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UNITED STATES PATENT OFFICE.

TIMOTHY G. ALDRICH, OF DENVER, COLORADO.

STEAM-GENERATOR.

Specification of Letters Patent.
Application filed November 26, 1907.

Patented Feb. 23, 1909.
Serial No., 403,876,

 To all whom it MAY CONCern:

Be it known that I, Tsmoray G. ALDRIGH

. citizen of the United States, residing in

_10

15

 boiler provided with fire tubes and

- fire tubes are placed water pipes wl
20

‘the city and county of Denver and State of

Colorado, have invented certain new and
useful Impl ovements in Steam-{Generators;

and- I do declare the followmo to be a iull

clear, and exact description of ‘the i 1y entlon

“such as will enable othere skilled in the .;lI't

to which it appertains to make and use the

- saine, reference being had to the accompany-
- 1ng drawmﬂ'e and to the letters and

figures
of reference marked thereon, which form
part of this specification.

My invention relates to improvements in

“steam: generators.

In my mmproved construction I employ a

1m these
11ch may
extend back and forth within the fire tubes,

- whereby a number of lengths of pipe are lo-

25

other extremity
~ steam to the
30
pipe through the fire tubes of the boiler, 1s

~cated in-each tube,; the latter being prefer-
ably formed f'eldtn"ely

large. This water
pipe 1s continuous through all the fire tubes

of the boiler. Omne ehtremlty is connected
with the boiler which serves as a water tank
or supply source for the water tube. The
of the tube delivers the
place where 1t 1s to be used.
The water while following the course of the

- vaporized or formed into steam before reach-

whereby the heat or products ot (,ombuetmn
are caused to travel the entu*e length of all

the fire tubes, before escaping.
- or supply tank is incased and the disch

40

ing the outlet extremity of the pipe. The

_hre tubes are connected at the opposite ends

of the boiler to form a continuous conduit,

The boiler
1aree

de-

extremity of the fire tube or conduit,

“hivers the products of combustion mLe the
boiler casing, at the extreml‘t} remote froin

the stack, whereby these products are com-

‘pelled to tl'evel forwardly around the boiler
on their way to the stack, thus utilizing
- whatever is left of their he eating capamtv

" in heating the water in the boiler.

By vlrtue of my 1mproved construction

o '_the heat 1s brought into more direct contact
50

with the water Whlle passing through the
relatively small pipes located in the fire

- tubes; than 1s possible 1n the mdmu*y fire

tube boﬂer where the products of combustion
~simply pass through a relatively large num-

55 her of small fire tubee entering at one ex-

__tremlty of said tubes and. escaping to the

|

[

ctack at the opposite extremity. In the
Jatter form of construction much of the heat
s lost by passing up the stack. In my im-
}...-1 oved construction the heat or products of
combustion may be caused {o follow the con-
tiuous fire tube (which may be of any de-
sired length), until their heating energy is
practically exhausted.

Having briefly outlined my improved con-
st 11(11011 I will proceed to desceribe the same
in detail reference being made to the accom-
panying drawing in which is illustrated an
embodiment thereof.

In this drawing, Figure 1 is a verticul
longitudinal section talen through my 1m-
ploved steam generator. Kig. 9 is an end
view with the casing removed. This is a
view looking in the “direction of the arrow
i i, 1. Plﬂ. 3 1s a cross section taken on
the line 3-—-3 F 10,

The same reference chavacters indicate the
same parts in all the views

Lt the numeral 5 desio nﬂte a botler which
as shown in the drflwme 1S prm*ztded with
four relatively large fire Tubes 6. As shown
m the drawing, an oil burner 7 is used to
supply the generator with fuel. The perfo-
rated e:&‘rlemlty of this burner 1s introduced
to the open 1inlet extremity of the fire tube
conduit. The heat or products of combus-
tion travel first through one of the lower-
most lengths of the fire tube, thence througl
Al 1101'110111‘1111 disposed channel § which
communicates at its opposite extremity with
another fire tube length 6 and travels thence
forwardly to the oppoelte extremity ot the
last named length, thence through a verti-
cally disposed channel 9 lea(hl]g to one of
the upper fire tube lengths 6, and thence for-
wardly througlr the Tast named length of
fire tube, and thence through a horizo: itally

disposed channel 10 which carries the prod-
ucts of combustion to another upper length

of fire tube 6 in which the products of com-
bustion pass forwardly and are chischarged
at the forward extremity of the botler into
a chamber 12 formed by surrounding the
boiler with a casing 13. This casing is suf-
ficiently large to leave room for the nroducts
of combustion to pass from the forward ex-
tremity of the casing to the rear end thereof,
the latter being 1n communication with the
stack 14. _

