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To all whom 1t may conceri.
Be 1t known that I, Crarurs W. Tobp, citi-
zen of the United States, residing at Man-

chester, New Hampshire, have invented cer-

5 tain new and useful Improvunents in Steam-
Boilers, of which the following is a specifica-
tiomn.

My present 1nvention relates to improve-
ments in steam boilers designed more espe-
10 cially for engines known as automobile fire
engines, thouoh not Iimited in 1ts use to this
putmulm type of motor vehicle, and the
invention includes the novel features of con-
struction and arrangement and combination
15 of parts hereinafter described and particu-
larly set forth in the appended claims.
In the accompanying drawings Figure 1
13 a view partly in elevation and partly in
section. Ifig. 2 1s a plan view partly broken
20 away to show the arrangement ot the tubes.
IF1g. 8 1s a similar section on line 3—3 of
I‘lc‘v 1; I1ig. 4 1s a plan of the burner; and
F1ﬂs 5 and 6 are enlarged sectional details.
Referr: ing by reference characters to these
25 drawings, the numeral 1 designates the outer
shell of the boiler, and 2 and 8 inner shell
members, the shell 2 being connected at the
upper end to the outer shell by a cap or
header 4, while the inner member 3 1s con-
30 nected at the lower end to the outer shell
through the Spa-cinﬂ ring or member .
These inner shells 2 and 3 carry headers 6
and 7 which are Connected by a plurality of
closely spaced fire tubes 8. The space with-
35 1n the lower shell 3 constitutes a combustion
space or chamber which communicates
through the fire tubes with the space within
the upper shell 2, the products of combustion
being delivered th ough the central stack 1n-
40 dicated at 9. The combustion chamber 1s
open at its lower end, at which point 1s lo-
cated a device "Ldapted for serving a double
purpose of maintaining water hot when the
engine 1s not in use, and also as a feed water
45 heater for the fresh water supply. This de-
vice 1s 1n the shape of a casting comprising
essentially a plurality of concentric tubular
members 10 connected by radially disposed
passages 11, which are designed to be heated
50 by the main vapor burner 12 located below

the same and hereinafter more particularly

described. This feed water heater is con-
nected to the water space of the boiler by
two sets of external pipes or tubes indicated

Ay

re— e

| vespectively at+13 and 14, the pipes 13 con-

necting with the water space near the bot-
tom, while the pipes 14 connect with the
water space approximately centrally of the
height of the fire tubes. 1t will thus be seen
that when the vapor burner is in operation
and g1ving only a minimum amount of heat,
this heat is applied directly to the under-
side of the annular tubes 10, so that the
water, as heated, will rise throu'trh the tubes
14, and be hscharf}ed centr 111y into the
water space on converging lines, while the
cooler water in the bottom of the boiler will
descend through the pipes 13 to take its
place, and thus maintain circulation and
keeping up the heat of the water.

In a boiler of this type, and utilizing a
burner of the particular construction here-
mafter described m detail, it 1s of vital 1m-
portance that the fire tubes 8 should be lo-
cated very closely together, so as to provide
the maximum number of tubes. With this
arrangement, however, there will be a possi-
bility of an insuflicient flow of the water
through the central tubes, and 1n order to
obviate this, I omit certain of the tubes on
acial Iines so as to provide spaces or chan-
nels extending from the periphery inward
toward the center dir ectly in line with the
upper rings of the tubes 14, as indicated at
15 1in Iig. 9. The water supply to the boiler
connects with this he: ating member 10 by a
pipe 16 leading from any suitable sources
of supply, such for instance, as the usual
injector or feed pump, not shown herein.
In order to provide for efficiently heating
this member 10 In order to keep steam 1n
the boiler when the engine 1s standing in
the station, and also to. provide means by
which a powerful heat may be suddenly
applied to generate a high pressure of steam,
when necessary, I p]:'ovzlde a special burner
arrangement cooperating with this heating
member 10 and with the combustion spacd
ancd fire tubes, which will now be specifi-
cally described. At suitable points through
the tubes 10 or their radial connecting
branches 11, I pass tubes or thimbles 17
through which atomizing burners 18 are
ndapted to discharge duectly into the com-
bustion space. The main vapor burner 1s

