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UNITED STATES

PaTEnT OFFICE.

CARLOS HOLLY, OF LLOCKPORT, NEW YORK.

STEAM-BOILER.

SPECIFICATION forming part of Letters Patent No. 696,240, glatéd March 25, 1902.

Application filed-April 11, 1901. - Serial No, 55,359,

To all whom it may concerr:

Beit knownthatI, CARLOSHOLLY, acitizen :

of the United St;a,tes, residing at Lockport, in
the county of Niagara and State of New York,
have invented new and useful Improvements
in Steam-Boilers, of which the followmo' isa
specification.

This invention relates to sectional watex-
tube boilers. .

The principal object of my invention is to

so construct the sections and so connect the-

same with-the water-inlet and the steam-out-

‘let that one or more sections can be couven-

iently and expeditiously removed for clean-
ing, repairing, or renewing the same without
disturbing any of the other sections or their
connections, permitting the boiler to remain
in uninterrupted use, if desired, while clean-
ing the same or making repairs.

Another object of my invention is to re-

‘movably attach the sections to their water

and steam connections in sucha mannerthat
they can be reversed or interchanged from
time to time for bringing different portions
of their tubes opposite the fireplace, thus
utilizing the entire tube area of the boilerto
the best advantage and lengthening itslife in
a corresponding measure.

In the accompanying dmwmws, cons1st1ntr
of three sheets, Figure 1 isa fragmentary ver-
tical longitudinal “section of a steam-boiler
embodying my invention. Figs.2 and 3 are
transverse vertical sections thereof in lines
2 2 and 3 3, Fig. 1. Fig. 41is a horizontal sec-

tion in line 4 4, Fig. 1. Fig. 5isafragmentary.
top plan view, on an enlamed ‘scale, of one of |
the tube- sections and the ad;]ustable hanger’

which supportsits front end. Fig. 6isacon-
tracted fragmentary vertical section, on an

enlarged scale, taken through one of the tube--

sections, showing the valves applied to the
inlet and outlet of each section.
enlarged horizontal sectionin line 7.7, Fig. 2.
Like letters of reference refer to like parts
in the several figures.
A isthe boiler-furnace, of masonry or other
suitable material;

grate; A’ the brldwe wall and A the heat-
ing- chambex, arranged in rear of the fire-
plaee and containing the boiler-tubes, and
AS the contracted upper portion of the far- [

‘the rear wall of the furnace

‘the manifolds in place.
Fig. 7isan.

A, the fireplace; A? the’

(No model.)

nace with which the smoke-pipe ASis con-
nected. .

_The boiler consists of independent sections
arranged side by side in the heating-cham-

‘ber and each composed of a row of vertical
tubes B, a horizontal steam-manifold B’ con-
| necting the tubes at their upper ends and a
‘horizontal water-supply manifold B? connect-
1ing the tubes at their lower ends.

To afford
access to the tubes for cleaning them, the
manifolds B’ B* are provided opposite the
tubes with holes, admitting a suitable
cleaner, which holes are closed by removable
caps b.

The water-manifolds of the several boiler-
sections are provided in their rear ends with
inlet-passagesd’, which register, respectively,
with the front ends of horizontal water-sup-
ply pipes or conduits ¢, extending through
These supply-
pipes are connected at their rear ends with a

‘horizontal mud-drum or main supply-mani-

fold C, arranged on the rear side of the fur-
nace and suppoxted by standards C' or other
means, as shown in Figs. 1 and 2. The wa-
ter-manifolds are preferably not coupled to
the supply-pipes ¢, but simply bear against
the same, and each of these pipes is provided
with an elbow ¢', which enters the top of the
mud-drum and is secured to the rear end of
the pipe by a single bolt ¢?, passing through
the abutting ﬂanves of the pa,rts, as shown
in Fig. 6.

-C?is the main water- supply pipe, connected
with the mud-drum and having a valve C3.

‘D represents horizontal yokes or clamps by
which the water-manifolds B? are clamped
against the adjacent ends of the supply-pipes
¢ for forming a tight joint between the same
and the pipes and at the same time holding
The yokes D strad-

55

60

65

70

75

8o

85

9o

dle the supply-pipes ¢ and are provided at - .

