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CORNELIUS H. DE LAMATER, OF NEW YORK, N. Y.

Letters Patent No. 94,403, dated August 31, 1869.
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IMPROVED STEAM-ENGINE CONDENSING-APPARATUS.
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The Schedule ceferred to in these Letters Patent and making part of the same. |

T'o all whom 1t may concern:

~ Be it known that I, CORNELIUS H. DE I.AMATER,
of the city and county of New York, in the State of
New York, have invented certain new and useful Im-
provements in Air-Pumps and Condensers for Low-
Pressure Steam-Lngmes and I do hereby declare that
the following is a full and exact description thereof.

My invention consists in a novel arrangement and
‘construction of an air-pump and condenser, adaptable
‘to all varieties of condensing-engines, and baving for
1ts main ohject the pluductmn and Inanltenance of a
Inore perfect vacuum than is attainable by the means
in ordinagy use, together with compactness of form,
facility of bOllStl 11(:1;1011 economy of material, and c:-p-
erative power, and acuquibllltv to all the WOI‘kll]ﬂ‘-
parts, as will be more fully explained by the annexed
drawings and description, forming part of this Spﬁ'(‘lﬁ-
- cation. |

In the construction of the ’II'IELIJ”LHIGI]E shown in
the annexed drawings, I use a rectdngulm hollow
casting, which forms the foundation for the outer main
pitllow-block of the engine, and which is divided by
suitable partitions across its length, into three nearly
equal compartments, forming,
- denser proper, the valve e-chamber, and the hot-well.

The alr-pump is attached to the valve-chamber at
one side of the main body of the casting, and in the
middle of its length, fitting into a socket of suitable
dlmemmm, and being suam&d by bolts and flanges, as
“seen in the drawing, Tefer ring to, which—

- IFigure 1is a vf,rtmdl longitudinal section of the air-
pump, and its connections, bhowmg also a front elev:
tion of the condenser-casting, the interior comp.;u“t-
meuts of which are seen in dotted lines.

Figure 2 is a transverse section, taken vertieally
tluowrh the cenfre of air-pump valves and valve-
ehambel showing thie interior construction and are
rangement of the various parts and passages. It also
- shows an elevation of the shaft pﬂlow-hioch, ardd crank,
as arranged for operating the air-pump.

Like lettus of reference indicate the same parts in
both views. | | |

A is!'the main shaft of the engine.

@ a, the crank-pin, operating the air-pump by the

connecting-rod L.

B is the pillow-block, resting on and attached to

tiie condenser-casting, which furms 1ts foundation.

J is the air-pump, which, though not essentially so,
Is in this case fitted with “tl unk ”-—plbton K, to allow
of being arranged to work nearer the main shaft A.

This air-pump piston, whether of the * trunk” con-
struction or otherwise, is, toall intents, a solid “plunger”
‘or “piston,” in its mode of action. . It is not llltEﬂde

to pump the injection and condensed vapors through
it, as in the usual eonstruction of air-pumyp buuhets
- a8 1t 'is provided with only one small

respectively, the con-

]

alve opening |

- pump.

up_ward, as seen at s, fig. 2, the precise use of which
will be given below. The size of the valve s is not

- essential, however, and it will answer equally well if

mmade of conszdemble dimensiouns.

M, to the left of fig. 1, is the condenser proper, or
condensmﬂ-chamber It is a rectangular space, the
whole width of the casting, and extenduw about one-
third of its length, as before stated. It commumcates
with the valve-chamber O by a shallow passage, ¢, at
the bottom, and below the lowest valve, commonly
kKnown as the foot-valve, as seen at O, and receives

“the exhaust and 111,]ect1011-»p1pes D and E near 1ts up-

per portion.
The valve-chamber O occupies the central position

in the condenser-casting. ~In it are fitted the inlet (1)
and outlet (2) valves, or foot-valve and delivery-valve,
as sometimes called, These valves are dlrectly over
each other, the space N between them being in com-
miinication with the upper and open end of the air-
- These valves are here shown as constructed of
rubber, and with the usual “grates” and “guards.”

- The valve-chamber O communicates with the con-
denser, below the lower valve, with the air-pump, by
the space N between the V&I\’Eb, and finally with the
hot well above the upper valve, by the passage or
opening V.

1 preﬁ,r to construct the air-pump J with .a close
bottom, below the piston K, but I can, and may oc-
casmnal]v, use the pipe R, to form a communication
with the condenser from the space below the air-pump
piston K, in special cases explained below.

