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PATENT OFFICE.

JOHN J. CAIN, OF BAYONNE,
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_SPECIFICATION forming part of Letters Patent No, 561,257, dated June 2, 1896. .

Application filed December 11, 1895, Serial No, 571,727,

(No rmcdel,)

To all whom vt may concermn.

Be it known that I, JOHNJ. CAIN, a citizen
of the United States, and a resident of Da-
yonne,countyof Hudson,State of New Jersey,
have invented certain new and useful Im-

provements in Sectional Boilers, of which the

following 1s a specification.

This invention relates to sectional tubular
boilers, and embodies such improvements. in
the construection and arrangements of the va-
rious parts that for a given area or space oc-
cupied by the boiler a maximum heating -sur-
face and resulting useful effect are provided;
that any section or series of tubes may be
closed or cut off from the circulating system,
thereby permitting repairs being made or
the renewal of injured or destroyed tubes

without necessitating the complete discharge

of the water from the boiler or the delay for
the boiler to cool, the section needing repair
being the only part of the boiler from which
the water needs be discharged, thus impart-
ing a valuable feature to this class of boilers,
particularly when such are used for marine
purposes; thata full and complete water cir-
culation is insured in and throughout the
water-tubes and their connecting pa,rts that
all parts of the structure pelform functions

toward the general effectiveness or steam-pro-

duecing capacity of the boiler, and that dry
steam is delivered by the boiler.

In general my improved boiler consists of
vertical boxes or water-legs, horizontal head-
ers, preferably rectangular in cross-section,
secured to and connecting together the ver-
tical boxes at the front of the boiler and the
vertical boxes at the rear of the boiler, said
headers being angularly arranged, sothat the
inner face of each of the front headers is op-
posite and parallel to the inner face of a rear
header—that is, in a lower plane—and tubes
connected to the pairs of headers through
their parallel faces,.and thus being longitu-
dinally arranged with their front ends higher
than their rear ends, each pair of headers
with their series of connecting-tubes consti-
tuting a section of the boiler; valve devices
attached to the vertical boxes at the sides of
the boiler and in alinement with the ends of
the horizontal headers or their connecting-
nipples and adapted to be seated against said
nipples and thus provide for the closing of

the ends of the headers of any section, which
may then be emptied by means of a petcock or
valvein the lowerrear header without disturb-

‘Ing the water in the other parts of the boiler;

rlIld drums at the upper part of the 1)01161

longitudinally arranged, supported by and
eonnected at their under sides to the upper
ends of the vertical boxes only; said drums
being water and steam drums and connected
together by tubes at the water-level.
is thus supplied from the drums to the front
as well as the rear vertical boxes, so that all
headers and pipes connected to the vertical
boxes are tfully and continuously supplied
with water and the discharge of water there-

from rendered practically impossible.

Saddles or support-pieces of peculiar con-
struction are provided to connect the verti-
cal boxesto thedrums, the same being formed.
to fit the drums, and are secured thereto by
rivets and provided with sockets that fit snng-
ly over the upper ends of the vertical boxes,
sald boxes being preferably rectangular and
are rigidly connected to the support-pieces
by rivets passed through their sides and the
sockets, thus providing very strong and rigid
connections and supports for the drums and
at the same time providing passage-ways be-
tween the drums and the vertical boxes equal
in area to the cross-sections of the vertical
boxes, so that no obstruction is offered to the
movement of the water and steam.

Horizontal boxes or pipes are arranged be-
tween and connected to the front and rear
vertical boxes, thus constituling the ‘side
walls of the boiler, said boxes being set in-
wardly beyond the inner faces of the vertical
boxes, 80 as to reduce as much as possible
the spaces at the sides of the longitudinal
water-tubes.