‘their front ends with hooks d, which engage.
195

with lugs or pins d', projecting from opposite

‘sides of the water-manifolds and at their rear
‘ends with clamping serews or bolts d?, which
‘bear against the rear sides of the pipe-elbows

14

¢'. Upon tightening these clamping - bolts
the water-manifolds are drawn firmly against

‘the ends of the supply-pipes c.

E represents horizontal steam-exit pipes or
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conduits arranged to register with passages
e, formed in the rear ends of the steam-mani-
folds B', respectively, and extending through
therear wall of the furnace. Theseexit-pipes
abut against the rear ends of the steam-mani-
folds and are provided at their onter ends
with elbows ¢', which enter the bottom of a
steam-drum I, arranged transversely on the
rear side of the furnace. The elbows ¢' are
preferably connected with the exit-pipes E
by a single bolt €% similar to the elbows of
the water-supply pipes ¢, and the steam-mani-
folds are clamped to said exit-pipes by yokes
or clamps G, having hooks g and clamping-
screws ¢, similar to the yokes D of the water-
manifolds B% Thehooks of these upper yokes
engage with lugs or pins g% projecting from
opposite sides of the steam-manifolds.

The bolts c*and ¢? serve simply to retain
the water-pipes c and steam-pipes E in aline-
nient with their elbows ¢’ and ¢’. These in-
let-pipes ¢ are preferably provided at their
inner ends with a packing of copper or other
suitablematerial. By the constructionabove
described these inlet-pipes are rendered read-
ily removable, so that in case the packing of
a pipe becomes injured or unserviceable the
pipe can be easily removed and replaced by

- & new one.
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The inlet-passages b’ of the water-mani-
folds and the exit-passages e of the steam-
manifolds are duplicated at the front ends of
the manifolds and normally closed by remov-
able caps or plugs 0? and €%, and the pins d’
g* are likewise duplicated, so that-upon re-
moving the eaps of a section and detaching
the section from the supply and exit pipes ¢
and E it may be reversed either fore and aft
or end for end and reattached to said pipes,
the removed eaps being applied to the pas-
sages at the front ends of the reversed mani-
folds.

In order toreverse the boiler-sections, it is
necessary to withdraw them from the fur-
nace after detaching the same from their
supply and exit pipes. Tor this purpose the
furnace is provided in its contracted top with
a door II, which is preferably hinged at its
upper end and rests at its lower end upon the
front wall of the heating-chamber A4, as seen
in Fig. 1. Each boiler-section may be pro-
vided at its upper and lower ends with eye-
bolts ¢ for the attachment of a suitable hoist-
ing-tackle. : :

The boiler-sections are preferably sustained
at their upper front corners by hangersof any
suitable construction. The hangers shown
in the drawings each consist of a horizontal
lever J, loosely fulerumed between its ends
on a cap-plate J', applied to the top of the
front wall of the heating-chamber A%, and a
pair of depending hooks J? pivoted by a
transverse pin to the overhanging inner end
of said lever and engaging with the front
pins g* of the steam-manifold B', as shown in
Fig. 1. Thelever J is free to slide length-
wise on a fulerum-rib j, formed on the cap-

606,240

plate J', and its front arm is provided with
a longitudinal slot ;' for the passage of a
clamping - bolt /?, which passes vertically
through said cap-plate. By this construection
the hanger-hooks J? can be raised to bear
against the pins ¢* by serewing the nut of the
clamping-bolt downwardly, while upon un-
serewing this nut the hooks are released and
the lever can be slid forwardly to withdraw
the hooks from the pins preparatory to re-
movingorreversing the corresponding boiler-
section, If desired, the pivoted hooks may
be folded against the upper side of the lever
J-before removing a section.

