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~and other advantages are obtained, substan-

- oub in the claims.:

30

35
“tachments. Fig. 3 represents 3 plan view of
- a serles of muitiple retorts with connectious,-
40
“scale, of-the multiple retort. under one form of

~its construetion; Fig. 6, alongitudinal seétion,
45

~tical longitndinal sectign of the fire-box end

SO

structions and combinations of parts, where-

1n which similar letters of reference indicate
corresponding parts in all the figures. |

Aig. 4, a partly sectional plan view of the main

of a single-flue retort, which may be uged in

UNITED STATES

PaTENT OFFICE,

AUGUSTIN IREL AMBLER, OF CHICAGO, ILLINOIS.

VAPOR-FUEL APPARATUS.

EPECIFICATION forming part of Letters P_atént No. 338,461, dated March 23, 1886.

‘Application filed December 0, 13_85.

‘Sérial No. 185,137, (No model.) .

Lo all whom it may concern: - |
Be it. known that I, AUGUSTIN IREL AM-
BLER, of Chicago, in"the county of Cook and
State of Illinois, have invented a new and use-
ful Improvement in Vapor-Fuel Apparatus,
of which the following is a full, clear, and ex-
act description. | |
This invention relates to apparatus for piO-
ducing and -utilizing vapor-fuel by the com-
bined use of petroleum or its produects and
steam, for generating steam and other pur- |
poses, or wherever the production of lame and
heat is required, incinding the sapplying of
vapor-fuel to buruing briek, lime, crockery,
and for the reduction of ores in furnaces, &e.
The invention, however, is more particu-
larly designed to be used in connection with |
locomotive-engine boilers, or other boilers of
the locomotive type, and it will be described.
more especiaily with reference to such use.
The invention consists in certain novel con-

i

by the vaporizing of the petroleum or oil and
the mixture of the steam with it or its vapor
are very perfectly and economiecally secured,

tially as hereinafter described, and pointed
Reference is to be had to the aecdmpanying
drawings, forming a part of this specification,

~ Figure 1 represents a vertical longitudinal
section of a locomotive-engine, in part, with
tender, having my inventicn applied. Fig. 2
is a plan view of the tender with certain at- |

applieable to or forming part of the invention .

burner portion of the"apparatus. TFig. 5 is a

mainiy sectional plan view, upon a larger |

- -

also npon a larger scale, of the burner portion
of the apparatus; Fig. 7, a horizontal section

place of the multiple one; and Fig. 8, a ver-

of the boiler, showing a modified construction

‘buarners E E below the retorts.

of right and left hand nipples f, arranged to

of the bridge and a series of single-cylinder
retorts. | | ' |

s

Referring, in the first instance, or, Liv. . _ wi-
ticularly, to the first six figures of the draw-
ings, A is the fire-box of the boiler of a loco-
motive-engine, or it might be any other boiler

~of locomotive type.

B is a water bridge, compartment, or dia-
phragm within the fire-box, to deflect and di-
rect the flame against the water-leg of the fire-
box, also against the crown-sheet, and, as
shown by the arrow in Fig. 1, directly into
the tubes or flues of the boiler. R

C C are the main burners used to run the
locomotive, D D the multiple retorts, an E
E the burners below the retorts for heating
the latter. These several devices are all lo-
cated below the water-bridge B in regular or-
der, one above or below the other, the main
burners C C being above the retorts and the

- The multiple retorts consist of a series of
cylinders or outer boxes, ¢, arranged horizon-.

| tally side by side, with end compartments, d,

in them, and numerous interior longitudinal
tabes or flues, ¢, connecting said compartments

35

65

70

75

at the opposite ends of thecylinders. Thesev-

eral retorts.are connected together by means

produce a return-action through the several

| sol-

retorts in succession, as clearly shown in Fig.