Horizontal tr ansversely—arl anged tubes oc-
cupy the space between the mchned longitu-
dinal tubes and the drums and connect the
upper side horizontal boxes together, thus
adding considerably to the heating-surface of
the boiler and retarding the passage of the

-heated gases from the fumace thouﬂ'h the

boiler, and dry pipes are located in the stemn-
pipes extendmw from the tops of the drums,
said dry pipes being closed at one end and

pertorated and having flanges at their other

ends adapted to be clamped between the
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flanges of the steam-pipes from the drums
and the flanges of a central connection or
T-piece. To describe these and other fea-
tures more particularly, I will refer to the ac-
companying drawings, in which—

Ifigure 1 is a part front elevation and part
vertical section of my improved boiler, the
sald sectional part being taken on the irregu-
lar line 1 1, Fig. 2.
gitudinal sectional viewtaken on the line 2 2,
ig. 1. Fig. 3 1s a sectional view, on an en-
larged scale, of one of the saddles or support-
pieces which connect the drums to the ver-
tical boxes. Iig. 4 is a side view of the same.
IFig. 5 1s an underneath view of the same.
Kig. 6 1s a horizontal section of the feed-open-
ing of the furnace, also showing one form of
valve for closing the ends of the headers.
Fig. 7 is a longitudinal section of the pre-
ferred form of valve for closing the ends of
the headers. Fig. 8 is an end view of the
same. If1g. 918 a sectional view of the same,
taken on the line § 9, Fig. 7. Tig. 10 is a
sectional view of a modified form of valve;
and Fig. 11 is a front elevation of a double
boiler, illustrating my improvements applied
thereto.

In Tig. 1 are shown four vertical boxes or
water-legs « a ¢’ ¢, one at each corner of the
boiler, said boxes being preferably rectangu-
lar in cross-section and provided with holes
and openings for the connection thereto of
the other parts of the boiler, as hereinafter
described.

Horizontal headers 0 0 are arranged be-
tween and connected to the front vertical
boxes « «. Similarheadersd’ i’ are arranged
between and connected to the rear vertical
boxes a’ ', and side boxes or pipes ¢ ¢ are
horizontally arranged between and connected
to the vertical boxes ¢ ¢ and a’' a'. All of the
headers 0 b and boxes ¢ ¢ are preferably made
square or rectangular in cross-section, and
all the connections with the vertical Doxes
are made by means of nipples, expanded in
place in a well-known manner through open-
ings formed 1in the outer walls of the vertical
boxes, which openings are closed by caps or
plates, as shown at ¢ ¢'. The boxes ¢ ¢ are
located sothat their inner sides extend within
the plane of the inner walls of the boxes a «a,
the object of which is to redmce as much as
possible the space between the tubes d d and
the side walls. .

The headers O b are, as shown at IFig. 2, set
in angular positions, all of the front headers
and an equal number of the lower rear head-
ers being provided with holes, in which are
expanded the series of tubes d d, the outer
holes in the headers, throughwhich the tubes
are manipulated, being closed by means of
caps and plugs d' d' in the usual manner.
The angular arrangement of the headers b b’
is such that the inner face of each front header

18 opposite and parallelto the inner face of a
‘back header, whichislocated ina lower plane,

so that the tubesd d are inclined downwardly

FFig. 2 1s a vertical lon-

Figs. 3,4, and 5.)
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from the front to the rear, as shown. The
upper rear boxes 0° §* are plain. They con-
nect together the upper parts of the vertical
boxes o' a' and complete the rear wall of the
boiler.

Beneath the tubes d d is located the fur-
nace, consisting of grate-bars e, supports, and
rear wall, of the usual construction.

The feed-opening of the furnace is provided
with a water circulation and is constructed
as follows: T'wo horizontal rectangular boxes
f f are secured to the inner walls of the front

vertical boxes a a by means of nipples, as or-

dinarily, and the central parts of these boxes
f f constitute the upper and lower boundaries
of the feed-opening, the side boundaries of
said opening being formed by the triangular
boxes ' f, connectedin vertical positions be-
tween the boxes f 1, affording free conununi-
cation between them for the circulation of
water, said triangular boxes f' ' being so ar-
ranged that the feed-opening Inwardly in-
creases in width, as shown at Fig. 6, thus af-
fording better facilities for distributing the
coal over the fire than if the inner vertical
walls of said opening were parallel.

To eliminate strains on the various parts
of the Dboiler, due to expansion and contrac-
tion, it is thought advisable to leave the lower
supporting ends of the vertical hoxes a and
a' free on the base-supports ¢ ¢, and to 1n-
cline the bearing-surfaces, asat ¢’ ¢', said in-
clined bearings being, as shown at Iig. 2, re-
versely arranged, the effect of sald arrange-
ment being that as the boiler expands longi-
tudinally the lower part of it will descend
commensurate about with the increase of the
vertical expansion, so that upper braces or
fastenings used to hold the upper part of the
boiler in position will not be subjected to
strains due to the vertical expansion of the
boiler. Theinclined bearings ¢’ ¢ are shown
provided with antifriction devices., Thesc
are not essential, but may be advantageous
In some cases.