As shown in Figs. 1, 2, and 6, the supply-
pipe ¢ and the exit-pipe E of each boiler-sec-
tion are provided with cut-off valves k and [,
respectively, so that when a section is tem-
porarily removed the passage of water and
steam through the corresponding supply and
exit pipes may be shut off until the section is
replaced, thereby preventing the water in the
mud-drum C from being expelled through
said supply-pipe and the steam in the steam-
drum I from escaping through said exit-pipe.
These cut-off valves are preferably applied
to the ends of the upright pipe branches with-
in the mud and steam drums. The valve I
of each water-pipe c is arranged to close up-

wardly, and its stem %' slides vertically in a -

bearing %% arranged on the elbow ¢, as
shown in Fig. 6, while the valve I of each
exit-pipe 'is arranged to close downwardly,
and its stem /' is guided in a similar bearing
I? on the elbow ¢'. The two cut-off valves of
each boiler-section are connected with a hand-
lever M in such manner that both valves
are simultaneously opened and closed by the
movement of the lever. In thearrangement
shown in the drawings these hand-levers are
arranged in a horizontal row on the rearside
of the furnace and at a convenient height,
and the stems of the supply-pipe valves  are
pivoted directly to the inner ends of the
hand-levers, while the stems of the exit-pipe
valves [ are connected with thelevers by rods
1%, pivoted to the levers between the ends of
the latter. The valves k and [ are held in
their closed position by the pressure in the
mud and steam drums C and I'; but, if de-
sired, the levers M may be positively held in
position by any suitable means.

N is the usual dry-pipe, arranged length-
wise in the upper portion of the steam-drum
and provided in its upper side with perfora-
tions through which the steam enters the
same. ‘The ends of this dry-pipe pass through
the top of the steam-drum and are provided
outside thereof with the customary hand-
valves N'. The dry-pipe is arranged directly
over the cut-off valves [ of the steam-exit
pipes E, and these valves are preferably con-
vex or dome-shaped, as shown, and construct-
ed to overhang the upper-ends of said pipes.
By this construction each of these valves in
conjunction with the upper end of the corre-
sponding exit-pipe performs the additional
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function of a steam-separator, the valve in-
tercepting.the water of condensation, which
latter collects in the. bottom of the steam-
drum. This water flows into the mud-dram
C through vertical pipes or columns o, which
connect the bottom . of the steam-drum with
the top of the mud-drum.and are arranged at
or near opposite ends of the drums.

The upright branches of the steam- ex1t
pipes E preferably extend above the water-
level in the steam-drum F, as shown. By

this arrangement. the steam does not pass

through' this water and become saturated,
but the same is discharged above the water-

level, laden only with the water carried over

from the water-tubes.. Agitation of the water

in the steam-drum by the incoming steam is

thus avoided, and as the water carried over
into the drum- by the steam is separated
therefrom by the combined valve and sepa-
rator [ the steam is-discharged from the drum
in a practically dry state.

P is a blow-off pipe arranged axially in the
mud-drum for draining or expelling the sedi-
ment therefrom. This pipe is provided with-
in the drum with a series of depending de-
livery pipes or nozzles p, extending through-
out the length of the drum and terminating
near the bottom- thereof. Outside of- the
drum this blow-off. pipe is provided with a
hand - valve p', which. is normally closed.
When it is desired to blow off the sediment,
this valve is opened; whereupon the pressure
in the boiler-section expels a portion of the
water in the mud-drum through the delivery-
nozzles p and the blow-off . pipe P, carrying
off the sediment. The portion of the blow-
off pipe within the mud-drum.is preferably
capable of a rocking movement, and its noz-
zles p are provided at their lower ends with
plows or stirrers g, which loosen and agitate
the mud colleeted in the bottom of the drum
upon rocking the blow-off pipe. In the con-
struction shown in the drawings this pipe
turns at one end in a bearing secured to the

adjacent head of the mud-drum-and is se-:
cured at its other closed end to a trunniong, .
which extends through the adjacent head of*
the drum and is provided outside thereof |

with a rock-lever ¢®.. Theplows g are curved
concentrically with the drum and are prefer-
ably tapered toward both ends and pointed,
while the delivery-nozzles are arranged cen-
trally between adjacent plows, as shown in
Fig. 7. By this construction and arrange-
ment the inwardly-converging edges of the
adjoining plows direct the mud toward the
mouths of the nozzles p-as the plows are os-
cillated, gathering the mud around the noz-
zles -and effectually and completely expel-
ling it.

