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| line V V, Fig. III, lookmﬂ' in the direction

lo all whom it may concern:
BeitknownthatI, THOMASJ. FORDE, a resi-

dent of Geneva, in ‘the county of Ashtabula

and State of Oth have invented certain new

and useful Imprevem entsin Vapor-Generat-

ing Apparatus for Hydrocarbon - Burners,
and I do hereby declare the following to be .e
full, clear, and exact description of the in-
venmen such as will enable others skilled in
the art to whmh it pertains to make and use
the same.

My invention relates b0 improvements in
vapor-generating appel atus for hydroearbon-
bumers

T'he primary ObJth of this 1nvenmon 1S to
provide apparatus of the character indicated
which is capable of producing an aeriform or
gaseous Inflammable fluid well adapted for
burnmf‘f with an incandescent mantle, which
has an exceedin oly large capacity and is very
economical and lelmble 1n 1ts operation, and
comprises such a construction and arrange-
ment of parts that the liability to fires or ex-

plosions heretofore liable to result from the

operation of apparatus of the character ]l’]dl-
cated 1s successfully avoided.

With this general object in view and to the
end of 1*eelizing other advantages hereinafter
appearing the invention consists in certain
features of construction and combinations of

parts hereinafter described, and pointed out |

1n the claims.

In the accompanying drawings, FigureTis
a slde elevation, partly in eeeuon ef appa-
ratus embodynw my invention, and portions
are broken away and in sectton in this figure
to reduce the size of the same and to more
clearlyillustrate the construction. TFig. IT is

a side elevation, largely in section, of a valve-

casing containing a back-pressure valve, a
check-valve, and cut-off valve, and instra-
mental in maintaining the required air-pres-
sure upon the body of oil within the oil-sup-
ply reservoir of the apparatus, and this fig-
ure shows the parts full size. Fig, Il is a
side elevation, mainly in vertical section, of
the vapor-generator and the connected gen-
erator- heater and valve-casings and other
portions of my improved apparatus, showing
the parts approximately full size. Fig. IV

1s a horizontal section on either ¢ne of lines
IVIV,IFig, T,

~erator.

I'ig. Visavertieal section on

L P S ——

1nd_1eeted by the’ arrow. Flt}r VIis a hori-
zontal section on line VI VI, Fig. III. Fig.

VII is a horizontal section on 11ne VII VII

55

Fig. IIT, and portions are broken away in

thls ﬁﬂ'ule to more clearly show the construc-

tion. Fig. VIII is a horizontal section on
line VIIT VIII, Fig. ITI, looking upwardlv
Fig. IX is a seetlon on lme IX IX, Fig. V,

loekmw in the dlleetlon mdleated by the
Arrow.

- Referring to the drawings, ¢ deswnetes a
vapor-generator which comprises, prefer&bly,
two pa,mllel vertically-ar 1&!]“‘6(1 plpee or hol-
low cylindrical members o eud a’,

arranged

6o

a suitable distance apars ]dtemlly and f()llll-_ ”

ing the central section of the generator,
hollow cap or top section a?, and a hellow
base or bottom eeetmn a’. The tubular sec-

tions or pipes a’ and ¢ have their lower ends

serow-threaded externally and engaging (see
Fig. I1I) correspondingly-threaded apertures
12, formed in the upper wall of the base a?,
and eensequenblv the passage-ways extending
through the pipesa’ and o’ arein open 1elab10n

1 at thelr lower ends Wlth the chamber of the
The pipes a’ and a’ of the generator
“have their upper ends engaging correspond-

base as.

ing apertures 13, formed in the lower wall of
the top section aﬁ which is brazed or othermse
rigidly secured to the said pipes ¢’ and ¢a'.

The base or bottom section a® has (see Figs. I
and III) a lateral aperture 14, which is en-
‘gaged by the dischargingend of the oil-supply
‘pipe-line b. The aperture 14 constitutes the
“oil-inlet of the generator.

