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 tube boilers,

in a nest, p1efel ably of three to each box or.
‘header, a number of such boxes being inter-
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_To all whom it may concern:

Be it known that I, Joun A. OALDWELL, a
citizen of Great Butam ‘and a resident of Bay

Ridge, In the county of Kings and State of
New York, have invented new and useful Im-

pr ovements in Steam-Boilers, of whleh the fol-
lowing is a specification.

My invention relates {o sectional or water-
in which the tubes are arranged

connected to form the water-legs of the boiler.
My invention comprises an improved con-

struction and device for securingthe coversto
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the said boxes, so that a very high pressure
may be maintained in the boiler without risk
of leaking. No steam-joints will be required

‘around the fastening-bolts; no bridges or other

interior castings in the box will interfere with

the operation of expanding the tubes and at-

taching them to the box, or with a free circua-

lation of water in the boiler; clear space will

be left inside to give access to the interior
tubes when the covering - plate is off. The

cover and the fastening-bolts are all attached:

to the outside of the box, and the final adjust-
ment and replacing of the packing for the.

“cover is facilitated; also, the manner of sup-

porting the boiler toallow for expansion, and
the manner of applying a superheater, as will
be hereinafter fully described, and specifically
pointed out in the claims, reference being had
to the accompanying drawmﬂ‘s 1n Wthh—-—- |
Figure 1 represents a &1de elevation of a
water-tube boiler constructed according tomy
present invention, the steam and water drum
being shown only partly, and the frontsupport
bemﬂ' broken. out and the fire-place and brick-
worl left out. Iig. 2 is a front or end view
with the cover attached and partly broken out.
Fig. 3 is a vertical section of the same, taken
through the line z « of Fig. 21n the direction
of arrow1. Fig.41sanedge view of the cover

and outer part of the box, seenin direction of

arrow 4 in"Fig. 1. Fig. 5is a defail view seen
in direction of arrow 2 in Fig. 1. IKig. 61isa

-view similar to Fig. 1, showing two boxes

- in one casting. Fig. 71s a fmnt view of the
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boiler, or as seen 1n the direction of arrow 3
of Flg 1. Fig, 8 is a detail of the head of one

| 0f the mde bolts in cross- sectmn on line y y of

-d’y the bar B having downward -

| Fig. 5 in position, illustrating the manner of

inserting and securing-1t in its socket.

Like letters of reference indicate like parts
in the several figures.

- A isthe steam and water drum, w /indicat-
ing the water-line.

a & are the water-legs of the boiler, intercon-
nected by the tubes D, and secured by saddles
«* to the drum A. At the lower end of the
rear water-leg, «/, is the usual mud-drum, d,
resting on a brick or other foundation, d'.

In order to allow of free expansion, boilers
of this kind are generally suspended to cross-
beams above the drum A; but space and loca-
tion sometimes prevent or.make very - diffi-
cult the putting up of such boilers on account
of the necessity of providing for such beams.
To avoid this I provide for expansion by se-
curing underneath the front water-leg, «, a
hollow cross-bar,B,andsupporting it by means
of the said bar upon tubes or socketed posts
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C, resting with their lower endsin a socketed |

plate, ¢, upon the brick or other foundation,
plOJectlng
teats or nipples b- enteunw the upper end of
the tubes or posts C.

The hollow socket in the tube C is lmgel
than the diameter of the nipple b, and the
socket in the plate ¢ 1s larger than the outer

diameter of the tube C, so that these parts do

not fit tightly ton"ether but allow the post C
to deflect a little when the boiler expands by
the heat. The mud-drum d resting firmly on
its foundation d’, the whole movement due to

expansion 1s of course forwa ard, or toward the

water-leg a.
The action of the flexible support uuder the

water-leg « is easily understood with reference
| to the dofted lines toward the left, the linez 2

indicating the supposed position of the front
outline of the boiler after expansion, and the
line C' indicating the corresponding inclina-
tion of the supporting-posts C.

K is the superheater, being simply a eyhn
drical or otherwise shaped drum arranged
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above the water-tubes D and underncath the |

water and steam drum A, directlyin the path
of the heat and flame fwm the furnace. This

drum E is conneéted to the steam-space in the
drum A by means of pipes e ¢, at either end
| of the drum B, entering the drum A and pro-
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Jecting above the water-line. -

L llothmﬂ' but steam will enter the drum If, and,®
o Supelheated will pass from there, by means of

5

- ; prelei ably three tubes. arranged tri mwulm]v .

be uftilized.

