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. peller” wheel driven by the shaft of the en-

¥ the outboard-pipe, and necessarily introduce

. through the “inboard” or receiving pipe, a |
. larger supply of the external (or cooling) water
~ than would be forced out or introduced into |

_ mArL, of the city, county, and State of New
 York, have invented a certain new and im-

worand e
 Deing had to the accompanying drawings, and
. to the letters of reference marked thereon, in
Loewhiche— e o
.| TFigurelisa vertical and lon gitudinal sec-:
. tion taken through the line » «, Fig. 2; and

' condenser) by the motion of the vessel through
. thewater. oo
. My invention is designed to remedy a de--
o feet fo U: 11 e

.. ratus above named when supplied with cool- |

-------
T L

| proved arrangement for inéreasing the circu-
. ‘lation of cooling-water through refrigerators
- or condensers of marine steam-engines; and 1
' . do hereby declare that the following is a full

.+ Fig. 2 is a plan view with th
. away horizontally on the line a, Fig. 1.
' My inyention 1s designed to be applied.to
. refriger: ' '
. condensing-engines to be reused 1n | n
\ - denser, and to condensers for condensing the.
- steam exhausted from non-condensing engin es.
. where the supply of cooling-water (to cool the.
| ‘injection-water in the first case and to con-
~ ' dense the steam in the latter case) is supplied
~tothe(&ppar&tusbythemovemenb of the ves:
-~ agel to (.

. ented to me by Letters: Fatent o1 bho L/ HILL
 States bearing date March 5, 1861, and its
. -purpose is to accelerate the flow of «
" ‘water through the tubes of the refrigerator or
. condenser when the vessel is propelled at too
o low speed. -to. |
~ amount of cooling-water to the tubes to pro-.
_ duce their required effect. It consists in at-.
L ta '

AM A, TIGHTHALL, OF NIW YORK; N. Y.

~ IMPROVED CIRGULATOR FO R STEAM-ENGINES.

Specifieation forming partof Letters Patent No. 5,613, dated June 17,1862,

concern: above named when the vessel to which they
I, WirLiam A. Ligur- | are applied is propelled at too low a rate of

n - that

[
: '
. . . ' . o
- PR et .t

cooling -water, which state of things only ex-~
‘ists when the vessel is ‘‘tied’’ to adock, at-

engine of the vessel.

~--A-18 the case or .sh_ell:of a condenser or re-

from a non-condensing engine or to cool the

‘injection-water of acondensing-engine tobere-

P
[

w with the rear end broken

‘supplied from the outside of the vessel by and

ling' the injection-water of
y be reused in the con-

ef ators.for ¢cooll

fore named.

“tains the vane or propeller wheel F, attached

which it is applied) through the water: (either by a pulley placed and secured on the

. by means of the ¢ chutes’ ' or “hoods”’ pat- | mainshaftoftheengine orbya separate moving

y Letters Patent of the United | power,

celerate the flow of cooling- | totl

water in the shell or case B ata greater rate ot

that the pitch of the propeller F multiplied by
the revolutions of the propeller shall move

‘through or show a greater distance than the '

“rate of speed to supply the proper

aching toand connecting with the ¢‘outboard-. .

‘the apparatus (i. e., the refrigerator or con-

ine, or by other desired means, ab a proper

vessel may be moving by the motion of 1ts en:
gine the cooling-water in the case E will be

F

of speed, and consequently that 1t will enter

‘sel alone.

. I prefer bhafﬁ .th‘e‘*_propellei'F Sh.(.)lll.d{ beop o

feet found to exist in_ practice with the appa-

e ater by the use of the chute or hood | erated from the main shaft of the engine, for -

speed to furnish to them a proper supply of -

tached to a heavy tow, or laboring in a heavy '
sea, when she has no movement or where her-
‘movement is less than the proper proportion . .
due to the revolutions and movement of the .

| frigerator (to condense the steam.exhausted T

‘used) to which the external or cooling water is .

'_'through'_:th'e_pipe B, and is taken off ‘through - |
‘the _-p_ipe-_O_by.1j1ea;ns'f0f openings in the gideof
the vessel covered by the chutes or hoods be- . -

““Botween the delivery-pipe C on the side of
the vessel and the delivery-pipe D of the case
'A is placed the shell or case E, which con-

| to the shaft G and worked by the pulley H,

Dower, as may be desired,) which is revolved
-and rotated at such a rate of speed in relation .
‘to the piteh of the propeller as to move in the -

‘speed than that of the vessel—in other words, o

L 1o t0 and o _ th the ‘“out distance traveled by the vessel through the
o pipe’” of the: apparatus a tCyane?’ or ‘‘pro- | water—and also to .move the water through
‘denser) 1n exact proportion tothe revolutions
of the enginre, so that-at whatever speed the

‘projected through the pipeCat a greater rate

‘and pass through the apparatus at greater
speed and in greater quantity, and therefore
| will produce a greater effect than if it were -~
passed through it by the movement of theves-
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the reason that its movement would then cor-
respond exactly with the movement of the
engine. If the engine went ‘‘ahead,’’ the pro-
peller would receive the cooling-water through
the pipe Band project it outboard through the
pipe C, and if the engine went back '’ the
propeller would receive the water through
the pipe C to pass through the pipe B out-
board, so that the movement of the water by
the propellershould be increased by the move-
ment of the vessel when the latter follows the
former. "

I do not confine myself to operating the pro-
peller by the main shaft of the engine, as it
will be apparent that the same effect can be

!

wheel Fwith the refri

produced by the application of some other
power to its movement that is controlled by
the movement of the engine.

What I claim as my invention, and desire to
secure by Letters Patent, is—

The combination of the propeller or vane
gerator or condenser A,
supply-pipe B, and delivery-pipe C, arranged
and operated as and for the purpose herein set
forth.

WM. A. LIGHTHALL.

Witnesses: )
FRrRANCIS S. Low,
JOSEPH BISHOP.
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