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UNITED STATE S PATENT OFFICE.
EDMUND GRAVES MEREDITH CAPE AND RICHARD JOHN DURLEY, OF
. . MONTREAL, QUEBEC, CANADA.

HEATER.

L

No. 850,818, - Bpecification of Letters Patent, ~ Patented April 16, 1907,
' | : Ai)plicatinn filed Ma.ylla, 1904, Serial No. 208,083, | | |

To all whom it may concern: = . ] invention reference must be had-to the accom- |
Be it 'known that we, KDMUND Graves panying drawings, forming a part of . this 55

MEREDITH CAPE and Riciarp.J ouN DURLEY, | spécification, in which similar reference char-
Both of the city of Montreal, Province of Que- | actersindicate the same parts, and wherein—

5 bec, Dominion of Canada, have invented cer- | Ifigure 1 is 9 part front elevation and s
tain new and useful Imiprovements in. Hegt- part fongitudinal vertical seetional view of g

- ers; and we do hereby declare that the fol- heater constructed according to our inven- 6o

- lowing is-a full, clear, and exact description | tion. Fig. 2 is a part plan view and part hori-

-of the same.” - " ... - " [ zontal sectional view thereof, the sectional

1o QOur invention relates particularly to heat- | view heing taken on line A A, Fig. 1. Fig. 3

- --ers for use in connection with the heating of | is a detail sectional view Ulustrating the man- |
compressed air or the superhe ating of steam, | ner of securing: our removable door in place, 65
although the principal features thereof may | and Figs. 4 and o are perspective views of the

be applied with advantage to other than coni fire-bricks located in'the upper and lower por-
15 pressed-air heaters or steam-superheaters. | ‘tions, respeciively, of ourimproved fire-box.
The invention has for its obiect, to provide | ‘According to the preferred 'embodiment of
a heater which will be more ciurab-]e at high | ourinvention, the base-plate b is of annular 7o
temperatures and high pressures, will give | form and has an annular recess or groove ¢in-
higher ‘cfficiency, and be more cheaply con- | its under side concentric to the opening there- - -

20 structed and more easily. kept in order and | in, and its upper. side has a series of three =
cleaned than has been the case with heaters | erooves or recesses also concentrie to the cen- ..
herctofore. | S | tral opening.  The first, d, of these groovesis 7s

Our invention may be sald, briefly; to con- | located a short distance from the central
sist of a heater comprising a spiral flue or pas- | opening, and the others; ¢ and f, respectively,

25 sage having one or more spiral tubes therein | are located a short distance from the outer

and supported above the floor thereof with' edge, and a capping-plate ¢ 1s formed in itss -

neans for causing the heated gases of com- .| underside with a pait of grooves b and %, COr- 8¢

hustion to be directed into.contact with the | responding in diaineter gud ‘position to the

tube or tubes, - . . . grooves e and . The inner édge of tlis cap-- . .
30. More specifically speaking, the 1nvention | ping-plate has an outwardly-tlared annular A
- may be said to consist of a stationary mem- Hange j, within the upper end.of which rests -

‘ber. adapted to formn one wall of the flue or | a.removable cover £ *
Hassa,gtz and to support the main parts of the |'member Istands.in. the groove ¢ and extends -
- Beater and a removable membher forming with upwardly about three-quarters (3) the ‘dis- ™ -

A central cylindrical 8g . 7+

35 the said. stationary member the “inclosure | tance hetweoon the base-plate b and ea ping-;" T
- which constitutes the flue or passage and the | plate g and has'a fire-brick linin o ???s'}"if»’ﬁi chas '
removal whereof enableg the parts supported | supported upon the portion of the base-plate go .
by the permanent or Stationary. mmember to Jbowithin the evlindrieal seetion 7. A second- " n
. he mspected and cleaned or repaired, the |- cyhindrical section n restsin the groove; eand . -~

r

_4¢ - main parts consisting, preferably, of a spirdal | the upper end. thercof projects imto groove b i -
plate c.mlst].‘r,utu‘lg;_ two of the opposite walls | in the under side of the tta]:-pi-ngip]la,t'e and, -