These Lubes are {astened by e‘al}'llldll]“ them

Z : IO

1n holes through the baclk wall, 7, of the box
I, the front ‘r.ml] /', having one continuous
“opening, through: which free aceess can: be
‘gamed to the 111teuov of the boxand the three |
‘tnbes D. . The side walls, 7, of the box Fare'|
smooth, asin similar headushm ctofore made,
| ¢ upper and lower of them fuef
- made holes G, thlouﬁh which tubular nipples

g are expanded, as usua] to connect the box:

F and the two ‘ldJ’lC{Ellb bo*-;es-* or two ‘boxes |
- may be cast togetber in one piece, as shown |
in Fig. 6, and plOX’lde with the nipples g, to:
. connect the same to another similar easting. .
.. The box I has no bridges inside for the at |
5;t‘1'81‘llllult of Dbolt-heads '1nd the consequent: |
‘obstruction to circulation of water and pre-:

s

and thr oun*h the

. inside 1s perfectly clear, as Shown in Iig. 3.
At three points in the sides f?

of the castl ng.

. near the front edge thereof, and intermediate

- | ;thesule“ all,

s
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This slot is of proper width to Just receive the
shank of the bolt. Themode of inserting the
bolt will be Ieadlh understood by leference to
Fig. 8, which 18 drawn opposite to the slot
and socket which receive the bolt.

The bolt, with its head held in the dotted
position, 1s inserted from the front of the cast-
ing through the slot ¢+ until the head j enters
the sockets I. T'he bolt is then turned a quar-
ter of a turn 1 direction of arrow 5, with the
head 1n the positionshown in full lines in Tig.
8, in which position it cannot of counrse be
drawn out through theslot. To facilitate the
turning,two of the diagonally-opposite corners
of the bolt-head are munded off, as shown in
I'ig. 8. In orderto giveroom f01 the pockets
H, “thus aceessible from the exterior, the side
walls of the box are rounded off at ?z s0 as to
present a convexsurface toward the 11151de as
shown in Kigs. 2 and 3, thereby consmembly
St1engthemnfr the C’lStlD”" against the expan-
sion due to the pressure of steftm

M 1s the cover common to the three tubes
D and 1ntervening space, and » is the seat or
edge on the casting against which the said

cover 18 tightened, pachmg being interposed,
as usual, bhe contour or outline of the cover
and the seab 7 being made to conform to the
aforesald inward 1*01111dinn' oif /.

The cover is tightened in the following man-
ner: A hexagon plate, K,with per forated hubs

 unscrewed or laosened
centers of the tubgs D, are formed poclkets I, -

- with sockets I opening outward, or throunhi!
| These boeLeLqueWldeenouwh?;
. to receive the heads j of the bolts J, two 0pp0--: 1

- site sides of the bolt-head being:
with the surface of the bolt-shank, and a slot,
1, being made from the front to the: said socket. |

ﬁled off even |

- 359,558

to male the plate I stand out a little distance '

By this means | or bosses & to {it on the aforesaid three bolts, -
J, 18 secured to the box It by the said bolts
“and their nuts, the hubs & being long elwngh
the steam-pipe ¢, to the engine, whele 1t is'to |

| | ~beyond the cover M, which latter 1s of course
K is oneof the: headus Or boxes contmmnn' 2

placed: between the plate I and the front .of o

the box I,

- The p’htc IK 18 strengthened by a

triangular web, A, formed in the casting and 73

connecting the: Lluee bosses k.  Fhe otherthree

COTNers ot the hexagon plate K are also pro-
vided with bosses L,- the centers of which lie

1n the center of the axial line of the tubes D,

and a spider-web, {, cast in one picce with the 3@

- plate K, unites. th( sald three hubs L with a
“a central hub or ‘boss, L/.

fI'huy the plate I

18 firmly secured to the box If by the three

~bolts J: through the hubs £, and when so at-
tached serve as a 5111)1)0113 for: bolts m, which: 35e EERR

pass through holes In the aforesaid: hub:s L

~and press with their ends directly upon the
~outer surface of the cover DM,

to tighten the
sameto 1ts seat.

A Dolt, m",pa;sscs also throungh -+
the central hub, 1/, ﬂ,lld the end  of the bDlt 90; .

centers a socket 1n the surface of the eover M
vention of access to the tubes D; but the space |

deep enough to support the cwu temporarily

- Of course lW tighten-

doml the cover to its seat.

.| pivoted upon the said bolt m’ while applying =

| or. replacing: the packing between the cover ..

L | anditsseat, while the other bolts, m, are partly 9?.); DR
- to and alter natuw with the Jocation of the:

30 ing the bolt m' 1t will assist: aﬁm i kf,epnw RN

In headers as heretofore made the cover M

for three tubes, 1), was held by a central bolt

the interior..
packiung and steam joint around the said bolt.

Experience has proved that a single bolt in
the center 1s not sufficient to insure a tight
joint, except when steam of low pressure is
used, the leverage of the effective pressure be-
ing enormously lnrge to the leverage of re-
sistance.

