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UNITED STATES

PaTENT OFFICE.

WILLIAM E. KELLY, OF NEW BRUNSWICK, NEW JERSEY.

STEAM-BOILER.

SPECIFICATION forming part of Letters Patent No. 397,130, dated February 5, 1889,

Application filed September 22, 1888, Serial No. 286,101,

(No model.)

To all whom it may conceri:

Be it known that I, Wirnniam E. KELLY, of
New Brunswick, in the county of Middlesex,
In the State of New Jersey, have invented a
certain new and useful Improvementin Steam

Boilers or Generators, of whieh the f()llm\ ing

1S a specification.

I will describe a boiler embodying my 1m-
provement in detall, and then pomt out the
various novel features in the claims.

In the accompanying drawings, Figure 1 is
a sectional elevation of a steamn boiler or gen-
erator embodying my improvement. Fig.2isa
partiy-sectional front elevation of the same.
Fig. 3 1s a vertical section taken at the plane
of the dotted line « «, Fig. 2. Iig. 4 is a

horizontal section of certain parts, taken at

the plane of the dotted line 7 v, Fig. 3. Tig.
5 is a front view of two headers of the steam
bollerorgencrator. Theupperof these head-
ers has ‘rhe front covers removed. The lower
has but one of its covers removed. FIig. 6 1s
a vertical section of this header, taken at the
plane of the dotted line z z, I‘ln 5. Kig. 7 1s
a vertical section of this headel‘ taken at the
dotted line @ w, IF1g. 5. Flig.S 18 a horizontal
section of eertain parts of this header. Fig.
18 a vertical section of a similar header, 1ilus-
trating a modification. Fig. 101s a front ele-
vation of two simillar headers. The upper
one has one of its covers removed. Thelower
one has the entire front removed, and is
therefore shown 1n section. Iig. 11 is a ver-
tical section taken at the plane of the dotted
linevv, Kig.10. Fig.121s a vertical section of
a similar Theader, taken as indicated by the
dotted line w0 1, I‘w‘. 10, 1llustrating
cation, Ilg. 13 is a vertical Seetion of
header of another form embodying the im-
provement. I'ig. 14 18 a sectional front view
of this header. FKig. 15 is a frontview of two
headers, each of which is of substantially-tri-
angular shape, an intermediate header being
illustrated in dotted outline and an interme-
diate tube or nipple being iliustrated in full
outline.

Similar letters of reference designate corre-

sponding parts in all the figures.

50

It will be seen that 1 hm*t, illustrated my

improvement in a type ol boiler consisting,

essentially, of inclined water-tubes B, head- |

clined

a modifi- |

ers A, connected to the ends of these tubes
and conueoted together up and down in series

by means of mpp_I.GS, and a drum, C, arranged

above the inclined tubes and he.:lders mld
connected near the ends to the headers.

The headers A in all the figures, excepting
only Tigs. 13, 14, and 15, are severally of an

ﬂ::'Lpproumately—-rhombmdal slmpe, having a
parallel top and bottom, o'« pm*allel 111-

clined side portions, a* a’, veltmal side por-
tions, «’ a’, above the inclined side portions,
and vertical side portions, ¢’ «® below the 1n-
side poitions. EKach rhomboidal
header has a transverse brace consisting of
an inelined_portion, ¢, a vertical portion, o',
above the inclined portion, and a vertical por-
tion, a'l, below the inclined portion. Hach
rhomboidal header is divided by said trans-
verse hrace into two substantially-triangular
portions. The form of header shown in Kig.
15 corresponds with oneof the two triang ular
portions of the rhomboidal header, being su_b—
stantially of triangular shape.