The dom H, through whlch the boiler-see-

tions are removed is plefera,blv composed of
hinged parallel mainleaves or-sections /» and
hmded auxiliary leaves or sections 7/, which
cover the joints -between the main leaves
The latter are aboutas wide as the manifolds

-as shown in Fig. 1.

ing water continuously into the boiler:

3

B’ and B? of the boiler-sections and arranged
in line therewith and are separated by spaces
h?, which register with the spaces between
the Dboiler - sections and through which a
cleaner for the water-tubes may be passed.
The auxiliary leaves ' close the spaces 7?7,
and the hinge 7° of-these leaves is located at
a point above the hinge i of the main leaves,

the passage of the hanger-levers J, as shown
in Figs.1and 3. By thls sectlonal construe-

tion of the door I the auxiliary leaves there-

of may.be opened one at a time for cleaning
the. exterior of the water-tubes while the
boiler is in use, leaving the remaining aux-
iliary leaves and all of the main leaves-h
closed, but a slight loss-of heat is thus in-
curred, the draft of the furnace is not ma-

terially affected, and the attendant is exposed

to the-heat as little as possible. In remov-
ing a boiler-section it is only necessary to
open the main leaf % in line therewith and
the two auxiliary leaves h' resting thereon.

‘When my improved steam-boiler is in use,
the cut-oft valves %k l.of the water-supply
pipes ¢ and steam-exit pipes E are open,.the
blow-off valve p’ is closed, and the valve-of
the main water-supply pipe C? is open, feed-
The
incoming water passes from the mud-drum C
through “the several supply-pipes ¢.into the
water.-manifolds B?of the boiler-sections and
thence rises in the tubes. = The steam gener-
ated in the tubes and the steam-manifolds B’
passes through the steam-exit pipes I into
the steam- drum T, when it passes through
the dry- pipe N. :

When it is desired to remove a boiler-sec-
tion, the cut-off .valves & and [ of its water=
supply and steam-exit pipes ¢ and E are si-
multaneously closed by depressing the corre-
sponding hand-lever M. After attaching a
suitable hoisting-tackle to the section the lat-
ter is detached from its supply and exit pipes
c and E by loosening the clamping-serews d?
g' of the yokes D G sufﬁmently to dlsenvave
the hooks thereof from the pins d ¢* of the
section, and the corresponding- hanger-lever
J. is- then released by loosening its clampmrr-
bolt 4% and slid forwardly to. dlsenvave the
hangers J2 from the adjacent pins of the sec-
tlon Thesection being now wholly detached,
the leaves h I’ of the sectional door located
in line with the section which has been pre-

‘viously opened permit the section.to be re-

moved through the opening. If the removed
section is to be replaced in.a- reversed posi-
tion to bring a different portion thereof near-

The main leaves are pro-.
.vided at their lower ends with recesses A’for
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the duplicate supply and exit passages of -the

section, are removed and applied to the cor-

responding open passages at the oppositeside
of the section. The section isthen reversed,
either fore and aft or-end for end, as desired,
and replaced in the furnace with its uncapped
supply and exit passages in register with the
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corresponding supply and exit pipes c and E,
after which the yokes D and G are coupled
to the section and tightened, the hangers J?
engaged with the sectionsand tightened, and
the open leaves of the. sectional: door I are
closed. .

One or more extra boiler-sections are pref-
erably furnished with the boiler for conven-
ience in cleaning, repairing, and interchang-
ing the sections. After the boiler has been
in-use for a time the section. at one end of
the series may be removed and one of the ex-
tra sections put in its place. After another
suitable interval the second section is re-
moved and the first-removed section, which
has been cleaned in the meantime, is substi-
tuted for it, this cleaned section being re-

-~ versed from its former position either fore
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and aft or endwise before replacing it. Af-
ter a further interval the third section is re-
placed by the removed second section, which
has been previously cleaned, and so on
throughout the series. All of the sections
areinthis mannershifted or rotated through-
out the series periodically and progressively,
whereby each section is located in different
portions of the furnace at different times and
all portions thereof are brought nearest the
fireplace in the course of its eycle.

