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To ct// it'? On, it in Oti? CO F-cert. 
Be it known that I, JOHN H. PARSONS, a 

citizen of the United States, residing at Wil 
mington, in the county of New Castle and State 
of Delaware, 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 invention, 
such as will enable others skilled in the art 
to which it appertains to make and use the 
She 

My invention relates to steam-boilers, and 
has for its object the production at a mini 
mum cost of a boiler for the generation of 
steam. With an economical consumption of 
fuel and in which the supply of fuel will be 
automatically regulated, as Will also the Sup 
ply of water for the generation of the steam. 
To these ends my invention consists in a 

fire-box or heating - chamber and a boiler 
proper surmounting and entirely surround 
ing the same except at the bottom, the boiler 
being contracted at its lower part, SO as to 
form a narrow annular space between the 
walls of the boiler and the fire-box or heating 
chamber. 

Furthermore, my invention consists in a 
fire-box or heating chamber surmounted and 
surrounded except at the bottom by a boiler 
so contracted at its lower portion as to leave 
a narrow annular space between the Walls of 
the boiler and the heating-chamber, and pas 
sages and flues connected with said annular 
space near its base and projecting into the 
heating-chamber and upward through the top 
thereof. 

Furthermore, my invention consists in a 
fire-box or heating-chamber projecting up 
Ward into a boiler and continuous superheat 
ing flues or passages in the upper portion of 
the boiler, each of said flues being connected 
at both its ends to the fire-box Ol' heating 
chamber, the points of connection being in 
different horizontal planes; and, finally, my 
invention consists in a boiler using a fluid 
fuel and provided with means dependent upon 
the pressure for automatically regulating the 
supply of fuel, means automatically cutting 
off the supply of fuel when the Water is low 
in the boiler and turning on the supply when 
more water has been provided, and means 
automatically regulating the supply of Water. 
My boiler may be used to supply steam for 

running engines, for steam heating appala 
tus, and, in short, for the many purposes for 
which a steam-generating boiler is desirable. 
In the accompanying drawings, which form 

a part of this specification, I have illustrated 
one embodiment of my invention, Figure I 
showing a central vertical section thereof on 
the line i 1 of Fig. 2; Fig. 2, a horizontal sec 
tion on the line 22 of Fig. 1, parts being in 
plan; Fig. 3, a horizontal Section. On the line 
33 of Fig. 1; and Fig. 4, a perspective view 
of the automatic mechanism, controlled by 
the water-supply in the boiler, which regul 
lates the feed of fuel and of water. 

In the drawings, in which similar reference 
letters refer to the same parts throughout, A 
represents the upper portion of a vertical 
boiler, circular in cross-section, and A' the 
lower portion thereof, the latter being coln 
siderably less in diameter than the upper por 
tion A and being connected thereto by the 
sloping Walls A*. 
The top of the boiler may be formed in any 

suitable manner. I have shown it as COm 
posed of a concavo-convex piece A", united 
by flanges and bolts in the usual Way to the 
part A. 
The part A' has at its lower edge an up 

wardly-turned flange Cl”, upon which rests the 
circular fire-box or heating-chamber B, Of 
slightly less diameter than the part A and 
projecting upward into the boiler approxi 
mately to the plane where the parts A and A' 
join, leaving an annular space S between the 
part A' of the boiler and the outer surface of 
the fire-box or heating - chamber B, as is 
clearly shown in Figs. 1 and 3. This fire-box 
B is provided with a concavo-convex top, from 
the center of which a draft-flue B' projects 
up through the boiler and out at the top 
thereof. 
Wardly-turned flanges b, by means of which 
it is firmly bolted to the flanges C. On the part 
A" of the boiler. A large number of pipes or 
flues C, preferably arranged in annular series, 
project into the fire-box or heating-chamber 
B from the top thereof and outward through 
the lower part of the walls of the chamber 3, 
thus establishing open communication be 
tween the lower part of the space S and the 
portion of the boiler immediately above the 
top of the chamber B. Other flues b start 
from the chamber Band after passing upward 

The fire-box B is provided with in 
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into the boilet reti 'il and join the caller ample, the float, W woull colltili ( t ) fall all, 
E3, l'e?e rally on the side opposite to the 
starting-point and always at a point in a plane 
alove the starting-point. These ?lues serve 
to superheat the steal in the boiler. 

inc entic boiler may be supported ill) on 
a base C", centually supported, within which 
is a burner C, closed at its tol) and provided 
With a spleader c, against, which the fluid 
fuel inpinges as it issues from the jet c' of 
the pipe F, through which any suitable fluid 
fuel, as illuminating-gas ol' acetylene gas, is 
supplied. The ulner C has a contracted 
d'aft-opening in its lower portion and a se 
tries of perforations around its upper edge, 
through which the lhighly - heated air and 
}}}'oducts of combustion pass to the fire-box 
()' heating-clhamber. 

