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App]matmn filed March 20, 1903

Serml No 148 712 (No model.)

To all whom it ma,y CONCErn: +
- Be it known that I, WiLLis M. WRIGHT a
citizen of the United States, residing at New

- Haven, inthe county of New Haven and State

~ which the following is a specification.

IO

- construction and combination of parts here-_
inafter described and claimed.,
- In the accompanying drawm%, formmg .-
part of this specification, and in which simi-
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of (Jonnectwut have mvented new and use-

ful Improvements in Feed-Water Heaters, of

My invention relates to certain new and

useful improvements in feed-water heaters;
and the object of ‘the invention is to so con- |

struct the heater that it ecan be cheaply manu-
factured and at the same time have a large

water—supply from ‘a series of coiled pipes
~ contained in the heater and adapted to con-

tain feed-water, said pipes heated by exhaust-
steam or other medmm ad m1tbed to bhe

“heater-casing.

My 1nvent10n consists of the parts and the

lar characters of reference indicate like parts
throughout the several views, Figure 1 is

side elevatlon of a feed-water hea,ter embod y
ing my invention and showing part of the
casing and one of the headers in section.
Fig. 2 isafront elevation showing the header

-nlabe or cover removed to expose the ends of'

the tubes of the several coils of pipe. Figs.

3, 4, and 5 are modifications of Fig. 1. - Fig.
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6 is a horizontal section showing. bhe differ-
ent sizes of pipes. Fig. 71is a table of mt‘or-
matlon relative to the pipes.

ate m&berlal and design.

nected tubes or passages through which the

heating medinm—say exhaust-steam—is ad-

mitted to and discharged from the casing.
Within the heater- -casing are the hea,tmn'-

‘tubes, herein shown in the form of coils ex-
tendmﬂ‘ substantially throughout the verti-

cal helght of the casing and having their ter-
minals connecting with the- headexs B as I
will presently describe. -

While a single coil of plpe may be used for

.my purpose, especlally in the smaller forms

- of heaters, I prefer to use a plurality of spi-

ral coils 1

In the said drawings, A isthe casing of the -_
heater, which may be made of any a,pproprl-“
- As shown it is of
the vertical type, supported on legs or a stand
o and having end heads A’, to which are con-

- e —

| brass, copper or other desired and suitable

material. The several coils are preferably of
equal length of the same size pipe or of such
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lengths, if of various sizes of pipe, asto have
the ratio of the exterior or interior surface = '

to transverse internal area for the several =

The prmclples involved in this con-

pipes virtually the same, as shown in Figs. 6 -

.| and 7. 60 ~

struction are as follows: The amount of wa- -

ter, liquid, or gas which will flow through a
pipe depends on the area of the pipe and
The velocity of flowin
several tubes united to a common 8ource is 65 -
not materially different for several sizes of .
| NO great variation in diameter and no great -
| length in proportion to their diameters.
‘Thus we see that the quantlty flowing |
through the several tubes is depen_denb on

the velocity of flow.

their diameters, the velocity of flow being

amount of surface which separates the heat-

| practically uniform. Further, the fmmount of
heat taken up by any 11q111d or gas, either
inside or outside of a. tube, depends on the .~
750

ing medium from the medium to be heated, - °
bat in decreased amounts as the heating- -sur-

face increases.

tubeof twice the sme—tbat is, in ternal areq-—

Therefore if a certain size :;i;:':f__i__"
| tube hasa certain amountof heating-surfacea
capable of flowing twice the amount of gas .

or liquid should have twice the amosint of-

‘heating-surface as thefirst tnbein order that
the amount of heat taken up by a unit of the -
gas or 11qu1d shall be the same in both.  For

example, suppose a certain-sized tube flowing -

a certain amount of water in a certain time
had ten square feet of heating-surface, the -

-----

water being heated to 150°, and another tube -
of the same size, and therefore flowing the
same amount of water in the same time, but =

having twelve square feet of heating-surface
“Weshould have when =

heated it,say, t0.170°.