The said inlet is
of course leeeted below, but prefembly cen-
trally, between the pipes ¢’ and a’ of the gen-
‘The inflammable gasolene or hydro-—
carbon oil is introduced, therefore into the
chamber of the hollow base a® of the genera-
tor, and the vapor generated within the gen-

‘erator ascends through the pipes o' end a'

into the chamber of the cap or top section @?
of the generator. The oil-supply pipe-line &

has its receiving end connected and in open
relation with Lhe lower or oil-containing por-
tion of the oil-supply reservoir ¢, (see Flb I,)
which 1s located a suitable distance from the
generator and preferably outside of the build-
ing suppited with the inflammable aeriform
| or gaseous mixture produced by my improved
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apparatus for heating and lighting purposes.
The reservoir ¢ is shown located at an eleva-
tion below the floor-line 15 of a building pro-
vided with the said apparatus. The upper
portion of the chamber of the reservoir ¢ con-
stitutes an air-space ¢', into which air under
suitable pressure—a pressure of from five to
thirty pounds, according to circumstances—
is introduced, and the air under pressure
within the said air-space is instrumental in
forcingoil fromthesaid reservoirintothe pipe-
line b and becomes saturated or laden with
vapor rising from the body of oil ¢* within the
sald reservolr.
with a valve or valves 0’ for controlling the
supply of oil to the generator. The pipe-line
b has preferably two valves b’, located the one
near the generator and the other in close
proximity to the oil-reservoir. Both of the
said valves b’ are opened, if not already open,
to establish a flow of oil from the said reser-
voir to the generator, and the valve b', next
to the reservoir, will be left open until re-
palrs in or a rearrangement of the pipe-line
b becomes necessary; but the valve b’ next to
the generator is opened or closed according
as the generator is to be placed into or out of
service. An air-conducting pipe-line d sup-
plies air to the npper and air-containing por-
tion of the oil-supplyreservoirc. (See Fig.l1.)
The pipe-line d extends, preferably, through
the top of the oil-supply reservoir straight
downwardly into the lower and oil-contain-
ing end of the sald reservoir, so that the air
supplied to the said reservoir has fo pass
through the body of o0il within the reservoir,
whereby the saturation or lading of the air
with oll-vapor 1s facilitated. The pipe-line
d has its receiving end connected with the
upper end of the air-supply reservoir e, which
is provided 1n any approved manner with a
pump ¢ forsupplyingthesaid reservoir e with
air under pressure. The air-supply reservoir

e and the connected pump e are preferably

located above the floor-line 15 in the building
wherein the generatoris provided. The pump
isoperated untilasuitablepressure-—say {rom
sixty-five to one hundred pounds of pressure,

according to circumstances—is established

within the air-reservoir. |

The pipe-lined,which, asalready indicated,
connects the air-reservoir with the oil-reser-
voir, is provided with a back-pressure valve
d’, whereby the desired air-pressure within
the oil-reservoir ean be maintained notwith-
standing a difference of air-pressure within
the two reservoirs. The valve d' (see Fig.
I1) is located within the chamber d? of the
valve-casing d® between the inlet d* and the
outlet ® of the valve casing, and =aid outlet
and inlet are arranged in the line of the pipe-
line . A portd®isin open relation with and
extends inwardly from the inlet d* of the
valve-casing and has 1ts inner and discharg-
ing end arranged to discharge into the valve-

casing chamber d? toward the valve ', which

The pipe-line b is provided

|

707,689

the port d° and opens or closes the said port
according as 1t 1s actuated from or against
the port. The valve d’' is formed upon an
arm 17 of a flexible diaphragm 18, which is
suitably applied within the valve-casing and
forms one of the walls of the valve-casing
chamber d* with which the inlet d* and the
outlet d°connect. The diaphragm 18 engages

an outwardly-facing shoulder 19, formed on

the valve-casing. The valve-casing has an

annular internally-serew-threaded flange 20

around the shoulder19,andacorrespondingly-
screw-threaded ring 21 is screwed into the
sald flange. An externally-screw-threaded
endwise-adjustable sleeve 22 engages corre-

‘sponding threads formed internally of the

outer end of the ring 21. The diaphragm 18
has a stem 23, extending outwardly centrally
of and through the ring 21 and through the
sleeve 22, and a spiral spring 24 is mounted
and confined upon the stem 23 between the
diaphragm and a flange or shoulder 25, formed
upon and internally of the outer end of the
sleeve 22. The spring 24 is under tension
and acts to retain the valve d’ open, so as to
establish continuity in the passage-way be-

i tween the inlet d* and the outlet ¢® of the

valve-casing, and the tension of the springis
regulated by means of the adjustable sleeve