By my present construction it will be seen
that there are no steam-joints whatever, ex-
cept that between the cover itself and its sedt
and the pressure 1s divided upon three bo]ts,
L, each acting in the center line of one of the
tubes, and in addition to this the central bolt,
L, may also be utilized, as before stated, to
b1 n*hten the cover.

Hawng thus deseribed my invention, what
Iclaim as new, and desire to secure by LetLers
Patent, 15—

1. In a sectional steam-boiler, the combina-
tion, with a box or header having tubes com-
municating with the same and an opening giv-
Ing access “to the said tubes, of a cover, M,
'L(]{Lpted to close the said opening, and a plate
or bracket, K, bridging the said cover and se-
cured to the outside of the said box, the said
bridge-plate K being provided with set-screws
or bolts m, engaging the outside of the said
cover to ti ghten the latter against its seat, sub-
stantially as and for the purpose set forth

2. In a sectional steam-boiler, the combina-

| tion, with a box or header havmg tubes com-

| only, which. then however, passed entirely
| through the: cover intothe bridge orsocketin .~

‘This of course necessitated &
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mumeatmg with the same aud an opening giv-

ing access to the said tubes and having exte-

riorly pockets H, adapted to receive and retain
bolts inserted from the front of the said box, of
a cover adapted to close the said opening, and a
plate or bracket,K,bridging the said cover and
secured to the outmde of the said box by bolts
J, held by their heads in’ the said pockets,

the said bridge-plate K being provided with
set-screws or bolts m, engaging the outside of
the said cover to tlghten the latter against its

- Seat, substantially as and for the purpose set
forth. |

L5
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3. In a seebwlnl stea,m bmler the combina-

tion, with a box or header hzwmg tubes com-
mumcatmn* with the same and an opening giv-

1ng aceess “to the said tubes, of a cover, M,

adapted to close the said openmﬂ* and a, pl&te
or bracket, K, bridging the said cover and se-

cured to the outsule of. the said box, the said
bridge-plate K being provided with Set-serews

or bolts m, engaging the outside of the said

- cover opposite the end openings of the sald

25

tubes and with a central set-screw, m/, enter-

ing a ‘socket in the sald cover M, substanmally
as set forth.

- 4. In a sectional steam- b01lel the combina-

~ tion, with a box or header hwmn* tubes com-
.. mumcatmg with the same, an opening giving
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access to the said tubes, and an inward curve
in the side wall between each two adjacent
tubes to afford room for fastening bolts within
the outline of the box, of a cover adapted to
close the said opening, and a plate or bracket,
K, bridging the said cover and secured to the

outside of the said box at the places provided

by the said inward curving of the side walls,
the said bridge-plate belng provided with Set
screws or bolts m, arranged alternately with the
sald fastening-’bolts, the said bolts m engaging
the outside of the said cover to tighten it
against its seat, substantially as set forth.

5. In a sectional steam-boiler, the combina-

tion, with a box or header havmg three tubes |

arranged in the points of a triangle and com-
municating mth the box, an opening giving

access to the said tubes, and an inward curve
1n the side wall between each two adjacent
tubes to afford room for fastening bolts within
the outline of the box, of a cover, M, adapted 50
to close the said 0pemng, and ahexaﬂ'on plate
or bracket, K, bridging the said cover and se-
cured to the outside of the said box at the
places provided by the said inward curving of
the side walls, the said bridge-plate being pro- 55
vided with set- -serews or bolts m, arranged in
the three corners of the hexagon altemate]y
with the said three corners for fastening the .
bridge-plate, the said bolts m engaging the out-
side of the said cover to tighten it agamst 1ts 60
seat, substantially as set forth.,

6. In combination with a steam-boiler, a
support, C, at one end thereof, said snppmb
being flexibl y connected at-itsupperand lower
ends to the boiler and the foundation, re- 65

Specbwely, for the purpose of allowing free
expansion.

7. The combination, with a steam-boiler, of
a cross-bar, B, ar mnﬂ*ed underneath one end |
thereof and promded with nipples or projec- 7o
tions b, posts C, and socketed plates ¢, the said
mpples entermw the upper end of the said

- posts, and the lowel end of the said posts

entering the sockets in the said plates ¢, sub-
stantially as specified.

8. In a sectional steam- b(}hel the combina-
tion, with the water-tubes D and water and
steam dlumA of asuperheater, E, having end
pipes, ¢ €, connectmg 16 with the steam -Space
of the said drum A, and steam-supply pipe ¢,
the said heater E being arranged above the |
water-tubes D, between the same and the said
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‘drum A, in range of the direct heat from the

furnace 1 in the smd boiler.

In testimony that I claim the for egomﬂ* as
my invention I have signed my name, in pres-
enceof two Witnesses thls 29th day of October

- 1886.

JOHN A. CALDWELL.

Witnesses:
A. W. ALMQVIST
A. WA IL.BERG.
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