It will thus be seen that the various fire
tube lengths of the boiler, by virtue of their

connecting channels located at the extremi-
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ties of the boiler, form a continucus ﬁre 1 1s introduced or where the pmdue’ce of com-

tube conduit, into one extremity of which

the heat or produets of combustion are in-

trocduced, while these pi roducts of combus-

tion are ulecheloeu at the OP’OOSItG extremity

into the casing. The length of this conduit
or the number of fire tube lengths may be
regulated as desired or as may be found
necessary 1 orvder to utilize to the maximum
degiee the heat energy of the fuel.

~The water to be generated 1nto steam, 1s
aken fromn the boiler at one extremity pret-
embly at a central point, the boiler being
lnovlﬁee with an opening 15 at 1its forward
extremity to which a pipe section 16 is at-
tached. This pipe section leads to a pump
A from which a discharge pipe B leads to
a Pip
of the upper fire tube lengths 6 a numbern
of times. Asshown in the drawing there are
four lengths of the pipe 17 1n each fire tube.
After this pipe has been passed-through one
of the upper fire tubes 6 four times, 1t 18
connected by another pipe section I with a
corresponding number of lengths of pipe 17
located 1 the other upper five tube, after
which 16 passes downwfwdly through a pipe
section 18 (see dotted lines 1 Fig. 1) to the
pipe lengths of one of the lower fire tube
_enothe and after passing througn the latter
the desired number of tumes, passes thr ouoh
a pipe section K to the plpe lengths of the
other lower fire tube and finally escapes by
a pipe extension 19 into a ver !
hon 20 which delivers it to the location
where 1t is to be utilized for power or heat-
g purposes. It 1s evident that the water
taken from the boiler through the action of
the pump A 1s caused to circulate through
the various pipe lengths 17 in all of the fire
tubes 6, 1n which 1t is subjected to the action
of the heat and products of combustion in a

~most advantageous manner, sinee the pipe

495

50

55

60

65

through which it is passing 1s relatively
small. This water finally escapes as steam
into a pipe forming a continuation of the
pipe lengths located in the fire tubes, the

‘steam pipe being provided with a valve 21

whereby 1its escape 1s regulated.

As shown in the drawmﬁ it will be ob-
served that the water fellowmﬂ the pipe
through the various fire tubes {ravels in a
direction opposite the travel of the produects
of combustion, that 1s to say the water fol-
lowing the plpe travels first through the up-
per fire tube ] lengths and then downwwrdly
through the other fire tube lengths, escaping
into the steam pipe at the rear extremity of
the lower fire tube length where the oil
burner is located. In other words the water
following the pipe in which it is confined
enters the fire tube conduit at the extremity
where the products of combustion escape
therefrom, the water in turn escaping from

lengtin 17 which passes througn one

f1cal pipe see- |

bustion would enter assuming that an ordi-
nary fire box were utilized for the purpose.
From the foregoing description the use
and operation of my improved steam genera-

tor will be readﬂy understood. The heat

or products of combustion as shown 1n the
drawing, enter one of the lower lengths of
the fire tube and pass thence through “all the
fire tube lengths, traversmo the end connect-
Ing channels as heretofore explained, and
ﬁlnllv escape at the forward extremity of
the chamber inclosed by the casing surround-
Ing the bmler and pass thence to the rear
e&tremny of the said chamber and thence
out at the stack. The water passing from
the boiler, is driven by the pump A through

70

75

&1

the plpe in which 1t 1s confined, first travers-

g the upper fire tubes and then the lower
five tubes, forwardiy passing out as steam at
the forward extremity of the fi
where the products of combustion enter.

