
tral air-tube B3 are, however, open, and as the
current is stronger and more concentrated at
this point the 1&]5"361' particles are taken up
and driven tthllU‘h the ejector. |

The removctble end e of the outer wall or
upper section E of the ejector 1s detachably
in order that tubes or sections of

" different internal dimension.s may be readily

substituted, and said removable section con-
stitutes an important feature, iInasmuch as it

~ furnishes a means whereby the power of the

535
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ejector can readily be varied to suit the spe-
cial conditions under which it is to be used.
Thus by the Subbtu}utlon of alarger or smaller
Sectlon e the size of the steam-nozzle can be
adjusted so that the area of the escape-ori-
fices will be properly proportioned to the ex-
haust-ports of the cylinders, and at the same
time the area of the confining-flue 6 or educ-

‘tion end of the ejector will be varied to cor-

respond with the var mtlons made 1n the
steam-nozzle.

Another 1mp01ta;nt and valuable feature of
my improved ejector consists in the applica-
tion within the central air-passage 5 of a sup-

i | 406.483

form and surrounding the nozzle 3, (to the tip
of which it is united b}r a screw-thr ead,) con-
nected to and receiving steam direct from the
boiler or other source, Suitable means—such
as avalve—being pr 0V1ded for controlling the
admission of steam to said blast-pipe. This
supplemental blast-pipe H, which may be of
any suitable form and dlmensmns, is brought
into use either alone or in connection with

-the exhaust from the c¢ylinders and to start

or maintain the draft while the locomotive 13
standing or running with little or no pressure
in the cyhndels '

When the fire is first started in the furnace,

it is desirable that the cooler and heavier air

and gases should be drawn from the lower
portlon of the smoke-box and the lower flues,

in order that the whole heating-surface may

be exposed to the direct action of the heated
ploduets and the same is true when the en-

gine has been standing for some time with

the fire low or ba,nked as under such ecir-
cumstances the lower flues and lower section
of the smoke-box become charged with heavy
gases, which prevent the more hwhly heated
and hﬂ‘htel producls of combustion from
flowing thelethlouoh By arranging the sup-
plemenml bla,st-plpe Hsothat the steam 1ssu-
ing therefrom will be discharged into and
caused to traverse the inner tube B of the
ejector the heavier gir and gasesin the lower
section of the boiler will be carried out and
discharged through the smoke - stack, the
ejector pr eventmﬂ too much lateral éxpansion
of the steam ::md serving to conduct and di-
rect the latter ‘ron'ether with the gases car-
ried thereby up thoucrh the lighter and more
expanded gaseous products o_f combustion in
the npper section of the smoke-box.

It not infrequently happens that it is de-
sirable to increase the draft while running

70
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but when little orno steam is s being dischar ﬂ‘ed o

from the cylinders.
getting ready to start up with a heavy Joad
::—md low pressure in the boiler, or when run-
ning downgrade just before begmmnﬂ‘ a steep

ascent w1th little or no steam being delivered -

to the cylinders and the mgeetm open and
forcing cooler water into the boiler. In such
cases steam is admitted to the supplemental
blast-pipe H, and, acting alone or in conjunc-
tion with the exhaust-steam the steam issu-
ing from said blast-pipe H will operate to
mamtam a flow of -the gaseous products until
the supply of the exhaust—steam has been in-
creased sufficiently to work the ejector,when
the supply to the supplemental blast-pipe 1s
cut off.

As hereinbefore stated, it is sometimes de-
sirable to arrange the several air and steam
nozzles and eonﬁnnw—-ﬂues as illustrated in
Fig. 7, so that ahne drawn from the inner
nozzle 3 to the edge of the outer confining-
flue or exit end of the ejector will nearly or
just. touch each of the mtelmedmte tubes, as
shown by the dotted lines in said ﬁn‘me

plemental blast-plpe H, preferably zmnulm in | This is done to afford greater clearance for

This 18 the case When'
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the steam and gaseous matters.
steam and gas tmverqmw the central flue, in-

- gas exp&ndm
‘and flowing therethlol:wh without check or

406,483

stead of bemﬂ choked or retarded by the
contracted Walls of said passage, are permitted
a free exit into the next larger flue, the latter
also provided with straanht walls, d:l]d SO on
through the entire appctmtus the steam and
from one flue into the next,

1‘etardat1011 other than bHGll as is incident to
the friction upon the walls.