- of the (lue ol passage, and means for support- - together with a'third evlindrica] section, sup- 9§

Ing One O WA spiral tube or tubes away puME the said capping-plate; such-third Cy- L s
from the weils and for causing the heated hndrical section beilegin{l]'.(:ate;.lf-atﬂ-ﬂ,nd rest- - e

45, rages of combustion to be directed into- con- { ing in-the groove fin the base-plate b, whiles-+ .- " o
~ - tact wath the tube or tubes together with the | the rroove 1 of the capping-platefits uponits .~
-said tube or tubes. - L | upper end. A series” of ‘bolts » Securé the 160
A additional feature of ourinvention,con- basce-plate, cappin a-plate; @ d eylindrical . '¢ -
s1sts % i_re—hoﬁ*zﬁmt-ﬂhg having-an annular | seetions 7 anul ¢ together, an (T%Tiﬂing—'sp]&te g
s5¢ flange separating the [rortion thereof subject- | of annidar form js supported upon the out-
ed to the sreatest wear [rom the portion not. wardiv-flanged lower end r-of the annular -
S0 subjected. T | Hange 4, while it iy supported near its Oppo- 10§
~JFor full comprehension, however, of our | site edge by haltg s, encireled by tiubular dig« - ©

P ——
-
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tance-pieces t, The spaces between the cy-

- lindlrical members» and 0 and the lining-plate

- ¢, 8ud capping-plate g, are filled with asbestos -

10

20

25

- .end exten
30. | i
coupled tg a common head, (indicated at 12

or cther non-heat-conducting material.
The spiral flue or passage is constituted by

, the cylindrical sections ! and =, and a spiral

late 2 located between thern and extending
?mni- one to the other, such spiral plate being

, -supfrorte‘d at 1ts mner edge by a series. of

angie-iron brackets 3, riveted or otherwise

secured by one leg to the cylindrical member |

{ and by the other leg.to the inner edge of
such spiral plate,

may be used, according to requirements) are

~wound into the spiral flue or passage 6, con-
Sup-.

structed as above described, and are
ported above the floor

{(constituted by spira)
plate 2} of the

flue by a series of preferably

radially-disposed T-irons 7 resting upon the
floor 'and a second series 8 resting upon the

second to top convolution of the series of
pipes, the latter -series of T-irons supporting

the uppermost convolution, while the bal-
ance of the pipes is supported upon the other ,
‘the T-irons 7. this
pipes extends through the wall of the heater

One end of this series of
neéar its upper end, as at 9, and. the opposite
8 ‘through the lower end of said
wall, a's at 10, while the pipes at each end are

" an 13, respectively.) A chimney connection
1818 ]ocated near the lower end of the casing,
. and & manhole extending approximately

35 op
. cut therethrough and provided with a re-

40

from the bottom to the top of the casing is

movable eleaning-door 16, having a series of

handles 17; with locking devices 18 on their
mner ends, said locking devices consisting of

curved bars adapted to engage cross-bars 19

- extending across the inner side 'of the man-

hole,

6o

Our improved fire-box section consists of 4.

. eyhindrical wall member 25, having an in-
wardly-projecting radial flange 26.:at its lower
~end and s

similar flange~27, but of greafer
width, prejecting from the wall near

Hange 27 and the top of the fire-box section

the first~-mentioned space accom-
modating the series of horizontal fire-bricks
30 and the second - mentioned space accom-

modating the second series of fire-bricks 31.

This construction of fire-box enables either se.

ries of fire-bricks or any portion thereof to be .

removed and new ones inserted without dis-

turbing the other section, and the fire-box |
section isprovided with an ashestos jacket 35,
similar to

that upon the body of the heater,

—and a. fire-door 36 of usual construction,

65

‘provided with a covering 37, of

while the capping-plate and cover & are also
| _ ‘ asbestos,
~The ash-pit section 20 may be of ANY Pre-

bl
.