Each of the rhomboidal headers has two
triangular openings, «'* «'®. The fronts of
the headers adjacent to these openings are
faced suitably to receive covers A’ of trian-
gular shape. 1t will be seen that the trian-
ﬂular openings of each of these headers are
1*eversed, so that the apex of one will extend
upwardly and a corresponding angle or cor-

' ner of the other will extend downwardly.

the backs of the
preferably be se-

Tubes B are secured to
headers. These tubes will

cured to the headers by being expanded into

the same. It will be seen that there are six
of these tubes secured to each of the rhom-
boidal heacers, and that they are so disposed
as to be stag geled It will be observed that
three of the six are opposite each of the fri-
angular openings of the header. -

Not only is there a circulation between the
tubes connected to different headers through
the nipples, but also between the six tubes Of
each header. The latter feature is advan-
tageous, because the cirvculation 18 thereby
more nearly equalized. |

The header itlustrated in IFfig. 15 is sub-
stantiall} tr'ano ular in form, it having a top,

/', & bottom, a2, two converging 111(311116(1 side
])01“1101]‘4 5 rx’f 1w0 vel*tleﬂl %de portions,
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', above the inclined side portions, ¢® ¢!, and
two vertical side portions, «* 8 below the in-
clined side portions, «¢® ¢*. This triangular
header has onesubstantially-triangular open-
ing, «'*, in the front. Fitted to this is a
single triangular cover, A’.

Three tubes, I3, are sccured to the back of

this triangular header: They are disposed in

the postition of the apices of a triangle, and

arc opposite the triangular opening in the
front of the header.

I have 1n Fig. 15 illustrated two headers
arranged one above another at such a dis-
tance *‘tpau that another header can be placed
Iintermediate of them, as indicated in dotied
lines. Ihaveshowninthis view thata head{'w
can be entirely removed and 1*(}1}1 weed -by
tube, D, inserted and expanded in the llleU‘h

“with ulm h the tubes and drums of the head-

ers are provided for the nipples, which are
employed to secure adjacent headers together

when they are arranged in continuous series
ONe 1mnie dmiel} above another. This tube
D will not be used as a permanent part of
the structure, but merely as a connection be-
tween two h eaders when an intermediate
header is removed bhecause of some defect in
1t or in the tubes B secured thereto. Tt is a
connection which enables the owner of a
boiler to use it even after an accident to one
of the headers or one or more of the tubes
connected to it.

In Ifigs. 13 and 14 I have illustrated
header, which may be of rectangular shape,
made substantially in the form of a longe hori-
zontally-extending box. It is shown as hav-
ing tubes I connected to the hack in ONE row,
Opposite each tube B a hand-hole, ¢'*, is shown
as arranged. A cover, A/, is applied to this
opening. The cover A’ in this instance I8
shown as of an ellipsoidal form.

Having now. given a general idea of the
style of b()ller which T have selected to illus-
trate my improvement and explained some of
the many forms of headers in which certain
featuresof my improvementmay be embodied,
I will now tale up those features of the im-
provement which relate to the manner of se-
curing the covers of the headers in place.

The left-hand (Ompmfmont of the upper

header (shown in Fig. 5, and also appearing
in Kig. 6) is repr esented as having a blllt.-.lhh -
Hh.:i])(*(l eve, I, secured to the back. Theends
of this eye are shown as enlarged, and are se-
cured to the metal forming the back of the
header by casting such 111@1..11 around them.
T’he rounded port-'ion of the eye extends into
the interior of ‘the header.

I* is a bolt provided at the rear end with a

hook engaging with the eye E. The forward
end ol this bolt is exter uﬂllv screw-threaded,
extends through the cover A’, and is fitted
outside the cover with a nut, G, 31*]101'61)3‘“ it
may be made to secure the cover in place.
The hook is an open hook, and hence the bolt
may be disengaged from the eye whenever
desirable.

a nut, G, applied to it.

397,130

The left-hand compartment of the lower

header (represented in I'ig. 5,and also appear-
ing in Ifig. 6) has a Ifuuo eye, K, secured to
th(, 1_).:1(..1\. This eye 1s made in the form of a
ring-with a shank. The shank has an en-
larged end. The metal forming the bacle of
the header is cast around the enlar ocd end of
the shank to secure the eye in [)LI{"{‘ The
bolt 17
short and has at the inner end a hook capa-
ble of engaging with the eve K. T'he outer
end of this bolt is serewed-threaded and has
The aye 15 concentrice
with- Hm nipple-holes and so larege as not to
interfere with the e\p.:lmlnw-tunl {11111}]0\*011
to seenre the nipples.