22, being increased or decreased according as

the said sleeve is turned in the one direction
or the other. Obviously if an air-pressure of
twenty-five pounds is to be maintained upon
the body of oil within the oil-supply reservoir
the tension of the spring should be so regu-
lated by a proper manipulation of the sleeve
22 that a back pressure of twenty-five pounds

in the chamber of the valve-casing d? and

75
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against the inner side of the diaphragm 18 -

shall be required to somewhat more than
counterbalance the action of the spring, so as
to result in the actuation of the said dia-
phragm outwardly, and thereby move the
valve d’, connected therewith, into its closing
position. Obviously the air- pressure . re-
quired upon the oil within the oil-reservoir
will be greater or less according as the vapor-
generator is located at a higher or lower ele-
vation. The air-pressure required will also
vary with the temperature of the atimosphere.
Vapor-laden airfrom within the oil-reservoir
is utilized insupplying the generator-heater,
hereinafter described, in commencing the op-
eration of the said heater, and oil will vapo-

rize more readily at a higher than at a lower
‘temperature.

- The pipe-line d at any suitable point be-
tween the back-pressure valve d’ and its dis-
charging end, (see Fig. I1,) preferably within
the outlet d° of the valve-casing d?, is pro-
vided with a check-valve d?, and the said out-
let is provided upon its surrounding wall with
a seat 26 for the said check-valve, and the ar-
rangement of parts is such that the check-
valve willengage thesaid seat,and thereby ob-
struct continuity in the passage-way through

is movable toward and from the said end of | the outlet as soon as the desired air-pressure
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upon the body of oil within the oil-supply
reservoir has been established. The provi-
sion of the eheck-valve d* and the back-pres-
sure valve d' in one and the same valve-cas-

Iing simplifies the construction and renders

the assemblage of the parts convenient. The
presence of a check-valve df between the
chamber d* of the valve-casing d° and the air-
pressure inlet of the oil-supply reservoir is

important, because thereby any injary to or

impalirment of the diaphragm 18 of the said

valve-casing which necessitates the repairing

or renewal of the diaphragm will not inter-
fere with the operation of the air-pressure
already supplied to the oil-reservoir.
The pipe-line d to accommodate repairsin
or a rearrangement of the said line between
the valve-casing d® and the oil-reservoir and
to accommodate repairs on or a renewal of the
check-valve d' is provided in close proximity
to the oil-reservoir with a valve ® (see Fig.
1) for interrupting continuity in the passage-
way through the said pipe-line next to the|
0il - reservoir. The valve d° remains open
however, until closed for the purpose of re-
pairing or renewing parts, as aforesaid.
The inlet d* of the valve-casing ® is pro-
vided with a cut-off valve—such, forinstance,
as a plug-valve d’—for cutting off the supply
of air-pressure from the air-supply reservoii
and consequently by closing the valve d° re-

pairs in or a renewal of the diaphragm 18 and
connected valve ' or seat for the latter are

accommodated without interfering with the
alr-pressure within the air-reservoir.

T'he oil-supply reservoir (see Fig. I) has 11:S
top provided with a suitably- closed inlet ¢®
and has the said top provided also with an
air-discharge valve ¢

in the oil-reservoir is relieved. A discharge
of vapor-laden air from the oll-reservoir pre-
paratory to replenishing the said reservoir
with cil is important to guard against the
possibility of an exploswn 1esultmn' from ac-
cident, and the removal of air-pressure from
within the said reservoir preparatory to re-

plenishing the reservoir with oilis important

also to prevent the passage of oil to the va-
por-generator should by inadvertence the
valves 0’ of the oil- conductmﬂ* pipe-line b be
left open.