_ A series of spiral tubes 5
(four are indicated, although more or less |

the up=
. per end thereof, thereby providing Spaces
- - Beparated from one another,

50 l_ | , -
- and the other between such flange and the
Hange 286,

one between the
_combustion-chamber to

Jongitudinally through

850,818

ferred construction, as it forms no part of our
invention. :

This heater is designed particularly for use
in cohmection with heating of compressed air
or the superheating of steam; hut it is obvi-

ous that changes may be made in the specific

70

construction or relative arrangement of the

parts or other minor eh’an%fe:a made without

departing from the spirit of our invention.
}11 this embodiment of our invention the

exterior of the spiral tubular duets and the

interior of the spiral flue or passage can he

thoroughly cleaned without the removal of

the former or of the spiral plate by removing
the capping-plate and the inclosing cylin-
drical sections n and o, the tubes and nlate

being mounted upon the stationary inner cy-

hndrical memberfor-the purpose.

75

80

We do not elaim the specific fire-box here-

‘in illustrated and described, as it forms the

S'u%eet-matﬁer of a separate application.
hat we claim is as follows:
1. In a fluid-heater, the combinstion with

-2 combustion-chamber and a chimney con-
-nection; of a spiral flue or passage leading

from the combustion-chamber to the chim.

ney connection, and a ﬂﬂid*@ﬂllduﬁtiﬂg seg- .

tion extending through the interior of the

spiral flue or passage, and means in contact

throughout its length with one of the walls of
such, fiue for deflecting the current of Leated

gases of combustion as they flow throu h o
such spiral flue or passage and causing the

gases to come into contact with the fuid-
conducting section. o | _.

2. In a fluid-heater, the combination with
& combustion-chamber, a. |
tion, and.a flue or passage leading from the
combustion-chamber to t
extending
_ flue. or passage,
and means in contact throu

Rue for deflect-

chimney connec-

e chimney connec-
tion, of a fluid-conducting section
through the interior of the

Qo

{00

105

ghout its length .
with one of the walls of such |

ng the current of heated gases of combustion

Howing through the flue or passage and caus-
g the same to come in contact with the fluid-
conducting section.

3. In afluid-heater, the combination with

1¥0

& combustion-chamber, & chimney connec-

leading from the
e chimney fonnec-
sect: n-e3 cnding
the interior of the
flue or passage, and means independent of
and supporting the fluid-conducting section

tion, and 'a flue or p_a,ss_ﬂie
it

tion, of a fluid-conducting

above the floor of such flue or passage, such

means in contact throughout its length with

115

I2¢

one of the walls of such flue acting as deflec- . |

tors for mixing the current of heated gases of
combustion flowing through the flue or pas-
sage and causing the same to come in contact

with the fluid-conducting section for the pur-
- pose set forth. - -

4. In a heater, the combinatinﬁ-with a fire-

chamber, a cylindrical member communicat-

1'25

130
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ng at one end with the fire-ch amber, a chim-
ey connection located adjacent to the fire-
chamber, and means separating the chimney

-
L ]

‘connection from the fire-chamber, g spiral

flue or passage communicating  at one end

~with the end of the cylindrical member oppo-

“site to the fire-chamber the said spiral flue or

Yo

passage communicating at its other end with -
“the chimney connection,

and means whereby
the heat emanating from the heated oases of
combustign flowing through. the flue or pas-

sage 19 taken up,

“v=8: In a heater, the combination with s

5

“outlet for the gases of combustion

OF passage communicating at

vertically-elongated combustion-chamiber, an
located
on a level with the lower end thereof snd
separated therefrom, of a vertical spiral flue
1ts. upper end

. with the upper end of the elongated combus.

20
“‘chimney connection and means whereby the
“heat emanating from

fion-chambet, and at its lower end with the

) the heated gases of
combustion flowing through the flue or pas-

- sage 1s'taken up. :

20

40
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taken up. | - .
7. In s heater, the combination with a ver-
tical elongated cylivdrical cambustion-cham-

~edge of the spiral plate, the

tonvection eommunicating with the
end of theinclosing

“tical elongated
ber,

terior of the Evlindrical chamber, means ge-

6. In aheater, the comhination with a ver-

tically - elongated combustion - chamber, a
. chimney connection located on a level with:

