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‘Be it known that we, ARTHUR WILSON

| _'METCALFE and JouN STEEL DIXON SHANKS
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‘British  subjects, and' residents of Belfa,st_
-_county of -Antrim, Ireland, have mvented;
~certain -new and useful Improvements an

" ;--'__'referenoe to the accompanying drawings in

30 app
- some of which hswe been speolelly des1gned§-. 3
for the purpose. . 3
s Flgure 1 1s'a sectlone,l elevetlon of a ver- |
~tical boiler showmg the invention- epphed%z
“-thereto Hig.

Fig. 3 is a sectional elevation of special de-- ?:tubes D contract or expand. |

‘sign of vertical Loiler with the nests or umts' i
“of tubes applied thereto.

35

40
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plied to various descriptions” of ‘boilers

2 48’ a sectional plan of ‘same.

tional plan of same showmg the position of
the nests of tubes.

of the koiler. Fig.
tubes 1s fixed. Fig.

of tubes within larger water tubes.

boiler constructed with both horlzonta,l and

vertlce,l nests of tubes

"_ Appllestlon ﬁled Februsry 13 1905 Semal No. 246 343

CLoanti elevatlon in sectlon through ﬁle bOX

“Hig. 4 1s'a sec-

“F1g. 5 1s a sectional ele-
- vation of one unit or set of tubes with the | rest against the plate and the nut is also
~ coupling for fastening same into the plates |
_ 6 is a half; plan of the
- coupling plate mto Whloh the set or nest of |’
7 is a sectional elevation
- of one unit or set of tubes showing a modi-
fied construction of coupling plates.

1is a half plan of same. %

~ of water tube boiler constructed with units
Tig. 10
is an end elevation of same showmg spacing |
~of tubes and units. Fig.

“elevation of special design of locomotive | unit of tubes D is drawn down onto a soft-

.metallic packing ring ¢/ by the annular nut
Flg 12 1s a, half end | formed Wlth

‘have a shoulder suchias d’.
passed through the larger hole and secured
1n the smaller one with the shoulder a?® rest-
Fig. 8 |
ig. 9is an elevation

11 18 a sectional

13 1s'a plsn -
“The mventlon may be a,pplled to any or-

f*dme,rv' form of tubularor water tube boﬂers-
‘either vertical or: horl.aontal the tubes. hemg L

|"grouped together in nestsior sets D the ends _
“the construotlon of: btea,m—]:ioﬂers of Whlohj'

‘the following is a ‘specification. " :
- This mvention relates to. tubula,r boﬂers'
and is deslgned to prov1de for more easily
- fitting, removing -and renewmg the tubes
"'-thsn has hltherto been' the case. o a

" Hitherto in the construction - o‘f tubulerfi 5'
'_'boﬂers each tube has been separately

5 into the plate which renders the fitting and
-~ removal dliﬁoult and provides no means for
'_the expansion and contraction of the tubes. | manner,
~ Our invention consists essentially in con- |'screwed -to receive &n’ ennuler nut B
_stluotmg the tubes in sets or groups or nests: |
‘fitted into suitable coupling plates at both
“ends by which they are fitted to the boiler
plates each unit so constructed containing |-
- any desired number of tubes say from 12:up |’
- to 100 more or less according fo the size of
th]e) boﬂer end the size of the umts or sets of;
tubes. :

‘The mventlon wﬂl be fu]ly desorlbed w1thf

being fitted into coupling plates A to attach
| them to the plates of the boiler each nest or
‘set; forrmno' e unit' of tubes D' which can be

| ","handled end easilvi-and- reedﬂxf PI&CEd m{"i’65w'

| position or removed therefl om.

The oouphno* plate A is. pleterebly mn the

T --_--form of a dlsh—sha,ped metallic’ ‘casting or
Wtted |

’lhe 1Imer Wa,ll ‘@ 18 -chased: or
(see

plates A and ‘& _corresponding hole in:the

| boiler plates A’ 1s: obtained by a metallic or
‘other: packing ring C-placed in the hole in
1 the boiler plate and’ mteI'Posed between the g

{-conical or beveled edgea’ of the coupling plate
A ‘and-the beveled or- comcal edge b ot the

-’a,lmula,r nut' B.
~which as examples the -invention-is shown |

A steam:

Flg '

-_.-;forgmg into which the tubes-are secured in
any ordmerv way' by drlftmg or’ expa,ndmgi--
by screwmg or by mnuts or' inany: other

70

‘Fig/ 5)and the outer edge o’ is beveled as'is
-;'-a,lso the edge of the annular nut.
“and water tight- joint between the oouplmg

75
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~'The metallic paokmg rmg C is I:)I'efelz'ebhar o

