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UNITED STATES PATENT OFFICE. 

FRANKLIN B. GIESLER, OF MILWAUKEE, WISCONSIN. 

STEAM-BOLER FURNACE. 

SRECIFICATION forming part of Letters Patent No. 587,121, dated July 27, 1897. 
Application filed October 2, 1896, 

To all whon, it nway concern: 
Beit known that I, FRANKLIN B. GIESLER, 

a citizen of the United States, and a resident 
of Milwaukee, in the county of Milwaukee and 
State of Wisconsin, have invented certain new 
and useful Improvements in Steam-Boiler 
Furnaces; and I do hereby declare that the 
following is a full, clear, and exact descrip 
tion thereof. 
My invention has for its objects to provide 

a smokeless boiler-furnace, cheapen the pro 
duction of dry steam, prevent deposits in 
boilers, and increase horse-power capacity of 
the same. Hence said invention consists in 
certain peculiarities of construction and com 
bination of parts hereinafter set forth with 
reference to the accompanying drawings and 
subsequently claimed. 
In the drawings, Figure 1 represents a ver 

tical longitudinal section of an improved 
boiler-furnace and a Water-jacket therein, the 
boiler in said furnace and the water feed and 
circulating pipes being shown in elevation, 
portions of said boiler and its steam-dome 
being partly broken away; Figs. 2 and 3, 
transverse sections, respectively indicated by 
lines 22 and 33 in Fig. 1; and Fig. 4 a plan 
view, partly in horizontal section, illustrating 
the furnace-casing, air-conveyers, and water 
circulating pipes embodied in my improve 
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Referring by letter to the drawings, A rep 
resents the brickwork or casing, B a front 
clean-out door, C a fire-door, D an ash-pit 
door, and E the draft-stack, of a boiler-fur 
nace having the usual bridge-wall F inter 
mediate of the fire-chamber and combustion 
chamber. 
Supported by the casing and bridge-wall 

within the fire-chamber of the furnace is a pair 
of what are well known as “Orvis steel arches’ 
G, and set in the sides of said casing to extend 
longitudinally thereof above and below the 
fuel-grates H are boxes I, the latter being 
closed at their front ends and coupled at their 
rear ends to pipes J, these pipes serving as 
conveyers for air or steam, or both. As herein 
shown, the pipes J are located in the com 
bustion-chamber and extend out through the 
rear wall of the furnace-casing. The rear 
end of each pipe may have separate connec 
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tion with a fan or other apparatus for forcing 
air, or they may be branches of another pipe 
K, leading from such an apparatus, and the 
latter pipe is herein shown as provided with 
a coupling b for connection with a steam-pipe, 
although it is just as practical to provide each 
of the former pipes with such a coupling, and 
while reference is made to an air-forcing ap 
paratus the supply of air to the boxes I may 
be the result of natural draft. 
The inner side of each box I above the ad 

jacent grate H has the form of a grating L, 
the latter being preferably made in sections 
that are in detachable connection with the 
remainder of said boxes, so that new ones 
may be readily substituted for those that 
burn out. Air or steam, or both, delivered by 
the pipes J to said boxes, finds its escape 
through the gratings K to pass up through 
fuel in the fire-chamber and mingle with the 
gases generated by combustion. Below the 
grates H the boxes I are provided with doors 
M, having brackets C in rigid connection with 
crank or key rods N, that turn in suitable 
bearings d and extend through the front of 
the ash-pit of the furnace to come within easy 
reach of a fireman. The ash-pit is shown 
divided by a central wall O into two com 
partments longitudinally of the furnace, and 
the doors M of the boxes I being opened sur 
plus air or steam or the two intermingled may 
be let into said compartments to improve the 
draft, temperature, or both, of said furnace. 
The gases generated from the fuel and min 

gled with the air under each of the Orvis 
arches form a junction where these arches 
terminate above the wall O, the heat at this 
point being of such intensity as to consume 
what would otherwise be heavy smoke, this 
result, being due to the oxygen in said air, the 
latter being brought to a high temperature 
by its passage through the pipes Jin the com 
bustion-chamber on the way to the boxes I 
above specified. 
Admission of steam through the boxes in 