composed of concgntlic hollow membhers 192%

and 12°) the Imner member 12 being de-
signec to be used as a pilot or starting mem-
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ber, and these concentric members being pro-
vided in their upper surfaces with radial
slots 12¢ through which the combustible

vapor passes, ‘111(:1 being ignited, burns di-

rectly in contact with the he’ltli[lﬂ" member
10. The atomizing burners 18 are located
at sm{ab]e 111te1mls 1n the hollow members

- 12 1 line with the tubes or thimbles 17, be-
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members 122,
vide a proper supply of the combustible
fluid to these several burners,
vided the arrangement whlch will now bhe |

ing threaded 1nto the top walls of the mem-

bers 12 2, as shown in detail in Fig. 5, and

screw plugs 19 being provided m the lower
surface to permit access to.the atomizing
burners from below.

main vapor burner and the atomizing burn-
ers, respectively. The former of these or

_that supplying the pilot or starting lighter
is indicated at 20, and this, 1t will be seerl,

passes Inward across the face of the vapor

burner to the central burner meimber 127,

over the surface of which it is coiled one or
more times, as indicated m Fig. 4, whence it
passes slightly downward at The center of
the ring -shaped member 12°, as indicated
at 20¢ in Fie. 1, and discharges into a mix-

'1110 nozzlie 91 comnnmlca,mno with the inte-

rior of the pllot burner 19%,

‘The supply pipe for the combustlble fluid
for the main vapor burner is indicated at
99, and this, it will be seen from Fig. 4,
bmnches toward both sides, and after
ing around over the outside ring member
122, 1s brought mward over the 111termedmte
FINg member, and thence mward, and for
celt,.un distance concentrically over the sur

pass-

face of the pilot light member 12°, from

whence both br ulches are

passed mdmllv
outward, and are

provided at their outer

ends with backwardly turned delivery pox-

tlons or nozzles 29¢ which discharge into the

mixing nozzle 23, which commumcates with
both the outer and intermediate ring burn-
ers 128  The atomizing burners are sup-
plied with both steam and hydrocarbon, the
steam being admitted to an annular space
18 1 the bumer 18 by a pipe 24, while the

hydrocarbon is admitted to a central pas- .

sage by a pipe 25, both of these passages

,Illllimﬂ n an atomlzmo nozzle or delivery

opening, as 1ndicated ab 26, which 1s 1n the
form of an adjustable removable screw plug.
The steam pipe 24 and hydrocarbon pipe 25
both pass around 1nside of the hollow burner
as shown. In order to pro-

I have pro-

described. A steam pipe 27 leads from a

suitable connection to the steam space of
“the boiler, and this has a branch 28 pro-

vided Wlth a suitable I'eouhtmn leve 29
which connects with a reservoilr 30) Whlch

~supplies the hydrocarbon to the pipe 25 for
the ‘ttOIl”ll?lIlO,bU_I‘llelS this pipe 25 being

1to the

the burner by a

tion,
Timit myself to the specific construction or
special design and arrangement shown, as
be va-

986,876

- provided with a suitable reg ulatmn valve

mdicated at 25%, The steam pipe o4 is con-

nected to the pipe 28 prior to its point of

connection with the reservoir 30,

able regulating valve 242,
39 of the steam pipe provided with a pres-

sure reducing valve 32* connects with a res-
orvoir 33 for supplying hydrocarbon for the
pﬂot and ain vapor burner, this reservolr

33 connecting with a pipe 3a this pipe 35
being provi ided with a T- couple 36 which 1s

- - connected 1espect1vely to the pipes 20 and
Three sets of pipes are used to suppl—-y i
the combustible fluid to the pilot burner,the

