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'"WTLLIAM I. TETER, OF PHILADELPHIA, PENNSYLVANIA.
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SPECIFICATION formihg yart of Letters Patent No. 617, 785, d'a,tet_i' J gnuary 17,1899.
| Application filed October 30, 1897, Serial No. 653.3_87. (No model.) |

To all wiomy it meay concern:.

~Be it known that I, WiLLiaAM L. TETER, of
“the city and county of Philadelphia, State of
- Pennsylvania, have invented an Tmprove-
5 mentin Apparatus for Generating and Utiliz-
- Ing Gaseous IPuel, of .which the following is a
specification. e R
My invention relates to apparatus for gen-
- erating and utilizing gaseous fuel; and it con-
ro sists of the improvements which are herein-
after fully described and claimed, reference

- being had to the accompanying drawings..
Theobjeets of this invention are to provide
a furnace for burning ordinary fuel with
5 means toinsure a complete combustion of the
fuel and thereby to obtain a greater and more

uniform heat, toincrease the intensity of the.
heat by the utilization of gaseous fuel in ad-.

~dition to the ordinary fuel employed, and to
20 effect the consumption of the smoke or un-

burned particles of fuel in the produects of

combustion. - L R o
The complete combustion of ordinary fuel
rendersthe generation of heat much more eco-

25 nomical, enables inferior and cheaper grades

of coal to be used, and avoids the formation of
“felinkers” or imperfectly-consumed portions
- of fuel. S |

- In furnaces in which more or less rarefied
30 fuel—such, e. ¢., as steam and vaporized hy-

‘drocarbon—has been fed into a retort so lo-
cated as to be directly subjected to the prod-
ucts of combustion arising from the consump- |
tion of the fuel on the grate and thereby

35 raised to’a high degree of heat, whereby the

oil and steam are more or less decomposed

into volatile gases which are supplied to the
body of incandescent fuel on the grate by

buruers located under it, more or less diffi--
4o culty has beeu experienced in constructing.a

- retort capable of withstanding the great heat
to which it is subjected and possessing a suffi-
cient capacity for contraction and expansion
without injury or loosening of the joints. -

45 A part of the present invention relates to
- the construction of a retort whereby it is en-
abled to expand and contract to the required
-extent without injury and to withstand the
‘intense heat to which it is subjected.
50~ Another part of my invention relates to the
- empioyment of a simoke-consumer for con-

_products of combustion and to the construe-
tion thereof, whereby gaseous fuel may be

‘utilized and the ‘consumer may be directly
subjected to the products of combustion of

the fuel cn the grate without liability to be-

5:’

come injured or loosened at the joints by con-
traction and expansion or the intense heat to

which it is subjected. -_

My invention also relates to means for sup-
plying a foreed draftof heated air or air and
superheated steam to the fuel on the grate to

- A part of the present invention relates to

improvements upon the apparatus deseribed
in my Letters Patent No. 499,054, dated June

0, 1893, in whichisdescribed an apparatus em-
ploying a gas-generating chamber located in
the rearof the grate, so as to be directly sub-
jected to the products of combustion arising
therefrom, and a burner communicating with

said generator and extending under the grate.

~ In the accompanying drawings, Figure 1 is

60

‘assist the gaseots fuel supplied by the burners
‘in effecting the complete combustion thereof.

65

70

/5

a side elevation of a furnace embodying my

‘invention,with the incasing brickwork in lon-

gitudinal section to expose the interior. Fig.
2isaplan view, enlarged, of the retort-burners

“and smoke-consumer. Fig. 31is a transverse

sectional view of the retort on the line x « of
Fig. 2. - Fig. 4is a perspective view of one of

‘the retort-supporting frames. Fig. 5isa side
elevation, similarto Fig.1, illustrating a modi-

fication. Fig. 6 is a longitudinal sectional
view of one of the retort-tubes, illustrating a

modification thereof. Fig. 7 is-a plan view

of the coil through which a forced draft may

.be supplied to the furnace-grate; and Fig. 8
1saperspective view of the furnace illustrated
in Fig. 1, with part of the incasing brickwork

broken away to expose the interior.
A is'the ordinary furnace-grate.

