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To all whom it ma Yy CONCEFTL: -

Be it known that I, AMASA WORTHINGTON,
of Chicago, in the (,ounty of Cook and Sbate
of Illmms hwe invented certain new and use-
ful Improvements in Sectional Steam-Boilers,
of which the following is a description, refer-
ence being had to the ﬂcwmpanymﬂ drawmgq -
inw hwh-—-—-

Figure 1 1is a side elevation of sald bmler |

Flg 2 is a rear elevation of the same. Fig. 3

is a perspective view of my improved re- en-;
forcing jacket with a tube formed therein,

Fig. 4 1s a plan view of thesame, .showmg said
pipe or tube partially formed therem

the same. Fig. 618 a central fransverse ver-
tical sectwnal view thereof. Fig 718 a cen-

tral horizontal sectional view 1n plan of said
jacket with said tube formed therein.
is a vertical longitudinal sectional view of the
same, with portlons of the connecting-pipes.
Fig. 9 illustrates a modification ther eof being.
one of the main pipes or tubes formed in llke'
manner, with re-enforcing rings in lieu of Saﬂd,-

complete jacket. Tig. 10 is a detail V]BW,_
showing a portion of “said ring and tube In
section. Fig.

of the same In phn

Like letters of reference 111(11{33;136 hke pmta’

in the different figures.
The object of my invention is p1 1mar11y to

o provide a sectional boiler in which shall be

combined lightness, Slmphclty, strength, and
elasticity, whereby the: respective parts may
accommodate themselves to the varying ex-
pansion and contraction of the tubes and con-
necting parts peculiar to that class of boilers
without injury to the joints and the produc-
tion of leakage thereat. A. further object is
to so construct said boiller that the greatest

freedom of circulation may be maintained

 direetly with those tubes in which the largest

43

amount of evaporation is produced, thus obvi-
ating the danger of overheating said pipes,

while ‘.‘pl_lmmﬂ 7 is prevented by reason of

" the more steady and even circulation, which

50

is thereby maintained.
Heretofore in boilers of this class castings of
various forms termed ¢ headers’’ have been

| | .used to foun the connectmns of the main tubes

Tig.
5 is an end view showing a cap for inclosing |

Flg 8

11 is a sectional view in detaal‘,
showing a modification of the construction in-
| dlcated in Fig. 8, and Kig. 12 is a detail view

with each {)ther These headers, owing to the

unequal and varying expansion ¢ and contrac-

tion of the main tubes, caused by the uneven
distribution of heat, are necessarily made of
oreat weight in 01{161 to obtain the requisite
strength; but in addition to the extra cost and

extreme weight thus added to the boiler the
| very rieidity thus produced is an objection,

in that while the header itself may not break
the connection therewith soon becomes $0 im-
pared as to cause leakage.
‘headers themselves cannot be relied upon in

Moreover, the

point of strength, but are often broken. A

further objection 1s that several, if not all, the
tubes are coninected to one hea,del thusr ender -

ing it impossible to transport the parts sepa-

rately. ‘L'hese objections and that of imper-

fect eireulation above referred to I over come

‘in the following manner:

First. I pleferably surronnd the main tubes
at the ends with strengthening - jackets, and

“cause perforations to be made in the bottom
and top of said tubes, respectively, :
“end, said perforations being so formed as to
enable said tubes to be for ‘med or drawn to
conform to the interior of said jacket, and at
the same time to receive the ends of the con-
‘necting-pipes, which may beexpanded therein,
the ends of said main tubes being closed by
| means. of detachable plates or caps, as herein-
“after described.
‘me to dispense with the usual headels and to
form a complete series of pipe: conuectlons, or

ab elther

This arrangement enables

what might be regarded as one continuous

‘pipe, by inserting the connecting-pipes within
the main tubes afbel forming the latter as
above mentioned for such eouneﬁuon and,

moreover, the connections with each tube be
ing separate, the tubes may be transported
separa,tely, which is often a great advantage.