--f'soft copper -and when' the annular nut B.1s

‘making -a'steam or water tight joint ‘with
“the hole In'the plate A/,

|- C can move in the hole in’ the’ pla,te A’ as thes

The packing ring

‘To insert and fix the unit, of tube‘s in. '150-

- If "desired both nuts B -may
The coupling 1s

Ing against the plate and the other coupling

is then secured in the hole in the other plate
through which it has passed by screwing the

nut B down ufFon the packing ring C.
In a modification shown In Flg 7, the
dished coupling plate A at one end of the

shoulder or hea,d 62 Whloh

‘85 '
screwed into the coupling plate A the ring C
< sy expended between the:two beveled faces

90

‘sition: the hole in one plate A’ is preferably
‘made’ larger than that in the'other and ‘one
cotipling A is made- with "a shoulder ¢* to- 95 -

‘made’ with a sshoulder to'limit the movement .
“of ‘the tubes.

100
105

110



10

- 15

20

290

30

39

40

45

00

2

007,841

rests against the plate A’, and coupling plate | into the tanks and from thence to the boilers

A at the other end is provided with screwed
studs or bolts ¢! by which a metallic packing
ring C? is clamped between 1t and a plate or

cover A* and expanded against the sides of

the hole in the plate A’. It will be evident
that the soft metallic packing ring C may be
clamped and expanded bhetween the coup-
ling plate A and the sides of the hole m the
plate by any other suitable means.

Referring to kigs. 1 and 2 the unit of
tubes D are shown attached by the coupling
plates A to the top and bottom horizontal
plates A’ of a cylindrical vertical multitubu-
lar boiler. The horizontal plates A’ are
riveted to the eylinder at the top and bot-
tom and are supported by stays or stay
tubes K of ordinary construction expanded
into or otherwise attached to the plates. A
fire grate L is placed below the boiler as de-
scribed and a smoke box may be placed
above the tubes.

Referring to Figs. 3 and 4 another special
construction of boiler is shown for utilizing
the units or nests of tubes D. Two headers
or chambers H are placed horizontally one
above the other and connected together by

the large tubes ¥ through which the units of |

tubes D pass and secured to the outer plates
A’ of the headers by coupling plates A as
hereinbefore described. Stay tubes K ex-
panded into the plates A’ of the headers sup-
port them in position. Water tanks J may
be connected with the lower header through
which the feed water passes. ,
Referring to Figs. 9 and 10 another spe-
cial construction of boiler is shown for utiliz-
ing the units or nests of tubes D. Two
chambers or headers H are constructed con-
nected by the large tubes I secured In
the plates in any ordinary way. Through
the headers or chambers H and the larger
tubes F the units or nests of small tubes D
are passed and secured as herembefore de-

scribed to the outer plates of the headers H. |

The headers H are connected to a steam and
water tight chamber H' placed above them.
The headers H may be vertical with hori-
zontal tubes or they may be horizontal with
vertical tubes or at any other inclination. .

In either of the special designs of boilers
described the boiler may rest upon steel
tanks forming two or more sides of the fur-
nace and the feed water may be first injected

by one or more tubes.

Referring to ¥igs. 11, 12 and 13 a special
construction of locomotive boiler 13 shown
having horizontal and vertical tubes. The

| shell A® 1s horizontal and of oblong form.

The shell 1s fitted in with units or nests ot
tubes D placed vertically and in the fire box
are two headers H with units of tubes D
placed horizontally passing through large
tubes F. The units of tubes D are secured
in position by coupling plates A as herembe-
fore described. The furnace I’ in this boiler
is placed at one end of shell and dependimg
from the roof of furnace are the two headers
H having tubes extending from the one to
the other. The heat and gases ol combus-
tion in these boilers, where the large tube

88 |
o1

60

system is used, by passing through the stay -

tubes which are surrounded by water, and
surrounding the large tubes which contain
water, and passing directly through the m-
closed small tubes which are like the stay
tubes also swrrounded by water are pre-
sented to a large heating surface i a com-
paratively small space and very rapid evapo-
ration is the result.

What we claim as our mvenfion and de-
sire to protect by Letters Patent 1s:—

1. In a steam boiler the combination with
a unit comprising a plurality of tubes of a
dished coupling plate A at eacli end to which
the tubes are secured, a loose coupling rimg
B by which the coupling plate i1s drawn mto
position and a soft metallic ring C com-
pressed between the two substantially as de-
seribed.

2. In a steam boiler the combination with
a unit comprising a number of tubes D, of a
dished coupling plate A at each end in which
the ends of the tubes are secured provided
with an internal screw thread, an annular
nut B to engage the said screw to draw the
coupling plate into position and a solt me-
tallic packing ring C to form a joint between
the two parts substantially as deseribed.

In witness whereof, we have hercunto
siened our names in the presence of two sub-
seribing witnesses.

ARTHUR W, METCALIEL,
JOHN STEEL DINON SIHANKS,

Witnesses:
JOHN MOORE,
Taoymas Dixon.
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