It will be observed that during the vapo-
rization of the water as heretofore explained,
the water in the boiler is also heated to a
certain extent so that when 1t enters the pipe
in which the steam 1s generated, its temper-
ature 1s still considerably above what may
be termed normal. -

The pump A 1s an important element in
the mechanism since through its agency the
water is taken from the boiler and forced
through the various pipe lengths until it

escapes from the pipe in the form of steam.

By virtue of this pump any desired or neces-
sary degree of pressure within the pipe sec-
tion 17 may be obtained. The pipe lengths

+ 17 virtually constitute the steam ﬂ'enerator_

in my improved apparatus and by the use of
the pump A my improved construction be-
comes a high pressure steam generator.

The tank or boiler 5 is prowded with a
pipe ()3 for supplying water thereto (see
Fig. 1

Havmﬂ thus described my mventlon, what
I claim 1s: _

1. In a steam generator, the combination
of a boiler provided with relatively large
fire tubes, channels connecting the fire tube
lengths at the extremities of the boiler, thus
forming the said lengths into a continuous
condmt means for mtroducmﬁ' heat or prod-

ucts of combustlon at one extremlty of the
conduit, while the opposite extremity of the

latter 1s open for their escape, and a water
pipe connected to be fed by the boiler and
having a plurality o lenﬂ'ths in each fire
tube, the said pipe being contmuous whereby

85

re tube length

90
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120

the water which enters at one extremity of

the pipe, is vaporized while following the

126

pipe through the fire tubes, and dlscharged

as steam at its opposite extremity.
2. A steam generator, comprising a water-

containing tank or boiler, rela,tlvely large
130

the fire tube conduit where the hqmd fuel | fire tube lengths formed therem, the said
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* lengths being connected at their extremities

- to form a continuous concuit, means for in-

10
~ such that the water is converted into stgnm
by following the pipe through the varlous
~conduits of the water tank or boiler, sub-

troducing fuel or products of combustion
‘under pressure at one extremity of the con-

dwuit and causing 1t to escape at the opposite

 extremity, a pipe communicating with the

boiler or water tank at one extremity, and
passing through the entire fire tube conduit,
a number of 1en0tlls of the pipe being lo-
cated in each condmt the pipe length bemo

stantially as described.
3. The'combmatlon of a water tank or
boﬂer a casing surrounding the same, the

.b01le1:‘ having a number of l‘elatwely 1&1‘08
fire tubes connected at their extremities to

- form a continuous conduit. means for intro-
E{'}

ducing heat or products of combustion under
pressure at the forward extremity of the
said conduit and finally discharging it into
the chamber surrounding the bmler at the
same extremity thereof Whereby 1t 1s caused
to travel rearwardly around the boiler to

- the stack and a water pipe passing through

salcdd conduit whereby the water 1is heated

Cand dehveled as steam, the travel of the

~ water being in the direction opposite the
34 travel of the

products of combustion, sub-

] _stantlally as descmbed

i T ETEE LT EEma T — W TR

4. A steam generator comprising a water
tank or boiler having relatively large fire
tubes connected at their extremities to form
a continuous conduit, means for introducing
heat or products of ‘combustion at one ex-
tremity of the conduit and causing 1t to
escape at the opposite extremity thereof and
a swater pipe connected at one extremity
with the boiler and passing through the va-
rious fire tubes whereby the water is heated
and delivered as steam at the extremity of
the conduit opposite that where 1t enters, the
travel of the water being in the direction op-
posite the travel of the products of com-
bustion substantially as described.

5. A steam generator comprising a boiler
vanw 1elat1vely large fire tubes, a pipe hav-
g a plurahty of leHO'thS located in each fire
tube, the pipe lenﬂths forming a continuous
pipe through all of the five tubes, and a force
pump connected to take water from the
boiler or tank and forcing it through the
entire length of pipe, snbstantlally as de-
seribed.

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

TIMOTHY G. ALDRICH.

- Witnesses:
Dexa NELSON,
Jrssie HoBAart.
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