if f', and f' are suitable cocks or valves in 
the pipe F, by means of which the supply of 
I'll el passiing thirough the pipe F may be 'egul 
lated or entirely cut of. f is operated by 
land to till') on O1 off the fuel-supply. If and 
fai'e automatically operated f' to increase or 
deci'ease the Supply, as occasion may l'equire, 
and f to cut of entirely the supply when the 
Wate' in the boile' 'eaches a dangerously low 
level. 
W, Figs. lid 4, is a float attached to the 

end of a crank-arm lit, jouinaled in a suitable 
bearing - sleeve '' and projecting outward 
through the Wall of the boiler. 

is all alm rigidly connected to the crank 
and extending theire from at right angles 

and having sected neal its oute end three 
'ods R. R. R. R. extending downward to the 
crank it, controlling the water-intake pipe II, 
R extending upward and connecting with a 
\\'histle 2, and is extending upward and con 
trolling the valve fin the fuel-pipe F. 
The l’od li is connected to the cock I of the 

Wate'-pipe II by a pin passing through loles 
provided in its forked end ?", the connection 
being such that every novement of the float 
W will produce a corresponding movement 
of the cock hill the water-pipe II. 
The rods R. R. have in their upper ends ob 

long slots ' ', respectively, by means of 
which coil nection is made between the rod R' 
and the lever of the Whistle a on the one hand 
and the rod IR and the cock f on the other 
hand, the parts being so adjusted that when 
the water in the boiler is at the desired level 
the pills connecting the Whistle-lever to the 
rod R' and the cock f to the rod IR rest in 
the botton portion of the respective slots ' ', 
as Will be clearly understood from an inspec 
lion of Fig. 1. 

it will thus be seen that \\hen the water ill 
the boiler is at its normal level, as shown in 
Fig. I, the cock li in the water-pipe II is 
closed, but that any fall in the level of the 
Water ill the boiler Will immediately act to 
Open the cock h through the medium of the 
float W and the rod R. Should the watel 
level in the boiler continue to fall, through a 
fail tire of supply through the pipe II, for ex 

acting through the 'ol IR', Will (j)erate () 
close the valve f when the upper ent of the 
slot comes in contact with the valve-opei'at 
ing pin, just prior to which the whistle Would 
be sounded. This construction rein (let's it in 
possible for a careless person to turn. On thic 
gas at f and light the buriel' when the Water 
in the boiler is at a dangerously low level, as 
it is absolutely necessary that a safe wate 1'- 
level should be obtained before the cock? ca}} 
be opened at all. 
As a means of automatically regulating the 

supply of fuel, so as to keep the Steam-pres 
sure in the boile' at the point desired, I 
have devised the following-that is to say: 
L is a cylinder having its lower end rigidly 

connected to the body of the boile' and in 
communication with the interior the l'eof. 
iPivoted to the standard L', located at one side 
of the cylinder L, is a horizontal level L', to 
which is pivotally connected the piston-l'Od 
L of a piston playing in the cylindler L. To 
the outer end of this level i is attached :l. 
link l, whereby it is connected to the cock f" 
in the pipe it. The lever , is pressed down 
Wal’d by a spring l', whose tension may bc "cg 
ulated by a screw l, supported in the stand 
ard l'. It will be readily uncle'stood that 
when the pressure in the boiler rises to the 
point where it is sufficient to overcome the 
tension of the spring l the piston in the cyl 
inder L will be forced upward, carrying with 
it the lever Land link l, thereby operating 
the cockf' to shut of the ?low of fuel to the 
bullne'. 
g is any ordinary water-gage, g a pressure 

gage, and V a. Safety-\al \e of still cons I'll C 
tion. 
A is the pipe through which steam is taken 

from the boiler to be conducted to the place 
where it is to be used. At the retil'il-lii)e, and 
A the blow-off. 
The operation of the device may be 'eadily 

understood. Water being a climitted to the 
boiler until it reaches the level shown in Fig. 
1, the float, W will operate to turn the cock 
h in the pipe II so as to stol) the flow of 
Water, and the rod R' will be raised so as to 
open the cockfin the fuel-pipe F. The cock 
f is then turned on by had and the fire 
lighted at the burner. Owing to the great 
amount of surface exposed to the heat the 
water in the ?lues it will rise the 'ein, and 
since the cooles water in the boiler will inco 
essarily be in the space S the circulation will 
be from the body of the boiler (low: Ward 
through the Said Space and upward through 
the ?lues (t. It will be evident that by this 
means a large amount of the Water in the 
boiler is exposed to the heat of the fire-box. 
The heated gases of combustion will pass into 
the ?il'e-box or lheating-channibel i3 alld, ente 1'- 
ing the lower parts of the ?luest), pass through 
the ?lues and return to the fire-box by the 
upper parts of said flues and thence Olt. 
through the ?ue 3', some of the gases of 
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combustion of Course passing directly out 
through said ?lue B. Without passing through 
the flues U. Should the steam-pressure rise 
above the point desired and to which the 
spring l has been adjusted, the piston in the 
cylinder L will be raised, thus checking the 
flow of fuel in the pipe F, by turning the cock 

