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To all whom it may concern:

Be it known that I, DEXNIS HARRIGAN, a
citizen of the United States, residing at Som-
erville, in the county of Middlesex and State
of Massachusetts, have invented certain new
and useful Improvements in Vacunm Exhaust-
Pipes; and I do hereby declare that the fol-
lowing is a full, clear, and exaet description of

-the same, reference being had to the annexed

drawings, making a part of this specification,
and to the letters and figures of reference
marked thereon. '

Figure 1 of the drawings is a perspective
view of the complete device with the tips at-

tached. I'ig. 2 is a top view with the tips re-
moved. Tig. 31is a top view of the tips. Tig.

4 is a section through Fig. 2 from A to B.
Tig. 5 is a section through Fig. 3 from C to D.
Fig, Gisa bottom view of thecompleteexhaust,
and Tig. 7 is a bottom view of the tips.

The invention is intended not only to dimin-
ish what is called the ¢back-pressure” upon
the piston, which naturally results from the
contraction of the nozzle ot the exhaust-pipe,
bas to ntilize such back-pressure by creating
a vacuum in front of the otber advancing pis-
ton. The arrangement of parts is such that
this action alternates from oune piston to the
other, according to which of the two exhaust-
pipesis in use for the escape of exhaust-steam.

The device hereinafter described is analo-
gous to one for which Letters Patent No.
240,249, dated April 19,1881, havebeen granted
to me, butimproved and rendered more effect-
ive by a rearrangementand modification of its
parts. N

The exhaust-pipes—one for each cylinder—
are arranged neareachotber, as in theordinary
method, and united together in such way, by
casting all but thetipsin onepiece,soas to pre-
vent any connection between the steamn-spaces
e and f upon their opposite sides.

@ b are the openings in the tips for the pas-
sage of the exhaust-steam after leaving the
main exhaust. :

¢ d are the openings of the main exhaust-
pipes and represent the main pipes.

¢ h are annular chambers surrounding the
main exbaust-pipes, each having a suitable
opening into one of the steam-spaces e f.

G is a plate forming part of the casting, ex-
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tending dround the outsides of the exhaust-
pipes, and sufficiently large to admit the in-
closing of a space upon its surface ontside the
annular chambers to nakethesteam spacese f.

Upon the'inside of the exhaust-pipe ¢, near
the point where the exbaustf-steam enters, a
port, k, of suitable dimensions, is cut through
its cylindrical wall for the passage of steam
into the steam-space e, and a similar port, »,
in the wall of the exhaust-pipe d, allows the
passage of exhaust-steaminto the steam-space
J. Atthe opposite end of this steam-space f
an opening connects with the annularchamber
¢, and a similar opening from the steam-space
e connects with the annular chamber ..

The tips are made in a separate casting, to
be attached to the main exhaust by screws at
suitable points, so as to e removable at pleas-
ure, and the openings a b in the tips aresome-
what reduced in size from those in the main
exhaust. Thetipsmay bediscarded altogether
by providing suitable coverings forthesteam-
spaces e f, so as to prevent the escape of steam
except through theannularchambers; but the
detachable tipsarein many respects preferable.

When in use the exhaust operates as fol-
lows: If the steam is passing from the eylin-
der upon thatside through the exhaust-pipe ¢,
the contracting sides of that exhaust-pipe re-
tard its escape, and a portion passes through
the port & and steam-space ¢ into the annuiar
chamber %, and thence outward through the
tip b. This escaping steam, rushing through
the tip b when the opposite side is exhausting,
serves to create a vacuum in the main pipe d,
and thus assist in removing the obstruction of
atmospheric pressure or dead steam from the
path of the advancing piston. Similar action
takes place when the other ¢ylinder is exhaust-
ing, but upon the opposite exhaust-pipe, and
thus the action alternates from one pipe to the
other in perfect regularity, according to the
strokes of the pistons on either side.

Having thus described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. Avacuum-exbaustconsisting of twopipes
provided with steam-spaces, and annularcham-
bers and suitable ports, and connecting-pas-
sages between said spaces and chambers for
creatingavacnumin the pipe not then exhanst-
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ing, constructed and arranged substantially as
shown and described.

2. In combination withtheplateG,thepipes
¢ d, surronnded by the annular chambers ¢ &,
and thesteam-spaces e f, provided with suitable
ports and connecting-passages, with the tipsa
D, arranged and constructed substantially as
shown, and for the purpose set forth.

|
|

In testimony that I claim the above I have
hereunto subscribed my name in the presence 1o
of two witnesses.

DENNIS HARRIGAN.
Witnesses:

JERKLEY POWELL,
IEpcAr H. WOODMAN.




