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UNITED STATES

PATENT OFFICE.

HENRY A. FERGWSSON OF W/VILLIAMSPORT PENNSYLVANIA

FEED-WATER HEATER AND CONDENSER

SPECIFICATION forming part of Letters Pa.tent No. 7 04 454, da.ted J 1.113;r 8, 1902,

Application filed June 18, 1900 Serml Nn. 20, 697,

(Nn model. )

To all whom it may concermn:

Be it known that I, HENRY A. FERGUSSON,

a citizen of the United States, and a resident
of Williamsport, Pennsylvania,haveinvented
certain Improvementsin Feed-Water Heaters
and Condensers, of which the following is a
specification.

The object of my invention is to construct
a cheap and simple form of combined water
heater and condenser presenting a maximum
of heating or condensing surface with which
the steam 1s brought mtlmately into contact
1n order to effect the rapid heating of the wa-

‘ter and the equally rapid eondensatlon of the

steam. |

My invention is also applicable to cooling
or condensing apparatus. | |

In the accompanying drawings, Figure 1 is
a longitudinal sectional view of a eﬂmbmed

ater heater and condenser constructed in
accordance with my invention, and Fig, 2 is
a transverse sectional view of the same on the
line a a, Fig. 1.

The casing of the device consists of a tube
1, seated at each end upon the flanged inner

portions of opposite headers 2 and 3, each of

these headers containing a steam-chamber 4
and each being provided in its inner web or
wall with a series of openings 5, countersunk
for the reception of the ends of a series of
tubes 6, which are firmly seated therein.

In the back wall or web of each header 2,
in line with the openings 4, are other open-
ings for the reception of tubes 7, which are
externally of somewhatless diameter than the
internal diameter of the tubes 6, said tubes 7
passing through the tubes 6 and through the
outer walls of the headers 2 and 3 and having

these projecting portions threaded for the re-

ception of nuts 8, which bear upon said outer
walls of the headers and when tightened serve
to force the headers tightly against the ends
of the tubes 1 and 6, so as to form tight joints
therewith, suitable packing-rings or gaskets
beinginterposed betweentheendsofthetubes
and their seats on the headers; if desired.
Hach of the ‘headers 2 has an outwardly-
projecting flange 9, and upon these flanges
are serewed caps 10 and 11, the cap 10 hﬂvmn'
a projecting tubular branch12. The headers

2 and 3 also have projecting tubular branches
13, communicating with their chambers 4,

off
' heated entering through the tubular branch

| and the header 3 also has a central opening

14 extending through it, but having no com-

munication Wlt)h the ehambm 4. of Sald header. .
Atoneend of the tubular casing 11ig a tubu-

lar branch 15. The tubular branch 13 of the

“header 3 is connected to the pipefor supply-

ing steam, and the tubular branch 13 of the
header 2 18 connected to the pipe for carrying
the water of conden sation, the water to be

12 of the end cap 10 and the heated water es-
caping through the tubular branch 15 of the
casing 1. The water follows the course indi-
cated by the solid-line arrows, Fig. 1—that

1s tosay, it passes from the chamber 16 within

the cap 10 through the inner tubes 7, thence

backwardly through the opening 14 in the op-
posite header 3, and through the chamber 17

within the casing 1 to the outlet 15. The
steam follows the course indicated by the
broken-line arrows in Fig. 1—that is to say,
it enters the tubular branch of the header 3,

| passesfromthechamber4ofthesame thmuﬂ*h

the contracted annular spaces between the

tubes 6 and 7, and 18 condensed by contact

with the outer surfaces of the tubes 7 and in-
ner surfaces of the tubes 6, the water of con-

densation entering the (,hamber 4 of the

header 2 and escaping through the tubular
branch 13 of the same.
the steam through the contracted annular

passagespresenting both inner and outer con-.

densing - surfaces intimate contact of the
steam with saild condensing-surfaces is in-
sured, and there is a resultant rapid conden-
sation of the steam,as well asan equally rapid
heating of the water,which circunlatesthrough
the tubes 7 and around the tubes 6.

It will be noted that the tubes 7 constitute
stay-bolts for securing together the opposite
end portions of the structure and confining
them to the central portion of the same, the
aim of my invention having been to produce
a water heater and condenser which while
simple in construction would be compact in
size and light in weight in proportion to its
heating and condensing capacity, being there-
fore especlally ddanted for use in connectlon
with motor-vehicles.

Although I have described my invention as
a feed-water heater and condenser, it will be
evident that it may be used, if desired, for
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cooling or condensing purposes only. For in-
stance, water or other cooling agent may fol-
low the course indicated for the steam, and
alir, gas, or other fluid to be treated may fol-
low the course indicated for the water, or vice
versa. Hence in the claims I have adopted
the term *‘fluid ” instead of the terms
‘“steam” or ‘‘ water.” _ |
Having thus described my invention, I
claim and desire to secure by Letters Pat-
1. A heater or condenser comprising oppo-
site hollow headers, one having an inlet for
fluid and the other an outlet for the same, a
tubular casing seated upon and confined be-
tween said headers, a series of tubes con-
tained within said casing and likewise seated
upon and confined between the headers, said
tubes communicating with the chambers
within the headers, an inlet for another vol-
ume of fluid, an outlet for the same, and a sec-
ond set of tubes passing through the headers
and through the tubes which communicate

with the chambersin said headers, said inter-

nal tubes having end fastening devices bear-

ing upon the outer faces of the headers and

serving as tubular stay-bolts to confine the
headers to the said casing, substantially as
specified. -

2. A heater or condenser consisting of op-
posite hollow headers one having a fluid-inlet
and the other an outlet for the said fluid, a

~ tubular casing seated upon and confined be-
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tween sald headers and having an outlet for
another volume of fluid, a series of tubes con-
tained within said casing and likewise seated
npon and confined between the headers and
communicating with the chambers within

- said headers, other tubes passing through the
“headers and through the tubes which connect
the chambers of said headers, fastening de-

704,454

vices secured to the ends of said inner tubes,
and bearing upon the outer faces of the

headers, and caps secured to the headers and
Inclosing chambers with which said internal
tubes communicate, one of said caps having

an inlet branch for the second volume of fluid

and the opposite header having a passage
leading from the chamber of its eap to the
chamber within the central tubular casing,
substantially as specified.

3. A heater or condenser consisting of op-
posite hollow headers, one having an inlet for
fluid and the other having an outlet for the
same, a tubular casing seated upon and con-
fined between said headers and having an
outlet for another volume of fluid, a series of
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tubes contained within said casing and like-

‘wise seated upon and confined between the

opposite headers, said tubes communicating
with the chambers within the headers, other

6o

tubes passing through the headers and

through said connecting-tubes and having
fastening devices bearing upon the outer
faces of the headers and serving to secure
the latter to the central structure, thread-
ed flanges projecting outwardly from each
header, and caps serewed upon said flanges,
one of said caps having an inlet for the sec-
ond volume of fluid, and the opposite header
having a passage providing a communication
between the chamber within its ecap and the
chamber within the central tubular ecasing,
substantially as specified.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

HENRY A. FERGUSSON.

Witnesses: +
GEO. W. WHELEN,
C. C. MITCHELL.
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