29, suitable regulating valves being pro-
vided, as indicated at 20° and 22°. Both
reservoirs are plovlded with pressure gages

as indicated at 30* and 34*, and the reservoir
30 1s provided with a m[ety valve 807, which
is set at the maximum Ieservoir pre&sme

Cut-off valves are provided in the steam
and oil supply pipes 24 and 25, respectively,

O5b

as 1ndicated at 24°, , SO that when the

- boiler is not m use, the pipes 24 and 25 may
- be closed without disturbing the adjustment
of valves 24* and 252 th1s bemg especially

desirable when the reservmr is located above
the level of the burner.

- It w
tinct burners are shown, and are controlled
and operated by diff erent methods. In the
vapor burner, the hydrocarbon is forced
surner under pressure, and the nre

18 contro. _
pilot and 22° for the main burner. The reg-
ulating valve 82* is used only as a reducmo

as indi-
- cated at 31, and is also provided with a suit-
Another branch

111 thus be seen two. separate and dis-

led by the supply valves 20* for the

70

70
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valve to reduce the boiler pressure to the _

required pressure in reservoir 33. In the
atom burner the hydrocarbon is sucked into
slwht vacuum generated by
the lifting type of atomizers. The valves
24 and 252 are not disturbed after they have
been adjusted and locked, but the fire is here

105

controlled by the reoulatmo valve 29 which

reduces the boiler pressure to a low (prob-
ably about 10 lb) reservolr pressure, and,
in turn, acts against the valves 24* and 95*’-
and eorrespon 111101‘}; Increases or dlmmlshes
the snpply through the atomizers. '
While I have described with considerable
partict lmlty what T at this time regard as

the best construction embodying my inven-
it will be understood that I do not

the detailed construction shown ms b
ried without departing from the 5p1r1t of
my invention. =

Having thus descmbed my mventlon ‘What
I claimis—

{. In combination a steam boﬂer hawmo 2
lower hollow water heating member with

110
115
120

12a

a combustion space above the same, a burner

‘member below said water heatmﬁ member

for heating said water heating member and
3! plurahty of atomizing burners assocmted

130
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with said burner member and adapted to
project heated products through said water
heating member into the combustion space,
substantially as described.

2. In combination a steam boiler having
a horizontally disposed tubular water heat-
g member and combustion space above the
same, sald water heating member having
vertical tubes or flues passing therethrough;
a burner member located below said water
heating member for heating said water
heating member, and atomizing burners as-
soclated with said burner member and in

line with said tubes or flues for projecting

heated products through said tubes or flues,
substantially as deseribed.

3. In combination a steam boiler having a
horizontally disposed water heating member
composed of concentric water tubes having
at suitable intervals vertical tubes or flues
passing therethrough and a combustion
space above the same, a burner member lo-
cated below said water heating member and
composed of concentric burner rings in line
with said concentric water tubes for directly
heating the latter, and atomizing burners in

|

i

-

Iine with said vertical tubes or flues for pro-
jecting heated products through said tubes
or flues 1nto said combustion space, substan-
tially as described.

4. In combination a steam boiler having
a horizontally disposed water heating mem-
ber composed of concentric water tubes and
radial connecting branches, and having a
combustion space above said water heating

member, said concentric water tubes and

branches having at suitable intervals verti-
cal tubes or thimbles, a burner member com-
posed of concentric burner rings located be-
neath  sald concentric water tubes for
directly heating the latter, said burner tubes
having radial connecting branches, and at-
omlzer burners carried by said burner rings
and branches in line with said vertical tubes
or thimbles, substantially as described.

In testimony whereof, I aflix my signature
In presence of two witnesses.

CHARLES WILLIAM TODD.

Withesses:
Warrer B. Mitcuzry,
Artaur C. BUNEER.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”

30

30

40

49



	Drawings
	Front Page
	Specification
	Claims