B is the retort, located in the rear of the R
95 .

grate. "This retort consists of a tubularstruc-

“tare and 1is preferably composed of a series

Bol

g0

of transversely-arranged tubes C, united at

of ordinary wrought-iron tubes having a pro-
tecting-sheathing. This sheathing is shown

‘their ends by couplings D and forming a |
substantially unitary structure. In mypre-

ferred construction the retort-tubes C consist 100 .

in I'ig. 3 as a continuous cast-iron sheath E, -
suming thesmoke orunburned portionsof the | and in Fig. 6 it is 'shown as a series of cast-



o

boxes F I provided with notches f
inner faces adapted to receive flanged collars

9

iron sleeves or rings E' to permit of expansion

and contraction and to avoid the liability of -

the retort-tubes to crack, owing to the in-
equality of the expansion of wrought and cast
iron. In-the latter case the spaces beiween
the rings or sleeves E’ may be filled with cru-
cible clay or other -refractory material, as
indicated at €. In this way the retort-tubes

will be able to withstand the intense heat to
which they are to be subjected without lia-
Dbility of cracking. |

_ T Faresupporting frames or boxes, of metal
or refractory material, resting on fire-brick

supports in which the couplings D of the re-

tort-tubes are supported. I have shown the
on their

e on the ends of the retort-tubes. = The coup-

- lings D within the boxes F are covered with

20

 contract, so that the retort will not be sub-

or‘embedded in crucible clay or other refrac-
tory material and are thus proteeted from in-

-

jary. |
each other when the retort-tubes expand or

- jected to strain or be liable to become weak-

10

35

ened or injured at-the joints. - -

G are burners located under the grate A
and commnnicating with the retort b by a
pipe II. S ' |

'K 18 a pipe commmiicating with the retort

B,by means of which highly-inflammable fuel,

such as oil in a more or less rarefi
tion, is supplied thereto.
R’ is an ejector connected

ed condi-

with the pipe I{;

by means of which the oilissupplied through

the pipe K to the retort. The ejector is con-
nected, asby asupply-pipe Q', with the source

of oil-supply. Steamissuppliedtotheejector

40

50

- _increasing the combustion of the fuel and
55 | :

6o

by a pipe 7', leading from a supply-pipe 7,

communicating with the steam-boiler 1 or-

other source of steam-supply. Ihaveshown
the pipe 7’ communicating with the pipe r
through a steam-chamber R.

F

The oil in a more or less vaporized condi- |

tion mixed with steam is fed by the ejector
R’ through the pipe K to the retort I3, where,

‘being subjected to intense heaf,it is convert-
‘ed with the steam into volatile gases, which

pass through the pipe-II to the burners G,
where they escape and pass up into the body

of incandescent fuel upon the grate A and

are consumed partly therein and partly in
the space above the grate, thereby greatly

adding to the intensity of the heat. .

I is a smoke-corisumer located in the rear |.

of the grate A and adapted to consume the

unburned particles which escape from the fuel

in the form of smoke. Thissmoke-consumer

is 50 located that it will be directly subjected.
tothe products of combustion arising from

~ theconsumption of fuel on thegrate A, where-

by it will be raised to an intense heat, and

- inflammable fuel, such as steam and oil, in
- 65 a more or less rarefied condition supplied to

it may be composed to a_greater or less ex-

tent into volatile gases, which arve allowed to

The boxes I ¥ may move to and from

817,785

escape into the products of iaombustion,'and

particles of fuel escaping in .the form of
smoke. This smoke-consumer preferably

which the rarefied oil and steam are intro-
duced and in which they are converted wholly
or partly into volatile gases, and a perforated
portion conmceted therewith, into which the

‘volatile gases pass and.from which they es-
eape. - As shown, this smoke-congsumer con-
‘gists of a perforated pipe I, supported atits

ends by the frames F' I and connected by a

the frames or boxes FF F and protected by fire-

pipes Q2 and 72 in a mannersimilar to that in
which the oil and steam are supplied to the
ejector R'. The mixed oil and steam in a

smoke-consumer, and being decomposed in

| the pipe J emerge from the burner I in the

form of volatile gases, which are ignited by
the flames from the grate and burning with

particles escaping in the form of smoke.

be consumed therewith to burnthe unburned

consists of a closed portion orreceptacle, into

clay in a ‘manner similar to the ends of the
retort-tubes C C and their couplings D. -
- L is a pipe leading to the smoke-consumer

and connected with an ejector R?, to which
oil and steam are supplied through supply-

jo

75

80

‘coupling j with a closed tube or-receptacle J, =
‘similarly supported. The ends of the pipes
1 J and their coupling may be supported in

85

| more or lessrarefied condition is thus fed by
the ejector R*® through the pipe L to the

95

‘an intense heat act to consume the unburned
-FO0

" The oil (usually ordinary hydrocarbon oil)
may be supplied to the ejectors in any con-

venient manner. To insure.a steady and

aniform supply of oil without the necessity

of operating a pump continnously, I prefer

to employ the following devices: .