In case a water-tube should burst the at-
tendant not knowing which tube is defective
closes the cut-off valves % of all of the boiler-
sections. 'The pressureintheintact sections
will open the corresponding cut-off valvesas
soon as their hand-levers are released; but
owing to the reduetion of pressure in the
leaking section its cut-off valves will remain
closed, indicating that that is the defective
section. After shutting the valves &k I of a
section preparatory to removing it the same
is; liable to be burned before it can be re-
moved. To prevent this, the inlet-pipe ¢ of
cach section is provided with a valved by-
pass or pipe 7, -which extends from the mud-
drum C to the portion of the inlet-pipe out-
side of the drum and through which water
passes from the mud-drum into the section
uponopening the valve of the by-pass. When
the sections are in their normal condition,
the valves of these by-passes may be closed.

In order to prevent burning of a removed
section when the same is replaced while the
boiler is in use, the inlet-passage b’ of thesec-
tion is temporarily closed by a plug or dia-
phragm s of frangible or soluble material,
such as paper-board, and a quantity of wa-
ter is then placed in the section. Upon at-
taching the section to its inlet and outlet
pipes ¢ E and opening its cut-off valves % [
the pressure in the boiler or the water rup-
tures or otherwise destroys said diaphragm,
establishing communication between the

mud-drum and the seection. :

By my improved construction each boiler-
section is wholly distinct and independent of
all of the other sections, and any section can
be readily removed for cleaning, repairing,

696,240

or reversing it and as readily replaced with-
out necessitating interruptions in the use of
the boiler, while the manifold reversibility
of the sections permits their eapacity for wear
and durability to be utilized to the maximum
degree, prolonging the life of the boiler to
the utmost extent. - The hangers J? and the
inlet and outlet pipes ¢ E are also ready of
aceess and removal, as well as the boiler-sec-
tions, enabling any of the partsto be removed

for cleaning, repairing, or renewing them

without disturbing the other parts and per-
mitting the boilerto remain in continuoususe.
.As the masonry is wholly independent of
the boiler-sections, it can be completed inde-
pendently of the same, and no part thereof
is-disturbed or requires rebuilding in remov-
ing, repairing, or renewing the sections.

The feature of the independent boiler-sec-
tions, each having its own water-inlet and
steam-outlet pipes, which are provided with
cut-off valves, is obviously applicable to a
boiler having sections which are permanently
secured in the furnace, and I do not there-
fore wish to be limited to the use of that im-
provement as applied to removable boiler-
sections only.

I claim as my invention—

1. The combination of  a boiler furnace or
casing, a number of individually-removable
boiler-sections arranged in the furnace, each
of said sections forming a separate closed
water-chamber disconnected at its sides from
the adjoining sections and having an inlet
and an outlet passage, inlet'and outlet pipes
or conduits arranged to connect with the in-
let and outlet passagesof the boiler-sections,
and means for removably attaching  each
boiler-section to said inlet and outlet pipes,
substantially as set forth.

2. The combination of a boiler furnace or
casing, a nuwmber of individually-removable
boiler-sections arranged in the furnace, each
of said sections forming a separate closed
water-chamber disconnected atits sides from
the adjoiningsectionsand having an inlet and
an outlet passage independent of the corre-
sponding passages of the remaining sections,
a pair of inlet and outlet pipes for each
boiler-section arranged externally of thesec-
tion and in register with its inlet and outlet
passages, and means for detachably securing
each Dboiler -section to its inlet and outlet
pipes, substantially as set forth.

