Oct. 31, 1933.

G. A. STACEY
BOILER

Filed July 7, 1931

1,933,229

4 Sheets-Sheet 1

N AND 50160007
N O O O j00Qy) ¥
8 1/ O O OFOC
gg 0 0 Q=00 <
W inE= NpiE= e A
RN Lo o000l ®
4O OO LIOC =1 3 S
0.0 0HBo0 Ry 7 ASecey
S e
T AT 2 0




Oct. 31, 1933. G. A. STACEY

BOILER

Filed July 7, 1931

1,933,229

4 Sheets-Sheet 2

N\
' R
2w
. NN
N N
. N )
N6 :
P N R
; \ 93
3 : N
.I_ ’ §;(
N I' .III".
N | o ! ! . .  §
o Vo w\ \Y
X ST IR =
N I 8N
Eﬁ AN 1:”3' e ===
' == \y &, i, SLAN \\Q\ N \§\
I HE: T A N HH P NN
'}iiiiwifli I AN
I | i
&II::NI' ix \I "T% I ‘ J
Ic}l'l:u A i | | 3
||||'!|u B [ <
I“'” . i | Al
N- II |I ] ! ‘ w‘ Il h \
N Nl'}lll},i‘ i !Ill} | | \@ {\D
: it . I |
| Nl i ! | ‘Q
lli'l|:| I |
g
N
SR A1 [N R
NTHIEE N N A
e
: ] | i ! | :
S i
J T
Ryl IS0
Y S
Lo s BN, qfﬂ.ﬂtaceg
TinmE) (WA o
= l e 1 oy
*0 Ty Howny T Al
R ¥ v 8
NN ) e



Oct. 31, 1933. G. A. STACEY 1,933,229
BOILER
Filed July 7, 1931 4 Sheets-Sheet 3

Sboooy |

000

/A

). Jrwentor

— G A.Stacey

YA,

Utormery




Oct. 31, 1933.

G. A. STACE
BOILER

Y

Filed July 7, 1931

1,933,229

4 Sheets-Sheet 4

&
R e
T I
o SN OSF /N By
. 0O ¥
(THE i
N 1l Slcmaste] - on SRANEN
Q o -08\%% 8 L 8)
i A = N
tﬁ _.I::'{,] OO0} 0.0 9
i) = 0 O pOOE0
i X ]
it r V'
=il I
J::’::i ETNY :: ‘WIUF{T} _
il ik ~ | Il TT‘_ o
AR
Gﬂﬁ( :; ]‘“" l:Ig | i ‘
| <l | |
(i N ST |1
< RElislE
\ oty |:41|| {|}; | l
@ lllii:l;' | |1'f' | 1;‘; | : /\‘j’{
1[N e ! i1
il{:[!“l : ‘|‘i e Ili’ il I %
1/ 1w
IM”:;; |‘|’ R ! ?
i ' Q) |
B s L
IL = = 7 T 7 Jrwentor
i T aal BN [0S iz %/
= | NG N | 'y || |FAStacey
R -



Patented Oct. 31, 1933

UNITED STATES

1,933,229

PATENT OFFICE

1,933,229
BOILER -
George A. Stacey, Phoebus, Va., assignor of one-
‘half to Charles C. Curtis, Hampton, Va.
Applieation July 7, 1931. Serial Ne. 549,260
6 Claims. (CL 122—74) '

My invention relates to boilers of a type par-
ticularly adapted for use as the heating medium
in the air conditioning apparatus shown and de-
scribed in my copending application 549,259.

5 However, it will be understocd that my improved

boiler is in no way restricted to the use specified

as its inherent advantages render it a highly de-
sirable heating source in any hot water or steam
heating system.

10 It is-the purpose of my present invention to

provide a boiler that will maintain an excep- .