53 or said retorts may be otherwise equiva-

lently connected than by nipples, which lat-
ter, when used, may-either be reversely taper-

ing and smooth, or have right and left hand
threads on their opposite ends, respectively.
Bands or straps g also serve to bind or hold
the several retorts together. The burners C
C and I II are also constructed of parallel

-outer cyiinders; I; connected, respectively, at
thelr opposite ends, and with burner-orifices

90

¢ in and along them, and having a perforated
longitudinal tube or flue, &, extending through

each of them and connected by end elbow at- o
95

tachments, /, the whole being arranged so as

“te produce a reburn action through the entire

series of inner aind outer tnbes, or cvlinders

and tubes, respectively.

Fisapump ormixing-cuamber for the stean:
andt o1l or vapor; and m a pipe eonuvecting the
one end of the retorts D with said mixer for

I1CO

supplying vapor to the retorts, and n a pipe

coninecting the retorts with the one end of a

superheater orsuperheating-coil, G,said super-



10O

- forward end of. the boiler.
- Iisasupplementary burner armnged Cross- |-
wise within the suction-chamber H, to give ad-

‘ditional heatto thesuperheater, or to heqt tne
“same ab starting the apparatus.

- per part of the suction-chamber H or within-
" thestack K, and through which steam is blown
from the pipe o to create a constant suction or

- - partial vacaum within: the chamber H to as-
- mst the draft.

form an inner oil-reservoir, L, for supplying

20

-outer water tank or reservoir, M, fm supply-
- ing the boiler with water to keep up the steam.

~ erated by a wheel or handle, @, from above.

. with the oil which is lightest and {freest from- |
o 35
.. socket { from the upper surface of the oil in

. N, prowded at its upper end with a screen or
rose, w, and float O, and connected at its op-
.. posite or lowerend in 4 free or loose manner—

~ as, for instance, by a partial ball-and socket
_]Ollltr-—WILh the chamber . -

- Pis an upper eylinder or chamber on or |

40

_45
~ either mecbanically or otherwise, for use in
50
- with the bottom of the oil-reservoir.

- a/y and ¥ is a valve,with its attached stem and |

55

60 rEgulate and control the flow of steam to the

65 below the retorts the valve ¢ controlling the

" heater bei ng supplied w 1th steam at 1ts oppo

. ervoir L by a pipe, s.

25
- lar socket, ¢, in the lower part of the oil-res-
.+ ervoir near its one end, and through- which

site end from the steam dome or chamber of

the boiler by a pipe, o, subject to control by |

a cock, p, through a handle, », from the out-
side of the boiler. The superheater‘G 18 ar-
ranged within a suction-chamber, H, at the

J 18 a perforated nozzle arranged m the up-

- The tender of the engine is consbructed to J

the retorts D through the mixer F, and an

0il is supplied to the mixer F from the res-

This pipe is connected
at its receiving end with a2 chamber or circu-

the stem of a valve, «, passes, to admit oil to

stem of said valve, which may be a serew-
threaded one, passing upward and being op-

As it is always desirable to supply the retorts
sediment, it is supplled to the chamber or

the reservoir L, regardless of the depth of oil
therein, by means of a rising and falling pipe,

connected with the oil-reservoir L, for the pur-
pose of receiving ascending vapors, produced

starting when steam cannot be obtained. This
may be. done by well-known means—as, ior-
instance, by a force-pump and pi pe eonnected

Steam is applied to the mixer I by a pipe,

wheel for controlling the ﬂow of steamn there-
through

“mixer F.

d', Fig. 3, isa valve in a bmnch plpe €, o

retorts in starting. )

f7is the pipe to conduct the vapor from the
'multlple retorts D, through branch pipesand
valves ¢’ 7/, to the burneisQ aud Ig above and

supply to the burners C, and the valw o

‘spring

cylinder.

| any. mequallty in the expansion and contrac-
¢ indieates the valve to regulate and conbrol "

~ the flow and supply of oil by the pipe s to the

. 338,461

| which may e Worked by a lever, (ncnt shown - .

hele ,) controlling the supply to the burners B. .

the burners, to quwken the dra,fb and assish
combustion.

