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To all whom it QY CONCert:
Be 1t known that I, CHARLE

| coil, which two coils are composed of three s

s EDWARD | coils each. The vapor from the said two

CHAPMAN, a citizen of the United States, and | body-coils is then blown through three body-
a resident of Fort Edward, in the county of | coils of three coils each and from the three
5 Washington and State of New York, have

invented a new and Improved Steam—Boﬂer
of which the following is a full, clear, and ex-
act description.

The purpose of the invention is to provide

1o a quick-steaming purely coil-boiler in which

U5

20 ers of the next series at a point close to the |

25

the coils are continuous from around the fire-
box throughout the body and the header n
the dome from which the [ive steam 1s taken
the water being forced under pressure in the
fire-box coils, passing thence 1in the form of
vapor to the body-coils, which are in con-
nected series, the vapor entering the headers

of the said series of body-coils farthest away
from the fire-box and then entering the head-

fire-box, so that the vapor travels from any
series to the other in the direction of the fire-
box and contrary to the direction of travel
of the products of combustion.

The 1nvention consists 1n the novel con-
struction and combination of the several
parts, as will be hereinafter fully set forth,
and pomted out 1n the clarms.

Reference is to be had to the accompany-

30 1ng drawings, forming a part of this specifica-

35

- cally on the lines 3 3 of Fig. 1.

40 line 4 4 of Fig. 1.

tmn in which similar characters of reference
indicate corresponding parts in all the ficures.

Figure 1 1s a vertical 10n01tudmal sec,tlon |

throucrh the entire boiler. Flcr 2 18 a hori-
zontal section through the boiler, taken just
above the steam-coils, which appear in plan.
Fig. 3 1s a transverse section taken practi-
Fig. 4 18 a
transverse section taken substantially on the
Fig. 5 1s a detail sectional
view through a return connection for the
colls; and FlC" 6 1s a perspective view of one
series of body—-coﬂs and a section through the
headers for the same, the section being taken

45 practically on the line 6 6 of Kig. 2.

In carrying out the immvention I aim par-
ticularly to provide a boiler in which 1s em-
ployed a fire-box of coils of pipe in a contin-
uous coil, which coils are generators, since

so water 1s forced 1mto one end of said coil and

leaves the other end in the form of vapor or
spray, which vapor or spray is then blown,
for example, through two body-coils con-
nected Wlth each other and with the fire-box

F

|

- colls of three coils each into four coils of

three coils each, and from the end of the last
group of coils he vapor in the form of super-

heated steam passes into the steam-dome,

composed of a number of tubes connected at
their ends to equalize the pressure.

A represents the shell of the boiler com—
prising a fire-box section a, a body-section a’,
and a rear box-section a2, which Teceives the
products of combustion after they

1s provided with a stack a%. The upper and
lower portions of the shell are provided with

an asbetos lining 10, as 1s hkemse the rear.

lower portion of the fire- box, as 1s shown in
Fig. 1, and the front a* of the shell is double
to prowde a water-chamber a”.

A grate 11 1s suitably supported in the bot-

tom of the fire-box, and the front of the shell

has a frmg—-Opemng 12 made therein, nor-
mally closed by a door 13. Around the in-
side of the said opening an asbestos packing
14 1s laid, as 1s shown in Figs. 1 and 4. The
water 18 recewed under pressure first in coils
B within the ‘fire-box, the vapor passing
from thence to body and dome coils in the
form of steam, which dome and body coils
will be hereinafter particularly described.

The fire-box coils are 1n two series, an outer
and an inner series, (designated, 1:‘4:_3813’(-3(3’51*&2"3137J
as b and b’,) the two series belIlU' continuous.
Each coil of both the inner and the outer se-
ries of fire-box coils B 1s arched over the top
of the fire-box, extending as near as may be
desired to the Toof of the fire-box section of
the casing, which roof 1s arched, as is shown
in Kigs. 3 and 4. Hach coil b and b is pro-
vided with legs extending down from their
upper arched portions to a point approxi-
mately below the side portions of the grate
11, as 1s especlally shown in Fig. 1.

The series of outer coils b commence at the
rear end of the fire-box and extend a prede-
termined distance apart to the forward end
of the bre-box. All of the coils of the outer
series b are alike and are designated as 17
with the exception of the coil which is close
to the firing end of the said box, which coil is
designated as 18. As is partlcula,rly shown

| 1n Fms 2 and 4, this forward end coil 18 1S

have
- *)assed the water-tubes, which box-section a?

