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1o all whom it may concermn :

Be it known that I, JouN B. Roor, of Port
Chester, in the county of Westchester and
Stateof New York, have invented certain new
and useful Impr ovemcnts in Sectional Boilers;
and I hereby declare the following to be 2
full, ciear, and exaet description thewof, and
will emble those skilled 1n the art to which
they appertain to make and use the same.

In the accompanying drawings, Iigure 1
shows in perspective the {rame-work and sup-
ports of the boiler. Tig. 2 is a front view, in

partial section, of the completed structure.-

Fig. 3is a Sectlonal view thereof. Kig.41sa
rear view, in partial section, of the same. Tig.

5 is a detall view of the ends of one of the
%m;ln droms. Fig. 6 is a like view of one of
the units of the system. Fig. 7 1s a detail
view of the pipe-heads and 001meeblm- bends.
Ifie. 8 shows sections of the same on planes
v xand vy, Fig. 91s a perspective view of
a bend. Fie. 10 is a side and sectional view
of a soft-metal ring used 1n the joint between
the heads and bends. Iig. 11 shows a front
and edge view of a bridge-wall block. Ifig.
12 is an enlarged sectional view of the joint
between the bends and the heads, and Iig, 13
is a sectional view on a plane through Lhe ]uﬂs

~of one of the pipe-heads.
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The features of improvement and their va-
rious advantages are as follows: {irst, a frame
especially adapted to assist in erecting the
boiler and constituting a support therefor,
and it is so designed and constructed as to be
readily capable of extension for ] 1creasing the
capacity of the boiler, and to permit the CaAsy
removal of such pm‘ts as may need repair-or
duplicating,without deranging the rest of the
structure. In the first figure of drawings,
which best shows this frame, A A represent
front vertical wall-plates, which are fastened
at their lower ends to side sills, B B, C C be-
ing the corresponding rear vertical w All- -plates,
Wlueh are also secured to the side sills. D D

represent front inclined wall-plates, the lower
ends of which rest upon the bearing-beam E,
which is fastened to the front vertical wall-

plates, and the upper ends of which are fast-
ened to and supported by columns I' If rising
from the side sills; and & G represent rear in-
supp(}lted "LL .

clined wall-plates, whmh are

- their lower ends upon a bearing-beam, H, (in

this case, the lower cross-pipe of the boﬂer,)
which 105&5 upon short end posts rising from
the sills, and at their upper ends upon a cross-
bar secured to the rear vertical wall - plates.

Upon the front and rear bearing-beams of this

frame the boiler 18 built, (the lower unit of one
section being shown in place in the drawings, )
the heads of the units being of such size and
shape as to -accurately fit npon one another
and engage with the bearing - beams and in-

clined plabe&

T'o prevent the anits slipping out of place
when the boller 1s being erected, keys 1 are
employed,which are driven in the. upper edges
of the lml or lower heads of the units, as seen
in Kig. §, and act as abutments for the units
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to bem lgam&t, and. thereby prevent their -

endwise movement, 8o, also, in the finished
structure, when a unit 18 to be removed for
repalrand 1s disconnected from the otherunits
for this or any other parpose, 16 will still be
held in place until the key against which its
lower head bears is withdrawn, and thereby

1 Trees it, when 1t can be removed without dis-
turbing or displacing the other units of the-

boiler. "T'he top ol the structure is braced and
bound together by the steam-drums P, which
are secured at their front ends to tho Cross-
beam ¥ of the uprights I by bolts whose heads
engage with the sockets P in the end plates,
I, 01 these drums, and at their rear ends these
dr ums are held by the edges of their rear-end
plates engaging with .the cross-beam R and
eross-pipe R, there being a drum for each sec-
tion of the boiler. When the boiler is ervected,
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side walls of brick are built between the front

and rear vertical wall-plates, proper furnace

appliances are put up under the elevated end

9O

of the boiler, and the ends of the structure are

closed in by means of metallic panel-plates
constructed to fit between the vertical wall-
plates, and provided with suitable openings

and doms all as seen in Figs. 2, 3, and 4; and
when 1t is desired to extend the boiler to in-
crease its working capacity:this 18 accom-

plished by moving the vertical and ineclined
wall-plates of one side of the structure the re-
quired distance {from the wall-plates of the
other side, lengthening the cross-beams and
other 01‘088-60.1]1“1601310118, and adding such a

100
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number of sections and their drums to the‘

- boiler as the case calls for.
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- The second feature of Impr ovement re]ates

 tothe devices for flexibly connecting the units

of the boiler together- in sections, and also to

the devices for connecting the sections. These

units each consists of two tubes arranged par-
allel with each other and rigidly united at
their ends by hollow heads. The means for
connecting such units consist in hollow bends
arranged to join one end of the head of a unit
with the corresponding end of the adjacent