Kach upright pipe @’ of the Uenemtor 18
(see Fig. I1I) provided mtelnally with an oil-
heating and oil-vaporizing cylindrical hollow |

~drum 7, which 1s arranged centrally of the

said pipe ¢'. The said drum 7 has such di-

‘mensions transversely and such arrangement
within and relative to the generator-pipe «”

surrounding 1t that an annular vaporizing-
space 30 is formed around the said drum
within thesaid pipea’. Thesaid drum f ex-
tends from within the chamber of the bot-

tom section ¢® of the generator upwardly.

through the said pipe &’ of the generator into
the chamber of the cap or top section ¢° of
the generator.

By closing the valve
¢’ and opening the valve ¢! air-pressure with-

The said drum is closed, of

3

course, top and bottom, and has its bottom
provided centrally with a depending stem £,
which rests upon the bottom of the chamber
of the base @’ of the generator, and conse-
quently holds the drum elevated above the
sald bottom. The said drum is held cen-

trally within the surrounding generator-pipe

¢ in any approved manner and preferably
by means of several lugs 7* formed upon and
externally of the drum at snitable intervals
circumferentially of the drum. The said
drum adds greatly to the area of the vap-
orizing-surface of the generator, and conse-
quently facilitates the vaporizing of the oil
supplied to the generator. Kspeciallyis the
hollow drum illustrated well adapted for use
in facilitating the vaporizing of the oil, be-

the air within the chamber of the drum is an
excellent non-conductor of heat.

The lower wall of the chamber of the bot-
tom section ¢’ of the generator is provided
below each drum f with an aperture 29,which
has its surrounding wall secrew-threaded and
18 large enough in diameter to accommodate
the introduction of the said drum into the

of the drum for cleaning purposes. A corre-

the bottom of the chamber of the secetion o’
of the generator, and the depending stem f*
of the sald drum rests upon the said plug.
The apertures 29 formed in the lower wall of
the bottom seciion a¢® of the generator and
closed by the removable plugs a* accommo-
date not only the introduetion into and re-
moval from the generator of the drum 7, but
afford also access to the interior of the gen-
erator-sections a', @', and ¢’ for cleaning pur-
poses. I would here remark that the gener-
ator 18 supported in any approved manner,
but 1s preferably mounted and secured upon
a bracket or stand. (Not shown.)

The generator heater or burner (see Figs.

II1, VI and VII) comprises, preferably, an
S-Shaped coil or pipe ¢, extending around

erator and arranged in .a horizontal plane

The said coil ¢ is closed at one end, as at ¢’,
Fig. VII adJacent to the space between. the
pipes a' and o' of the generator, thence ex-
tends around one.of the said pipesa, in onedi-

a &nda ;andthencearound theotherpipe a'in

the opposite direction, and thence terminates

cause the hollow drum is quickly heated and

l

spondingly externally threaded plug a*closes
the sald aperture 29 and forms a portion of

both pipes o' of the central section of the gen-

70
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cenerator and accommodate also the removal
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1ect10n thence extends between the two plpes o

adjacent the space between two pipesinanin-

let-forming arm g%, to which vapor-laden air
from the air-space of the oil-reservoir is con-
ducted by means of a suitably-valved pipe-

“line m, which leads from the top of the said
‘reservoir,

as shown 1in Fig. I.  The coil ¢ is

promded at the top (see I I‘w’s II1, V, and VII)
with vapor-discharging pelfmatlonq prefer-
ably in the form of sloLs g°, extending trans-
versely of the coil and arranged at short' in-
| tervals longitudinally of the coil.

T'he slots

125

I30




g% in the central portion of tho coll g extend

- entirely across the top of the coil, so that the

flames issuing from the said slots upon the

| ignition of the vapor discharged aL the slots

shall impinge against both plpes a’ and o' of
the generator. The slots g°in the remaining

- pmtmns of the coil ¢ are folmod only next

10

L5

adjacent to the said pipes a/, so that the
flames issuing from the last-montloned slots
upon the ignition of the vapor discharged at
the said slots 1mpinge only against tho adja-
cent pipe of the generator. Tho coil g rests
upon a shelf 5, ‘Whleh eztonds around and be-
tween the pipes ¢’ and o' of the generator,
and the said shelf is provided with nuImerous
vertical periorations or air-inlets A’ (seealso
Fig. VIII) forsupplying air froni below to the
ﬂames issuing from the coil during the opera-