60

75

o0

Qo

95

160

105



IO

20

30

35

40

45

50

00

2.

made to dip or curve downward at 1ts center,
and, as is illustrated in Figs. 1 and 4, the dip-
ping portion of the coil 18 is carried through
the upper portion of the asbestos packing 14
at the firing-opening 12. This forward coil
18 is given the said particular formation
since it must stop at its central portion short
of the fire-opening, and it i1s desired to carry
this portion down as close as possible to the
bed of fire.

The coils of the series b in the fire-box are
connected at their lower ends at alternate
sides by means of return-fittings 19, one of
which 1s particularly shown in Fig. 5, and
eachreturn-fittingis provided with a threaded
aperture at its central bottom portion, nor-
mally closed by a screw-plug 20, so that any
sediment may be discharged from the coils.
The preferred manner of connecting the legs
of the said outer coils 17 with the return-fit-
tings 19 is also shown in Fig. 5 and consists
in providing the fitting 19 with 1interior
threads 21 at its ends, into which threaded
portions of the fitting the contracted exte-
riorly-threaded tubular shank 22 of a thim-
ble 23 is screwed, and the said thimbles arein-
teriorly threaded to receive the lower ends ot
the legs of the said coils 17, which are exte-
riorly threaded. Under this construction 1t
is obvious that the coils can be connected
conveniently and expeditiously and as con-
veniently disconnected when desired and
that the flow of water from these coils 1s ser-
pentine, entering one coil at one end and pass-
ing into the next coil at the opposite end, and
soon. Waterisforced into the said outer se-

ries of coils b through a feed-pipe 15, enter--

ing the front portion of the boiler at a point
near the bottom, being connected with the
lower end of the left-hand leg of the rearmost
coil 17 of the said series b, as 1s shown by dot-
ted lines in Fig. 2. It will be observed that
the water is introduced into the fire-box coils
at the extreme rear end of the fire-box and
travels through said coils in direction of the
front of the fire-box or in an opposite direc-
tion to the direction of travel of the products
of combustion.

After leaving the foremost coil 18 of the se-
ries b the water passes into the foremost coil
924 of the inner series b’, as 1s shown at 25* in
Tig. 4. This foremost coil 24 is immediately
below the-foremost coil 18 of the outer series
b, as is shown in Fig. 4, and said coil 24 of the
inner series b’ comprises two parallel legs 24®
and 24P, as 1s shown in said Fig. 4, having re-
turns at their upper ends, and the 1nnermost
of the said parallel legs of the coil 24 pass
through the side portions of the asbestos
packing at the firing-opening. Further, in
the formation of this forward: coil 24 of the
inner series b’ an upwardly-extending loop-
section 25 is provided, having a curved upper
end, which extends into the lower portion ot

65 tile said asbestos packing 14, as 1s shown 1n

1
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Fig. 4. The legs of the central section 25 are
connected at their lower ends with the lower
ends of the innermost legs of the parallel set
of legs 24* and 24” by means of return-fittings
26, which are of the same character as the fit-
tings which have been described and which
are shown in detail in Iig. 5.

The water already heated in the outer se-

ries of coils enters the outermost of the left-
hand set of legs 242 and passes through all the
members of the forward coil 24 of the 1ner
series b’ and passes out from said coil at the
right-hand side of the boiler. A pipe 272 ex-
tends from the outermost of the right-hand
set of legs 24 of this coil, downward to the
opposite or left-hand side of the boiler, where,

by means of a return-fitting 27 of the charac-

ter heretofore described, connection i1s made
with the foremost arched coil 28 of the mner
series b, all of the remaining coils in the said
inner series being similar to the coil 28, which
is plainly shown in Fig. 4. The arched por-
tions of these inner coils 28 are opposite the
spaces between the arched portions of the
outer series of coils b, as is shown 1n Iig. 2.
The legs of the various coils 28 of the inner
series b’ are connected alternately at oppo-
site sides of the fire-box by the fitting 27,
heretofore referred to.

The fire-box coils B are completed by the

addition of a series of vertical coils 6% trans-

versely arranged at the lower rear portion of

the fire-box, as is shown particularly in Figs.
1 and 3, and these coils §* extend from a
point below the rear end of the grate 11 up to
a point where the fire-box connects with the
lower portion of the body of the shell. ‘These
coils b* are connected at their lower ends by
fittings 29 of the same type as the fittings 19.
(Shown in Fig. 5.)