3. The combination of a boiler furnace or
casing, a number of individually-removable
boiler-sections arrapged in the furnace and
each havinganinlet and an outlet passage in-
dependent of those of the remaining sections
and both located at the same side of the.sec-
tion, and a separate pair of inlet.and outlet
pipes for each boiler-section extending
through the wall of the furnace, said pipes
being arranged side by side and in register
with the companion passages of the sections
and detachably connected with the sections,
substantially as set forth.
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4. The combination of a boiler furnace or
casing, a number of independent reversible
boiler-sections arranged in the furnace, each
of said sections forming a separate closed
water-chamberdisconnected from the ad join-
ing sections and haying inlet and outlet pas-
sages which are duphcated at:directly opposite
suies of the section, removable eaps or clo-
ures applied to the set of inlet and outlet
passages at one side of-the section, and a
pair of inlet and outlet pipes for each boiler-
section arranged to register with the un-
capped inlet and outlet passages at the oppo-
site side of the section and detachably-con-
nected with the section, substantially as set
forth. !

5. Thecombination with & boiler furnace or
casing, of a number of independent, remov-
able boiler-sections arranged in the heating-
chamber of the furnace and each having in-
let and outlet passages andattaching pins or
projections, a pair of inlet and outlet pipes
for each boiler-section arranged to register
with the inlet and outlet passages thereof,
and celamping-yokes straddling said inlet and
outlet pipes and each provided at ‘its inner
end with hooks which engage with the pins
of the corresponding boiler-section and at its
outer end with & ¢lamping-bolt, substantmllv
as set forth. .

6. The combination with aboiler furnaceor
casing, of a number of independent, reversi-
ble boiler-sections arranged in the heating-
chamber of the furnace and each having inlet
and outlet passages and attaching-pins,which
passages and pins are duplicated at; opposite
sides of the section; removable caps -or clo-
sures applied to the pair of inlet and outlet
passages at one side of each section, a pair of
inlet and outlet pipes for each boiler-section
arranged to register with the inlet and outlet
passages thereof, and clamping-yokes strad-
dling said inlet and outlet pipes and each pro-
vided at its inner ‘end with hooks which en-
gage with the adjacent pins of: the corre-
spondmu boiler-section and at its outer end
with a clamping - bolt, substantlally as seb
forth.

7. The combination w1thab011er-furnace,of-
a removable boiler-section arranged therein
and provided at one-side with inlet and out-
let passages, inlet'and outlet pipes arranged
to register with - said passages, means for re-
movably attaching the boiler-section to said
pipes,and a retractable hangerconnected with
the top of the boiler-seétion at the side oppo-
site its inlet and outlet passages, substan-
tially as set forth.

8. Thecombination with a boiler-furnace,of
a removable boiler-section arranged therein
and provided at one side with inlet and out-
let passages, inlet and outlet pipes arranged
to register with said passages, means for re-
movably attaching the boiler-section to said

_pipes, a hanger detachably connected with

the top of the boiler-section at the side oppo-
site its inlet and outlet passages, alever car-

3

B5

rying said hangert af its innér end and capa-
ble of sliding on its fulerum toward and from
the boiler-section, and a clamping-bolt ap-
plied to the onter arm of the lever, substan-
tially as set forth.

70

9.  Thecombination with a boilerfurnaceor -

casing, of a number of independent boiler-
sections arranged in the heating-chamber of

the furnace and each having inlet and outlet.

passages independent of those of the remain-
ing sections,apairof inlet and outlet pipes for
each boiler-section arranged to register with
the inlet and outlet passages thereof, means
for attaching each boiler-section to its inlet
and outlet pipes, and cut-off valves applied
to the inlet and outlet pipes of each boiler-
section, substantially as set forth. ’

10. The combination with a boiler furnace
or casing, ofanumber of independent, remov-
able boiler-sections arranged in the heating-
chamber of the furnace and each having in-
let and outlet passages independent of those
of the remaining sections; a pair of inlet and
outlet pipes for each boiler-section arranged
to register with the inlet and outlet passages
thereof, means for removably attachingeach
boiler-section to its inlet and outlet pipes,
and eut-off valves applied to the inlet and
outlet pipes of each boiler-section, substan-
tially as set forth.