- Allthe pi pesﬁhlch me expased should h&ve.
an asbestus or other suitable covering, as 7:

shown, for the portion of the 1}1peﬂ wh*ch'_

passes baneqth the boiler.
A pipe, m

donkey-boiler (not shown)forsupplying steam

i is a pipe having a controlling- valve, I/, o
‘for conveying steam through perforations 7' 70
“in the pipes & to and through the orifices 1n*

', provided with a valve, fn, may_ .
be arranged. t0 connect the apparatus with 2 -
‘ab starting, and by which and the connecting-
pipes stefun may be catrsed to flow toall parts

of the apparatus, and may be so continued by
the operation of the proper valves until steam

of a suitable pressure is obtained in the main :
boiler or boiler proper of the apparatus,when
con HE{JBIOD w1th the do nkey bmler may besh ut-_

| off. . i
| The mtermr consbructlon of the multlple

retorts, as hereinbefore deseribed, 1S more
clearly seen in Fig. 5, in which, a,lthough the -

relative ay rangements of thevapor connectmg__;_ D

pipes m [’ 'md steamn-connecting pipesn ¢ are
‘somewhat different tothe arrangement shown.
- or to shut it off from the supply-pipe s, the |

in Fig. 3, and only three connected retorts are

represented the return action or course of the

90

steam throngh the tubes or pipes ¢, and vapor

through the outside eylinders or pipes, ¢,

(shown by arrows,) is the same, the IIIV&III';IOII .

not being restricted to any precise arrange-

ment of the eonnections,nor yet to the num-

“ber of connected retorts, the whole seues of

which form, ineffect, but a single retort. As

shown and descubed the retort comprises an

outer chamber, or series of outer chambers,

IO0

105

in which the combined vapors of steam and
oil, as coming from.the mixer, are both exter:

'na’lly heated by means of the lower burners,

DX and internally heated by steam circnlat-

ing through the tubes e, which connect at
_thelr op

d. One, ¢, of the heads @’ ¢’, in which these
tubes evuthm each ceylinder ¢ ﬁb is welded or

‘otherwise securely attached to the cylmder in
- steam-tight manner.
which the opposite ends of the tubes ¢ ﬂi‘ is.

The other head, ¢’, In

I1O

posate ends with the %te&m chambers

115

of a piston-like construetion, with a mﬂt%lhc .

-packing in its ppnphely to make a
close but sliding joint with the interior of the
This construction compensates for

tion of "the ifiner and cutertubes;or cylmﬂels
and tubes, If def-“-lred, steamways may we

used in the heads ¢® and end portions of the

tubes s fitting therein, to admit 'steam to the
backs of the metq]lw paekmﬁg to secure their
close and more perfect action, as shown in
Fig.- 7 of the drawings. This figure repre-

.sents a modified eon%mctmn of ’5’% retort, in

which each cylinder or chamber ¢ hasbutone
steam-tube ¢ within it. Fig. 8 of the draw-

120

(25,

I 50

ings shows such u@dlﬁ_edeonﬁtmebion of the
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retort or retorts in place within the fire -box | Vexy ‘simple means be condensed and utii-

10

20

-chambers of the retort, the steamn starting
from the dome and enterm;-z the retort by the |

25

-5 pipes in the retort and in the burners.

of the boiler, and a modified construction of
or substitute for the bridge B, the same being
designed to show that the or dmary brick arch
or cross-tubes, with or without brick, may be

employed to deflect the flame mstead of the

water-bridge shown in Fig. 1.

- The operation is as follows: Steam having
been made in the boiler, the valve p in the
pipe o is opened, which "allows of the steam
passing to and through the superheater and

to and through all parts of the apparatus to
which it 1s reqmred or desirable to admit it—

as, for instance, to and through the steam-
When
the retorts and other parts are thoroughly
heated up, the valve admitting steam to the
mixer ¥, also the valve admltbmg oil to the
mixer, are opened, and from thence the com-
bined oil and steam are passed into the vapor
spaces or chambers of the retort, steam being
admitted also to all the tubes and steam.

pipe n, and the oil supplied from the oil-res-
ervoir passing first to the mixer ¥ by the
pipes s, and afterward, in a broken-up condi-

tion and mixed with the steam, by the pipe

- m to the vapor - chambers of the retort, from

30

s

43

whence the vapor, in a highly - heated condi-
tion, by reason of the steam-pipes-in the re-
tort and burners E on the outside thereof,
passes and keeps up the supply to the bnm_
ers Cand E. When the vapor is thus made