- the lower-end thereof and separated there-

from, of o vertical spiral flue or passage com-
municating at its upper end with the upper
end ¢of the elongated cﬂmbustiGn-ﬂhm'nbien
and- at ils lower end with the chiriney con-

‘Deciton, and means whereby the heaf ema-
nating from th

o heated gases of combis-

-

tion: flowing through the Tlue or passage is

ber, of a spiral plate wound around the ex-
terior of the cylindrical chainber, an inclosing
casing encirchng and fitting closely the outer
1 spiral flue or pas-
sage thus formed comm unicating at its upper
eud with the upper end of the combustion-
chamberand at its lower end with a chimney
‘ lower

o casing, and means where-
by the hoat em anating from gases of combus-

tion flowing through the flue or passage is’

taken up.

8. Inahester, the combination wi th a ver-
of a~spiral plate wound: around the ox-

curing. the inner edee of the spiral plate rig-

idly to the evlindrical chamber, an 1inclosing:. |

casing encireling and fi tting closely the oyter

» edgeof the spiral plate und having a chimney

- rgohnection near the lower ond

cating at its upper

! d thereof, the
spiral Hue or passage thus formed communi-

C oy R : -
the combiustion-chamber and at 1ts Jowerend
with- the chimney connection, and niecans

wherehy the heat emanating from the heated .

b

1

cylindrical combustion-ehan..

end with the upper end dof-

Bante

| closely the
having

i

gases of combustion flowing through the flue

or passage 1s taken up. |

9. In a heater, the combination with a ver
tical elongated cylindrical combustion-cham-
ber having a fire-brick lining, of g spiral plate
wound around the exterior of the cylindrical
chamber, means securing the inner edge of

spiral plate rigidly to the cylindrical combus-
tion-chamber, an inclosing cusing encircling

edge of the
& chimney connec-

and fitting closely the outer
spiral plate and having

tion near the lower end thereof, the spiral

flue or passage thus formed communicating
at 1ts upper end with the upper end of the
combustion-chamber: and at its lower end
with the chimney connection and o non-heat-
conducting jacket encircling the

emanating from the
tion flowing through «the flue jor passage Is
taken up. | | ’

10. In a heater, the

spiral plate wound around the exterior of the
cylindrical chamber, means securing the in-

ner edge of the spiral plate ngidly. to the cy- .

L 4

Iindrical combustion-chamber, an mclosing
casing encireling and
outer edge of the-spiral plate and having a,
chimney ' connection near the lower end
thereof, the spiral flue' or passage thus
formed communtcating at its upper end with
the upper end of the combustion-chamber
and at its lower end
nection and a fluid-conducting section ex-

-

tending in connection with and subjected:to

3

sa1d inclos-
Ing casing, and means whereby the heat
heated gases of combus- |

combination with a
vertical elongated combustion-chamber, of g

fitting closely the

with the chimney con-

€5

75

QO

s

Ioo

combustion flowing through such s'p.lir'a,l' flue .

Or passage. o
11. In a heater, the

chamber, of a spiral
extertor of the
securig the inner. edge ‘of the spiral plate
r1gidly to the eylindrical combustion-cham-
ber, an inclosing casing encireling and fitting

plate wound around the

> a chimney connection near the lower
end thereof, the spiral flue or passage thus
formed communicat; ng at its upper end with
the combustion-chamber and at jfs lower
end: with the chimney. connection, and a se-

ries of fluid-condy cting sections independent -

of one another, and subjected to the heat
cinanating from the products of combustion
flowing through such spiral flue or passago.
12, In a heater, ‘the combination with aQ
vertical elongated cylindrical combastion-
chamber, of a’spiral plate wourl around the
exterior of the cylindrical chamber meang
securing the inner adee . of the spiral plate
rigidly - to the
ber; an inclosin g casing encireling and | itting,
closely the outer edge of the spiral plate and

cylindrical chamber, means

outer edge of the spiral plate and

cylindrical eombustion-cham. -

| | combination’ with a
vertical elongated cylindrical combustion-.

'os

I10

[15

120
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ber and at its lower

4
having & chimney connection near the lower
end thereof; the spiral flue OF passage thus
formed communicating * at its upper end
with the upper end of the combustion-cha m-
connection, and a spiral finid-conducting
section extending longitudinally through the
interior of the spiral Hue or passage, |
13, In a heater, the combination with a

vertical elongated cylindrical combustion..