M is a tank communicating
with a force-pump O, by which a quantity of
oil may be pum
tank.. =

pressure may be supplied to the tank M.
~ Q%is a pipe leading from the tank M and

by & pipe N’
ped trom a reservoir into the -

Q is a Water-pihpé by which .'wat'e'r;"_ ﬁnder

105

110

| having two branches Q' Q? leading to thein-

- jectors R’ R?, respectively. g*
may.be interposed in the pipes Q" Q* toshow

Sight-gages g' §°

the passage of the oil.-

115

| Risasteam-chamber to which steam is sup-

plied by the pipe r and from which it issup-

regpectively. T |
~ § is a drip-pipe from the steam-chamber..
'Qil is supplied by the pump O to the tank

plied to the ejectors R’ R* by the pipes 7' 7%,

120

M, to which water under pressure isadmitted

by the pipe Q. The oil floats on the top of

125

the water and is forced by hydrostatic pres-

‘gure into the pi_Pef Q?®, whence it is drawn by
R? through the pipes Q Q*

the injectors R’ .
and is forced in .a finely-divided condition

into the pipes K and L. As the oil i3 drawn

by the injectors R’ R*it becomes divided and

130 .

falls in drops, and i8 therefore in condition

to be more readily atomiz
by the action of theinjectors.

atomized or finely divided




5
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‘In the eon3t1uet1on shown in Ifig. 5 the

consrstmtr of a series of tubes C sheathed iti-

smoke-consumer J-is omitted, and a forced jackets each (,omposed of a series of inde-

draft of superheated steam and air is Sup-
plied to the furnace under the grate.
. U is a blast-pipe opening under $he grate

.- 1A and burners G and communicating with a
~funnel-inletu communmatlnw with the etter-

nal air.

'W is a steam- plpe leading from the boller

or other source of supply and provided with'

a nozzle w in the funnel-inlet u, by means of

which-a forced draft of air and steam is

forced through the inlet 70 into the pipe U.
U'isa superheatm o-coil located within the

furnace and interposed between the inlet w
-and outlet of the blast-pipe, through which
‘the air -and steam pass and become supers-
heated before being - supplied, to the

" This forced draft of air and superheated

steam mingling with the volatile gases sup-

plied from the burners G assists in produc-
ing a complete combustion of the fuel on the

| frrate and a more intense heet

LJ

The details of construction which ha,ve been

. shown for the purpose of illustrating my in-
-vention may be varled Wlthout departmg-

from it.

What I claim as new and desire to secure |
| traction and expansion of the tubular retort,

refractory material carried by said frames, by-. S
“which the .couplings of said tubes are cov- -

by Letters Patent, is as follows:
1. Inapparatus for generating and ut111z1n o

- gaseous fuel, the combination with the ﬂ'rate,

of a retort, loeated adjacent thereto so as te
be dlrectly subjected to the products of com-

bustion therefrom, and.composed of a series

5 .0f tubes coupled together at their ends, sup-

porting-frames independeént of one another

supporting the ends of said tubes, means to

- supply steam and oil to said retort, and a

burner located immediately under the orate
and communicating with the retort.
2. The retort.for ﬂ'enera,tmn' gaseous fuel,

' conmstmg of a series of tubes C united at
-~ their ends by couplings D, and’ the support-

ing-frames I, F, -each 1ndependeut of the
other supportmn' ‘the ends of said tubes :—.md"

contalning said couplings.
3. The retort for generatmg gaseous fuel

consisting of a:series of tubes C united a,t,'
their ends by conplings D, and the support-

ing-frames: F, F, each mdependent of the
other supportm-:r ‘the ends.of said tubes and

- containing said couplings, and- fire-clay lo- |

cated in said _boxes by Whlch smd couplmge

are covered.

4. The retort for generatmg -:ra,eeous fuel,
consisting of a series of tubes C sheathed in

cast-iron Jackets and united at their ends by

couplings D, and the supporting-frames F, F,.

each mdependent of the other supportmg

-the ends of smd tubes a,nd contammn' said |-

cou plings.
. The retort for n'eneratmg gaseous fuel,
consmtmn' of a series of tubes C sheathed in

- jackets each composed of a series of inde-

- pendent cast-iron rings, and cou pled torrether |

at their ends.
6. The retort for wenemtlng gaseous. fuel

grate. .

pendent cast-iron ‘rings with a sheathing

| layerof refractory matenalbetween adgoceut -

rings, and.coupled together at their ends.