The right-hand compartment of the upper
header (almwn in Fig. 5) has {two cheek-pieces
or lugs, E* secured to it. T hese two lugs
are formed together, with a space between
them. The st ucture of which they form part
Is provided with a flanged or ﬁh..l.:l]fge{,l end,
and i1s secured to the back of the header by

asting 1]10 metal of the header around it.
The bolt F2 of thi s compartment is provided
with an eye.
lugs K2 and through the eye of the bolt I=, so
as to secure the bolt detac hably to the back
of the header. The front end of the bolt is
externally serew-threaded and has a nut, G,
applied to it outside the cover. The combina-
tion of parts last deseribed is also illustrated
in I'ig, 7

The rwhh]mnd compar hnent of the lower
header (shown in Ifig. 3) has a cover secured
to 1t by means illustr 11ul best 1n Figs, 7 and 8.

13 Kt designate
ends. Thov are secured fo the headerbv (*&31 -
ing the metal forming the back of the header
around their enlar ged ends. The hooks are
so arranged as to eross each other—in other
words so that the hooked extremity of one
hook will extend downwardly and the hooked
extremity of the other hook will extend up-
wardly. ‘T'hese two hooks are arranged some
little distance apart, as may be best under-
stood by reference to Kig. 8.

I dezignates a bolt provided at one end
with an eye and at the other end with an ex-
ternal screw-thread. This eye may be in-

serted bhetween the two hooks E? Ef and then
The

twisted so astoengage with both hoolks.
screw - threaded end of this bolt extends
through the cover and hasapplied to its outer
end a nut, G.

In the apper par t of Ifig. 9 I have shown
an eye, £, secured to the back of the header.
This eye is quite a small one. Tis shank has
an enlarged rear end. The metal forming
the 1):51(°L of the header is cast around 1.}1(3&
shank to secure it in place. A bolt, I, i
provided at the rear end with a hook adapiml
to engage with the eye E°. The outer end of
the bolt I i screw-threaded and extends

through the cover of the header. Outside

the cover it has combined with it a nut,
The eye, being small and arranged out of

(.

of this compartment of the header is

two hooks having enlarged .

70

75

OO

A pin, H, passes through the

95

100

oS

110

115




10

30

40

55

Go

397,130

the line of the nipple-holes, is not in the way
of the expander -tool employed to secure the
nipples.

The lower header (shown in Fig. 9) has a
single hook, K' secured to its back. This
hook 18 1e‘)1'eb¢111ed as secured in place by
casting around its shank the metal forming
the back of tho header. A Dolt, %, is pro-
vided at one end with an eye ﬂdapted to en-
gage with the hook Ef The outer end of the
bolt E* is extenmlly screw-threaded, and has
combined with it outside the cover a nut, G.

T'he upper header (illustrated in Figs. 10
and 11)is provided with three hooks, E’ 15 S,
These are shown as made 120061'116‘1 Or as a
triple hook. Theshank hasan enlarged end,
and is represented as secured to the back
of the header by casting around it the

metal forming the back of the header. Trom
these hooks KE' ES EY bolts I'® I’ 1% extend.

These bolts arve provided at the rear ends
with eyes engaging with the hooks E7 E® E*,
The bolts éﬂl dwerf}e outwardly and extend
through the cover. Their outer ends are
screw -threaded externally, and have com-
bined with them nuts G.

The left-hand compartment of the lower
header (shown in Fig. 10, and appearing also
in Fig.11) has threehoolﬁ EVIEUER These
hooks ave secuved to the back of the head-
er. They are shown as secured by having
the metal cast around their shanks. They
are arranged to converge toward the front of
the header. A Dbolt, I, is provided at the
rear end with a triple hook. Links I en-
gage with the triple hook of this bolt and with
the hooks E' E" Ii™*.  The outer end of the

bolt I is externally serew-threaded, and has

combined with it a nut, G.