- chamber, of a spiral'plate wound around the
exterior of the cylindrical chamber, means
~securing the inner edge of the spiral plate

20

~ or passage, and means
rent of heated cases of combustion ag
Mlow through the spiral

30

35

40

‘and at its lower end with the chimney con-

45

-and causing the

50

- and at its lower end
- hection, and a fluid-conduecting

formed cominunicating at,

rigidly. to the cylindrical combustion-c arn-

ber, an inclosing casing encireling and fitting |
‘closely the outer edge

of the spiral plate and
having a chimney connection near the lower
end t-ﬁereofl the spiral flue or passage -thus
formed communicating

the upper.-end of the combustion-chamber
section ex-
tending in comrnection with and subjected
to the heat.emanating from the |
combustion fiowing throngh the spiral flue
tor deflecting the cur-
. 1 a8 they
flue or passage and
causing the gases to come into contact with
such fluid-conducting section, |

- 14. In a heater, the combination with a

vertical elonrated cylindrical combustion-

chamber, of a spiral plate wound around the
exterior of the cylindrical
securing. the inner edge of the spiral plate

rigidly to the. cylindrical combustion-cham--

ber, an inclosing casing encircling and fitting
closely the outer edgé of the spiral plate and
having a chimney connection near the lower
end thereof, the spiral flue or passage thus
. its upper end with
the upper end of the combustiofi-chamber

nection, and a spiral fluid-conducting section

extending longitudinally through the interior
flue or passage, and means for

of the spiral
deflecting the current of heated

| . Zases of com-
bustion flowing

through the flue or passage
_ same to come in contact with
such fluid-conducting section . L |

15. In a heater, the combination with g
vertical elongated eylindrieal combustion-

-exterior of the cylindrical chamber means 3@-

6o

05

closely the

_end thereof, the

-curing - the inner edge of the spiral plate |
rngridly to the cylindrical combustion-chgn.

ber, an inclosing casing encireling and fitting
duter edge of the
having a chimney connection.negr the lower
spiral flue or passaces thus
formed communicating at its upper end with
the upper end of the

nection, and & spiral fluid-conducting section
extendmmg  longitudinally through the in-

end with the chimmney

Hp——

at its upper end with -

with the chimney con-

chamber meang

spiral plate and

products of |

- series of tubular

chamber, of a spiral plate wound around the |

. C(}mbﬂ.sti(}n_-chm].lb or |-
- and at its lower end with the chimney con- |

‘member within

ported upon

‘the inner

plate
lindrical member, g chimney connection

- 850,818

terior of the spiral flue or pass HZe, and means
supporting the fluid-conducting section above
the floor of sueh flue or passage.

16. A heater consisting of an annular hase-
plate, a cylindrical member of sli erhtly-
greater diameter than
annular base-plate and supported upon the
latter concentrically to the Opening

fire-brick lining within the cylindrical mem-

ber and resting upon the portion of the hage-

plate within the same, a 5 |
around the exterior of the cylindrical mem-
ber, means securing the inner edge of the

spiral plate rigidly €0 the evlindrical ‘member,

B sertes of inverted-T irons supported upon

the spiral plate, a tubular fuid-conductor of
| spiral form weund around the cyiindrieal
the spiral space formed by’

the spiral plate and having one end terminat-

mg sbove the level of the top of - the eylin-

drical mémber, and its other end located near
the bottom of the latter, such spiral tube
resting upon the inverted-T Irons, s cviin-

‘drical member encireling and fittin x ﬂlésely

the outer edge of the spiral plate and sup-
the annular base-plate, and s
capping-plate supported upon the last-men-
tioned .cylindrical member, a chimney con-

nection leading from the ineclosing eylindrical

member, and means whereby the ends of the

spiral tubular condustor .are connected ta
prping outside of the heater. |

the opening in such

therein, g -

7

. A58~ 75
a spiral plate wound .