‘head above,and the other end thereof with the

COrY espondmﬂ end of the adjacent head below,
the units being disposed with their heads lying
horizontally and their pipes in what is known

as a ‘‘staggered’’ arrangement, though their
~arrangement may be such that the tubes of ad-
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jacent units shall be directly over each other;
and the means for uniting the sections consist
of a common cross-pipe located at the bottom
of their lower ends, and a dome or cross-pipe
common to the drums of all of the sections.
These features are illustrated in Figs. 6, 11,

where J J indicate the tubes, and K K_ the
hollow heads,into which the ends of the tubes

are expanded and which unite the tubes in
rigid pairs or units. These heads are provided

Wlth openings L, which are in front of the
ends of the tubes, and serve as entrances to
the tubes and as seats for the connections or
bearings M of the bends N, which couple the
heads together, asdescribed. The lower bends
of the undermost units of each section connect
at the rear with the common cross-pipe H, and
the uppermost units connect by their upper
bends at the front and by lengthened bends O
at the rear with the steam-drums P, which by
similar bends open into a common cross-pipe,
R, from which the working -steam is taken.
The advantages of this arrangement of these

- parts 18 that each unit offers a path for the
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complete circulation of the water therein, and

- that the paths through which the upwcu'd cir-

culation of the water occurs ofier practically
no opportunity for continuous vertical circula-

tion, because of the changes in direction of the

mltel nate horizontal hea,ds and vertical bends.
The end accomplished is the effectual separa-
tion of the steam from the water, thereby pre-
venting the flooding of the Steam- drums and

. preserving dry Steam therein, for, as all oppor-
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‘tunity is given the water to elrculate horizon-

tally, or substantlal]y 50, through the indi-
vidual units, and 1t 18 obstructed by tortu-

ous pa%sages from circulating vertically, the
steam in rising doesnottake with it the body of

water 1t 18 found to carry when, as has hereto-

fore been customary, the water has been freeto |

move upward with the steam through straight
or unobstructed passages, and if the water be
carried to the drums in spite of these precau-
tions it is only the drum of the particular sec-
tlon in which the disturbance causing the flood-
ing occurs that will be flooded, whlch shows the
admntaﬂ*e of providing a drum for each sec-

flooding, the utility of the connections between
the sections and their respective druins be- |
comes particularly apparent, for, being ar- 7o
ranged at each end of the drums, they act to
drain the drums of water in the quickest man-
ner. By this arrangement of these parts dry
steam can always be had from some part of the
boiler, and the parts are particularly adapted 75
to 1e%d11y increasing the size of the boiler by
addlng more sections.

The third improvement relates to the flexi-
ble joints between the bends and the heads,
and to the fastenings for holding the bends and 8o
‘heads together; and 1t consists in making the
parts of such joints spherical inshape, so that
they may move relatively without separating
and causing a leak; and it consists, also, in
fastenings for securing each end of the bends 85
to the heads at points along the central line
of the heads, so that the parts of the spherical
joints may have the freest and amplest rela-
tive movement that the construction will per-
mit. The spherical sockets of the joints may go
be given to either the headsor the bends; but
I have preferred to make them in the 0pe,11
ings L, and give the bearings M of the bends
COor respondmﬂ' exterior spherma,l shape, sothat

.when the bends are in place the duplicate 95

spherical . bearing - surfaces close tightly to-
gether.

A preferable mode of making the spheri-
cally - shaped sockets 1s to seat soft - metal
spherically-concaved rings S in the openings 100
L, as shown, which rings conform to the shape
of the GOﬂﬂeCtlﬂﬂ par ts M, and constitute the
spherical bearmw surfaces of the heads. The
use of these rings simplifies the making of
tight joints, as they readily conform to the 105
Shape of the bends when forcibly inserted,
and they also obviate the necessity for accurate
fitting, as would be required if the sockets
were made in the unyielding metal of the
heads. 1 do not, however, confine myself to 110
the use of such rings, for they may be omitted;

80 also the mode of using them may Vary

Thus, I have found it desirable to seat them
upon ela_stl_c cushions or packing of asbestus,

or any other like material. 1 also design 115
using flexible rings below the cushions, which
shall be supported throughout a part only of
their width from the Seatb which hold the
cushions, and which areto oive a broader base
for the oushlomlw mateual and under the 120
pressure of the steam act t0 compress such
cushions and tighten the joint. In Fig. 12, I

‘show thesepar ts, where S’ representsa cushlon

and §? a flexible ring. The ends of the bends
are each fastened to their respective heads by 125
bolts T, which have beveled or circular shaped
heads that engage with similar shaped lugs U,
which are fast upon the faces of the heads '
and are so arranged as to hold the bolts to the
heads at points on their central lines. By 130
reason of the shape of the bolt-heads and the
corresponding shape of the lugs,the outer ends

of these bolts may move laterally to either side

tion. So, also, under said circumstances of | of said centml Iines. The outer or shank ends
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of these bolts pass through ears 'V on the ends | with the tube-:

of the bends, and are th readed and provided
with nuts, as shown. These spherical june-

- tlons. permlt all the necessary relative move-
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4.

ment ofthe bends and heads, without separat-
ing the parts and causing leftkage that is
necessary to compensate ior the expansion
and contraction of the tubes.  This action is
particularly facilitated by the arrangement of
the movable bolts that hold the bends and
heads together, and for this reason the essen-
tial effects of expanswu and contraction are
the moving in and out of the pipe-heads, and
hence ‘ldJELCellt heads have a movement in
planes practically parallel, and therefore the
points of connection between the ends of the
bends and their respective heads should be in
the planes of said heads to prevent any lever-

like action of the bends with said points as
fulera, and thereby strain the fastenings and
open the joints. These conditions, it will be
seen, are provided for in the descrlbed ar-

mnﬂement of the fastening-bolts.