The angular space above the longitudinal
tubes  d 1s utilized for heating purposes by
locating therein tubes /v i, transversely ar-
ranged and secured at their ends to the upper
side boxes ¢ c. -

Above the vertical boxes « ¢’ are placed the
drums ¢ 2, horizontally and longitudinally ar-
anged with a connecting-opening between a
front and a rear vertical box and each of said
drums, said drums being connected together
by means of the pipes ¢ ¢/, located at the wa-
ter-level of said drums, and feed-water 1s sup-
plied to the boiler at the drums by means of
feed-pipe°. 1°¢* represent the manhole-cov-
erings.

To provide a strong and free passage con-
nection between the drums and the vertical
boxes, I have devised a saddle or support-
piecej. (Clearlyshown intheenlarged views,
This support-piece is pref-

erably aforging and is formed with a’flange to
conform to the contour of the drum, a tight
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joint being made between them by means of '

rivets and calking, and a socket 5/, shaped to
fit over the end of the vertical box, which in
the case shown is rectangular in form. 'This
socket and vertical box are rigidly secured

together by means of rivets, as shown, and

- calking in the usual manner. Another ad-

10

vantage of this construction, other than the
strength and rigidity afforded by it, is that
the upper ends of the vertical boxes may be
left open, thus providing a free unobstructed
passage for the steam and water, which is

~equal to the full area or cross-section of the

vertical box. DBesides being stronger than
the usual way of making such connections
by means of expanded nipples, it is much
cheaper, as the heading of the tube and the

use of the nipple are avoided.

20

1o the upper sides of the drums 7 7 are se-
cared the elbow-pipes & k&, they being secured
at the ends of their horizontal parts to the
central connection or T-piece &', and in the
horizontal parts of % & are located the dry
pipes £* k*, closed at one end, and provided at

‘the other end with a flange, which is clamped

- between the flanged connection % and %'.

!
-yl

T’hese pipes k* are perforated with a number
of holes, the aggregate area of which equal
the areas of the pipes % %.

The means devised for closing or cutting
out of the circulation any one of the sections
of tubes without requiring a complete empty-
ing of the boiler consist of permanently-at-
tached valve devices [ [, located in the verti-
cal boxes opposite the openings or nipple
connections of the headers b b, said valves

- being normally held away from said nipples,

40

50

55

60

but adapted, when occasion requires, to be
seated against the nipples and so close the
openings of the headers of the section need-
ing repairs, the lower header of each section
being provided with a peteock or plug b3 for
the discharge of the water from the sections.
1The preferred style of valve adapted for this
purpose 18 shown in detail at Figs. 7, 8, and
9, all the parts thereof being attached .to or
carried by the caps or covers m m, used to
close the opening in the boxes a ¢’ through
which the nipple connections are manipu-
lated, said caps or covers being shown se-
cured in place by means of screw-threads.
The cover m has a central bore provided with
a packing-box and gland m’, the inner end of
the bore being formed into a valve-seat. The
valve is double—that is, it has two active
parts n and ', the main part n being adapted
to fit into the seat o, formed in the end of the
nipple of the header 6, when the header is to
be closed, and the other part »' formed to fit
the seat formed in the cover m when the
valve is in normal position, as shown, thereby

insuring against leakage from these parts of

the boiler.

1The stemn* of the valve is bored and screw-
threaded from its outer end, and in this stem
fits the screw p, which is provided with the
collar p’ and a squared end for the applica-

tion thereto of an operating-wrench.

¢

This
screw p has a bearing in the end of the bridge-
piece q, attached to or forming part of the
cover m, the collar of the serew fitting into a
groove formed in the bearing in such manner

‘that the screw is free to rotate without hav-

ing any end play. ¢ is the cap of this bear-
ing, but is not shown in Fig. 7. Now it will
be readily seen that when the serew p is ro-

tated the valve n n’ will be moved toward or.

from the seat o, according to the direction of
rotation of the screw, and to prevent the
valve from turning with the screw, should the
friction of its stem in the packing-box not be

sufficient for this purpose, I provide a grooved

guide 7, extending from the gland m/, said
groove extending some distance into the bore
of the gland, and a pin 7/, projecting from the
stemn near i1ts end, arranged to fit into the
groove of the guide 7. |