.3;}._

-tj‘;'j
s

g5

17. A heater consisting of an annular bass-

"pla',te, & - cylindrical member- of - slightly-

greater diameter than the opening in such
annular base - plate and supported upon the
latter concentrically to the openmng therein, g
fire-brick lining within the cylmdrical member
and resting. upon - the portion of the base-
plate withinthe same,
horizontally and wound around the éxterior
of the ¢ylindrical nmember, means securing
| edge of the spiral plate ngidly to
the cylindrical member, a series of inverted-
T irons supported upon the spiral’ plate, a
fuid-conductors of spiral
form wound around the cyimdrical member
within the spiral space formed by the spirsl
plate and having one énd termuinating above

the level -of the top of the eylindrical mem-

er, and its other end located near he Frate
tom of the latter, such spiral tui: res. g

upon the inverted-T rons, g cylindries)

member encircling and fitting. closely the

outer edge of the spiral plate and supporied
upon the annular base-plate, and
supportéd upon the last-mentions:| 5y

leading from the inclosing eylimdigeal
ber, and

‘ _ em-
means whereby the ends of the

series of tubular conductars ara connected to

prping outside of the heater, o |
18, A heater consisting of an annular
base-plate, a cylindrical member ot slightly-

greater diameter than the opening in the an-

a spiral plate dispased |

& canping-

YO0

rot

115
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Cnular baseﬂ-platé --arld:.'.-i.supf)értéd‘ upﬂﬁ thie

. latker concentrically to the opening therein,

» . . - { - . ) - .
- afire-brick lining within the cylindrical mein-

ber and resting upon the portion of the base-
Elate within the same, a spiral plate disposed

orizontally and wound around the exterior
of the cylindrical member, means securing the

- inner edge of the spiral plate rigidly to the cy-
 lindrical member, a series of 1nverted-T

g»]

irons supported upon the spiral plate, a tubu-
lar fluid-conductor of spiral form wound

around - the cylindrical member within the
spiral space formed by the spiral plate and

- ‘having one end.terminating above the level
5 of the top of the cylindrical member, and its
> ‘other end located near the bottom of the lat-

- ter,suchspiral tuberesting upon the mverted-

T irons, a cylindrical member encirching and

~ fitting closely the outer edge of the spiral

20

plate and supported upon the annular base-
plate, an -annular capping-plate supported

upon- the last-mentioned cylindrical mem-
ber, a cover for the opening in the annuilar

cappinﬁ—p]ate , a-chimney connection leading
25 from t

e inclosing cylindrical member, and

 means whereby the ends of the spiral tubular

.3(}

conductor are connected to piping outside ot

the heater. = - =
v 19. In a heater comprising a spiral plate, &

spiral fluid-conducting section, and & pair of
cylindrical members forming with the spiral
plate a spiral flue or passage, and means |
whereby the spiral plate and spiral fluid-con-
* ducting section sme supported. by one of the |

same, and a pairo

9

cylindricel memb‘ers indépende’ntly of the

other cylindrical member, a base-plate for
supporting the cylindrical member, and a
capping-plate extending across and closing

the top of the outermost cylindrical member
with a space therebetween and the top of the

35

40

mnermost cylindrical member for the pur- .

pose set torth,

20. In a heater comprising a spiral plate, a -

spiral fluid-conducting section, extending
parallel to the spiral plate and above the

F cylindrical members form-
ing with the spiral plate a spiral flue or pas-
sage inclosing the spiral ﬁuicﬁuonducting sec-
tion, and means whereby the spiral plate and
spiral fluid-conducting section are supported,

a base-plate for supporting the.cylindrical”

member, and a capping - plate extending

across and closing. the top of the outermost

cylindrical member with a' space therebe-
tween and the top of theinnermostcylindrical
member, the outer cylindrical member hav-

45
50

55

ing an elongated hand-hole therein, and a re- .

movable door for closing such hand-hole,

substantially as described and for the pur-

pose set forth. N o
In testimony whereof we have affixed ou:
signatures in presence of two witnesses.

EDMUND GRAVES MEREDITH CAPE.
RICHARD JOHN DURLEY.

Witnesses: L
Wirriam L. McFEaT,
FrED. J. SEARS.
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