creases the temperature in the fire-chamber 
because of the supply of hydrogen thus af 
forded, and the admission of the air and steam 
separately or conjointly is a matter of ex 
pediency in accordance with various condi 
tions of the fire. 
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Set in the furnace-casing transversely of 
the same in rear of draft-stack E is a pair of 
angle-bars P, and an apertured lift-plate Q 
is alrranged intermediate of the angle-bars to 
retard products of combustion on their way 
to What is generally termed the “Smoke-box.’ 
Of the furnace through a conduit over the 
boiler, this conduit being hereinafter more 
particularly Set forth. IIooks e, engaging 
brackets f on the forward portion of a tubu 
lar boiler R, extend up between the angle 
bars P and through washer-caps(1, surmount 
ing said bars, set-nuts h being run on the 
Screw - threaded Outer ends of the hooks 
against the Washer-caps. The front of the 
boiler forms the back of the smoke-box, as is 
Ordinarily the case, and said boiler is in 
clined toward the rear, where it is provided 
With a depending stand S at rest within a 
tubular Water-jacket T, having a correspond 
ing inclination. The water-jacket is ar 
ranged in the combustion-chamber of the fur 
nace concentric with the boiler, and the dia 
metrical dimension of said jacket is such that 
Space is formed between the two for the pas 
Sage of products of combustion, said jacket 
lbeing a cylinder formed by two shells of dif 
ferent diameters united at their ends by suit 
able heads and braced by stay-bolts at suit 
able intervals. 
Suspension-brackets iconnect the front up 

pel' portion of the water-jacket, with the fur 
nace-casing, and the rear lower portion of 
Said jacket is provided with a depending 
stand U, that rests on a pillar V, of masonry 
or other suitable material. 
A feed-Waterpipe W., extended through the 

rear wall of the furnace-casing, connects the 
stand U, and this pipe is preferably coupled to 
a blow-off pipe J, as shown in Fig.1. Water 
fed to the jacket T rises therein and finds its 
way by gravity into the boiler R through a 
connecting-pipe N, extended up into the up 
per high portion of said jacket to a prede 
termined height that determines the water 
level in said boiler, steam-pressure in the 
aforesaid jacket and boiler being equalized 
by pipe connection Y of the former with the 
Steam-dome R', as shown in Fig. 1. It is to 
be understood that the boiler-stand S does 
not communicate with the water-jacket and 
that the pipe N is the only means provided 
for Supplying feed-water from said jacket to 
the boiler. 

For the purpose of circulation the forward 
portion of the boiler is in pipe connection Z 
With the top of each Orvis arch near the front 
of the Same, and by a system of piping, such 
as is clearly illustrated in Figs. 1 and 4, the 
lower rear portion of said arches are con 
nected to the stand S, that depends from said 
boiler Within the Water-jacket, this system of 
piping being provided with blow-off exten 
Sions k, run outside the furnace-casing. 
That portion of the furnace-casing forward 

of the Water-jacket is arched in against the 

boiler to form the conduit over said boiler 
leading to the smoke-box, this conduit being 
interrupted by the apertured lift-plate above 
specified. The conduit is continued rearward 
by partitions of fire-brick tiling m, set in on 
brackets in, made fast to said boiler and the 
water-jacket, the tiling being preferably cov 
ered by a mass p of fire-brick clay. 
That portion of the furnace-casing over the 

Water-jacket is made high enough to provide 
a space for the circulation of products of com 
bustion. IIence it will be understood that in 
practice said jacket and the boiler are envel 
oped in heat higher than the temperature of 
steam, and their entire surface being inclosed 
there is no loss of heat-units by radiation ex 
cept from so much of the steam-dome as ex 
tends outside the furnace-casing, this being 
a matter of considerable importance in con 
nection with perfect combustion of fuel, as 
above specified, owing to the fact that it ef 
fects a great saving in the matter of cost per 
taining to the production of steam. 

It will be understood that while the greater 
portion of the products of combustion find 
their way through the boiler - flues to the 
Smoke-box of the furnace the remainder of 
the same pass through the aperture in the 
plate Q into said Smoke-bON, and in case this 
aperture is not sufficient for draft the plate 
may be lifted to increase the passage from the 
conduit over the boiler. The passage of prod 
ucts of combustion along the conduit over the 
boiler and around the inclosed portion of its 
dome superheats the steam, thus making the 
latter very dry, whereby the horse-power ca 
pacity of said boiler is increased. 
By having the feed-water pass through the 

jacket on its way to the boiler while exposed 
to a temperature higher than that of steam 
it is freed from impurities, and the deposits 
that would otherwise accumulate in said 
boiler are caught in said jacket from which 
they may be readily blown off. 
While I have described my improvements 

in connection with Ovis steel arches, they 
are not necessarily confined to a furnace em 
bodying such arches, but the best results are 
attained by the employment of the same as 
part of the water heating and circulating 
system. 
Having thus described my invention, what 

I claim as new, and desire to secure by Letters 
Patent, is 

1. A steam-boiler furnace provided with 
side boxes having discharge-gratings in de 
tachable connection there with above the fuel 
grates and conveyers for air, steam or both 
in communication with the boxes. 

2. A steam-boiler furnace provided with 
side boxes having discharge-gratings above 
the fuel-grates and door-controlled openings 
below said grates, together with conveyers for 
air, steam or both in communication with the 
boxes. 

