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UNITED STATES PATENT OFFICE. 
HENRY G. MILLER, OF CLEVELAND, OHIO, ASSIGNOR TO THE LOEW 

SUPPLY & MANUFACTURING COMPANY, OF CRANFORD, NEW JER 
SEY, A CORPORATION OF NEW JERSEY. - 

FEED-WATER HEATER. 

No. 812,944. Specification of Letters Patent. Patented Feb. 20, 1906. 
Application filed May 24, 1905, Serial No. 262,050, 

To c.77. It'hon, it may concern. 
Be it known that I, HENRY G. MILLER, a 

citizen of the United States, residing at Cleve 
land, in the county of Cuyahoga and State of 
Ohio, have invented certain new and useful 
Improvements in Feed-Water Heaters, of 
which the following is a specification. 
My invention relates to feed-water heaters, 

and its novelty resides in the construction 
and adaptation of the parts, as will be more 
fully hereinafter pointed out. I am well 
aware that numerous inventions have been 
made in this class of appliances and that some 
are more efficient than others. The one 
which embodies my invention and which is 
herein described seems to me to have obvious 
points of superiority in that its heating ca 
pacity is great, it permits of a relatively rapid 
passage of the water, it heats much water in 
a small time, and it does not exhaust the heat 
from the steam so completely as many forms 
of similar apparatus, because of the speed of 
its action. 

In the drawings, Figure 1 is a side eleva 
tion of a form of apparatus embodying my 
invention, parts being broken away to show 
concealed parts; and Fig. 2 is an end eleva 
tion of the same structure, showing one of the 
doors adapted to close the heating-tubes re 
moved. 

In the drawings, 10 is a large box or cham 
ber the walls of which are made of any suit 
able material, as steel or iron. It is prefer 
ably made in three horizontal sections 20, 
30, and 40, adapted to be superimposed one 
above the other in proper relations and se 
cured together by means of bolts 11 11, pass 
ing through external flanges 12 12 or in any 
other suitable manner. The lowermost sec 
tion 20 is divided horizontally by means of a 
perforated partition 21, and a similar perfo 
rated partition 22 forms its upper wall or 
ceiling. It is also divided vertically by 
means of a non-porous or unperforated parti 
tion 23, which leaves a conduit or passage 
way 24 between it and the outer wall of the 
apparatus. At the bottom of this conduit is 
the steam-inlet aperture 25, the same being 
controlled by a suitable valve 26. At the 
bottom of this section is also an outlet-pipe 
27 for emptying the apparatus. Between 
the partitions 21 and 22 is placed a layer of 
suitable filtering material, as coke, wood 

pulp, asbestos, or the like. The section 30 comprises a water-collecting chamber. It is 
divided vertically by a partition 33, which 
forms, in effect, with the wall of the appara 
tus a continuation of the steam-inlet way 24. 
It is also provided with a float 31, to which is 
secured a lever 32, which serves in turn to Op 
erate the rod 330 of a valve 34, which con 
trols the cold-water-inlet valve. A water 
gage glass 35 is placed outside of this section 
to afford an indication of the height of the 
water within. . 

40 is the water-heating section or chamber. 
This is a long chamber with an aperture 41 in 
its ceiling or uppermost wall to provide an 
outlet for the steam. Arranged horizontally 
in the upper part of the chamber are water 
inlet pipes 42.42, each suitably perforated to 
admit of the discharge of the water in a spray 
or rain. Beneath the water-supply pipes are 
suspended on suitable brackets or from the 
supply-pipes themselves by means of hang 
ers 4343 the water-heating tubes 44. 
The water-heating tubes are made of thin 

metal, preferably copper, and are made in 
the form of several parallel series of horizon 
tal cylinders each 440, connected to its 
neighbor above and below by a vertical mem 
ber 441, each series terminating at the bot 
tom in a vertical member 442, having two 
upturned flanges 443 443, the purpose of 
which will presently appear. The series are 
arranged side by side, and the tubes of one 
series are staggered with those adjacent se 
ries on each side and are preferably so ar 
ranged that a vertical plane equidistant from 
the centers of any two series would intersect 
the surfaces of all the tubes of each series. 
While I have described the tubes as cylin 
drical, it will be understood that any form of 
tube having essentially the same functions is 
included within the principle of the iriven 
tion. A pipe 50 depends from the cold-wa 
ter inlet to the bottom of the apparatus out 
side of the same and is provided with a valve 
51 near the bottom. At its bottom it enters 
a main pipe 52, leading from the lowermost 
part of the section 20 to the feed-pump. (Not 
shown.) The cold-water pipe, it will be un 
derstood, receives its water from a suitable 
source of supply, as a city main. The sec 
tion 30 is provided with an overflow-pipe 36, 
leading to a trap 37, which in turn may lead 
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to a sewer or any other suitable place of dis charge. 
The mode of using the apparatus is as fol 