The water which was introduced into the
outer set of coils b and which was in turn de-

livered to the inner series or set of coils b’ 1s.

delivered in substantially the form of spray
to the rear transverse series of coils b* at the
lower right-hand end of the said transverse
coils. The spray after passing through the

transverse colls b? 1s delivered to a stand-pipe.
30 at the left-hand side of the fire-box; as 18’

shown in Fig. 3, which is connected by a
suitable coupling-pipe 31 with a header 32 at
the upper portion of the left-hand side of the

body @ of the shell, as is shown in both Figs.
9 and 3, and the said header 32 receives the’

| water in the form of a highly-heated spray.

With reference to the body-coils they may
be in any desired number of sections; but in
the drawings three sections are illustrated—
namely, a forward section D in two groups ¢
and d’ of three coils each, an intermediate
section E in three groups of three coils each,

(designated, respectively, as ¢, ¢/, and ¢*,) and

a rear section F in four groups, (designated,
respectively, as f, f/,f % and f*) of threc coils
each. In connection with the said body-
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colls I employ four headers—the header 32 |

at the left-hand side of the boiler and above
reterred to, which is connected with the fire-
box colls B, a second header 33 at the same
side of the boiler, and a third and a fourth
header 34 and 35 at the richt-hand side of the
boiler. The short header 32 is connected
with the section D only; but the header 33 at
the same side of the boiler is in connection
with all the groups of coils of the two sec-
tions £ and ¥. The header 34 at the right-
hand side of the boiler is in connection with
all the groups of coils of the sections D and E,
while the header 35, also at the right of the
boiler, is connected with the groups of coils of
the section F; but such communication is
established by said headers between all of the
colls as to render them as a whole continuous.
All the coils in the body of the boiler are
spiral coils, as shown in Ifigs. 3 and 6. The
connections between the coils of a group are
from the center of one coil to the outer mem-

ber of the next, as is also shown in Figs. 3 and

6, and 1n order to prevent the confusion of a
multiplicity of reference characters such con-
nections are uniformly designated 2; but the
connections between the sections of coils and
the headers will be individually designated,
and such connections as is evident from Fig.
6 may be from the center of a coil of a section
or from the outer end of a coil of the section,
or it may be possible that in making such
connections with the headers that both con-
nections will be from the center of the end
colls or from the ends of the end coils of a
section. Kach group of coils in each section
1s formed and connected as is indicated in
e 6.

With reference to the coils in the group d
of the section D an extension 36 from the
forward coil of the group is carried up and
connects with the header 32, and another con-
nection 37 is carried up from the forward coil
of a group and connected with the right-hand
header 34. The rear coil of the group d’ of

the same section is provided with an exten-

sion member 38, which connects likewise
with the left-hand header 32, and the forward
coll of this group is provided with an exten-
sion 39, which connects with the header 34 at
the right-hand side of the boiler, 2s is shown

~ best 1n Fig. 2.

55

60

05

With reference to the section E the rear
coil of the group ¢ is provided with an exten-
ston ‘40, which likewise connects with the
header 24, and the forward coil of the same
group 1s provided with an extension 41, con-
nected with the left-hand header 33. The
intermediate group ¢’ of the section E atits
rear end has an extension 42, connected with
the right-hand header 34, and the forward
cou of this group has an extension 43, which
connects with the left-hand header 33. The
rear coil of the group ¢* of the section E has an
extension 44, which connects with the right-

hand header 34, and thé.fodrwa,i‘d coil of.the

same group has an extension 45, which con-

nects with the left-hand header 33.

The rear coil of the group f of the section
E has an extension 46, which connects with
the left-hand header 33, and the forward col
of the same group has an extension 47, which
connects with the right-hand header 35.

