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To act whom it may concern: 
Beit known that I, WILLIAMT. URIE, a citi 

Zen of the United States of America, residing 
5 State of Missouri, have invented certain new 
and useful Improvements in Steam-Boilers; 
and I do hereby declare that the following is a 
full, clear, and exact description of the in 
vention, such as will enable others to make 

IO 

this specification. - 
The objects of my invention are, first, to 

economize the fuel employed in a boiler to 
generate steam; second, to prevent the ebul 
lition of the steam from collapsing the steam 
rapid contraction and expansion of the drum 
and the consequent warping of the flue. 

... The invention consists in the novel con 
struction and combination of parts, such as 
will be first fully described, and specifically 

is pointed out in the claim. 
In the drawings, Figure 1 is a vertical sec 

tional view of an upright boiler embodying 
the invention. Fig. 2 is a horizontal sec 
tional view taken upon the line acac on Fig. 1. 
. Similar letters of reference indicate corre 
sponding parts in both figures of the draw 
lingS. - 

Referring to the drawings, Arepresents the 
improved vertical steam-boiler, and A' the 
base. The boiler. A consists of an outer cy 
lindrical casing or shell of the ordinary 
height, in the upper end of which is fitted a 
circular plate or head a and the outer edges 
of which plate are bent inwardly and riveted 
to the shella. In the head aata point equi 
distant from the sides of shella is a circular 
opening a of considerable size, the sides of 
which are bent outwardly to form an annu 
lar flange a. 
Within the case or shell a is a concentric 

shell B, smaller in size than the shell a and 
which extends from a position in a horizon 
talline with the lower end of the shell a, up 
wardly about two-thirds the height of shell 

... a, and between said outer and inner shells is 
an annular space b for water. In the upper 

5o end of the inner concentric shell B is a cir 
cular plate or head b', the outer edges of 
which plate are bent inwardly and bolted to 
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the inner side of the shell B in the same man 
ner as the head a is bolted to the shell a. 
In the head or plate b' in a vertical line with at Kansas City, in the county of Jackson and the side of the opening a in the head a' of 
case C is an opening bof the same size as the 
opening a and having the sides of said open 
ing bent upwardly to form an annular flange 

Within the opening b° in head b is in 
serted one end of a smoke-flue C, which is 
bolted to said flange band also to the flange 
a on the head a of shell a and extends the 
requisite distance from the outer side of said 
head to obtain an air-draft. 
In the annular space b between the outer 

and inner shells a, and B, at the lower ends 
- of said shells, is a ring b' of suitable thick generating drum, and, third, to obviate the mess, which retains the Water in said space 

and is held in place by the screw-bolts b, 
which pass through the plates a and B into 
said ring. The inner shell B is also stiffened 
and prevented from Warping by the bolts b', 
which pass horizontally through the shell a 
and whose inner ends are screw-threaded and 
inserted within the screw-threaded openings 
b', made in the shell B at suitable distances 
apart from each other in the circumference 
of the shell. 
Within the shell B and coextensive within 
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the combustion-chamber B' and occupying a 
position in the upper part of said shell and 
the said chamber is a Water-circulating steam 
generating receiver or drum D, the sides d of 
which are concentric with the inner sides of 
shell B, and between said sides and the side 
d of drum D is an annular space or passage 
d for the smoke and gases, the width of said 
passage being slightly greater than the width 
of the space between the shells a, and B. In 
the upper end of drum D is a circular plate 
or head d", the outer edge of which is bent 
at right angles and inwardly and bolted to 
the sides of the said drum. In the head d" 
at a point intermediate the sides d is a cir 
cular opening d, smaller in size than the 
opening b° in the headb' of shell B. dis the 
bottom of the drum, which is the same as the 
top d", the bent portion of the outer edge be 
ing extended downwardly and bolted to the 
inner side of the sided of said drum. In the 
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bottom din a verticalline with the opening d” 
in head d is a circular opening d of the same 
size as the opening d. Extending through the 
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drum D and the openings did is a smoke-flue 
d, the ends of which are bent over upon the 
outer surfaces of the respective upper and 
lower heads d' d' of said drum. Between the 
top d of drum D and the inner side of the 
head b' of case B is a space or passage d' for 
for the smoke and gases, the width of which 
is the same as the space d’ between the side 
d of drum D and the shell B and communi 
cates with the passage d’. In the sides d of 
the drum D at suitable distance apart in the 
line of its circumference and near the top 
and bottom of said drum are screw-threaded 
openings d", and in the shell B directly op 
posite the openings d are openings bslightly 
larger in size than openings d. Within the 
openings b are inserted the tubes or nipples 
b', which are externally screw-threaded and 
also extend to the drum D, and within the 
opening din said drum the ends of the tubes 
in openings b of shell B, which extend a 
short distance beyond the plane of the outer 
side of said shell, being upset outwardly, as 
at b, so as to exclude water from the open 
ings b. In the top or head d" of drum D are 
openings dat suitable distances apart from 
each other and upon a line concentric with 
the openings d for tube d, said openings be 
ing approximate to the side d of said drum. 
In the top or head b' of shell B in a vertical 
line. With the openings d are openings b, 
slightly larger in size than the openings di 
In the openings b are extended the vent 
tubes d', the lower ends of which are exter 
nally Screw-threaded and extend within the 
openings d of the head d" of drum D, and the 
edges of the said tubes at their upper ends, 
which extend a short distance above the 
plane of the outer side of the top b', are 
upset or bent outwardly upon the said top, 
said tubes also serving to sustain the weight 
of drum D with the additional weight of 
Water. In the shell a opposite the openings 
b' in shell B are openings a for obtaining ac 
cess to and removing scale, &c., from tubes 
b' and drum D, which openings are cov 
ered on the inner side of case a by the 
valves a'. Upon each valve a is a screw 
threaded stem a', and upon the outer side 
of case C, extending over said openings a, is 
the stationary curved plate a, which is per 
forated to receive the stem a', and upon 
the stem a' is a nut, which bears upon the 
outer side of the plate a. Upon the outer 
side of case a and near the upper end are 
Water-gage cocks c c and gage C" of the ordi 
nary description. The lower end of the steam 
boiler A is mounted upon an annular flange 
b' upon the upper edge of the base or sup 
port A, which extends inwardly and also sup 
ports the grate-bars D', the base constituting 
the ash-box and the space above the grato 
forming the combustion-chamber. 
E is the Water-supply pipe, which is con 