Any suitable form of valve or closing de-
vice for the headers may be used, a modified
form beingshown at F'ig. 6, in which the valve-
stem 7¢ is plain and provided with a short
screw at its outer end, which is screwed into
the gland m?® of the packing-box when the
valve n 18 near its seat o by being brought
into this position by pressure applied to the
end of 1ts stem, the perfect seating of the

/5

8o

00

valve being then accomplished by rotating

the valve by its stem. In Iig. 10, which is
another modification, the bore of the cap or
cover m 18 screw-threaded, a corresponding
screw-thread being formed on the stem of the
valve n n', the packing-box m?® being at the
outer end of the bore of the cover, and the
outer part of the stem of the plain to fit in
and slide through the packing-box.

The casing and wall packings of the boiler
are omitted from the drawings. Any of the
common constructions of such parts as now
applied to this class of boilers may be used
in conjunction with my improvements.

While the various improvements in the
sectional tubular boilers here described and
hereinafter claimed, when combined, cooper-
ate to produce a boiler having sterling prac-
tical qualities, it will be nnderstood that one
or more of the improved parts may be readily
applied to boilers without the other improved
parts and the advantages of their structural
functions utilized in such other applications.

I claim as my invention—

1. In asectional tubular boiler, the combi-
nation of vertical boxes or chambers, horizon-
tal rectangular headers connected to and se-
curing together the front vertical boxes, hori-
zontal rectangular headers connected to and
securing together the rear vertical boxes, said

headers being angularly set so that the inner

I00

105

110

115

120

125

faces of the front headers are opposite and

parallel to the inner faces of the rear headers
1 lower planes, and a series of tubes longi-
tudinally and angularly arranged connected
at their ends to each opposite pair of headers,
each series of tubes and their connected head-
ers constituting a section of the boiler,
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2. In a sectional tubular boiler, the combi-

nation of vertical boxes or chambers, horizon-
tal rectangular headers connected to and se-

curing together the front vertical boxes, hori-
zontal rectangular headers connected to and
securing togethertherear vertical boxes, said
headers being angularly set so that the inner
faces of the front headers are opposite and

parallel to the inner faces of the rear headers:

in lower planes, a series of tubes longitudi-

nally and angularly arranged connected at

their ends to each opposife pair of headers,

each series of tubes and their connected head-

ers constituting a section of the boiler, and
horizontal rectangular boxes.or pipes secured
to and connecting together the front and rear

vertical boxes arranged to project within the

plane of the inner faces of the vertical boxes
and constituting the side walls of the boiler.

3. In a sectional tubular boiler, the combi-
nation of vertical boxes or chambers, horizon-
tal rectangular headers connected to and se-
curing together the front vertical boxes, hori-
zontal rectangular headers connected to and
securing together the rear vertical boxes, sald
Lieaders being angularly set so that the inner
faces of the front headers are opposite and
parallel to the inner faces of the rear headers
in lower planes, a series of tubes longitudi-
nally and angularly arranged connected at
their ends to cach opposite pair of headers,
cach series of tubes and their connected head-

ers constituting a section of the boiler, hori--

zontal rectangular boxes or pipes secured to
and connceting together the iront and rear

vertical boxes arranged to project within the

plane of the inner faces of the vertical boxes
and constituting the side walls of the boiler,
and transverse horizontal tubes located above
the longitudinal tubes and connected to and
forming communications between the upper
side boxes of the boiler.

4. In a sectional tubular boiler, the combi-
nation of vertical boxes or chambers, headers
connected thereto and tubes between the

headers, a furnace beneath the tubes, hori-

zontal boxes secured to and forming cominu-

nications between the front vertical boxes

and constituting the upperand lower bounda-

ries of the feed-opening of the furnace, and

vertical boxes triangular in eross-section se-
cured to and forming communications be-

tween the horizontal boxes, constituting the
side boundaries of the feed-opening, and ar-

ranged so that the width of said opening in-
wardly inereases.

5. In a sectional tubular boiler, the combi-
nation of vertical boxes or chambers located

al the corners thereof, headers connected to

the front vertical boxes, headers connected

to the rear vertical boxes, a series of tubes

Jongitudinally arranged and connected at

their ends to cach opposite pair of headers,
each series of tubes and their connected head-
ers constituting a section of the boiler, and
valve mechanisms arranged opposite the

main or end openings of the headers and |

| adapted to be seated therein, whereby any

section of the boiler may be closed and cut

out of the cireulating system of the boiler.