The group 7 of the section F is provided

with an extension 48, which connects with
the left-hand header 33. and the forward coil
of the same group is provided with an exten-
sion 49, which connects with the right-hand
header 35. With reference to the group £*
of the section F the rear coil is provided with

a

75

36

an extension 50, which connects with the

header 33, and the forward coil of this group
1s provided with an extension 51, which con-
nects with the header 35. The rear coil of
the last group f° of the section F has an ex-
tension 52, which connects with the left-hand
header 33, and the forward coil of this group
has an extension 53, which connects with the
right-nand header 35, all of which connec-
tions are best shown and can be best traced
m Kig. 2. - S

The coils In the fire-box are all held in
place by clips 53%, engaging with their legs
and attached to straps 54, attached to the
shell A in any suitable or approved manner,
as 18 shown 1
clips 55, engaging with the coils at the top and
attached to straps 56, suitably secured.” The
coils in the body of the shell are held in place
by upper clips 57, attached to straps 58, suit-
ably secured 1 the shell, and by clips 59,
which engage with the side portions of the
colls, the clips 59 heing secured to straps 60,
which in their turnmay be secured to the shell
A,asmay befound desirable. Also,preferably,

bottom clips 61 are provided for the body-

colls attached to straps 62, also suitably se-
cured to the shell, as 1s best shown in Fig. 6.

In connection with the coils above enumer-
ated and constituting continuations thereof
crown-headers G are employed. These head-
ers are preferably four in number and are
best shown in Fig. 2, being designated, re-
spectively, as 63, 64, 65, and 66. These
headers are parallel and extend from a point
beyond the rearmost body-coil to a point
quite adjacent to the front of the shell and
are supported by suitable brackets 67 and 68,
located at the front and at the rear. The
crown-header 63 at the richt-hand side of the
boller 1s connected by a return 69 with the
right-hand header 35 for the body-coils, and
the rear ends of the remaining crown-head-
ers 64, 65, and 66 are connected by a suitable
return 70, while a retura 71 connects all of

QO

935
Figs. 1 and 4, and by means of

100
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the crown-headers at their forward ends. An

ofitake-pipe 72 for the steam extends down-
ward, preferably, from the return-fitting 70
at the rear of the boiler. Tubes 73 lead out
from all of the headers connected with the

130
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a

body-coils adapted to have test-cocks con-
nected therewith, and the crown-headers are
provided with a test-tube 74, which extends
{rom the forward return-fitting 71.

In the operation of this boiler water is
forced through the tube 15 into the rearmost

coil 17 of the outer group or series of coils b

in the fire-box and circulates through these
coils in the direction of the front of the fire-
box and then finds its way into the:coils of

" the inner group or series b’ and works back

20

to the pipe 21, connected with the header 32,

delivering the water in the form ot a highly-
heated spray to this header. The-spray then
enters the extension 36 of the group d of the

“section D and passes through all the coils o1

that group to the extension 37, where the
spray enters the header 34, traveling, as will
be observed; in direction of-the front of the
boiler, or contrary to the direction of travel

 of the products of combustion. - The spray

30

35

40

cand

also passes from the left-hand -header 352
through the extension 38 at the rear portion
of the second group d’‘of the section D and
travels through the coil of that group for-

the extension 40 from the group e of the sec-
tion E from the hedader 34, moving forwardly
through all of the coils of that group and en-

" tering the header 33 through the extension

41 at the forward end of this group. The
spray also passes
the connection 42 at the )
oroup ¢ of the coil -and travels forwardly
through all the coils of that group; entering
the opposing header 33 through-the connec-

tion 43 from the forward coil of that group.

With reference to the group e?of -the section
E the steam enters the connection 44 from

the rear coil «of that group and travels for-

ward through all of the coils of said group

passes out from said group- of " coils
through the extension 45 from the forward

coil of said group ‘into the left-hand header

a9 - VWith reference to-the circulation in the

aroup f of the section T the spray, which 1s
now practically converted into steam, enters

- the rear coil of this group through the exten-

50
5
6o

65

- 33 and passes through all of

sion 46, supplied from the left-hand header
)A,SSE the coils of that
oroup.and empties into the right-hand header
35 throuch the extension 47 from the for-
ward coil of that group. ‘With:reference to

the group f’ the steam passes from -the left-

hand header 33 into the extension 48 irom
the rear coil of that group and travelsthrough
o]l of the coils of said group to the extension
49 from the forward-coil which connects
with the right-hand header 35. - With regard
to the group f* the steam passes from the
header 33 into the extension 50 of the rear
coil of the group and forward through all of
the coils of that group to the extension 51
from the forward coil of the group which con-

from the header 34 through
rear of the second |

gl

“wardly, entering the header 34 at the con- |
nection 39. The spray also passes through

835,400

nects with the right-hand header 35. 'Then
the steam passes from the left-hand header
33 into the extension 52 from the rear coil of
the group f* and passes through all of these

coils into the right-hand header 35 through

the -extension 53 from the forward coil of the
said group f°.
then finds its way through the return 69

from the header 35 and circulates through
all of the crown-headers 63, 64, 65, and 66,
finally passing out where it is to be used.
through the offtake-pipe 72.
served that the coils are continuous through-
out and that the feed of the water to the

Tt will be ob-

coils where it is to be converted mnto steam
is invariably from the rear in direction of the
front, or directly-opposite to the direction of

travel of the products of combustion.

