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8 the tube is thus recurved a valve ¢ may be
~ placed in it which opening upward in its de-
- scending part will allow water to flow into |
-~ the oondenser but will prevent the steam
- from thlowm-:r 1t out again at the tlme of
escape. o - L g
1 usuﬂly plaoe 28 shde Velve v, Workmo _
in a box over an:opening on the top of the

- condenser, in order to let on and shut oﬁ the
© water at the proper Intervals;
%9 may be worked by a cam that wﬂl shut off
- the water at the end of the stroke of the en-
-~ gine, and let it on again immediately after
. the escape of the steam from the cylinder.
- D is the pipe that connects the condenser

H, is an escape pipe by

S 45

w  manner in which T

- _::__ 40 -

to be oondeneed by a.

with the cylinder.
~which the steam passes off into the heater T,
. Upon the escape pipe H, I place a valve 7,
- which serves to prevent the entrance of the |
:' __ air into the condenser C, while it allows the:
escape of the Steam and of any alr, Wthh
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- _To all wkom it may concern,:
- Be it known that T, BDYJAMIN CRAWI‘ORD
-r._'of the city of Allegheny and State of Penn-'
“sylvania, have 1nvented certain new and use-
ful Impl ovements in Steam-Fngines; and T
- .do hereby declare that the followmw 1S a
~ full and exact description thereof.
' - My first improvement consists in oombm--
ing a water heater from which the boilers
to be supphed with a condenser provided
- with a foot vthfe opening into the atmos- | 1
~ phere or a reservoir of water by means of an
ejection pipe and valve, so that the exhaust
~ steam that enters the condenser shall BSC‘IPB':.
into the heater until its elastic force is re--
duced to the etmospherlo pressure ; and then
a Jet of water—the water
- and air of the previous condensation | bemU,
 dischar G‘ed by the same steem Wlthout an alr
pump. S - |
My qeoond 1mprovement consists in thﬂ_
_ prevent the water from
- flowing from- one b011e1 1nto another when ,
_the boat careens. - - -
In the accompanying dmwmor I‘lﬁ'me 1,
‘is a heater such as are ﬂ'enerally 11sed on |
~ high pressure engines, C, being the condenser.
. and F the heetel
- water may be conducted through a pipe S y
80 which may. be recurved, and its end S, may
- dip into the river, or other reservoir of Wetel ;
the water will then rise—by the pressure of
the qtmospheremthrouﬁh this tube when a

Into the condenser C, cold

vacuum is produced in the condenser. “When

‘this

'.'-1nay be mmed W'1th 1t

-ol:)emnﬂ outwqrd

~water for the supply of the boilers.
lowing the steam to escape as above de-

employed.

valve

The oondensef C

stands in a cistern wu, and w, is a foot valve
2 1S a waste pipe from the:
‘cistern y, is a plpe leading to a pump by
which the water is to be pumped from the
elstem 2, into. the heflter n, represents the
| pipe by whmh it is to be conducted ; in, and

'60".__'”: -

v, 15 a pipe leading from the heater to the.i'_

-..foroe pump for the supply of the boilers.
Irom the manner of arranging the appa--
ratus it will be seen that I permit a portion
‘of the steam which may be above atmos- .
‘pheric pressure to. escape. from the condenser

through the valve 7, into the heater I which
escape steam may be used for heating the

By al-

eollbed the condenser may be. made much

'-smqllel than would otherwme be required. -
| The quantity of cold water used will also be 768 =
‘much dlmmlshed and a great saving will be

effected in the weight and meterlel of the

condenser.  In the arrangement of the re-

| spective. parts of the oondensel and heater
the main working parts differ in their com-
bination from such as have been heretofore -
The foot valve w, is a common
-device, but the valve r, Wlthll’l the heater, |
‘the slide valve », the cold water pipe S, with
its valve £, enables me by their action to heat
| the water preparatory to the. supply of the
‘boilers, and to produce a vacuum in the con-
‘denser Wlthout the aid of a cold water pump.
for supplvm the jet, or the air pump for =
the purpose of eﬂmustlnﬂ alr end water 90 -
from the condenser. . - SR

80

My second 1m131*oveme11t consists in the e

‘manner by Whlch I prevent the water from =
flowing from one boiler into another when
1 the boat careens ; this T am eneb]led to do by
|"means of tubes ettaehed to the openings and =

| reaching nearly across the boilers, which
will extend the openings to the Opp051te side .
Arom which they are connected as shown at

{4, 2 in Fig. 8. These tubes _Wlll be placed :
about, an moh or an inch and a half above

the flues of the boﬂels so that When the boil-~

ers stand level the water. will flow through

the tubes from -one boiler to the other: but' R

when the boat careens and throws the boﬂere )6
~out of level the end of the tube in the boiler
‘which stands highest will lift out of the_---- ST

water thereby preventmﬂ* the water in 1t -- ﬁ'

':'from flowing into the lowermost boiler. = R
meg thus fully descrﬂoed the neture of 110 S
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my improvement in the steam engine what I_ valve carrying with it the water and air of
claim as my invention and desire to secure | the previous .condensation, and when by
b Letters Patent, 1s— these operations the elastic force of the
1 The method of working the condensel steam is reduced below the atmospheric pres-
5 ot a steam engine without the aid of an air | sure the valves are closed and the remaining 2¢
- pump, by so comhbining it with a valve | steam condensed—all as described.

“which opens from an escape pipe into a 9. T likewise claim the manner of prevent-

water heater, and with a foot valve which | ing the water from flowing from one boiler ~

‘discharges into the open alr or Into a reser- into another when the boat careens by means - "-f
19 voir of water—by which combination the | of the tubes as above described and repre- 25 7

steam which enters the condenser escapes | sented. '

partly through the upper valve into the ~ BENJN. CRAWFORD.

heater to heat the water for the boilers and |  Witnesses:. - '

carrying with it a portion of the air from ABrRAHAM BUTLER,

15 the condenser and partly through the foot THOS. J. JLARHART.
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