- tion of the burner or crenomtm hoator formed

20

25

30

by the said coil. To effect a proper circula-
tion of the air thus supplied to the burner-

coil g, the shelf 2 is provided with an up-
wardly-projecting flange A2 extending along

“the surrounding edge of tho shelf around tho

generator and cut away, as at /i’, to accom-
modato the location of the inlet- formmﬂ' arm
g* of the coil. The flange 7? is instrumental
in confining or detammﬂ' the airsupplied to
the burner from below w1th1n the ehamber
formed within the said flange, and thereby
causes the said air to participate in estab-

- lishing proper combustion during the opera-

35

10

tion of the burner. The shelf /i issecured to
the vapor-generator, profera,blv by means of
two set-screws /4, (see Figs. I, V, and VIII,)
which extend through omrespondmﬂ'ly-
threaded holes formed in lugs /%, which are
formed upon and depend from the sald shelf,
into engagement with the pipes or members
o' of the generator. Obviously, therefore, the
shelf A is -adjustably supported and upon
loosening the serews At is rendered free to be

| adjustod up or down to enable the setting of

45

Lo

35

the shelf at the desired elevation and is se-
cured in the desired adjustment by tighten-
ing the said screws.
perfluous to remark that the flames issuing
from the burner or generator heater and im-
pinging against the pipes o’ and o’ of the gen-
erator heat the generator as required to ef-
fect the vaporizing of the oil supplied thereto.

A valve-casing [ and valves for controlling
communication between the vapor-accumau-
lating chamber of the top Seotion a* of the
gonera,tor and the vapor-inlet g* of the gen-

—erator-heater is provided at one side of the

generator, preferably centrally between the

- pipes a’ and ¢’ of the generator, as shown in

Figs. 11I, V, and VII. The valve-casing /

(seo Fig. V) comprises an upper horizontal

tubular member /', having one end conneected
with the top section ¢? of the generator, a

lower horizontal tubular member [?, arranged
in line and in close proximity to the vapor-
inlet g* of the generator-heater, and an up-
right tubular member [, which connects the
aforesaid members > and [’ together.

It appears almost su-

§

|
l
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i

vapor-accumulating chamber of the top sec-
tion a® of the D*onorator has a vapor-outlet a?,

oommumcatmn‘ with the inner end of the va-
por- oonduotmﬂ‘ passage-way formed in the

| upper member I' of the valve-casing [, and

the vapor-conducting passage-way formed in
the upright member b of the said valve-cas-
Ing connects the said passage-way in the up-
per valve-casing member [’ with the vapor-
conducting passage-way formed in the lower
member [ of the valve-casing, which last-
mentioned passage-way is arranged to dis-
charge, as already indiecated, into the vapor-
inlet g° of the generator- heater. The pas-
sage-way in the upper member !’ of the valve-
casing is suitably shaped to form a seat for
a suitably-applied stub-valve !, arranged to
control communication through the said pas-
sage-way and employed to establish and in-
terrupt communication between the chamber
of the top section a®of the generator and the
vapor-inlet g° of the generator-heater. The
passage-way formed in the lower horizontal
member [* of the valve-casing ! is shaped as
required to accommodate the reception and
operation of a suitably-applied needle-valve
[’, extending into the said passage-way and
employed to regulate the discharge of oil-
vapor from the said passage-way into the va-
por-inlet g° of the generator-heater.

The valve-casing [ (see Fig. V) is provided
with a tubular member {9, depeodmﬂ' from
the member /[ of the said casing and arranged
in line with, but of course below the upright
tubular member [ of the said casing. The

‘depending member [ has the passage-way

therethrough connected with the passage- way
formed in the member 2 of the valve-casing

and is provided internally, a short distance

below the passage-way in the said member
[?, with a seat [ for a suitably-applied stub-
valve [°, employed to interrupt and establish
oommumoatlon through the passage-way of
the said depending membex [ of the valve-
casing, and the said depending member 5,

‘below the valve-seat {7 therein, is plowded

(see Figs. I and IX) with a latelally -project-

ing tllbulal arm [, connected, in any ap-

“space of the oil- supply reservoir.
‘bers /', [*, and [ and the member * and its