As ordinarily constructed, locomotives are
provided with a dl&phl‘aﬂ'lll or deflecting-
plate, as at L, Fig.
particles drawn throucrh the flues strike and

are deflected toward the bottom of the smoke

box or chamber. With a view to preventing
these larger and heavier particles from enter-
Ing the e ector immediately upon leaving the
ﬂues and while in a state of active combus—
tion, as when leaving the furnaces, and at the
same time to prevent an undue accumulatmn

of coals and cindersin the frontof the smoke-

box and insuring their entrance into the in-

ner ejector, the followmﬂ' arrangement (11111%—
trated in Flﬂ. 3) has been adopted -

That one of the induction-passages leddlnﬂ“

to tube B of the inner ejector, which faces

the flues, is covered by a perforated hood or
plate 30, curved or beveled, so as to form a

L deﬂectlntr~su1=faee for dir e(,tmo* the larger par-

35

ticles as dr*a,wn through the ﬂues toward the
front of the Smoke—bo*c
corner of the smoke-box is provided with an

nclined wall or plate 31, joining the ejector

at a point above the forward induction-open-

ing leading to the inner ejector and extend-
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ing downward and rearwardly until it joins
the walls of the chamber, thus forming a cov-
ering for the induction-opening and an up-
wardly—mchned wall, against which the heav-
ier particles are drwen Beneath this plate
or partition 31 is arranged a second plate 52

- with upturned sides or ﬂ&nwes, which,in con- |

nection with plate 31, forms a flue or chute,
communicating at its front end through an
opening 33 with the interior of the smolke-

box, and at its rear end opening into the

front induction-passage of the inner ejector.
As thus arranged, two deflecting plates or
surfaces are p10wded the one covering the
rear induction-passage serving to deﬂeet the
heavier particles toward the front of the
smoke-box, and the other for deflecting said
particles toward the mouth 383 of the chute
leading to the front induction-passage, so that

the larger particles will be detained for a
_111111ted space of time within the smoke-box,
-but will be cmnpelled eventually to eseape

through the inner ejector.
In 01*der to further delay the passaﬂe of the

ignited particles, the chute may be prowded
| Wlth deflecting-plates 34, inclining more or
less in the direction of motmn of the par-.
ticles through the cl}ute and for the purpose

of reﬂ‘ulatmﬂ the motlon and at the same time

'prowde for r eadlly clearing the chute, should

Thus tlie |

3, against which the c;ohd'

The front end or

particles lodge therein, one or both series of

deﬂeetmfr-pla’res 34 may be made movable or

adjustable. Thus in the example 1llust1‘-ated

‘the upper series of plates 34 are fixed in po-

sition, while those of the lower series, sepa-

-1*ately hinged or pivoted, are eoune@ted to-.

gether to move in unison, so that they can be
.‘:LdJ usted to change their anﬂular position, or

‘shaken to remove particles whleh may have
lodged in the chute. -

A jet-pipe 35 Supphed with steam from the

‘boiler or other source, may be inserted or lo-
‘cated in the upper or fl‘o_nt end of the chute,

through which a blast of steam can be in-

.Jeebed to clear the chute.

To provide for the ready removal and in-

‘sertion of the outer section e the followmﬂ‘
‘arrangement may be adopted:

‘Referring to Fig. 8, e represents the detach-
able section fitted to enter snugly within the

‘mouth of section K, the lower edge being bev-

eled, as shown. Upon section E a ﬂanﬂe 46
1S, f01 med, to which is bolted or otherwme Se-

cured a ring 47, provided with several arms
48, having mwaldly -projecting shoulders 49.