lows: The steam is allowed to enter from the 
5 exhaust of the engine or from any other Suit 

able source of supply through the valve 25. 
It passes up through the passage-way 24 un 
tilitreaches the chamber 40, which it at once 
completely fills. Of course it also fills the 
empty spaces in the chambers 20 and 30. If 
the parts of the apparatus are cold, the steam 
will condense at first, and the water thus 
formed will trickle down to the bottom of the 
apparatus. The supply of steam being con 
tinued, however, the parts become rapidly 
heated, and particularly the series of water 
heating tubes. These being made of thin 
copper rapidly absorb the heat, and the tem 
perature is maintained because of the thor 
ough contact with the steam both within and 
without such tubes. After the parts are thor 
oughly heated the cold water is turned on. 
It falls in a shower from the Supply-pipes 42 
42 onto the water-heating tubes 440. It rap 
idly takes up their heat, which is constantly 
renewed from the steam inside of these pipes. 
As the water falls it must pass from the sur 
face of one tube to the one next below it in 
the adjacent series, because the tubes are SO 
arranged that it cannot fall clear of them to 
the bottom. Finally, the water reaches the 
bottom of the chamber 40 thoroughly heat 
ed, thence it passes to the chamber 30, and 
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finally to the chamber 20. When it reaches 
the latter, it goes through the filter-bed and 
leaves beneath the filter freed of all of the 
suspended impurities. The trough-shaped 
flanges 443 443 at the bottom of each series 
of vertical tubes are intended to catch and re 
tain the solid impurities deposited out from 
the water, and this they do very efficiently. 
As the water accumulates it finally reaches a 
level sufficiently high to raise the float. This 
causes the excess to pass into the overflow 
pipe and causes the valve operated by the 
float to close to shut off the source of cold 

35 

45 

water supply. Doors 7070 give access to the apparatus. 
What I claim as new is 
1. An apparatus of the kind described, 

comprising a chamber, tubes arranged in said 
chamber and open to permit of the free pas 
sage of steam therethrough, a sprinkling-pipe 
for supplying with water the space in said 

55 chamber containing said tubes, and means 
for the inlet of steam into said space and 
also into the interiors of said tubes. 

2. In an apparatus of the kind described, 
comprising a chamber having a steam-space 

6o therein: tubes each arranged in said steam 
space and open at each end to permit the 
free passage of steam therethrough, whereby 
said tubes are heated by steam within and 
around the same, diaphragms arranged in 

65 Said space and connecting the tubes with 
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each other, and a water-sprinkling pipe ar 
ranged above the uppermost tube. 

3. In an apparatus of the kind described, 
comprising a chamber adapted to receive 
steam, tubes, each arranged in substantially 
horizontal position and open at each end to 
permit the free passage of the steam, such 
tubes being arranged in vertical series, each 
tube connected to its neighbor above and be 
low by a diaphragm in combination with a water-sprinkling pipe arranged above the up 
permost tube and a shallow sediment-recep 
tacle beneath the lowermost tube. 

4. In an apparatus of the kind described, a 
steam and water chamber, tubes, each made 
of heat-conducting material and arranged in 
a substantially horizontal position and open 
at each end to permit of the free passage of 
steam therethrough, said tubes being ar 
ranged in vertical series, diaphragms exposed 
to the steam and water in said chamber and 
connecting each tube with its neighbors 
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above and below, means through which wa 
ter is supplied to the space in said chamber 
around said tubes and a steam-inlet means 
having communication with said space and 
also with the interiors of said tubes. 