As the Water in the boiler falls the float 
W operates through rod R to open the water 
cock h, and should the water-supply for any 
reason fail the rod R* Would operate to turn 
off the supply of fuel and the rod R' would 
sound the Whistle a. By reason of the slots 
' ' in the rods li" R. this action will not 
take place upon a slight fall in the Water 
level, provision thus being made for slight 
variations in the level of the water without 
producing any effect on the supply of fuel or 
Sounding the alarm. 

TTaving thus described my invention, what 
I claim is 

1. A vertical boiler, consisting of an en 
larged upper portion, a contracted lower por 
tion, and tapering walls connecting said up 
per and lower portions, a fire-box of uni 
form diameter projecting vertically upward 
through the lower portion into the tapering 
portion and leaving a restricted or narrow 
annular space between the fire-box and the 
Walls of the lower portion of the boiler, and 
an upwardly - expanding space between the 
fire-box and the tapering walls of the boiler, 
said annular space being connected with the 
upper expanded space in the boiler by circu 
lating-tubes passing through the fire-box, sub 
stantially as described. 

2. A vertical boiler, consisting of an en 
larged upper portion, a contracted lower por 
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tion, and tapering Walls connecting said up 
per and lower portions, a fire-box of uni 
form diameter projecting vertically upward 
through the lower portion into the tapering 
portion and leaving a restlicted or narrow 
annular space between the fire-box and the 
walls of the lower portion of the boiler, an 
upWardly-expanding space between the fire 
bOX and the tapering walls of the boiler, and 
a series of Water-circulating flues connected 
With said annular space near its lower part 
and passing upward through the heating 
chamber and connecting with the upper por 
tion of the boiler through the top of said 
chamber, Substantially as described. 

3. The combination in a boiler, of a fire-box 
or heating-chamber projecting vertically into 
the boiler, Superheating-flues in the steam 
dome of the boiler each flue having its two 
ends in Open communication with the inte 
rior of the fire-box or heating-chamber, but 
in different horizontal planes, substantially 
as described. 

4. A steam-boiler having a fluid-fuel Sup 
ply, combined with positive means for con 
trolling Said fluid-Supply, automatically-oper 
atting means controlled by pressure in the 
boiler regulating the flow of fuel to the 
burner and independent means automatic 
ally cutting off the fuel-supply when the 
water reaches a predetermined level in the 
boiler, substantially as described. 

5. In a steam-boiler heated by fluid fuel, 
the combination of automatic devices regul 
lating the supply of water to the boiler, with 
automatic devices cutting off the Supply of 
fuel, the regulating devices being rendered 
operative at different levels of the Water in 
the boiler, and automatic devices controlled 
by steam-pressure for regulating the flow of 
fuel, Substantially as described. 

6. In a steam-boiler heated by fluid fuel, 
the combination of a fuel-conduit having two 
alves Or cocks therein with an automatic de 

vice controlling each cock, the operation of 
One of said devices being dependent upon the 
steam-pressure and the operation of the other 
being dependent upon the Water-level in the 
boiler, substantially as described. 

7. In a steam-boiler using fluid fuel, a rod 
having crank-arms at each end one of Said 
arms being within and one without the boiler, 
a float connected to the inner arm, and link 
rods governing valves in the fuel and Water 
Supply pipes, connected to the Outer arm, 
substantially as described. 

S. In a steam-generator, the combination 
of a gaS-burner having an air-mixing cham 
ber separate from the combustion-space, and 
pipes from the combustion-space passing 
Within the steam-space of the generator. 

9. In a steam-generator, the combination 
of a gas-burner having an air-mixing cham 
ber separate from the combustion-space, pipes 
from the combustion-space passing within the 
Steam-space of the generator, and with an air 
heating chalmber within which such steam 
space is located. 

10. In a steam-generator, the combination 
of a gas-bulner having an air-mixing cham 
ber separate from the combustion-space, pipes 
from the combustion-space passing within the 
Steam-Space of the generator and with an air 
heating chamber within which such steam 
Space is located, and means for the admis 
Sion and removal of air from Such air-heat 
ing chamber. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
JOHN H. PARSONS. 

Witnesses: 
JOS. H. BLACKWOOD, 
FRED E. TASKER. 
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