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- To all whom it may concern: |
Be 1t known ‘that we, HENRY N. WICKER-
SHAM and WILLIAM HUSTON of Wﬂmmo*ton
- New Castle county, State of Delaware, hwe
5 jointly invented certain Implovements in

Hjectors, of Whlch the follownw is a specifica-

tion.
- Our invention is an improved exhaust-noz-
zle for creating draft by a steam-blast, fully
10 described hereinafter, the device bemo spe-
cially adapted for use in locomotives.

In the drawings, Figure 1 is a cross-section
through the smoke box and stack of alocomo-
tive, showing our Improved exhaust device

15 applied thereto.
the device on the line 1 2, Fig. 1. X

The essential features of the device are a
tube, 6, which may be slightly conical or cy-
lmdrlcal an inner concentric tube, «, above

20 the uppel edge of which the outer ‘tube pro-

Jjects, and a casing of any suitable size and .

shape, containing a chamber, z, communicat-
ing with the annular space ¥ between the two
tubes, and to which the exhaust-steam is ad-

25 mltted sald space or channel being inclined

inward to throw the steam to the eenter. of the

tubes. The space w within the inner tube, @,

18 1n free communication with the fluid to be

propelled—ifor instance,the air or gases in the
30 combustion-chamber of locomotwe and we

have found that when the exhaust- steam from
the eylinder issues from the orifice v the air
within the tube ¢ is put into motion and is

rapidly propelled in an unbroken colu:mn out-
er, of the tubes « b, auanged withinthesmoke-

_box to leave an 1111361 vening channel inclined 85
inward, a casing communicating withthespace

35 ward.
- We are aware that an exhaust-nozzle has

- been used in which the two tubes « and b are

of equal length; but this construction results.

in iImparting but little, if any, motion to the in-

40 ner body of air, while a shortening of the in-

ner tube effeets Q movemenb of a very large .
body of air. - .-

A construection SPeelally adapted for loco-

motives is shown in the drawings, the outer

15 tube, b, being prolongedto extend through the

-_Shell and into the stack, (between which and

the tube there may sometlmes be a narrow an-

nular orifice,) and the annular casing A com-

municating Wlth two dwerglng exh%ust tubes |

Fig. 2 is a sectional plan of |

d d. This construction pelrmts the exhaust- so°
opening to be made equal in area to that of
the steam-ports of the cylinder, for we have
found that we can secure all the draft desired
without throttling the steam in the least. We

‘therefore avoid the back-pressure that results 55 -

from the ordinary constructions.

We are aware that an ejector has been pro- -
posed with concentric pipes and an annular
opening from which the steam is passed up-
ward to the chimney, our invention being dis- 60

-tinguished from this by the fact, first, that the

steam 18 thrown toward the center of the pipe,
insuring a much more effective action, and,
secondly, by the fact that the annular opening
is about equal in area to the exhaust, so that 65
the ejecting actionissecured withoutany back-
pressure.

We claim—

1.. An exhaust- nozde consmtmo of an outer

‘tube, a shorter inner tube, open at both ends, 70 -

the two being arranged to leave an 1nte1
vening space or channel, y, equal in area to
the exha;ust -pipes, and inclined inward, and a
casing containing a chamber communlcatmg
with said space, and an Inlet-pipe whereby 75
the exhaust is admitted to the said chamber,
substantially as set forth. :

2. The combination of the case A Lubes 1
and 0, of different lengths, arranged toleavean
mtelvemnﬂ channel, ¥, 111(311116(1 inward, and 8o
exhaust-pipes d. d, ATT anged within a smoke-
box of a 1060D10131V6 substantially asset forth.

3. The combmatlon with a locomotive-boil-

between the tubes and exhaust-tubes d d, com-
municating with the casing, the tube b bemﬂ
extended thr ough the shell of the smoke- bo;a
substantially as "described. Q0
In testimony whereof we have signed our
namnes to this specification 1n the presence of

two subseribing witnesses.
HDN RY N. WICKDRSHAM

WVILLIAM HU‘%TO\T
Witnesses:
- GEORGE O’ NEILL,
J mrr:s WOOLLDY
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