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To all, whon, it may concern: 
Be it known that I, HARRY L. WILSON, a 

citizen of the United States, residing at the 
city of Erie, in the county of Erie and State 
of Pennsylvania, have invented certain new 
and useful Improvements in Steam-Boilers; 
and I do hereby declare the following to be a 
full, clear, and exact description of the inven 
tion, such as will enable others skilled in the 
art to which it appertains to make and use 
the same, reference being had to the accom 
panying drawings, and to the letters of ref 
erence marked thereon, forming part of this 
specification. 
Myinvention consists in the improvements 

in steam boilers, hereinafter set forth and ex 
plained, and illustrated in the accompanying 
drawings. 
In steam boilers, as ordinarily constructed, 

the fire is in direct contact with the shell and 
tubes inclosing the water to be evaporated, 
and there are more or less impurities in the 
water ordinarily used in such boilers, which 
are separated therefrom by the heat and left 
as residuum, which settles upon the tubes and 
bottom of the boiler, and the intense heat 
from the fire operating directly thereon, bakes 
the same upon the tubes and shell of the 
boiler, so as to produce a scale of greater or 
less thickness thereon, by means whereof the 
heat conducting power of the tubes and shell 
of the boiler is diminished in proportion to 
the thickness of the scale so formed, making 
it necessary to frequently blow off and clean 
the boiler in order to maintain its efficiency. 
By practical experimentsI have discovered 

that if two bodies of water or other fluids 
which are good absorbents and conductors of 
heat, are enclosed in a boiler, separated from 
each other by a metaltic shell or diaphragm, 
and heat applied to one of such bodies of 
fluid, it will be communicated to the other to 
such an extent that the heat of both of such 
bodies of fluid will be practically the same, 
and the pressure developed by such heat sub 
stantially equal in both of the compartments 
of the boiler. In utilizing this discovery, I 
construct my improved steam boiler with two 
compartments wholly separated from each 
other by means of a shellor diaphragm. One 
of these compartmentsis in direct contact with 

the fire, and the other is not, as hereinafter 
more fully described. The compartment with 
which the fire contacts I fill preferably with 
distilled water or other fluid, substantially 
free from any substances liable to be sepa 
rated therefrom by heat and settle upon the 
tubes and shell of the boiler, and to the other 
compartment I supply the water from which 
the steam is to be generated for use, in the 
usual manner. 

. Other features of my invention will appear 
hereinafter in the specification and claims, 

55 

and in the accompanying drawings, in which 
Figure 1. is a vertical longitudinal section, 

on the line u, u, in Fig. 2, of one construction 
of my improved steam boiler. Fig. 2, is a 
vertical transverse section of the same, on the 
line v, v, in Fig. 1, looking in the direction of 
the arrow. Fig. 3. is a perspective view of 
one of the baffle plates used in the same. 
Fig. 4. is a vertical longitudinal section, on 
the line w, v, in Fig. 5, of a modified con 
struction of my improved steam boiler. Fig. 
5. is a vertical transverse section of the same, 
on the line ac, ac, in Fig. 4, looking in the di 
rection of the arrow. Fig. 6. is a vertical 
longitudinal section, on the line y, y, in Fig. 
7, of another modified construction of my im 
proved steam boiler. Fig. 7... is a vertical 
transverse section of the same, on the line g, 
2, in Fig. 6, looking in the direction of the 
arrow. 

In the construction of my improved steam 
boiler, shown in Figs. 1 and 2, A is a cylin 
drical boiler shell provided with heads A" and 
A and tubes a secured therein in the usual 
manner, except that the tubesa, are distributed 
uniformly throughout the heads A" and A, 
instead of leaving the upper portions thereof 
free from tubes as is ordinarily done. Near 
the ends of the top of the shell A are up 
wardly projecting hollow legs B and B', to 
the upper ends of which a shellC is secured, 
and within the shell C is secured a second 
shell C, leaving a space D between the two 
shells C and C, to which are secured a steam 
outlet c and a safety valve and steam gage 
connection c', both of which pass up out 
through the outside shell C. The shell C is 
also provided with a safety valve and steam 
gage connection d which communicates with 
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the space D which connects through hollow 
legs B and B with the inside of the shell A. 

In the shell A, I preferably place two dia 
phragms or baffle plates E and E, one of 
which E is illustrated in perspective in Fig. 
3, the plate E being placed over the tubes a 
and extending from the top of the shell just 
in front of the leg B' downward at an angle 
toward the front end of the shell nearly to the 
bottom thereof, while the plate E' commenc 
ing at the front head A' nearly half way up 
from the bottom of the shell A, extends rear 
wardly and upwardly at an angle, preferably 
to the lower sides of the topmost row of flues 
a, these baffle plates operating to divert the 
circulation of water in the shell A, as illus 
trated by the arrows in Fig. 1. The shell. A 
is mounted in setting provided with a fire-box 
Funder the front end of the shell A, from 
which the heat passes along under the shell 
and from thence back through the flues a to 
the front end of the shell A, and thence up 
over the top thereof under the shell C and out 
through the smoke stack F. In operation, I 
fill the shell C and the space D between the 
shells C and C preferably with distilled wa 
ter, leaving sufficient room in the top of the 
space D to provide for the expansion thereof 
when heated, as illustrated in Figs. 1 and 2. 
I then fill the space inside of the shell C to 
the proper height, with the water it is desired 
to generate steam from, when fire is then ap 
plied to the boiler as hereinbefore described. 
It will be seen that it only contacts with those 
ortions of the boiler which are filled with 