5. In an apparatus of the kind described, 
comprising a chamber adapted to receive 
steam, tubes, each made of heat-conductin 
material and arranged in a substantially 
horizontal position and open at each end to 
permit of the free passage of the steam, such 
tubes being arranged in vertical series, each 
tube connected to its neighbor above and be 
low by a conducting-diaphragm in combina 
tion with a water-sprinkling pipe arranged 
above the uppermost tube, and a shallow 
eigent-receptacle beneath the lowermost tube. 
6. In an apparatus of the kind described, 

comprising a chamber having a steam and 
water space therein, a plurality of tubes ar 
ranged in vertical series in said space, each 
tube being substantially horizontal in posi 
tion and open at each end to permit of the 
free passage of steam through it, and each 
connected to its neighbor above and below 
by a diaphragm, the tubes in adjacent series being staggered. 

7. In an apparatus of the kind described, 
comprising a chamber having a steam-space 
therein, a plurality of tubes arranged inver 
tical series in said space, each tube being sub 
stantially horizontal in position and open at 
each end to permit of the free passage of 
steam through it, and each connected to its 
neighbor above and below by a diaphragm, 
the tubes in adjacent series being staggered, 
in combination with a water-sprinkling mech 
anism arranged above the tubes and supply 
ing said space with water. 

8. In an apparatus of the kind described 
comprising a chamber having a steam and 
water space therein, a plurality of tubes ar 
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ranged in vertical series in said space, each | 
tube being substantially horizontal in posi 
tion and open at each end to permit of the 
free passage of steam through it, and each 
connected to its neighbor above and below 
by a diaphragm, the tubes in adjacent series 
being staggered, and so arranged that each 
tube has a portion of its surface vertically be 
neath the surface of its nearest neighbor above 
it in each adjacent series. 

9. In an apparatus of the kind described, 
comprising a chamber having a steam-space 
therein, a plurality of tubes arranged in ver 
tical series in said space, each tube being Sub 
stantially horizontal in position and open at 
each end to permit of the free passage of 
steam through it, and each connected to its 
neighbor above and below by a diaphragm, 
the tubes in adjacent series being staggered, 
and so arranged that each tube has a portion 
of its surface vertically beneath the surface 
of its nearest neighbor above it in each adja 
cent series, incombination with a water-sprin 
kling mechanism arranged above the tubes. 

10. In an apparatus of the kind described, 
comprising a chamber adapted to receive 
steam, a plurality of tubes arranged in Ver 
tical series, each tube being substantially 
horizontal in position and open at each end 
to permit of the free passage of steam, and 
each connected to its neighbor above and be 
low by a diaphragm, the tubes in adjacent se 
ries being staggered, and a shallow sediment 
receptacle beneath the lowermost tube in each 
series. 

11. In an apparatus of the kind described, 
comprising a chamber adapted to receive 
steam, a plurality of tubes arranged in verti 
cal series, each tube being substantially hori 
Zontal in position and open at each end to 
permit of the free passage of steam, and each 
connected to its neighbor above and below 
by a diaphragm, the tubes in adjacent series 
being staggered, and a shallow sediment-re 
ceptacle beneath the lowermost tube in each 
series, in combination with a water - sprin 
kling mechanism arranged above the tubes. 

12. In an apparatus of the kind described, 
comprising a chamber adapted to receive 
steam, a plurality of tubes arranged in verti 
cal series, each tube being substantially hori 
Zontal in position and open at each end to 
permit of the free passage of steam and each 
connected to its neighbor above and below 
by a diaphragm, the tubes in adjacent series 
being staggered, and so arranged that each 
tube has a portion of its surface vertically be 
neath the surface of its nearest neighbor above 
it in each adjacent series, and a shallow sedi 
ment-receptacle beneath the lowermost tube 
in each series. - 

13. In an apparatus of the kind described, 
comprising a chamber: a plurality of series 
of heat - radiating tubes arranged in said 
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free passage of steam through the same and 
having external diaphragms which connect 
with each other the tubes of each series, said 
tubes and diaphragms being arranged to pro 
vide a steam and water passage-way between 
the two series, means through which said pas 
sage-way is supplied with water and means 
through which said passage-way and the in 
teriors of said tube are supplied with steam. 

