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To all it hon it may concern: rators attached thereto. Fig.2 is a horizontal 
Be it known that we, ANDREW WILDMAN section of one of the sediment-separators 

and ROBERT WILDMAN, citizens of the United 
States, residing at Saginaw, in the county of 
Saginaw and State of Michigan, have invented 
certain new and usefullmprovements in Feed 
Water Heaters for Steam-Boilers; and we do 
declare the following to be a full, clear, and 
exact description of the invention, such as 
Will enable others skilled in the art to which 
it appertains to make and use the same, ref 
erence being had to the accompanying draw 
ings, and to the letters of reference marked 
ston, which form a part of this specifica 
O), 
This invention relates to improvements in 

that class of feed-water heaters in which the 
exhaust-steam of an engine is utilized to raise 
the temperature of the water which is being 
fed to the boiler; and the object of the in 
vention is to provide a device for heating the 
feed-Water of a steam-boiler, which will utilize 
a large portion of or the entire heat contained 
in the Steam exhausted from an engine. 
Another object of the invention is to so ar 

range and construct a heater for utilizing the 
exhaust-Steam of the engine that a large area. 
of pipe-Surface will be exposed to the in 
fluence of the exhaust-steam within the heater, 
and to so construct the pipes for conveying 
the feed-Water through the heater as to en 
tirely avoid or reduce the liability of corro 
sion or filling up of the pipes with sediment. 
Another object of the invention is to pro 

vide a cheap and reliable device for heating 
the feed-water of boilers, which can be easily 
made and repaired, and also be easily cleaned, 
and which will render the water passed 
through its pipes entirely free from sediment 
and foreign matter. 
The invention consists in the combination, 

arrangement, and construction of the device, 
as we shall hereinafter more fully explain, 
and which will be specifically pointed out in 
the claims of this specification. 
Our improvement will be found illustrated 

in the accompanying drawings, in which simi 
lar letters of reference indicate like parts 
throughout the several illustrations. 

Figure 1 is a vertical central section of my 
improved heater and of the sediment-sepa 

taken at acac in Fig. 1. Fig. 3 is a vertical 
section of Fig. 2. Fig. 4 is a longitudinal Sec 
tion of a portion of the heater-pipe detached. 

C, represents a casing or shell of a cylindri 
cal form inclosing a steam-chamber b, and the 
lower end of the cylinder is closed by a bot 
tom c, which is supported upon suitable legs 
or other supports, and is provided with an 
opening d, through which is passed the inlet 
end portion e of the pipe f, which conducts 
steam to the chamber from the exhaust of 
the engine. The upper end of the cylinder 
is closed by a head g, which is attached to the 
cylindrical shell by bolts or in any suitable 
manner and so that it may be removed and 
leave the end of the shell or casing entirely 
open and free for cleaning, &c., and through 
this head g is passed the end of a pipe h for 
conveying the steam from the chamber, and 
i is a valve in the exhaust-pipe h for con 
trolling the area of the exhaust, as desired. 
Within the chamber b is placed a series of 

horizontal coilsi of a pipe is for conveying 
feed-water to the boiler through the chamber, 
the pipe being led from the upper portion of 
a filter q through a shell a into the lower por 
tion of the chamber, where it is provided With 
a continuous series j of horizontal coils of 
conical form, each coil being above a short 
distance from and of a less diameter than the 
coil below, while the end of the upper coil is 
attached to or formed into a connecting-pipe 
l, which, leading downwardly outside of the 
coili, is connected to the lower end of a sec 
ond series of coilsf' similar inform and con 
struction to the series i, the base or larger 
coils of the seriesi' being arranged to over 
lap the upper and smaller coils of the Series 
j and to lie outside of the pipel, a space being 
provided between the coils for the pipel, and 
the upper end m of the series i' is led out 
ward through a shell (l, and into the lower end 
of a separating apparatus n. The coils,i and 
i' are suitably supported upon brackets O, 
fixed upon the shell C, and upon the upper 
head g is secured by its center an inverted 
funnel-shaped deflector p, having an opening 
in its middle surrounding the opening in the 
pipe h. 
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The filter ol' sediment-separator (1 before 
mentioned is arranged with a cylinder 7, hav 
ing a bottom s and a removable top or cover 
it secured in position by bolts or otherwise, and 
through the bottom S is passed the end of a sec 
tion at of the feed-water pipeléading from the 
pump. 
The chamber v within the cylinder ' is pro 

