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To all whom it may i CONCET:

- Be it known that I, JouN F. FIFE, of Med—

ford,in the county of Middlesex and State of

Massaehusetts, have invented a new and use-

-5 ful Improvement in Feed-Water Heatersand
Condensers, of which the following is aspeci-
fication. ~ |

My improvement relates more especially to

the shape of the tube-plate to be used in

1o feed-water heaters, condensers, and the like,
and will be fully understood by reference t0
the drawings, in which— |

Figure 1 is an elevation, par t13 in section,

. of a feed-water heater embod ying my inven-
. 15 tlonm.
- tube- plate, FFig. 3 being a plan thereof; and
- Fig. 4 1s a cross- sectmn of the lower tube—
plate, I'ig. 5 being a plan thereof.
The feed-water heater shown consists of a
20 shell A, mounted upon a standard B, soshaped
as to form a chamber C. Upon the top of
this standard and between 1t and the base of
the shell is laid the tube-plate D, the shell,
tube-plate, and standard being bolted to-
25 gether, as shown..

D’ is a second tube-plate, d being tubes
which connectthese platestogether, as slmwn
these plates being prowded with holes of
proper size to receive the ends of the tubes

30 which are fastened therein in any conven-
lent manner. |

E is a cover which is secured to the top of |

- the shell. It also steadies the tube-plate D’,
- being secured thereto, as shown in Fig. 1.
35 An inlet is provided for the water at 4’ and

Fig. 2 is a cross-section of the upper

an outlet at ¢, the steam inletbeing at ¢ and

the steam—outlet at ¢’.
d? is a hand-hole for cleaning purposes, and
* is a blow-off.
40
I prefer to make them of the
The

convex shape.
peculiar shape shown in the drawings.

under surface of - the upper tube-plate iscon-
cave, while the upper surtface, although gen-
45 erally convex in shape, is composed of a series
of plane annular surfaces (the center being
a plain disk) a little wider than the outside
diameter of the tube to be held.

The tube-plates are of a general concavo-

The upper |

nary shape.

surface of the lower tube-plate is convex and

its under surface is generally concave, but 5o

made up of a seriesof pla,ne annular surfaces

of a slightly greater width than the outside

diameter of the tube to be held. - The center
of the under side of the lower plate is a disk.
1'his method of construction is preferable, as sz

1t facilitates the joining of the tubes and

tabe-plates, all the tubes being made of sub-
stantially the same length, and each end of
each tube Dbeing cut off at right angles to
the axis of tube By this means as bll’lOOﬂl 6o
and strong a jointcan be made with the tube-
plates as if the tube-plates were of the ordi-
By making the tube-plates of a
generally concavo-convex shape the strain to
which they are ordinarily subjected is dis- 65

| tributed, so that they are much less liable to

crack than if made flat. Moreover, by malk-
Iing the lower plate of such shape the sedi-
ment tends fo collect in the lowest part, and
hence the heater can be readily cleaned. By 7o
changing the connections in a way which will

be easﬂv understood the device may be used

as a condenser.

What I claim as my invention is—

1. The feed-water heater or condenser 7s
abovedeseribed, consisting of two tube-plates,
both of which are concavo-convex in shape,
In combination with a series of tubes sur-
rounded by a suitable sllell,, as set forth. |

2. The feed-water heater or condenser
above described, consisting of a pair of con-
cavo-convex tube-plates of substantially the
kind described, a series of tubesof the same
length, and a shell surrounding said tubes -
and tube-plates, as set forth, the surface of 8s
each tube-plate where it forms the entrance
to a tube being In a plane at right angles to
the axis of the tube, as set forth.

In testimony whereof I have hereunto sub-
scribed my name this 16th day 0f June, A. D. go
1890,

80

. JOHN F. FIFE.

Witnesses:
BIiCkNELL HALL,
GEORGE D. HALL, Jr.
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