3

70

7. In apparatus for generating and utiliz-

ing gaseous fuel, the combination with the
grate, of a retort, located adjacent thereto so
as to be directly eub,]eeted to the products of

.combustion therefrom, and.composed of a
tubular structure; supportmg—frames inde-
pendent of one another supporting the ends
of. said tubular structure and having provi-

sion for movement relatively to one onothel
under the action of the contraction and ex-

- pansion of the tubular retort, and a burner

located under the grate and comm um{,atmn

~with the retort. -
8. In apparatus for _genemtlng and utiliz-

‘ing gaseous fuel, the combination with the

grate, of a retort, located adjacent thereto so

as to be directly sub;]eeted to the products of -
| combustion therefrom, and-composed of a

series of tubes united at their ends by coup-

lings, supporting-frames independent of one

75

8o

9o

another supporting the ends of-said. tubes

and having provision for movementrelatively

to one another under the action of the con-

ered, and a burner located under the grate

and commumcatmg with the retort.

95

100

. 9.-In apparatus for generating and utiliz-
mg gaseous fuel, the combination with the.

grate, of a retort, loea,ted adjacent thereto so

as to be, dlrectl y eub;jeeted to the produets of

combustion arising therefrom, and consisting

of atubular struoture burnere located under

the grate and connected with the retort, a

103

smoke-consumer embracing a perforated tube

or receptacle, also located above the grate

and adjacent to the retort so as to be sub;]ect-

-ed to the products.of combustion arising from -

the grate, and means to supply a highly-in-
flammable fuel, such as rarefied hydrocar-

*bon, o said smoke consumer.

10. In apparatus for generating and utiliz-

110

1r5
ing gaseous fuel, the combination with the

gra.te, of a retort, located adjacent thereto so -
as to be dlreetly sub;eeted to the products.of -

combustion arising therefrom, and consisting
of a tubular structure supportmﬂ‘ fra.mes

| supporting the endsof said tubular structure,
‘burners located under the grate and con-
‘nected -with the. retort, a. smoke-consumer -

consisting of a,tubular structure embracing
a perforated tube, located above the grate and

I2Q

125

-adjacent to the retort so as to beeubJ ected to -

the prodnects of combustion arising from the

grate, and supported by the frames whichsup-
port the retort, and means to supply a highly-
inflammable fuel such as rarefied hydrocar-
bon, io-said smoke-consumer |

11. In apparatus for generating and utiliz-

mg gaseous fuel, the eombmatlou with the-
grate, of a sm oLe -consumer, located adjacent

130 |
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20

4.

_,the1=et0 30 as to be directly subjected to the
products of combustion arising therefrom,
and consisting of a tubular sfructure embrac- |

ing a perforated tube, and supporting-frames

supporting the ends of said tubular structure

and having provision for movementrelatively
to one another to permit expansion and con-
traction of the tubular structure. -

- 12. In apparatus for generating and utiliz-
ing

products of combustion arising -therefrom,

and consisting of a tubular structure emorac-

ing a perforated tube, supporting-frames sup-
porting the ends of said tubular structureand
having provision for movement relatively to
one another fo permit expansion and contrac-

tion of the tubular structure, and refractory.
material carried by said supporting-frames

“and covering the ends of said tubular struc-

ture.. .

" 13. In apparatus for generating and utiliz-
ing gaseous fuel, the combination of a retort

consisting of a tubular ‘structure, a smoke-

porting the ends of said tubular structures

: .!,.'1' oo

gaseous fuel, the combination with the
arate, of a smoke-consumer, located adjacent
thereto 8o as to be directly subjected.to the

second tubular structure independent of the
first embracing a perforated tube or portion,
and supporting-frames, supporting the ends

supporting-frames, supporting the ends of

) |
consumer also consisting’of a tubular strue-
ture and embracing a perforated tube for the

brac . Witnesses:
eseape of gases, and supporting-frames sup-

617,785

and free to move to and from each other un- 3o
der the expansion and contraction thereof.

' 14. In apparatus for generating and utiliz-
ing gaseous.fuel the. combination of a retort
consisting of a closed tubular structure B, a

35

of said tubular structures and free to move
to and from each other under the-expansion
and contraction thereof. - - o 40

15. In apparatus for generating and iitiliz.+
agaseous fuel the combination of a retort

ing

congisting of a closed tubular structure I, a
second tubular structure independent of tho

first- embracing a perforated tube or portion,

said tubular structures and free to move to

and from each other under the expansion and
‘contraction thereof, and means for supplying

a highly-inflammable fuel, such as rarefied oil 50
and steam, to each of 83id-tubular structures.

In testimony of which invention I hereunto
set my hand. o |

" WILLIAM L. TETFR | -

ERNEST HOWARD HUNTER,
J. W. KENWORTHY. -
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