the distilled water, which in turn communi 
cates its heat to the Water within the shell C 
and thereby resolving the same into steam, 
to be drawn off and used as desired. 
In the modified construction of my im 

proved steam boiler, shown in Figs. 4 and 5, 
G is the outer shell and G' the rear head 
thereof. Inside of the shell G, I secure a 
second shell H, the rear end of which is se 
cured to the head G' and the front ends of 
the shells G and Hare secured together by a 
ring H', so as to leave an annular space G° 
between the shells G and H, and also leaving 
an opening h the full size of the inner shell 
H', and within the frontend of the shell His 
secured a third shell H” which extends rear 
wardly far enough to form the fire-box I of 
the boiler, where it is provided with a head 
h'. In the lower part of the fire-box are 
grate bars I supported in the usual manner. 
Between the heads h' and G' are tubes i dis 
tributed uniformly over the entire head h' 
above the grate bars I'. 
To the top of the shell His secured an up 

wardly projecting pipe J which is also se 
cured in the outer shell G, to which pipe an 
ordinary safety valve and steam gage can be 
attached, and to the top of the shell G is se 
cured an outlet opening K for a steam pipe, 
and also a safety valve and steam gage open. 
ing K' which openings K and K communi 
cate with the annular space G between the 
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shells G and H. Secured to the rear of the 
shell G is a breeching L communicating with 
a smoke stack L'. 
In operation the inner shell His entirely 

filled preferably with distilled water, while 
the annular space G is filled to the proper 
height with the water to be used for generat 
ing steam, and when fire is applied thereto it 
contacts only with that portion of the boiler 
inclosing the distilled water, which as it is 
heated gives off its heat to the water in the 
annular space G inclosed between the shells 
G. and H, producing steam therefrom. 
In the modified construction of my improved 

steam boiler, shown in Figs. 6 and 7, the con 
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struction of the outer shellM, the steam dome . 
M', the heads M and the arrangement of the 
tubes m, therein are of the usual construction 
used in ordinary tubular boilers, but just 
above the upper roW of tubes m, I secure a 
curved diaphragm N firmly riveted to the 
sides of the shell Mandheads M of the shell, 
so as to form two chambers, a lower one O 
and an upper one O', and to this diaphragm 
N, I secure a pipe N which extends out 
through and is secured in the top of the shell 
M, which pipe communicates with the cham 
ber O and to which a safety valve and steam 
gage may be secured. In the top of the shell 
M. are also a safety valve and steam gage 
opening in, and a convenient hand hole m' 
through which access can be conveniently 
had to the upper chamber O'. When set as 
ordinary tubular boilers are usually set, the 
lower chamber O is filled preferably with dis 
tilled water, and the upper chamber O' with 
the water from which it is desired to gener 
ate steam. The fire then contacts only with 
that portion of the boiler filled with the dis 
tilled water, which in turn communicates the 
heat therein to the water in the upper cham 
ber O'generating steam therefrom as desired. 
Having thus fully described my invention, 

so as to enable others to construct and use 
the same, what I claim as new, and desire to 
secure by Letters Patent of the United States, 
S 

1. The combination in a steam boiler, of a 
lower section, an upper cylindrical section, an 
inner shell in said upper section dividing it 
into an annular outer compartment and an 
inner cylindrical steam generating compart 
ment, hollow legs connecting the lower sec 
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tion with the annular compartment of the 
upper section, a steam exit from the steam 
generating compartment, and safety valve 
and steam gage outlets from both of said com 
partments, substantially as and for the pur 
pose set forth. 

2. The combination in a steam boiler, of a 
lower cylindrical section having tubes and 
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inclined baffle plates therein, an upper cylin 
drical section having an inner shell divid 
ing it into an annular outer compartment, 
and an inner cylindrical steam generating 
compartment, hollow legs connecting the 
lower section with the annular compartment 
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of the upper section, a steam exit from the 
steam generating compartment, and safety 
valve and steam gage outlets from both of 
Said compartments, substantially as and for 

5 the purpose set forth. 
3. The combination in a multitubular steam 

boiler, of an inclined diaphragm within the 
shell of the boiler extending from the central 
portion of the front boiler head up to the up 

Io per row of flues, with a like inclined dia 

phragm within the shell of the boiler extend 
ing from the upper portion of the rear of the 
boiler, downward and forward nearly to the 
bottom of the boiler, substantially as set forth. 
In testimony whereof Iaffixmy signature in 15 

presence of two witnesses. 
HARRY L. WILSON. 

Witnesses: 
F. J. BASSETT, 
F. EINFELDT. 

  