6. In asectional tubular boiler, the combi-
nation of vertical boxes or chambers, horizon-

tal headers located between them, nipples

connecting together the vertical boxes and
headers, the outer ends of said nipples being
formed into valve-seats, tubes connecting to-
cether the headers in pairs, and valves at-
tached to the vertical boxes at the sides of
the boiler and adapted to be pressed in and
seated on the ends of the said connecting-nip-

ples, whereby any pair of headers and their

connecting-tubes, constituting a section of
the boiler, may be cut out of the circulating
system of the boiler.

7. In a sectional tubular boiler, the combi-
nation of vertical boxes or chambers, horizon-
tal headers located between them, nipples
connecting together the vertical boxes and
headers, the outer ends of said nipples being
formed into valve-seats, tubes connecting to-
oether the headersin pairs, hand-holes formed
in the vertical boxes at the sides of the boiler
opposite the openings of the horizontal head-
ers, caps for closing said hand-holes and
valves carried Dby the caps with their stems
extending therethrough and adapted to be
pressed into seats on the ends of the nipples
connecting the vertical boxes and the head-
ers, whereby any pair of headers and their
connecting-tubes, constituting a section of
the Doiler, may be cut out of the circulating
system of the boiler.

8. In a sectional tubular boiler, the combi-
nation of vertical boxes or chambers, horizon-
tal headers located between them, nipples
connecting together the vertical boxes and
headers, the outer ends of said nipples being
formed into valve-seats, tubes connecting to-
ogetherthe headersin pairs, hand-holes formed
in the vertical boxes at the sides of the boiler
opposite the openings of the horizontal head-
ers, caps for closing said hand-holes having
a central opening with valve-scats formed
at the inner ends thereof, and double valves,
the stems of which fit in the central openings
of the caps, said valves being normally held
with one of their parts seated against the
caps and adapted to be pressed in to cause
their other parts to be seated against the ends
of the nipples connecting together the verti-
cal boxes and the headers, whereby any pair
of headers and their connecting-tubes, con-
stituting a section of the boiler, may be cut
out of the circulating system of the boiler.

9. In a valve for steam-boilers, the combi-
nation of the valve having a hollow stem in-
ternally screw-threaded, a cap with a pack-
ing-box through which the stem of the valve
extends, a bridge-piece extending from the

‘cap over the packing-box and a screw-spindle

fittingin the hollow stem of the valve and hav-
ing a bearing in the bridge-picce so as to ro-
tate therein without longitudinal movement.

10. In a valve for steam-boilers, the combi-
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nation of the valve having a hollow stem in-
ternally screw-threaded, a cap with a pack-

ing-box through which the stem of the valve

extends a br 1dﬂ'e -plece extending from the
cap over the packm o-DoX, & sereW-Spmdle fit-
ting in the hollow stem of the valve and hav-
ing a bearing in the bridge-piece, so as to ro-
ate therein Wlthout lonﬂltudmal movement,
a grooved guide on the ﬂ‘land of the packln':r-
bo&: and a pin progectmﬂ‘ from the stem of
the valve and working in the grooved guide.
11. In a sectional tubula,r bmlel comprising

vertical boxes or chambers, tr ansversely-ar-
ranged headers secured thereto, series of

tubes secured fto and connectmﬂ' together
the headers in pairs, the combmatlon thel e-
with of longitudinally -arranged horizontal
drums, each drum being COI]IlGCted at each
of its ends to and having free communication

with the upper end of avertmﬂl box only,

and connecting-tubes between the drums at
the w a,tel-level
12. In a sectionaltubular boiler comprising
vertical boxes or chambers, transv ersely-ar-
ranged headers secured thereto series of

_tubes secured to and connecting towethel the

headers in pairs, the eombmatlon thelemth
of longitudinally-arranged horizontal drums,

each drum being eonneeted at each of 1133

ends to and havmﬂ* free communication with

the upper end of a vertical box only, and

connecting-tubes between the drums at the

_Water—leve] and supports or saddles forming
the connections between the drums and the

vertical boxes said supports having sockets
to it the upper ends of the vertical boxes
and formed with flanges to fit the under sides
of the drums, the suppmts or saddles being
secured to the vertical boxesand tothe drums
by means of rivets.