vided with a disk at, having a series of perfo 
rations or openings 1, and is located across 
the chamber at a short distance from its bot 
tom, and is suitably supported in position by 
brackets 2, projecting from the side of the 
chamber below the disk, and a handle (t' is 
secured to the upper side of the disk, with 
which to casily remove the disk from the cyl 
inder. 

l' is a second disk provided with perfora 
tions c', and is located above the disk U and 
near the upper portion of the chamber, and 
is supported by brackets (l', projecting from 
the sides of the chamber, and held in position 
from above by the barse', which have one end 
pivoted to the disk at f", while their opposite 
free ends swing beneath the brackets (y', 
which project inwardly from the walls of the 
chamber above the disk, and slots 1' are 
formed in the disk, which allows the brackets 
g' to pass when the disk is lifted out, but 
which are closed by the barse' when they are 
in position for holding the disk in place. The 
chamber ; is thus divided by the disks into an 
upper compartment i', a lower compartment 
j', and a middle compartment k between the 
disks, which is filled with hay or other filter 
ing substance. 
The separating apparatus or filter before 

mentioned is similarly constructed with the 
three compartments to the filter q and with 
the feed-water-pipe section l' leading from the 
upper portion of the filter to the boiler. The 
end e of the exhaust-pipe is enlarged or spread 
out into a funnel end ni', and the steam from 
the engine is passed through this nozzle di 
rectly in contact with the coils of pipei and 
j', and, passing between the coils to the upper 
portion of the chamber, takes its exit there 
from through the opening in the deflectorp and 
the pipe h. The feed-water is forced by the 
pump through the pipe at to the lower colm 
partmenti' of the filter q, where the velocity 
of the water is reduced by the enlarged area, 
and it then slowly passes upward through 
the openings in the disks and the filtering 
material between the disks, whereby it is re 
lieved of its sediment, which drops below in 
the compartment j' or remains with the filter 
ing material, and the water then passes 
through the pipel and the coils i and j' in 
the steam-chamber, where, being subjected 
to the heat of the exhaust-steam, its tempera 
ture is raised nearly or quite to a boiling 
point, and it then passes through the pipe in 
into the second filtering device 7, where its 
current is again expanded, and it is again 
slowly forced through the filtering material 
between the plates, and thereby relieved of 
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any sediment that may have been precipi 
tated by the rise in temperature taking place 
in the coils j and j', the sediment dropping 
into the lower chamberj" and the water nov ing through the pipe-section l to the boiler. 
The sediment collected in the separator's (1 

and n may be removed by opening the valves 
n", the operation of the pump having first been 
shut off, and this allows boiler-pressure to 
force the water backward through the pipes 
and separators, and these valves n' being 
opened singly or separately operates to co 
pletely wash the pipes and separators and fil 
tiering material therein from all accumulation 
of sediment and foreign matter. 
In Fig. 4 is shown an enlarged longitudinal 

section of the feed-water pipe through the 
conduit q', in which is passed a twisted metal 
strip o', which can extend nearly across the 
area of the pipe, if desired, and operates, as 
the water is forced through the pipe, to change 
the direct course of the water and cause the 
water to take a spiral course through the 
conduit, and the flow of water through the 
conduit, in contact with the strip, causes the 
strip to move and vibrate so that its edges in 
contact with the surfaces of the conduit Oper 
ate to assist in cleaning the pipe or prevent 
ing any sediment to accumulate therein. 
This strip is intended to extend the entire 
length of the feed-water pipe and the coils 
within the heater-chamber, but may be, how 
ever, used, if desired, only in the portion of the 
pipe which contains the water having the 
temperature raised. 