Second. Instead of connecting the main

steam and water drum with the top of the rear

33

7C

79
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goO

end of the main tubes by means of a series of g3

small pipes, I connect said steam and water

drom d]rectly with the mud-drum by means

of two large pipes extending down upon either
side of S&ld boiler, and connectlnu with the
respective ends of the mud-dr um, bhrus servi ng
as columns or supports for the stemn and Water
drum, while at the same time they permit an

| unrestricted flow of water directly from the
| source of supply to the hottest tubes, where it

100
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- ismost needed, all of which will be hereinafter| 8, when theymay»be.ﬂpanded- in position by

more particularly described; and  definitely
pointed out in the claims. |

In the drawings, A represents the casing or
brick - work surrounding the Dboiler in the
usual way, while A’ A’ are iron doors or re-
movable panels secured to the front and rear

3

thereof to give access to the ends of the tubes. -

B is the bridge - wall-of the furnace, C the
grate, and D the furnace-door.

10 o )
' Ii represents the main tubes of the boiler,

~which are inelined in the usual way, the up-

~wall A, the middle by the bridge-wall B, while
15 theopposite ends are attached to and rest upon
- the mud-drum F.

Fig. 7, constructed in the usual way, which

-serve to support each pipe independently of

20 1ts fellows, and to separate them from each
- other. |

- The pipes I& are connected with- each other

at the respective ends in the following man-

ner: L prefer, first, to surround the respective
ends of each pipe with a re-enforcing or

25 ol ,
strengthening jacket, A, (better shownin Figs.

3 and 4,) which may be constructed of steel or .

~malleable iron, and is provided with openings

at the bottom and top to receive the connect--
Ing-pipes therein in addition to the thickness

- 30
- of metal of the main tube, which is pressed
~ or formed around and within said opening.
~ Flanges or rings & % are formed around each

of the openings in said jacket, which serve to

35 support or re-enforce the connecting-joint, as

“hereinafter shown. After placing said jacket |
H 1n position as indicated,oblong or elliptical

perforations are made in the pipe E throagh
the openings in said jacket, as indicated part-

(o 1y in full and partly in dotted line, in Fig. 4,
~ said opening being so formed that upon draw-
1ng up that portion of said tube I to conform
to the Inner surface of said jacket, the edges
of the pipe-opening so made may be even with

45 the outer or flat surface of the opening in said.

- Jacket. This can be accurately determined
only by actual test, as much depends upon the
thicknessof the metal and the extent to which

- the same 1s drawn. The contour of said epen-
so ing may be assumed to be about as shown:at

¢, Flig. 4, which shows one half.of an ellipse,

‘the remainder being indicated in dotted lines.

/$he part shown at ¢ indicates the perforation |

in ‘the tube E before being drawn, while ¢
55 -shows a part of the same pressed or formed
-against the wall of the jacket. Figs. 8, 5, and

6 1llustrate the interior of said neck or part ¢

as it appears when fully drawn up and formed.

‘This molding or conformation of the pipe' B! I at their respective ends, the upper ends of
| the latter, at the front of the boiler, are united
im like manner to a large horizontal cross pipe

or drum; L, Fig. 1,- which in turn is.con-

6o attaches the jacket H firmly thereto and pre-

- vents the latter from moving in any direction.

- After- expanding or forming those portions

- -abovementioned of the tubes E into sald jack-
- ets H, I connectsaid tubes E by means of short
55-sections or nipples I, of smaller pipe, which

~ are preferably inserted a short distance within

the parts ¢, as clearly shown in Figs. 5, 6, and

Midway between the ends.
- are placed one or more ‘‘flame - walls,” G G,

~means of a mandrel, thus forming a complete
| series of connections of the pipes themselves
without any other medium, said jackets serv-

70

ing merely as a re-enforcement to the parts .