13. In a steam-boiler, the combination of

vertical boxes or water-legs, a saddle or sup-

porting-piece for each vertical box formed

with a socket at its lower side to fit over the
upper end thereof, and having a curvilinear

flange at the upper Slde, and homzontal drums,

each supported by two of the vertical boxes
by resting at its ends on the curvilinear
flanges of the saddles, the said saddles or
supportm -pleces affmdmﬂ* free communica-

 tion between the vertical boxes and the drums

and beingrigidly connected to them by means

- of rivets.

55

.60

14. Inasectional tubular boiler co mpl 1sing
vertical boxes or chambers, headers seeured
thereto, series of tubes seeured to and con-
neetinfr together the headers in pairs, hori-
zontal drums supported by and eonnected to
the vertical boxes, flanged elbows extending
from the upper parts of the drums, a T-plece
connected between the horizontal parts of
the elbows, and perforated dry pipes extend-
ing in the horizontal parts of the elbows and
havmﬂ' flanges clamped between the flanges
of the elbows and the T connecting-piece.

15. Inasectional tubular boiler, the combi-

nation of vertical boxes or chmnbers, horizon-

tal rectangular headers connected to and se-

curing Lon‘ethel the front vertical boxes, hori-
zont&l Iee‘ra,nﬂulal headers connected to and
securing towether the rear vertfical boxes, said

‘headers bemﬂ' angularly set so that theinner

faces of the front headers are opposite and
parallel to the inner faces of the rear headers

1n lower planes, a series of tubes longitudi-
‘nally and angularly arranged connected at

their ends to each Opposwe pair of headers,

cach series of tubes and their eonneeted
‘headers constituting a section of the boiler,

horizontal r eetanﬂ*uldl boxes or pipes secur ed
to and connectmﬂ' together the front and rear

vertical boxes arranged to project within the
‘plane of the inner faces of the vertical boxes

and constituting the side walls of the boiler,
horizontal drums longitudinally arranged
supported by and connected to the upper
ends of the vertical boxes, and connecting-
tubes between the drums at the water-level.

- 16. In asectional tubular boiler, the combi-
nation of vertical boxes or chambers, horizon-

tal rectangular headers connected to and se-
curing together the front vertical boxes, hori-
zontal rectangular headers connected to and
securing together the rear vertical boxes, said
headers being angularly set so that the inner
faces of the front headers are opposite and
parallel to the inner faces of the rear headers
in lower planes, a series of tubes longitudi-
nally and angularly arranged connected at
their ends to each opposite pair of headers,
each series of tubes and their connected head-
ers constituting a section of the boiler, hori-
zontal rectangular boxes or pipes secured to
and connecting together the front and rear
vertical boxes arranged to project within the
plane of the inner faces of the vertical boxes
and constituting the side walls of the boiler,
horizontal drums longitudinally arranged
supported by and connected to the upperends
of the vertical boxes, and connecting-tubes
between the drums at the water-level andl.
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supports or saddles forming the connections -

between the drums and the vertical boxes,
having sockets to fit the upper ends of the
vertical boxes by which they are secured
thereto by rivets and formed with flanges tofit
the under sides of the drums.

17. In a sectional tubular boiler, the combi-
nation of vertical boxes or chambers, horizon-
tal rectangular headers connected to and se-
curing together the front vertical boxes, hori-
zontal rectangular headers connected to and
securing together the rear vertical boxes, said
headers being angularly set:so that the inner
faces of the Front headers are opposite and
parallel to the inner faces of the rear headers
in lower planes, a series of tubes longitudi-
nally and angularly arranged _eonneeted at
their ends to each opposite pair of headers,
each series of tubes and their connected head-
ers constituting a section of the boiler, hori-
zontal rectangular boxes or pipes secured to
and connectmﬂ* together the front and rear

vertical boxes ar mn“ed to project within the
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plane of the inner faces of the vertical boxes
and constituting the side walls of the boiler,
horizontal drums longitudinally arranged
supported by and connected tothe upper ends
of the vertical boxes, connecting-tubes be-
tween the drums at the water-level, flanged
elbows extending from the upper parts of the
drums, a T-piece connected between the hori-
zontal parts of the elbows, and perforated dry
pipes extending in the horizontal parts of the
elbows and having flanges clamped between
the flanges of the elbows and the T connect-
ing-piece.