A groove "40 (or shoulder) is formed on the

exterior of the section ¢ to receive the shoul-

der 49 on arms 48, the latter being sprung or

forced inward to clasp the removable section

e by means of a split ring 41, embracing the
arms, and provided with a clammnﬂ‘-bolt 49,

Other known means may be employed for

securing and holding the tip or removable sec-
tion e in position above or within the mouth
of section E; but the arrangement of parts
shown 1n I‘lﬂ‘ S possesses obvmus advantages,
in that 1t furm&;hes a means whereby the sec-

‘tion can be quickly removed and replaced.

I do not claim herein the employment of the
pins or deflecting-surfaces for solid particles
within the PJGLLOI, said subJect-matter being
comprehended in my prior application, Serlal
No. 285,366, filed September 20, 1888.

IIavmﬂ* thus described my 1111*9111:1011 what

I claim as new igs—

1. In a blast or exhaust appm*atus such as
described, the combination, with an inner
and an oufer steam- nozzle, of an air-passage

‘adjacent the outer nozzle, an air-passage cen-

trally of the inner nozzle, and a jet pipe or
nozzle dlSPhELl‘“I]]“ into the induction end of

the central air-passage, substantmllv as de-

seribed.
2. In a blast or e*«chfmst appamtus such as

“described, the combination, with steam-noz-

zles 1 and 2, air-passages 4 and 5,and a steam-
chamber common to the said nozzles and
communicating through separate passages

with- tLe cylinders, of a steam-nozzle or jet-

pipe 3 in open communication with both pas-

sages leading to the cylinders, as and for the
purpose set Forth, ~

3. In a blast or exhaust appa,ra,tus such as

._i-descrlbed the combination, with the outer an-
nular steam- -nozzle, 1ts confining-flue and air-
passage, the inner annular _&team—nozzle its
confining-flue and central air-passage, and
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1O

the jet-pipe or steam-nozzle located at or

near
the induection end of the said central alr-pas-
sage, of a chamber or passage communicat-
ing with the three steam-nozzles and the cyl-
mders substantially as described.

4. The combination, in a blast or exhaust
apparatus such as deseribed, comprising 1in-
ner and outer ejectors having separate ailr-
passages and inlet-ports located at different
levels, and a perforated screen inclosing or
covering the upper series of air-inlets, sub-
stantially as described. |

5. The combination, with the smoke-box
flues and smoke-stack, of an e\haust or blast

ner :;md outer steam-nozzles* and separate air-

- passages opening into the smoke-box at dif-

20

ferent levels, a jet-pipe or steam-nozzle de-

livering into the induction end of the lower

air-passage, and a screen inclosing the upper

air-inlets and the inlet to the smoke-stack,-

-as and for the purpose set forth.

30
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6. In a blast or exhaust apparatus such as
described, comprising inner and outer eject-
ors, the combination, with the walls or tubes

forming the steam and air passages, of the
removable tubular section forming the con-

fining-chamber and outer wall of the outer
steam-nozzle, and the eduction-orifice of the
apparatus, substantially as described.

7. In a blast or exhaust apparatus such as
described, the combination, with the eentral

alr-passage commumeatmn' through a trans-

verse tubular bridge with the lower portion
of the smoke-box, of a supplemental steam-
nozzle dlsehm‘gmg into the induction end of
said-central passage and cennected with the

- boiler, substantially as" and for the purpose

4.0
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set Forth

S. In combination with a blast or exhaust
apparatus such as described, contalning a
central air-passage, an annular steam-nozzle
surrounding said passage, and a central jet-
pipe or steam-nozzle discharging into said
air-passage, and passages connecting sald an-
nular and central nozzles with the exhaust-
ports of the cylinders, a supplemental blast
pipe or nozzle surrounding the central noz-
zle and discharging into +Lu central air-
sage, said supplemenml blast-pipe being in
cominunication with a constant steam-supply,
as and for the purpose set forth.