¢, which are rendered somewhat thinner by

being so drawn, as well as a support to ex-

pand said metal against, while at the same

time said jacket may be utilized in a simple

‘manner for securing the cap over the end of

the tube, which is accomplished as follows:

-Lateral openings % A (better shown in Figs.
o, 4,-and:6) are made in said jackets, upon

opposite sides of which, as best illustrated in
Figs. 3 and 4, are formed lugs #? 2* A* h?, which
serve as abutments or shoulders for the lugs

J j-of a erab-or clamp,-J, Figs. b, 7, and §, to

be secured thereto. 'The cap K (shown in

‘8ald last-named figures).is preferably fitted to
‘the end of the tube. I, and secured in position
| by means of a set-screw, 7', in connection with
the crab J. To placesaid crab in position,.the.
set-screw is loosened sufficiently to permit it
to pass freely over the plate.
then: projected over the jacket, as indicated in
‘dotted. lines in Fig. 8, and moved laterally,
the lugs g 7 being passed beneath the Iugs A* h*
-until the set-screw 18 in line with the tube K,
when, upon being screwed up, it passes into
‘a suitable depression in the cap K and' holds .
.the latter securely against the end of said tube.

- Asamodification in the construction of said

75
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jacket, the rim -2 may be. provided with. an Iod
inner projecting flange, A% Iigs. 11 and 12, of

even thickness with the part ¢, so that the .

latter, instead of being pressed outwardly, so
as to be flush with the outer surface of said
| . rim, may be made shorter, the pipe I, Fig. 11,
having 1ts main bearing-surface against ‘the
1 flange h°. | |

- I do not confine myself. to the use of ‘the

| jacket H, as above described, as the same.may
-be-dispensed with withoutaltering the contour

of the tubes E at their connecting-points.

Such a construction 1s shown in Figs. 9 and

I05

110

10, in which the pipe E is first perforated as

above-set forth, after which a re-enforcing
| ring, A, may be placed over the neck ¢, which

is first formed in a suitable die, when the ex-

“pansion.of the nipple within said neck firmly
fixes the ring in place, said ring being the
| equivalent.of the flange h shown in the other
figures. In this construction lugs %* 2* may
| be riveted upon-the pipe K in lien of those
-formed. wpon the jacket, or portions of. said
| - pipe may be pressed inwardly to form abut-
.ments for engaging the lugs of the crab J.

.. After connecting the tubes K with.the pipes

nected with the steam and water” drum M by

‘a series of-long horizontal pipes, N, thereby

furnishing a. large separating-surface ‘before

-reaching .the drum M, and thus producing

dry steam at ‘the latter point, said pipes N

I15
120
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I30




~ the height of water in said tubes.
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being inﬁeuded to form the water-line of said |

boiler, and having a water-gage, O, Fig. 7,

connected with the pipe L to indicate the
The steam
and water drum M is in turn connected with
the mud-drum F, Figs. 1 and 2, by means of
two large pipes, Q Q, one of whlch is shown
in smd]dst-named figures, Wthh form columns
for the support of the for mer. =

Each of the larger pipes or dlums L, M,
and F is provided with suitable hand- holes,
[ m f, respectively, Fig. 1, to give access
thereto.
drum M, while an Opemng, S, 18 provided in
the drum F for blowing off the steam.

It 1s obvious that by interposing the large
pipes Q Q between the drums M and F the
wateris more freely supplied to the lower tubes
which perform the greater service, than if con-
nected directly with the top serviee of tubes.

Having thus described my invention, what

I claim, and deswe to secure by Letters Pat-
enb 1s—-— -

A feed-pipe, R, is placed in the

1. A water-tube boiler in which the main -
. and connecting pipes are directly united by 25
means of necks formed upon the respective
ends of the former into which the connecting-
pipes are expanded, said necks being sur-
rounded by re-enforcing jackets, swbstantlally
as described, and for the purposes specified. 30
- 2. The combmatwn with thetubes E,having
necks or flanges ¢’ formed thereon, of the con-
necting-pipes I, jackets H, and caps X, with
means for detach&bly securing the latter to
the ends of said tubes, substantially as and 35
for the purposes upeclﬁed | |

3. In combination with the main pipes of a
water-tube boiler, the jackets H, constructed
substantially as and for the purpdses set forth.

AMASA WORTHINGTON.

Witnesses:
SAMI. R. BULLOOK |
FRANCIS S. CARPENT TR.
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