11. The combination with a boiler furnace
or easing, of a number of 1ndependent remov-
able boiler-sections arranged in the heating-
chamber of the furnace aud éach having in-
let and outlet passages'independent of those
of the remaining sections, a pair of inlet and
outlet pipes for “each boiler-section arranged
0 register with the inlet and outlet passages
thereof means for removably attaching each
boiler-sect-ion to its inlet and outlet'pipes,
cut-off valves applied to the inlet and outlet
pipes of each boiler-section and connections
between the cut-off valves of each pair of in-
let'and outlet pipes for simultaneously oper-

“ating the valves, substantially as set forth.

‘2 The eombmatlon with a boiler furnace
orcasing, of a numberof independent, remov-
able boiler-sections arranged in the heating-
chamber of the furnace and-each having in-
let and outlet passages independent of those
of the remaining sections, a pair of inlet and
outlet pipes for each boiler-section arranged
to register with the inlet and outlet passages
theleof means for removably attaching each
boiler-section ‘to its inlet and outlet pipes,
cut-off valves applied to the inlet and outlet
pipes of each boiler-section, an operating-le-
ver for each pair of said inlet and outlet
valves, and connections extending from said
valves tosaid levers whereby the same are op-
erated simultaneously, substantlally as sef
forth.

18. The combination with a boiler furnace
orcasing, of anumber of independent, remov-
able boiler-sections arranged in the heating-
chamber of the furnace and each having in-
let and outlet passa"e% independent of those
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of the remaining sections, a pair of inlet and
outlet pipes for each boiler-section arranged
to register with the inlet and outlet passages
thereof, means for removably attaching each
boiler-section to its inlet and outlet pipes, a
main supply-chamber or mud-drum connect-
ed with all of said inlet-pipes and a steam-
drum connected with all said outlet-pipes,
substantially as set forth.

14. The combination with a boiler furnace
or casing, of a number of independent, re-
movable boiler-sections arranged in the heat-
ing-chamber of the furnace and each having
inlet and outlet passagesindependent of those
of the remaining sections, a pair of inlet and
outlet pipes for each boiler-section arranged
to register with the inlet and outlet passages
thereof, means for removably attaching each
boiler-section to its inlet and outlet pipes, a
main supply-chamber or mud-drum conneect-
ed.with all of said inlet-pipes, a steam-drum
connected with all of said outlet-pipes and
cut-off valves applied to the inlet and outlet
pipes of each boiler-section within said mud
and steam drums, substantially as set forth.

15. The combination with a boiler furnace
or casing, of a number of independent boiler-
sections arranged in the heating-chamber of
the furnace and each having inlet and outlet
pipes independent of those of the remaining
sections, and cut-off valves applied to the in-
let and outlet pipes of each boiler-section,
substantially as set forth. .

16. The combination with a boiler furnace

or casing, of a number of independent boiler- !

696,240

sections arranged in the heating-chamber of
the furnace and each having inlet and outlet
bipes independent of those of the remaining
sections, a main water-supply chamber or
mud-drum connected with all of said inlet-

pipes, a steam-drum connected with all of

said outlet-pipes, and cut-off valves applied
to the inlet and outlet pipes of each boiler-
section within said mud and steam drums,
substantially as set forth.

17. The combination with a boiler furnace
or casing, of a number of independent, re-
movable boiler-sections arranged in the heat-
ing-chamber of the furnace and each having
inlet and outlet passages, a pair of inlet and
outlet pipes for each boiler-section, means for
independently attaching each boiler-section
to its inlet and outlet pipes, a mud-drum or
main supply-chamber connected with the in-
let-pipesof theseveral sections, cut-off valves
applied to said inlet-pipes, and valved by-
passes or pipes extending from the mud-drum
to the portions of said inlet-pipes between
their cut-off valves and the boiler-sections,
substantially as set forth.

18. A removable boiler-section having in-
let and outlet passages, and a plug or dia-
phragm of readily destructible material ap-
plied to its inlet-passage, substantially as set
forth.

Witness my hand this 6th day of April, 1901,

CARLOS HOLLY.

Witnesses:

CARL F. GEYER,
THro. I.. Porp.
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