9. In a blast or-exhaust apparatus such as

described, the combination, with ths central

air-passage and annular steam-nozzle sur-
rounding said air-passage, of a confining-flue
located in advance of the steam-nozzle and pro-

vided with parallel walls at its eduction end,

substantially as and for the purpose setfor th.
~ 10. The combination, in a blast or exhaust
apparatus such as desoribed, and with:- an in-
ner ejector consisting of a steam-nozzle, air-

passage; and confining-flue, of an outer eject-

or, including air-passage, steam-nozzle, and

confining-flue, the walls of said nozzle and
flue bemﬂ formed parallel, substwntnlly as

and for the purpose set forth.

diate section contalning a
‘surrounding the central air passage or tube
~and communicating with the steam-passages
in the base-piece, and two series of reversely-

I aS‘
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11. In a blast or exhaust apparatus such as
described, the combination, with the inner
ejector whose 0011ﬁmlw-ﬂue is provided at

70

its eduction end with cylindrical walls, of

an outer e,]eetor provided with cyhndneal
steam and air nozzles located in advance of

the confining-fiue of the inner ¢jector, and a-

cylindrical confining-flue common to the two
ejectors, as and for the purpose set forth.
12. In ablast apparatus such as desecribed,
the combination, with the hollow base-pilece
provided with a partition and a transverse

tubular bridge-piece containing the indue-
tion-passages and a port or opening into the
‘air-passage of the ejector, a hollow projection

or tube located within said tubular bridge
and provided with a steam-nozzle or escape-
orifice discharging into the ejector, said hol-

Jow projection containing a division-wall, sep-

arating it into two chambers, cach of the lat-
ter communicating with one of the steam-
passages in the base- -piece and with the steam-
nozzle, as and for the purpose set forth.

1. In a blastor exhaust apparatus such as
desceribed, the combination, with the hollow
piece eontmmu steam-passages Ebl’ld a tubu—
mounted upon and commumc&tmﬂ* Wlbh the
interior of the tubular bridge, an interme-
steam - chamber

inclined ports, the one for- air and the other

for steam, of two tubular walls separated

from each other and the inner air-tube to
form air and steam passages, and an outer
tube arranged above theintermediate section
and pmw_ded with a detachable eduction
end, substantially as and for the purpose set
f01th

14. The combination, to form a blast or ex-
haust apparatus such as described, of the base
A, formed or provided with steam-passages
a, a tubular bridge a®, and nozzle 3 a tube B,

:.:Lpphed to an opening in bridge o’ above mld'

in line with nozzle s, intermediate section D,
containing a steam chamber or space, two se-

ries of ports or passages d*® d*, and tubes d’ %,
and an upper section K, the whole arranged
for conjoint action, substantially as set forth.
The combination, in a blast or exhaust

15.
apparatus such as described, of a base formed
or provided with two steam-passages a and a
steam nozzle or orifice 3, communicating with
both of said passages, a central alr-passage 5

in line with nozzle 5 and provided with inlet-
~openings near the base of the apparatus, a

steam-chamber surrounding passage 5 and

“communicating with passage «, two steam-
passages communicating with said steam-

chamber and terminating the one in nozzle 2
and the other 1n nozZle 1, an air-passage 4,
with its eduection end between nozzles 1 and
2, a confining-flue 7 in advance of nozzle 2
and the discharge end of passage 5, and a
confining-flue 6 in advance of nozzle 1 and

75

30

Q0

95

105~

11O

115

120

125

130




L[O

20

- confining said = arms, qubstantmﬂy as de-'
sceribed.
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- abovetheinduection-passageof the ejector, and

406,483

the discharge end.- of ﬂue 7 as mld for the
purpose set. forth | |

16. In a blast or exhaust apparatus such

as described, containing steam-nozzles 1 and
2, an 1lltel*medmte air-passage 4,and a steam-
chamber from which steam is Supplled to both

sald nozzles, the combination, with the W&ll‘%
forming the air-passage 4 and the steam-pas-

sage leddmo to nozzle 1, of a ring-section,
such as D, contmmnw two series of- reversely—

inclined 1301*‘55 or passages, the one leading

from the steam-chamber to the steam-passage
of nozzle 1 and the other from the exterior of
the apparatus to the air-passage 4, substan-

tially as and for the purpose set forth.