The l

proved manner mth the pipe-line m, which,
as already indicated, extends from tho alr-

The mem-

arm > are made of a single casting, and, ob-
viously, the needle- valve [ is instrumental
111 ron'ulablnw the supply of vapor to the inlet
g~ of the woﬂera,tol-hea,tel from the vapor-

| oonduotmg pipe m, as well as from the cham-

ber of the top SeGEIO_D a* of the generator.
The pipe m is preferably provided mn close

'proxlmlby to the oil-supply reservoir, with a

valve m' for cutting off the supply of vapor-
laden air to the sald pipe-line when repairs
or alterations in the said pipe-line or in the

connected valve-casing / become necessary.
- The peculiar construction of the valve-cas-

ing [, hereinbefore described, is meritorious
not only because it reduces to a minimum
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the number of parts required to conduet va- |

por from the pipe m and from the generator
to the vapor-inlet ¢* of the generator-heater,
but because it is exceedingly convenient in
the assemblage of the parts.

Two valve-casings o and o are arranged at
opposite sides, respectively, of the top sec-
tion a® of the generator and secured to the

8ald section ¢® in any approved manner.

Kach valve-casing o (see IFigs. I, 1II, and

VI)iscomposed, preferably, of a eross-shaped
casting comprising a horizontally-arranged

tubular member o’ and a vertically-arranged
tubular member 0* interseeting the member
o'. The member o' is serew-threaded oxter-
nally at its inner end and engages a corre-
spondingly - threaded lateral aperture af,
formed in the generator-section a®. The pas-
sage-way 0° formed in the horizontal mem-
ber o' of the said valve-casing, extends to the

inner extremity of thesaid member and there

communicates with the chamber of the top

section a® of the generator. The passage-way
0%, formed in the vertical member 0? of the
said valve-casing, extends to the upper ex-
tremity of the said member and there dis-
charges into the lower end of a suitably-sup-
ported veriically-arranged eylindrical tube 7,
which has its upper end discharging into the
lower end of an upwardly-extending service-
pipe s, which is closed at its lower end, as
at s', around the tube ». The passage-ways
0° and o, formed in the members 0" and 0%
respectively, of the said valve-casing, inter-
sect at 0°. The passage-way 0® of the said
valve-casing is suitably shaped to form a seat
for a suitably-applied stub-valve 0°, which ex-
tends into the said passage-way and controls
communication betweenthe said passage-way
and the passage-way o of the valve-casing.
The last-mentioned passage-way o is formed
as required to accommodate the reception

and operation of a suitably-applied needle-

valve o', employed to regulate the feed of the
heated vapor received thereby to the afore-
said tube . Each valve-casing o has its in-
tersecting passage - ways 0 and o* formed
during the operation of casting the said cas-
ing, so as to avoid the necessity of subse-
quently boring holes and other expensive
workmanship. Heretofore valve-casings of
the character indicated were made by boring
holes to form two passage-ways arraunged at
right angles to each other and then boring a
third hole between and conunecting together
the said passage-ways and plugging the said
third hole at the outer end after having es-
tablished communication between the two
psssage- ways. Such construection was, ob-
viously, not only expensive, but objection-
able, in that leakage at the plugged end of
the hole connecting the two passage-ways
could not be efficiently and satisfactorily
avolded. DBy my improved constructicn, in-
volving the formation of the intersecting
passage-ways o° and o* during the operation

celving tube 7.

outer sides of the said tubes.
is perforated, as at ¢, to accommodate the
extension of the tubes 7 from within the said

5

drilling or expensive workmanship is re-
quired to connect the said passage-ways to-
gether, and leakage at or adjacent to the june-
tion of the said passage-ways is successfully
avoided.
drical tubes »and 7, (see Fig. III,)supported
as will hereinafter appear, are in open rela-
tion, therefore, at the lower end with the up-