tionally low water line without sacrifice of grate
area,cornbustion chamber space or heat exchange
surface, and which will be exceedingly simple in
15 consfructien with resulting low cost of manufac-
ture. .
My improved boiler is particularly adapted for
the use of oil and gas as fuel and embodies a
construction wherein the combustion gases from
20 the combustion chamber are caused to flow suc-
cessively through more than two groups of flue
tubes, such travel of the combustion gases be-
ing controlled mainly by water legs forming an
integral part of the boiler. My improved con-
25 struction provides a self-contained portable boil-
er having a very long flue travel of the gases of
combustion which in turn effects a very high
percentage of heat exchange from the gases to
the liquid in the boiler, there being a great dif-
30 ference in temperature between the gases when
entering the first group of flue tubes and when
leaving the last group. Furthermore, by causing
the gases to partake of abnormaliy long flue
travel before escaping to the usual stack the
35 evaporation power of my boiler is increased. It
is' a recognized and desirable advantage of a
boiler to have a low water line and the construc-
tion of a boiler so characterized, without sacri-
fice of the necessary grate area, combustion vol-
40 ume, or heat exchange surface constitutes an
important element of my invention. The ca-
pacity of my improved boiler can be increased
by increasing its width and length proportionally
without materially increasing its height or the
45 height of its water line and without any diminu-
tion of its efficiency.

In the drawings chosen to illustrate my inven-
tion the scope whereof is set forth in the ap-
pended claims;

Figure 1 is a side elevation, partly in section
of a boiler constructed in accordance with my
invention;- .

Figure 2, a section on the line 22 of Figure 1;

Pigure 3, & section on the line 3—3 of Figure 4;
‘55 - Figure 4, a section on the line 4—4 of Figure 1;

50

Figure 5,-a view similar to Figure 1 showing a
modified form of ‘my invention;

Figure 6, a section on the line 6—6 of Figure 5;

Pigure 7, a section on the line 7—T of Figure 8;
and
- Figure 8, a section on the line

Referring to Figures 1 to 4 my improved boiler
is shown as comprising vertical side outer walls
10 - which are mutually connected by an arched
top wall 11. ‘The front wall of the boiler is shaped
to provide vertically spaced horizontally extend-
ing upper and lower pockets 12 and 13 respec-
tively forming vertical water legs 14, a crown
water leg 15 connecting the vertical water legs 14,
and ‘a horizontal water leg 16 constituting the
dividing wall of the pockets 12 and 13 and also
connecting the vertical water legs 14, The bot-
tom of the pecket 12 is constituted by a flue tube
head 17, while the bottom of the pocket 13 is con-
stituted by a flue tiube head 18. Doors 19 and 26
control the open and closed status of the pockets
12 and 13 respectively. The rear wall of the boiler

is shaped to provide a vertically extending pocket

21 on one side and vertically spaced upper and
lower pockets 22 and 23 respectively on the other
side. These pockets are shaped to provide vertical
side water legs 24, a central vertical water leg 26
communicating with the crown water leg 25, and

8—8 of Figure 5..
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separating the pockets 22 and 23 from the pocket .

21, and a horizontal water leg 27 separating the
pockets 22 and 23 and connecting the central ver=
tical water leg 26 and one of the vertical side
water legs 24. The bottoms of the pockets 21, 22
and 23 are formed respectively of flue tube heads
28, 29 and 30. The open and closed status of the
pockets 21 and 23 is controlied by suitable doors
or other removable closures, such a door 31 being
shown in closing relation to the pocket 23. The
pocket 22 is in communication with a stack fix-
ture 32. .Four distinct groups of flue tubes in-
dicated at A, B, C-and D respectively are embodied
in my improved boiler, said groups being arranged
in lateral and vertical spacement as clearly shown
in Figures 2 and 4. The tubes of group A are
supported by the heads 18 and 30; those of group
B by the heads 18 and 28; those of group C by
the heads 17 and 28; and those of group D by
heads 17 and 29. The combustion chamber of my
boiler is indicated at 33 and has its roof formed
of an arched metal sheet 34 of a length equal to
the distance between the tube heads of the vari-
ous groups, which heads and tubes associated
therewith said arched sheet supports. Forward
of the metal arch 34 I provide a fire brick arch
35 which latter occupies the space between the
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2
forward end of the boiler and the adjacent end
of the metal arch.

Entrance to the combustmn chamber 33 is con-
trolled by a door or doors 36. - Slightly over one-
half of the combustion chamber at the rear of
the latter is blocked by a fire brick wall 37 so as
to exclude direct communication between said
chamber and pccket 21 leaving only. pocket 23 to
directly receive the gases of combustion from
chamber 33.

From the foregoing it will be apparent that the--

gases of combustion in their travel from the com-
bustion chamber 33 will first enter the pocket 23
from whence they will be directed by the water
legs 24, 26 and 27 through the group of fiue tubes
A into the pocket 13 at the front of the boiler,
The gases will then be directed from pocket 13 by
the water legs 14 and 16 through the group of flue
tubes B into the pocket 21 from which latter they
will be directed by the water legs 25, 26 and 24
through the group of tubes C into the pocket 12,
From this last pocket the gases are directed by
water legs 15, 16 and 14 through the group of tubes
D into the pocket 22 from whence they pass into
the stack fixture 32.