17. In an exhaust or blast a;pl:)aﬂf'atus-sueh
as described, the combination, with the outer

casing E and removable section e, of the arms
43, provided with shoulders engaging agroove

or shoulders on section ¢, and a clamp for

18. In a blast or exhaust apparatus for lo-

comotives,the combination, with the boiler,its

flues and smoke-box, and the ejector located
within the %mo]s.e-bm: of a perforated hood
or deflecting-plate ex:tendmﬂ* upward and for-

ward from the bottom of the smoke-box and
covering the rear induction-passage, substan-

tially as desecribed.

19. In a blast or exhaust apparatus for lo-
comotives, the combination, with the boiler;its-

flues and smoke-box, and the ejector 1oeated
within the smoke-box, of an inclined plate
arranged in the front of the smoke-box and

covering the front induction-passage of the

ejector, and a chute or inclosed passage com-

municating with said induct’on-passage, and

provided with an opening near the upperend
of the inclined plate to receive the ashes, cin-

ders, &ce., substantially as and for the pul"po&e'

specified.
20. In an exhaust or blast appmatu% for
locomotives, and in combination with the

smoke-box :amd the ejector located therein

and discharging into the smoke-stack, a per-
forated deﬂeetm o-plate covering the rear in-
duction-passage, an inclined plclte covering
the front induction-passage, and a chute or
conduit leading from the front induction-pas-

sagetoand opening through the 111(31111@(1 plate,

substan tially as desecrib ed

21. In an exhaust or blast ELleELl atus such
as described, the combination of the ejector
located within_the smoke - box, a partition

ders, &e., into

a chute or chamber communicating with the .
| forward portion of the smoke-box.and said

induction-passage, and provided with deflect-
ing-plates to retard the passage of cinders,
&e. 5111)5‘(&11‘[1&113? as and for the pmpose set
forth |

cated within the smoke - box, a chamber or
chute communicating with the induction-pas-
sage of the ejector, a deflecting-plate pro-
\ 1ded with an opening for the escape of cin-
said chamber or chute, and &

series of hino'ed or pivoted deflecting-plates

projected mthm the said chamber or chute
and connected together, bubstantla,ll_} as de-

scribed. | |

23. In an exhaust or blast appdra,tuq for
locomotives, the combination, with the boiler,
its flues, smoke-bow«:, and smoke-stack, and an

ejector provided with two or more sets of In-
Terentlevels, of a perfo-

duction-passagesatdi
rated guard surrounding the upper set of in-

duchon passages, a perfomted deflecting

plate or guard covering the re&r'mduetlon—

aperture of the lower set of passages, an in-
clined plate covering the front induction-ap-
erture of the lower passages, and a chute or

chamber communicating with said front in-
duction - opening, said inclined plate being

provided with an opening or passage for the

admission of cinders, &c.,into the said chute
or chamber, whence they are conducted to

the 111duct1011-pasq.;106 of the ejector, substan-
tially as set forth.

24. In an exhaust or blast apparat us Sueh

as described, the combination, with the cen-

tral air passaﬂe or flue and central jet-pipe, of
an annular steam-nozzle surrounding the cen-
tral air- passage, an uncontracted 'ille into
which the said steam-nozzle and air-passage

the eduction end of said nuncontracted fiue :-md
delivering into a second uncontracted flue or
passage whose eduction end is surrounded
by an ahnular steam-nozzle, the latter deliv-
ering steam through a confining chamber or
flue whose inner walls are straight, whereby
choking or undue retardation of air or gas
and steam within the ejector is prevented,
substantially as deseribed.-

| JOIIN Y. SMITH.
Witnesses:

- HENRY LEAR,

- rO. P. BrOCK.

60

92. In a blast Or thdﬂ&t &ppm’-atus such as .
described, the combination of the ejector lo-
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-open, and an annalar air-nozzle surrounding .
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