18. In asectional tubular boiler, the combi-
nation of vertical boxes orchambers, horizon-
tal, rectangular headers connected to and se-
curing together the front vertical boxes, hori-
zontal rectangular headers connected to and
securing together the rear vertical boxes, said
headers being angularly set so that the inner
faces of the front headers are opposite and
parallel to the inner faces of the rear headers
in lower planes, a series of tubes longitudi-
nally and angularly arranged connected at
their ends to each opposite pair of headers,
each series of tubes and their connected head-
ers constituting a section of the boiler, a fur-
nace beneath the tubes, horizontal boxes se-
cured to and forming communications be-
tween the front vertical boxes and constitut-
ing the upper and lower boundaries of the
feed-opening of  the furnace, and vertical
boxes triangular i cross-section secured to
and forming communications between the
hhorizontal boxes, constituting the side boun-

daries of the feed-opening, and arranged so

that the width of said opening inwardly in-
creases. 1

19. In a sectional tubular boiler, the comDbi-
nation of vertical boxesor chambers, horizon-
tal, rectangular headers connected to and se-
curing together the front vertical boxes, hori-
zontal rectangular headers connected to and
securing together the redr vertical boxes, said
headers being angularly set so that the inner
faces of the front headers are opposite and
parallel to the inner faces of the rear headers
in lower planes, a series of tubes longitudi-
nally and angularly arranged connecting at
their ends to each opposite pair of headers,
each series of tubes and thelir connected

headers constituting a section of the boiler, a

furnace -beneath the tubes, horizontal boxes
secured to and forming communications be-
tween the front vertical boxes and constitut-
ing the upper and lower boundaries of the
feed-opening of the furnace, vertical boxes
triangular in cross-section secured to and
forming communications between the hori-
zontal boxes, constituting the side bounda-
ries of the feed-opening, and arranged so that
the width of said opening inwardly increases,

longitudinally - arranged horizontal drums,
each connected at each of its ends to the up-
per end of one of the vertical boxes, and con-
necting-tubes between the drums at the wa-
ter-level.

20. In asectional tubular boiler, the combi-
nation of vertical boxesor chambers, horizon-
tal headers conneccted to the vertical boxes,
tubes secured to and connecting together the
horizontal headers in pairs, valves attached
to the vertical boxes in positions opposite the
openings of the horizontal headers, longiti-
dinally-arranged horizontal drums each con-
nected at each of ifs ends to the upper end
of one of the vertical boxes, and connecting-
tubes between the drums at the water-level.

21. In a sectional tubular boiler, the combi-
nation of vertical boxes or chambers, horizon-
tal headers connected to the vertical boxes,
tubes secured to and connecting together the
horizontal headers in pairs, valves attached
to the vertical boxes in positions opposite the
openings of the horizontal headers, a furnace
beneath the tubes, horizontal boxes secured
to and forming communications between the
front vertical boxes and constituting the up-
per and lower boundaries of the feed-opening
of the furnace, vertical boxes triangular in
cross-section secured to and forming com-
munications between the horizontal boxes,
constituting the side boundaries of the feed-
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opening and arranged so that the width of

said opening inwardly increases, longitudi-
nally-arranged horizontal drums ecaclh con-
nected at each of its ends to the upper end
of one of the vertical boxes, and connecting-
tubes between the drums at the water-level.

292, In a steam-boiler, the combination of
front and rear vertical boxes or water-legs
with their bottom supporting-faces reversely
inclined, the water-tubes and main parts of
the boiler being carried by the said vertical
boxes, and base-pieces on which the vertical
boxes rest correspondingly inclined.

23. Inasecctional tubular boiler, the combi-
nation of vertical boxes or chambers, horizon-
tal headers connected to the vertical boxes,
tubes secured to and connecting together the
horizontal headers in pairs, valves attached
to the vertical boxes in positions opposite the

openings of the horizontal headers, and pet-
cocks or plugs fitted in the rear hecaders for

drawing off the water from the seetions of
which said headers form parts.

In testimony that I claim the foregoing as
myinvention I have signed myname, In pres-
ence of two witnesses, this 10th day of Decem-
ber, 1895. -

JOHN J. CAIN.

Witnesses:

ALFRED SHEDLOCK,
ARTHUR C. BLATZ,
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