It will be seen that by the arrangement of 
the coils j and i' the exhaust-steam is brought 
into direct contact with the sides of the pipe 
and a great area of surface for heating the 
water is exposed to the steam, whereby the 
excess of heat is quickly absorbed by the 
cooler water in the pipes, so that whatever 
steam leaves the chamber is of a low tempera 
ture and almost entirely deprived of its heat. 
Any desired number of the coils can be 

placed in position in the chamber, the con 
struction and attachment of additional coils 
being the same as with the coils already de 
scribed, the chamber being formed of a proper 
height to admit the required number, and 
either or both of the sediment-separators can 
be onlitted, if desired, as in some localities 
the water is pure and free from any foreign 
matter. 

It will be seen that by the use of my im 
proved heater a large percentage of fuel can 
be saved, as the water being passed under 
pressure through the heater will quickly ab 
sorb the heat from the exhaust-steam, and the 
temperature of the water will be raised to a 
boiling-point as it enters the boiler. 
What we claim as our invention, and desire 

to secure by Letters Patent, is 
1. The combination, in a feed-water heater, 

of a vertical cylindrical casing inclosing a 
steam-chamber and having a pipe for leading 
the exhaust-steam to the lower portion of the 
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chamber and from the upper portion thereof, 
the feed-water pipe entering the lower por 
tion of the said chamber and leading from 
the upper portion of the chamber to the boiler 
and provided within the chamber with an 
upper and a lower series of coils of a conical 
form and having the lower and larger coils 
of the said upper series surrounding the up 
per and smaller coils of the said lower series, 
and with a pipe for connecting the upper coil 
of the said lower series with the lower coil of 
the said upper series, with the brackets ose 
cured to the walls of the chamber for carry 
ing the coils and retaining the series in posi 
tion, substantially as set forth. 

2. The combination, in a feed-water heater, 
of a vertical cylindrical casing inclosing a 
chamber and having a feed-water pipe enter 
ing the lower portion of the chamber and lead 
ing from the upper portion of the chamber 
to the boiler and provided within the cham 
ber with one or more series of horizontal coils 
of a conical form, a pipe passed in the lower 
fortion of the chamber for conducting the 
exhaust-steam from the engine thereto, and 
a pipe passed into the upper head of the cas 
ing for leading the exhaust-steam from the 
chamber, with a conical deflecting-plate with 
in the upper portion of the chamber and with 
its lower edges reaching over the upper and 
smaller coils of the said series and provided 
With a central opening at its apex for the pas 
Sage of steam, substantially as set forth. 

3. In a feed-water heater, the combination 

of the shell ct, having a bottom c and a cover 
or head g, inclosing a chamber, the exhaust 
pipef, with its end passed through the lhead 
c, the exhaust-pipe h, leading through the 
head (1, the feed-water pipe k, passing into 
the lower portion of the chamber and pro 
vided with the series of horizontal coilsi, ar 
ranged in a conical form, the upper series of 
coils.j', of a conical form, and with the lower 
coils of the series i' overlapping the upper 
and smaller coils of the lower series i, a pipe 
l, connecting the lower end of the upperse 
ries with the upper end of the lower series, 
the pipe m, leading from the upper end of 
the upper series through the shell a, the ver 
tical cylinder r, connected to the pipe m, the 
perforated disk U within the lower portion of 
the cylinder, the perforated disk to", resting 
upon brackets d' in the upper portion of the 
cylinder and provided with the slots h", the 
barse', pivoted to the upper side of the plate 
by their Outer ends and with their inner ends 
beneath the brackets g’ and covering the 
said slots, and the pipe l', leading from the 
upper portion of the said cylinder to the boiler, 
substantially as set forth. 

In testimony whereof we affix our signatures 
in presence of two witnesses. 

ANDREW WILDMAN. 
ROBERT WILDMAN. 

Witnesses: 
. G. P. THOMAS, 
JOSEPH ASLIN. 
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