nected with the case a a short distance above 
the lower end of said case and extends with 
in the space b between the shell or case a 
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and the shell B. In the admission of Water 
to the annular space b under pressure from 
the street service or other source of Supply 
through pipe E the water as it rises in height 
in said space enters the drum D through the 
tubes d and fills said drum and expels the 
air and also rises above the top b' of shell B 
and to a considerable distance above Said top, 
the water extending around the smoke-fille 
C, as indicated in the drawings. The prod 
ucts of combustion from the fuel upon grate 
bars D pass upwardly through the flue d and 
also within the passage d’ on the outside of 
drum D and in the passage d' over the top 
d of said drum, thence up the smoke-flue C, 
which being larger in circumference than 
flue d increases the draft. The live steam. 
being quickly generated in the drum D, owing 
to the large amount of heating-surface, causes 
ebullition of the water near the head d and 
the steam passes up the tubes d', relieving 
the steam-pressure upon the head and sides 
of the drum and raising the degree of tem 
perature of the water between the case a and 
the shell B, the inflammable gases which are 
diverted from the passage d’ to the passage 
d' being utilized to increase the production 
of steam with less waste in ordinary steam 
boilers. The heat which is directed upon 
the lower tubes balso passes around the up 
per tubes and increases the water circulation 
from the cold areas toward the drum D. In 
my improved boiler the generation of steam 
is accomplished within a short space of time 
and with the consumption of a minimum 
amount of fuel. The lower ends of the shells 
being connected by the ring badmit of the 
convenient removal for repairs of the inter 
nal shell B by the removal of the bolts se 
curing said shells to the ring and the flue C 
from the shell or case a. 

I am aware that steam - generating drums 
have been employed within the combustion 
chamber of a steam-boiler,around which cham 
ber the water circulates, and that the drum is 
connected with Water-supply tubes extending 
through the combustion-chamber. I am also 
aware that the steam-generating drum has 
been provided with smoke-flues; but I am 
not aware that the forced draft through the 
smoke-flue of the drum is in any heretofore 
invention effective to cause the heated smoke 
and gases to circulate entirely around the 
drum and not only prevent undue expansion 
of the drum in any one direction, but also to 
utilize more of the heat units in generating 
Steam. 
Having fully described my invention, what 

I now claim as new, and desire to secure by 
Letters Patent, is 
The combination in a steam - generating 

vertical boiler with the outer shell and the 
head thereof of an inner concentric shell hav 
ing a head and a combustion-chamber there 
in and an annular space between said outer 
and inner shells for the water and a chamber 
for Water between the heads of said shells 

75 

95 

OO 

LIS 

i25 

H 



681,280 3. 

communicating with the space between said 
shells, a ring closing the said annular space 
at the lower ends of said outer and inner 
shells, a smoke-flue connected with the head 
of the inner shell and extending through the 
head of the outer shell a drum for holding 
water within the combustion-chamber of the 
inner shell around which drum the smoke 
and gases circulate water-supply tubes con 

Ionected with the inner shell and the sides of 

said drum separate water-tubes connected 
with the head of said inner shell and the top 
of said drum, and a smoke-flue extending 
through said drum in the direction of and in 
a vertical line with the smoke-flue in the head 15 
of said inner shell substantially as described. 

WILLIAM T. URIE. 
Witnesses: 

JOHN T. MARSHALL, 
E. L. MARLIN. 

  

  