‘or béconies sufficiently inflammable to burn

freely, wluch may be tested by opening the
valves ¢’ and /', that admit the vapor to the
burners, and lgmtmg the vapor from time to
time as it issues from the burners, the engineer

or operator may then set his valves to secure |

a steady flow of vapor, also steam, by the
plpES k to the burners to produce the neces-
sary degree and quality of flame and heat for

doing the work it is required to perform.

This by experience the operator will soon. be

familiar with, so a8 to obtain the besb or

most desirable results. |
- It will readily be seen that by a. pmper ma-

~n1pulat,10n of the valves the operator may

have the most perfect control over the heat

and flame, as well as its quality or character,
and that he can turn his flame down to a
series of mere jets, or, if necessary, fill the

- fire-box, boiler-flues, and suction- chamber in

front of the boiler Wlth flame, and that these

- " or other changes canbe made instantaneously.

The invention essentially diftfers from a inere

“atomizing system of devices,and will be found

 much more advantageous in the results ob-

65

tained, as well as more economical.
App]led to a locomotive, the chamber,
which cobstitutes an exhaust one, and smoke
box are couverted into a-suction and heating
chamber, and no sharp exhaust is needed to
break up & solid bed of coal in the fire-box
or to creabe a draft,.

but the exhaust-steam
~ from the cylinders of the engine may by.|

ized to heat both the water and oil in the
tender,

The utility of theinvention in 1ts combined
use of petroleum or its products and steam is

more perfectly attained in boilers of the loco-

motive type, as deseribed.
If desired, air instead of steain, :aay be
gjected through the burners for use in con-

70

73

nection with the flame produced from the

vapor.. -

Having thus fully described my mventlon; |

I claim asnew and desire to secure by Lebtexs_l

Patent—

1. In apparatus for the produetwn and
use as vapor - fuel of petroleum or its pro-
ducts and steam combined, the combination,
with a mixer of the oil and steam, of a retort
or reforts for heating the vapor derived from

said mixer, and a series of burners arranged.

above and below said retorts, and arranged to
receive their supply of heated vapor from
the reforts, essentially as described. .

2. In V'lpOI‘ -fuel apparatus, the comblna-
tion, with oif-and water reservoirs and tanks,
of a steam-boiler of locomotive type, having

a suetion- cha,mber in its forward end, a su-

perheater for the ‘steam, a steam and oil

‘mixer, a retort or retorts arranged within
the fire-box of the boiler, burners arranged

above-and below said retorts- and connected
with them, and pipes and valves connecting

and controllmg the supply of oil and steam

to the mixer and retorts, and vapor from

\ the retorts to the burners, substantlally as de

scribed.
3. The retort or retorts of the. apparatus,
consisting of a series of outer return vapor

tubes or chambers, and inner return steam

pipes or tubes secured at their one end to
inner fixed heads and at their opposite end to
inner sliding or piston like-heads, substan-
tially as shown and described.

4. In an apparatus for the productlon and
‘use of vapor-fuel, the combination of an oil

and steam supply, 2 mixer and force-pump,
retort-eylinders closed -at each end, internal
steam-heating tubes,steam-chambers,a vapor-
chamber in each cvlmder and connecting-

30

95

-
105
10

115§

pipes for the passage of the steam and vapor

from one eylinder to the other of the retort,

substantially as shown and deseribed. .
5. The cylinders forming the outer casings
of each part of the multiple retort, the head-

ings therein, the internal steam- heatmg tubes,
the steam- chambels and vapor-chambers,com-

bined with the pipes connecting the steam-

chambers and the vapor-chambers of each
retort, and the pipes and valves connecting
|. the. apparatus with the supply of oil and

120

125

steam and the bmners, substantlally as de-_'

scubed
AUGUSTIN IREL AMBLER

Wltnesses
E. T. WILLIAMS,
Ef)GAR HoLMES,
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