14. In an apparatus of the class described, 
comprising a chamber: a plurality of heat 
radiating tubes arranged in a vertical series 
in said chamber, said tubes being open to per 
mit the free passage of the steam through the 
same, a diaphragm connecting each of said 
tubes with its neighbors above and below 
it, a second vertical series of heat-radiating 
tubes, arranged to alternate with the tubes 
of the first series, a diaphragm connecting 
each tube of said second series with its neigh 
bors above and below, and means for supply 
ing the interiors of said tubes and the passage 
ways between the two series of tubes and dia 
phragms with steam and water respectively. 

15. In an apparatus of the kind described 
comprising a chamber: a plurality of series of 
tubes arranged in said chamber, said tubes 
being open to permit the free passage of 
steam through the same and having external 
diaphragms which connect with each other 
the tubes of each series, and said plurality of 
series of tubes and diaphragms being so re. 
lated that the intermediate tubes of each will 
confront the diaphragms and be between the 
contiguous tubes of its companion series, 
whereby there is formed a circuitous passage 
way between the two series, means through 
which said passage-way is supplied with Wa 
ter and means through which said passage 
way and the interiors of said tubes are sup 
plied with steam. 

16. An apparatus of the kind described, 
comprising a chamber having a steam-con 
duit at one side and having its interior in 
communication with said conduit, a series of 
open tubes arranged in said chamber and 
having communication with said conduit, 
whereby the steam enters the interior of the 
chamber and also flows through said tubes, 
diaphragms connecting said tubes in series, 
and a sprinkling - pipe for supplying said 
chamber with water which commingles with 
the steam in the chamber and is further 
heated by the radiant heat of the tubes and 
diaphragms. 

17. In an apparatus of the kind described, 
comprising a chamber adapted to receive 
steam, a plurality of tubes arranged in verti 
cal series, each tube being substantially hori 
Zontal in position and open at each end to 
permit of the free passage of steam, and each 
connected to its neighbor above and below 
by a diaphragm, the tubes in adjacent series 
being staggered, and so arranged that each. 

65 chamber, said tubes being open to permit the tube has a portion of its surface vertically 
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beneath the surface of its nearest neighbor 
above it in each adjacent series, in combina 
tion with a water-sprinkling mechanism ar 
ranged above the tubes, and a water-receiv 
ing chamber comprising a filter arranged be 
low the series of tubes. 

18. In an apparatus of the kind described, 
comprising a steam-chamber provided with 
inlet and outlet steam-conduits, a plurality 
of tubes arranged in vertical series, each tube 
being substantially horizontal in position and 
open at each end to permit of the free passage 
of steam through the same, and each con 
nected to its neighbor by a diaphragm, the 
tubes in adjacent series being staggered and 
so arranged that each tube has a portion of 
its surface vertically beneath the surface of 
its nearest neighbor above it in each adjacent 
series, in combination with a water-sprin 
kling mechanism arranged above the tubes, a 
water-receiving chamber comprising a filter 
arranged below the tubes and doors in the 
wall of the steam-chamber giving access to 
the tubes. 

19. An apparatus of the kind described, 
comprising a steam-chamber provided with a 
conduit through which the same is supplied 
with steam and having a water - receiving 
chamber at one end portion, tubes arranged 
in series in the steam-space of said chamber 
and in advance of said water-receiving cham 
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ber, said tubes being open for the passage of 
steam through the same and having commu 
nication with said conduit, diaphragms con 
necting with each other the tubes of each se 
ries, and a water-supplying means arranged 
in advance of said series of tubes, for supply 
ing with Water the steam-containing passage 
way between the series of tubes. 

20. An apparatus of the kind described, 
comprising a chamber provided with a con 
duit through which the same is supplied with 
steam and having a water-receiving portion 
at one end, tubes arranged in series in the 
steam-space of said chamber and in advance 
of said water-receiving chamber, said tubes 
being open for the passage of steam through 
the same and having communication with 
said conduit, and the tubes of one series al 
ternating in position with those of the next 
series, diaphragms connecting with each 
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other the tubes of each series, and a water-- 
supplying means arranged in advance of said 
series of tubes for supplying with water the 
steam-containing circuitous passage-way be 
tween the series of tubes. 

In testimony whereof I affix my signature 
in presence of two witnesses. . 

HENRY G. MILLER 
Witnesses: 

ALAN C. McDONNELL, 
MAY HUGHES. 
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