3. A steam-boiler furnaco having a pair of 
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boiler-connected Orvis-type steel arches in its 
fire-chamber and provided with side boxes 
that have discharge-gratings above the fuel 
grates, together with conveyers for air, steam 
or both in communication with said boxes. 

4. A steam-boiler furnace having a pair of 
boiler-connected Orvis-type steel arches in its 
fire-chamber and provided with side boxes 
that have discharge-gratings above the fuel 
grates and door-controlled openings below 
said grates, together with conveyers for air, 
steam or both in communication with said 
boxes. - 

5. A steam-boiler furnace having a boiler 
encircling water-jacket arranged within the 
combustion - chamber and connected at its 
lower portion with a feed-water pipe, the dia 
metrical dimension of this jacket being sufi 
cient to leave space between it and the boiler 
for the passage of products of combustion; an 
outlet-pipe leading from the upper portion of 
the jacket into said boiler, and a steam-pipe 
communicating with said jacket above its 
outlet. 

6. A steam-boiler furnace having a boiler 
encircling water-jacket arranged within the 
combustion - chamber and connected at its 
lower portion with a feed-water pipe, the dia 
metrical dimension of the jacket being suffi 
cient to leave space between it and the boiler 
for the passage of products of combustion; an 
outlet-pipe leading from a predetermined ele 
vation in the upper portion of the jacket into 
said boiler, and a steam-pipe communicating 
With said jacket above its outlet. 

7. A steam-boiler furnace having its fire 
chamber provided with Orvis - type steel 
arches in Water-circulating connection with 
the boiler, a water-jacket arranged within 
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the combustion-chamber of the furnace to en 
circle the boiler and leave intermediate space 
for passage of products of combustion, a feed 
water pipe in connection with the lower por 
tion of the jacket, an outlet-pipe leading from 
the upper portion of said jacket into said 
boiler, and a steam-pipe communicating with 
the aforesaid jacket above its outlet. 

8. A steam-boiler furnace having a boiler 
encircling water-jacket arranged within the 
combustion - chamber and connected at its 
lower portion with a feed-water pipe, the di 
a metrical dimension of the jacket being suf 
ficient to leave space between it and the 
boiler; an outlet-pipe leading from the up 
per portion of the jacket into the boiler, a 
steam-pipe communicating with said jacket 
above its outlet, a products-of-combustion 
conduit over that portion of the boiler for 
Ward of the jacket, partitions intermediate 
of said boiler and jacket longitudinally of 
the same to form a continuation of the con 

duit, and an apertured plate interrupting 
said conduit adjacent to the Smoke-box. 

9. A steam-boiler furnace provided with 
side boxes having discharge-gratings above 
the fuel-grates, conveyers for air or steam or 
both in communication with the boxes, Orvis 
type steel arches in the fire-chamber having 
Water-circulating connection with the boiler, 
a water-jacket arranged in the combustion 
chamber to encircle the boiler and leave in 
termediate space, a feed-Water pipe in con 
nection with the lower portion of the jacket, 
an outlet-pipe leading from the upper por 
tion of the jacket into the boiler, a steam 
pipe communicating with said jacket above 
its outlet, a products-of-combustion conduit 
over that portion of the boiler forward of the 
jacket, partitions intermediate of said boiler 
and jacket longitudinally of the same to form 
a continuation of the conduit, and an aper 
tured plate interrupting said conduit adja 
cent to the Smoke-box. 

10. A steam-boiler furnace provided with 
side boxes having discharge-gratings above 
the fuel-grates and door-controlled openings 
below said grates, conveyers for air or steam or 
both in communication with the boxes, Orvis 
type steel arches in the fire-chamber having 
Water-circulating connection with the boiler, 
a Water-jacket arranged in the combustion 
chamber to encircle the boiler and leave in 
termediate space, a feed-Water pipe in con 
nection with the lower portion of the jacket, 
an outlet-pipe leading from the upper por 
tion of the jacket into the boiler, a steam 
pipe communicating With said jacket above 
the outlet, a products-of-combustion conduit 
over that portion of the boiler forward of the 
jacket, partitions intermediate of said boiler 
and jacket longitudinally of the same to form 
a continuation of the conduit, and an aper 
tured plate interrupting said conduit adja 
cent to the smoke-box. 

11. A steam-boiler suspended wholly with 
in its furnace and having its steam - dome 
partly inclosed by the same, together with a 
water-jacket encircling the boiler within the 
combustion-chamber of said furnace, a feed 
water pipe in connection with the jacket, an 
outlet-pipe of the jacket in communication 
with the boiler, and a steam-pipe connected 
to said jacket above its outlet. 

In testimony that I claim the foregoing I 
have hereunto set my hand, at Milwaukee, in 
the county of Milwaukee and State of Wis 
consin, in the presence of two witnesses. 

FRANKLIN B. GIESLER. 
Witnesses: 

N. E. OLIPHANT, 
B. C. ROLOFF. 
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