The right-hand compartment of the lower
header (‘5110“11 in Fig. 10, and also appearing
in Fig.12) has three hookb E" E¥ EP secured

toits bﬂel«,.—%m the present 111%&11109 bV casting

the metal in the hack of the shanks around
the hooks. The shanks of these iooks extend
dirvectly forward, as these hooks do not con-
verge. DBolts I’ provided at the rear end
with eyes, enmwe with these hoolks, extend
cir e(?tly* forward thy ough the cover, and ont-

side the cover have nuif% (x combined with

them. "T'hese bolts, with theirappurtenances,
serve to secure the cover at three points.

In Fig. 14 T have shown, as before stated, a
header consisting, essentially, of a long rect-
angular box combined with a tmmbel of

tuhea, B, disposed In a single row and pro-

vided w ith & hand- hole opening and cover at

the front opposite each tube. T have shown
two hooks, E' El secured to the hack of this
header—one above and one below the end of
a tube, B. Links I engage with these hooks.
It will be seen from Fig. 13 that the hooks E
E" econverge forwardly. Thelinks I also con-
verge forwardly. A bolt, F1, is provided at
the rear end with an eye, to which the links
I are secured. The forward end of this holt
18 screw-threaded and extends through the

£

cover. Anut, G, combmed mth 1ts outer end,

secures the cover in place.

The covers of the headers shown in Fig. 10
may be secured in place by any of the (3011'1131—

o

nations of parts shown for that purposein the .

other figures.

1t will be seen that in all the examples of
the improvement for securing the covers of
headers in place I provide a detachable con-
nection between the bolts and the rear of the
header or an appurtenance of the latter.

Although I have shown but one way of se-
curing to the back of the header those devices
with which the bolts are to engage—namely,
the method of securing the same by ecasting
the metal of the header around them—I do

not wish to be restricted to this method of se-

curing such devices, for obviously there are
other appropriate ways., For instance, the
device might have serew-threaded shanks and

engage with tapped holes'in the backs of the

headers.

I will now turn o features of my improve-
ment embodied 1n other parts of the boiler.

It will be observed that at the upper end of
the front series of headers, A, a saddle or long
header, It isarranged. Thisis provided with
openings opposite the compartments of the
several headers A immediately below it. Nip-
ples /& are secured in these openings and in
corresponding openings with which the adja-
cent headers A arve provided. Preferably
these nipples are secured by expanding their
end portions. Opposite the openings in
the header or saddle I8, which are over
the openings of the outermost compartments

of the adjacent headers A, I have provided

turrets A’. These turrets are to accommo-
date the mandrel of the expander when
the mandrel 1s ingerted from the adjacent
compartment of the contignous header A.
The expander may be seen 1n position at the
right-hand end of the saddle K in Fig. 2. A
loose sleeve, A® is shown as inserted in the
saddle to afford a bearing for the expander
during the expanding operation. The front
of the

having covers removably secured in place.

-There i8S a ]mnd hole Ellld cover 1in the front

of the saddle in the same vertical plane with
the turret £/. Such hand-hole is covered by
a cover, A This cover may be secured in
place by means of a bolt and a crow-bar ex-
tending across the hand-hole within the sad-
dle. Each end of the saddle is also provided
with a hand-hole fitted.witha cover, &%, which
may be secured as just deseribed. The sad-
dle 1s also provided in the front with other
hand-holes fitted with covers A%

The turrets are advantageous because ‘[119\,
afford provision for using an expander in-
serted from below and accessible through the
large hand-hole of the adjacent header A.
The loose sleeves k* afford suitable bearings
for the expander. The hand-holes at the
front in line with the tarrets and those at the
ends of the saddle afford opportunity for wit-

saddle is provided with hand-holes
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nessing the operation perform (ld with the ex-
]‘meder