The fourth feature of 1111pr0vunent relates
to the bridge-wall of the furnace or that part
thereof which extends from the bottom to or
near the top of the sections of the boiler and
directs the products of combustion up through
the front end of the boiler and down through
the rear end thereof; and it consists in a wall

of blocks which are 5L1bstant1ally the same in

shape and arrangement as the tube-heads, and
which are each made in halves, adapted to be

~clamped or bolted together upon the tubes of
each unit and removed therewith.

These
blocks are indicated in Figs. 3 and 11 by the
letter W, and are each composed of halves,

provided with sockets to receive the tubes of
a uniy, and with means, as the bolts X, for
clamping them ton*ether and to the boiler-

tubes. 1t will now be understood that these
blocks constitute in the erected boiler a con-
tinuous and unbroken wall from the bottom to
the top thereof, or so far as may be desired,

and that in removing any one unit of the boﬂel

~that part of this wall pelonging to such unit

50

is removed therewith without materially dis-
turbing the rest of the wall. - -
WV}H‘U is claimed as new is—
1. The combination, with a sectional boiler,

- of a frame for suppor tmm the same, which con-
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sists of front and rear Veltw‘}l wall- -plates and
front  and rear inclined wall-plates, substan-
tially as and for the purpose set forth.

2. The combination, with a sectional boiler,

- of aframe’ consisting of side sills, front fmd
- rear _
clined wall-plates, columns for supporting the |

vertical wall- 1)].:11:65, {ront *md rear 1in-

upper ends of the front inclined wall- pltheS,
and front and rear lower eross beams or pipes,
substantially as and for the purpose set forth.

3. Inasectional boiler,removableunits com- |

poscd of two tubes, the 1161(1.5 of which engage
with one another by means of keys, Subsmu-
tially as and {or the purpose described.

4. In a sectional boiller, the combination, 4

G

heads, of bends connecting said
heads, theuniting parts of said heads and bends
being constructed to form spherical joints, and

bemg* provided with fastenings attached to

the heads at- points aleng thelr central lines,
as and for the purpose S(-“'t forth.

2. In a sectional boiler, the combination,
with the tube-heads, of 11111ts composed of bwo
tubes of bends connectmﬁ sald heads, the unit-
1ng parts of said heads fmd bends 10@1110 comn-
Stmeted to form spherical joints, and bemn
provided with fastenings attached to the head%
at points along their central lines, as and for

the purpose set forth.
6. In a sectional boiler, the comhllmtlon of

tube-heads, bends conneetnm said heads, and
bolts for 5(301111130 the ends 01 the bends to
their respectiveh e.a,tls saldl bolts having bevel-
heads, and said tube- he‘"bds having bevel- lugs
to receive said bolt-heads, as and f01 the pur-
pose set forth. -

7. In a sectional bmler Lhe combination,
with the tube-heads, of bends connecting s*ud
heads, the uniting p fu"t% of said heads and l)endg
being eo:ustl ucted to form flexible joints, and
bemm provided with bevel-headed hstonmn-
bol‘rs attached to the heads at points alonn
their central lines by means of bevel- sh%ped
lugs, as and for the purpose set forth.

S. In a sectional boiler, the combination of

tube-lieads, bends cmmeetmﬂ the heads, and

fastenings for securing the ends of the bend&
to their 1e&pectwe heads the uniting parts of
salct heads and bends belnﬂ constr ueted to form
spherical joints with soft- metal rings, as and -
for the purpose set forth.

9. The combination, in a sectional boiler,
of tube-heads and ben ds connecting sair heads
byspherical joints constructed w1th soft-metal
rings seated on an asbestus or equivalent cusk-
1on or packing, asand for the purposeset forth.

10. The (*01111)11‘1%1011 1n a sectional boiler,
of tube-heads and bends connecting-said heqd&
by spherical joints constructed w1th soft-metal
rings seated on asbestus or equivalent cush-
1018 OT packing which rests upon Hexiblerings,
as and for the purpose set forth. |

11. Inasectional boiler, the combination of
units composed of pairsof 1).[11 allel tubes united
at their ends by hollow heads with bi 1dge-wall
blocks of substantially the same size as said
heads, and m:hpted,to be removably attached
to the tubes of the units, as and for the pur-

pose set forth.

12. In a sectional boiler, a section composed
of units, each consisting of two tubes, J J, and
heads K K, CGI]IIPCLIHU the tubes, beuds N,
connecting the units LO“ gether, and a drum, P,
(}011116{3tul at 1ts front mld rear ends with le

upper unitof the section, for the purposes set
forth.

~JOHN B. ROOT.
Witnesses: '

W. I, IHIAPGooD,

R. . GAYLORD

So
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