Havmg described the construction of my 1mpmved
“air-purap and eondenser,” I will explain its opera-
tion,

Steam, being admitted. to the condensing-chamber
M by the e\haust-—plpe D, will be met and. condensed

by the jet of cold water, enteung by the injection-noz-

zle It. The water of mndenmtion and 1njection fall-
ing to the bottom of the condensing-chamber M, will
flow through the passage c, enteung the valve-cham-
ber O, below the lower valve 1.

The alr-pump piston K, being set in motion down-
ward, wﬂl expel the air beneath it through the small
valve s, (the bottom of the air-pump buuﬂ' closed, it
has no other outlet,) and on its return stroke upward
will drive the air thmun*h the upper valve 2, and, at
the same time, will ploduce a vacumm, more or less
perfect, below the air-pump piston. The next stroke
downward will produce a vacuum above the air-pump
piston, aud in the space N between the valves, in-
ducing the water in the condensing-chamber to flow
thmnwh the passage ¢ and the lower valve 1,into the
open end of the air-pump, by the space N.. The sue-
ceeding stroke npward will completely fill with water
the space N, and expel through the upper valve 2 the
air and uncondensed vapor, before discharging any




N
- wabter. In the mean 'L!,me a small amount.of water
- having leaked past the mr-pump piston into the vacu-

ous space beneath .if, will, as the air-pump piston:
- again nears the bottom, fill.all the vaeant space in-
- cluded in the clearance between the piston and the
the
ve §,

“bottom of the air-pump, all the included air and
surplus water finding vent through the small val
when the lowest point of the stroke is reached.

It will- readily be seen, that when in operation the

' 'ml-pump piston is at all times covered with water, by

the water from the space N flowing back into the air-
' pump at eacéh doswn str oke, and as all the space below

the piston of the aw—pump, when at the bottom, is

filled witly the same inelastic fluid, the up stroke must

- produce below the piston the: most perfect vacauin

consistent with the temperature of the water, and as

the space above the piston, up to and over the outlet- |
- valve, is full of dense water at the termination: of the.

up stmkv the samne perfect vacuum ovtained below

- the plbti}ll by submerged space development in dense |

. water, 18, by the same means: and under like condi- :
- tions, obttuned above

. ;wnsequentlv in the condensmg— clmmhe
piston moves downward. | -

It will also be seen, that as the uppvr edwe of the

. ;-au-pump stands above the lower valve 1,a -=;t atumn of

water 1s always retained over and inter pua{,d Letween
- this valve and any vapors which might mlle(*
__pre':sent in the sapa,ct., N. | |
The upper valve 2 is also constantly covered mth
Ltu', as there is a tLun provided for this purpose by
) part of the partition V, at the lower part of the
;opelmw into thie hot-w ell, being raised above the me
2, 80 as always to retain. w 1ter over it.
- It will thus be readily understood that the uppu
~and lower v: alves, and aiso the air-pump piston are at
all times pe.rft,ctly water-packed, as a stratuim of wa-
ter is always over them; and, as the pressure on the

01 he |

“

“seribed.

- 94,403

valves and oun the air-pump piston is downward, it will
also- be seen that as all the air and vapor 1s expelled : -

before the water, no elastic vapors can remain or col-"

leet in ‘the mr—pump or valve-chamber between the
-mlveb, to diminish the vacuum by their eapanswe o

d,ctmn. .

No shock to the mt-pump plston oceurs in expelling
tlm surplus water from beneath the air-pump piston,
through the small valve 8, as the quantity of water to

be expelled is ver v small, being only the amount leak-

ing at each stroke, and ltS expulglon takes pl.;tct, only

at the very end of the stroke, when the piston is coin-
ing to & state of rest, and con&equently moving slow..

The pipe R, establishing a connection between the

uuder side of the air-pnmp piston and the condensu' |

is intended for use occasionally. ~When the air-pump

piston is. very leaky, or in case: the valve s by any
‘means gets fast, or becomes inoperative, its use merely
‘establishes the smme vacuum on the lower side of the .
air-pump piston as that obtained in the condensing- -

chamber, but the vacunm obtained by this means is
the piston in the space N, and |

s W htm the

not so perfect as' by the mode of: operation first de-.
Any water

Having deseribed:the construction and operation of;
my impr ovuuenta, 1 will state what 1 claim as: new,

and desire to secure by Letters Patent, as follows:
ralves (1.

~The construction and arrangement of the:

and 2, in relation to the piston K, condenser M, hot-

B\ ell' O, and chamber N, as herein set forth.

~In testimony whercof, I have hereunto set: my nate,
in presen¢e of two aulmebmn witnesses.

CORNELIUS H. DE LA\IATLR

Withesses: |
JOHN-O. STEVENS,
A. K. RIDER.

“acemwmulating in the pipe R is
cauried up by the current of steamn flowing through. ¢

‘the pipe D, and thus transferrved into the mmlenser
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