J (see particularly Figs. 1, 2, 3, and 4)
{hwnlm{(m standards op (,..nl.umns, extending
vertically upward at. opposite points.  1Two
are represented as arranged on cach side of
the boiler.  Between each two which are on
the same side of the hoiler a brace, J7, is

shown as extended. Tt eonsists of it- fiihe

bearing against the opposite faces of the !

standards o1 columns and a bolt extending
through the ¢olumns and throueh this tube.
The columns which are opposite each other
on ditferent sides of the boiler are similarly
connected by braces J%  The columns JJ have

secured to them near their upperends brack-

ats J° These brackets are secured to the
nner surlfaces of the standards or eolumns.
They are provided with inwardly-extending
portions . These. mmu{llv—(*xiﬁmhnn PorL-
tions are provided u] th cavities j/, in which
are fitted mllvu 75 Above the rollers are
loose plates . DBrackets or arms (7 are se-
cured to the %1{1{5}% of the shell ¢, and extend
outwardly over the inwardly-extending por-
tions j of the hrackets J5
cavities in their under Hl(](“’w These cavities
arce opposite the cavitiesy” of the brackets J&
LT'he loose plates/ are located within the cavi-
ties of the brackets or arms (. The brack-
ets or arms 7 are provided wilth sef-serews
(% extending ﬂnmwh them and hearing upon
tlm 100%9]}1:110% 7. This combination of parts
affords a convenient means forsupporting the
shell C)while adapting the different parts of
the bmh}.. o *apﬂml and contract freely.
The set-screws CPafford provision for adjust-
ing the parts into desired relations. '

While it is not necessary to provide the set-
serews and the parts ceoaecling with them at
sch end of the boiler, they may advanta-
geously be provided at hoth ends.

What I elaim asmy inve ntion, and desire to
secure by Letters Patent, is—

1. In a header, the emnhtnmmn
bacl of the header, of a conmection for a re-
mov: lh]b }:u:}]t mul ummwfum bmnﬁ Of

The arms C2 have |

with the .:

397,130

the hack of the header by having the metal of

stantially as specified.
2. In a boiler, the combination, with 1;11{;
back of a hes 1(1(11* ol an eye- cmuwetlon for
bolt provided w ith a shank havin oanenlarg od
end, said eve being secured to the back of Lhe
header by having the metal of the back of the
header cast around the shank, substantially
as Spe cified. |
). Inaboiler, the combination, with a header
hﬂ.x- ing a det achable cover, of a bolt for se-
curing the cover, an eye at the rear end of the
bolt, and crossed hooks secured to the back
of the header, substantially as specilied.
L. I a boiler, the combination of a longi-

tudinally - extending drum or shell, water-

fubes, series of headers at the ends of the

- tubes, and a transverse saddle arranged be-
- tween a series of headers and the drum or

shell, and provided with openings opposite
the headers immediately below and turrets
above such openings, substantially as speci-
fied. |

5. In a Dboiler, the combination of a longi-
tudinally - extending drum or shell, water-
tubes, series of headers at the ends of the
t-r.bes and a transverse saddle arranged be-
tween a series of headers and the drum or
shell, and provided with openings opposite

- the headers immediately below, turrets above

such openings, hand-holes in the front inline
with the turrets, and hand-holes at the ends,
substantially as specified.

6. In a boiler, the combination, with a drum
or shell provided with laterally -extending
brackets or arms, of standards or columns
provided with 111%?&1‘(113?-@}5&11(1111ﬂ brackets,
rollers between the brackets of the columns
and the brackets or armsof the drum or shell,
loose plates bearing upon these rollers, and
adjusting-screws extending through one pair
of brackets or arms and impinging - upon the
' loose plates, substantially as specified.

WILLIAM E. KELLY.

Witnesses:

LN, ATKINSON,
(GEORGE VENABLE.

- the back of the header cast around it, sub- 50
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