Having thus described my invention, 1

claim as new and desire to secure by Letters.
Patent— R L
1. Tn boilers, a shell, series of connected
water-tubes within the shell, including coils
of arched fire-box tubes, spiral tubes for the

body, and a coil of crown header-tubes.

9. In boilers, a shell, a series of water-

tubes including coils of arched fire-box tubes,
spiral tubes for the body, coils of crown-
header tubes, and connections between said

tubes, whereby thewater-vapor or steam has

first a movement in- opposite directions to

‘the direction of the produets of combustion,

and then a return movement. S
3. In boilers, a shell, continuous coils of

fire-box tubes which receive water under.

pressure at the rear, conducting it toward

‘the front of the boiler and returning the wa-
‘ter to ‘the rear, coils of spiral tubes in the
‘body of the shell, arranged 1n connected.

“groups, headers at the right and left of the

shell, a header at one side being connected:

with the fire-box coils, opposite ends of each.
“oroup of the body-coils being 1n commuuica-
‘tion with opposite headers, each group of
‘body-coils receiving vapor or steam from a_
header-at its rear and delivering 1t-to an opy; ..

posing header at its front end, said headers.
being connected through said body-coils, and

a coil crown-header connected with the dis--

charge body-header, whereby the flow of
liquid-through the body-coils is in an opposite
direction to the direction of travel of .the
products of combustion. - S
4. In boilers, a shell, continuous coils of
fite-box tubes which receive water under

The superheated steam

'] C

75

30

35

90

95

I10GC

o5

I10O

175

120

Sressure at the rear and conduct it toward .

the front of the boiler, returning it to the
rear, headers at the right and left of the
boiler, a header at one side being connected
with the fire-box coils, spiral body-coils ar-

124

ranged in sections, each section consisting ot

oroups of connected colls, the number of

oroups in the sections being progressive in

direction of the rear, opposite ends of eaci

oroup of body-coils being m communication

130
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with opposite headers, the inlet of each coil
being at the rear and the outlet at the front,
sald headers serving as supply and return
mediums for the body-coils, and a coil of
crown-header tubes extending over the body
and fire-box coils, being in communication
with the discharge-header of the body.

5. In boilers, a shell, continuous coils of
fire-box tubes which receive water under
pressure at the rear and conduct it toward
the front of the boiler, returning it to the
rear, headers at the right and at the left of
the boiler, a header at one side being con-
nected with the fire-box coils, spiral body-
colls arranged in sections, each section con-
sisting of groups of connected coils, each
group ot coils containing the same number of
individual coils and the number of groups in
the sections being progressive in direction of
the rear, opposite ends of each group of body-
colls being in communication with opposite
headers, the inlet of each coil being at the
rear and the outlet at the front, and a coil of
crown-headers overlying the body and fire-
box coils, being in communication with the
discharge-header of the body.

6. In a boiler, a fire-box consisting of a

=

continuous coil adapted to receive water un-

der pressure at its rear end, conducting the

water to the front and returning it again to
the rear in the form of vapor or spray, a se-
ries of body-coils arranged in sections, which
sections are subdivided into groups of con-
nected coils, headers at opposite sides of the
boiler, opposite ends of the groups of coils
being connected with opposite headers, and
one header being in communication with the
1re-box coils, said series of body-coils com-
prising a forward series consisting of two

- groups of three coils each, an intermediate

series consisting of three groups of three coils
each, and a rear series consisting of four
groups of three coils each, and a steam-dome
consisting of a number of tubes having re-
turn connection at their ends and also having
connection with a rear end header in the
body. - '

In testimony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses.

| CHARLES EDWARD CHAPMAN.
Witnesses:

F. GooprELLOW, .
Litriaxn M. DEVERELL.
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