In the modified form of my invention illustrated

in Figures 5 to 8 three groups of flue tubes E, F

and G are utilized instead of four groups and at
one end of the boiler a horizontal water leg 38
connects the water legs 14 and separates the tube
group G from the groups E and F and forms in
conjunction with the water legs 14 and 15 a gas
pocket. 39 which communicates with the stack
fixture 32 and also forms in conjunction with the
water legs 14 and fire brick arch 35 a gas pocket
40 mutually connecting the bores of the tubes of
groups E and F. At the other end of the boiler
8 horizontal water-leg 41 connects the water legs
24 and separates the tube group E from the tube
groups F and G. In addition this water leg 41
forms in conjunction with the water legs 25 and
24 a pocket 42 and.in conjunction with the water
legs 24 a pocket 43 which communicates with the
rear end cf the combustion chamber 33, it being
noted that the fire.brick wall 37 of the form shown
in Figures 1 to 4 is dispensed with and that the
gases of combustion are.free to enter the pocket
43 throughout the width of the combustion cham-
ber.

" In the operation of the modified form the gases
of combustion enter the pocket 45 and then travel
successively through tube group E, pocket 40,
tube group ¥, pocket 42, tube group G, pocket 39
and thence into the stack 32.

It will be apparent from the foregoing taken
in connection with the accompanying drawings
that I have produced a boiler of exceedingly low
water line without sacrificing grate area, com-
bustion c‘lamber space or heat exchange sur-
face, in fact, in the light of the length and height
of the boiler I have provided an exceedingly
large area of heat exchange surface with result-
ing enhancement.in the efficiency of the boiler,

I claim:

1. A boiler constructlon compnslng a combus-

1,933,229

tion chamber, two upper and two lower groups of
flue tubes, forwardly extending side and crown
water legs, rearwardly extending side and crown
water legs,ahorizontal waterlegconnecting thetwo
forwardly extending side water legs and disposed
between the upper and lower groups of flue tubes,
a vertical medial water leg depending from and
communicating with the rearwardly extending
crown water leg and disposed between both the
upper tube groups and the lower tube groups a
horizontal water leg connecting one of the rear-
wardly extending side water legs and the medial
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water leg and disposed between one of the upper -

tube groups and one of the lower tube groups,
and means closing communication between the
combustion chamber and one of the lower tube

‘groups.

2. In a boiler construction including a combus-
tion chamber, more than two groups of flue tubes,
and means to cause the gases of combustion to
flow successively through the groups of tubes,
said means including boiler water legs forming
at least two gas pockets at each end of the
boiler, with at least one of the pockets at each
end of the boiler having four defining side walls
formed by the water legs and the remainder of
said pockets at each end of the boiler having
three defining side walls formed by said water
legs.

3. In a boiler construction including a combus-
tion chamber, more than two groups of flue tubes
with at least two groups positioned laterally with
respect to each other and the remaining groups
above said.two groups, and means to cause the
gases of comiustion to flow successively through
3aid groups of tubes, said means including front
and rear water legs of the boiler.

4, In a bheiler construction including a combus-
tion chamber, more than two groups of flue tubes,
and means to cause gases of combustion to flow
successively through said groups of tubes, said
means including at least one horizontal W"Lt“l leg
at each end of the hoiler disposed between ad-
jacent groups of tubes.

5. In a boiler construction 1nclud1ng a combug-
tion chamber, more than two  groups of flue
tubes, -and means to cause gases of combustion
to flow successively through said. groups of flue
tubes, said means including a horizontal water
leg connecting vertical water legs at each end of
the boiler, said horizontal water legs being dis-
posed. at different levels with respect to each
other.

- 6. In a bhoiler constl uction including a combus-
tion chamber, more than two groups of fite tubes,

. each of said groups having their terminals dis-

posed inwardly of water carrying portions of the
boiler to preduce a plurality of transverse and
a plurality of vertical water legs at each end of
the boiler, said legs forming gas pocksts for
directing gases of combustion from said chamber
to a first group of tubes and then successively
through the remaining groups. .

-GEORGE A. STACEY.
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