9

the water was mixed in the header a double

amount of water at the average resulting
temperature, or 160°.

ne

"Now take two tubes -
.of the same size and having eleven square -
feet of heating-surface eaeh and we should -
‘have a resulmnn' temperature of about 162°.
Therefore in the first case a total of twenty-
two square feet gave a temperature of 160°, . -
‘while in the case of equal surfaces-(a total of
twenty-two square feet) a temperature of

2 3, and these may be of 11-011, | 162° was seeured-——thab IS, the equal sur-
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“faces for equal tubes gives the greater re-

sults and is therefore the more economical,
and the same principle is applicable to sev-
eral sizes of tubes united to a common inlet:
and outlet—that is, if it has been determined
that a certain heater requires a flow area of
twenty square inches and a total of three
hundred square feet of surface the ratio of
three hundredto twenty(equivalent to fifteen
to one) must be the same for all tubes in the
heater—that is, if we have a tube of five
square inches area 1t must have a surface of

seventy-five square feet, or another of seven

square inches must have a surface of one
hundred and five square feet, and so on.

This makes the quantity of water flowing
through each coil,or pipe proportional to the
area of surface of the pipe. 'T'he ends of each
of the pipes are fitted to the headers. These
headers B are located on and project from
the outer sides of the casing, either at the ap-
per and lower portions of the vertical sides
of the casing, as in I'ig. 1, or on the top and
bottom of the casing, as in dotted lines at I3’
in Fig. 1, or one may be on a vertical side
and the other on the top or bottom or a hori-
zontal side without departing from the spirit
and scope of my invention.

In whatever position the headers are placed
the adjacent ends or terminals ¢ of the tubes
or pipes 1 2 3 are brought into the back of the
header and there %eeured either by lock-nuts,
flanges, or preferably, as shown, by prop-
erlyexpanding said ends to inake tight joints.

It will be understood that the coils, when
several are used, are all nested boﬂ'ethel and
the ends are fitted to or come through the

~peek or inner end of the upper and lower

" headers and are expanded or secured, as be-
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fore described.

Over the outer faces of the headers are
placed cover-plates D, which may be remov-
ably secured by bolts or other forms of fas-
tenings, which enable these plates to be re-
moved at pleasure to expose the pips ends

for any purpose—say for examination of the ;

ends or to repair adamaged or defective pipe.

Each header is connected with an appro-
priate feed-pipe, one of said pipes I admit-
ting water to one header that it might enter
the conticuous ends of coiled pipes, and af-
ter Lueulatmﬂ" through said pipes this water
may be delweled from the outlet- nipe G,
leading from the other header.

When a double-coil heater giving two sepa-

'T
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rate supplies of hot water is used, as when
hot water is desired for other purposes than
for the boiler, the headers inay be located on
both sides of the casing, above and below, as
shown in Fig. 3, and when using the ar-
angement of coils first above noted the head-
ers may be on the same vertical side of the

casing or one may be on one side and the

other on the opposite side, as in Fig. 4.

The heater will also have a drip-pipe H to
allow for the discharge of water from con-
densed steam, and the steam escaping from
the outlet-pipe of the casing may be used to
heat a building, if desired.

While I have shown the heater as of the
vertical tvpe, the salient features thereof,
especially the external headers, may be em-
ployed in connection with a horizontal heater,
as in Fig, 5, without departing from this in-
vention.

In practice the heater ma,y be connected to
the exhaust- -pipe of the engine and the feed-
water pipe will connect with the lower header
and the discharge-pipe from the upper header
will connect with the boiler; butitvisobvious
that the feed might enter from the upper
portion instead of from below,

Having thus deseribed myinvention, what
Iclaim as new, and de&;ue to secure by Letters
Patent, 18—

1. A feed-water heater having a steam 1n-

let and outlet and a plurality of nested coiled

pipes, in combination with upper aud lower
headers on the outside of the casing, said
pipes to have each such length and size as to

have a virtually constant ratio between the .

amount of their respective surfaces and their
respective transverse areas, the ends of said
pipes being fixed in the headers and said

| headers havmg removable cover-plates for

affording access to the pipe ends.
2. In a feed-water heater having a steam

inlet and outlet, a plurality of emled pipes

said pipes to have each such length and size
as to have a virtually constant ratio between
the amounnt of their respective surfaces and

their respective transverse areas, and head-

ersinto which the endsof said pipes are fixed.
- In testimony whereof 1 have hereunto set
my hand in presence of two subscribing wit-
nesses.
WILLIS M. WRIGHT.
Witnesses:
EopwaARrD L. Fox,
LUcIus BRADLEY.
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