Two vertically - arranged cylin-

75

per and discharging end of the vapor-dis-

ralve-casing o. |

T'he top section a? of the generator is pref-
erably provided at the top with an external
flange a', extending around the said section
a*.  Thesaid generator-section a2 is provided
upon its upper surface with two upwardly-
projecting and vertically-arranged lugs a?
and ¢°, which are formed integral with the
sald section a® and are located a suitable dis-
fance apart and arranged between and adja-
cent to the vertically-arranged members o of
the different valve-casingsoando. The lugs
¢’ and a® have their upper ends forming a

charging passage - way o* of the adjacent

support for a horizontally-arranged saddle p,

wherein a horizontally-arranged air-chamber-
forming casing { is seated, and the said sad-
dle p is provided with two vertically-arranged
apertures p' and p’, snugly engaged by the
upperend of the vertically-arranged member
0 of the different valve-casings o and o, re-
spectively, and the said saddle is provided
around each aperture p' with an upwardly-

projecting annular flange p? snugly embrac-

ing the lower end of the adjacent vapor-re-
The air-supply casing ¢ ex-
tends a suitable distance laterally beyond

the outer side of each tube r and the valve-

casing 0, adjacent to the said tube, and is
provided at each end with a removable per-

forated or screen-forming cap ¢, by removing
which access is had to the interior of the cas-
ing ¢.

The casing ¢ is composed, preferably,
of two metallic sections that are joined end
to end, as at /%, centrally hetween the tubes
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r and r, which extend through or approxi-

mately through the said casing. A top plate
' rests upon and extends longitudinally of

the casing ?, preferably between the tubes 7

and 7 and a suitable distance beyond the
The casing ¢

casing into the service-pipes s. The tubes »
and the plate 7' are preferably composed of
a single casting. "The casing 7 is provided
at the lower end of each tube » with an aper-

ture £, which accommodates the location of

the saddle’s flange p° embracing the said

11§
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tube, and the said flange p? forms a seat fora
b o

valve-forming sleeve 7%, which snugly, but
easlly, embraces the lower end of the said

tube r and is provided with a handle 7% for -

turning the same. The said sleeve 7* has
lateral apertures or air-inlets 74, arranged to

130

register in the full open position of the said

sleeve or valve with different lateral aper-

of casting the valve-casing, no subsequent | turesorair-inlets +%, formed in the sleeve-em-




5 valve-forming sleeve 72, with which the said

[0

15 .p and p=, respeatwely

20

25

30

braced portion of the said tube T
the air supplied to each tube » from within
the air-supply chamber of the casing ¢ is
regulated by a proper manipulation of the

tube is provlded The air supplied to the
tubes » from within the chamber of the cas-
ing { commingles with the heated oil-vapor
conducted to 'rrhe sald tubes from the vapor-
generator and improves the combustion of

the oil-vapor at the burners, (not shown,)

which are supphed with the commmﬂ'led 0il-
vapor and air by the service-pipes s. The
sleeves r*and r* rest upon thedifferent flanges

The plate o is rigidly but removably se-

cured in place upon the air-supply casing ¢

by means of two bolts % and 7% which ex-
tend vertically through the said plate and
through the casing ¢ into the different lugs
and aﬁ 1espeet1ve]y formed on the top of the
generator, as hereinbefore described. The
heads of the bolts abut the upper surface of
the plate ', and the shanks of the bolts en-

gage correspondingly-threaded holes formed
1n the said lugs, which consequently perform

the function of nut% between which and the
heads of the bolts the saddle p, the casing ¢,

-and the plate " are clamped together upon

tightening the bolts. _

It will be observed that the lugs /% elevate
the saddle p and the air-supply casing ¢ above
the vapor-generator, so as to form an air-cir-

~eulating space between the said saddle and

35

the top “of the said generator and accommo-

.date a free circulation of air around the air-

snpply casing ¢, and thereby reduce the lia-

~ bility of the e.ir within the said casing being

40

heated by the heat rising or radlatmg from
the generator-heater when the latter is in op-
eration. To pO‘SITlVGly prevent the air with-

in the air-supply easing { from being modified |

in temperature by heat rising or radiating
from the generator-heater, I cover the said
casing at the bottom and well up on the sides

with a laver w of asbestos or other material.

- that is not only a good non-conducior of heat,

55
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but is fireproof, and therefore there is no lia-
bility of the origin of an explosion or fire
within the tubes » or the connected service-
pipes, and any flame arising from the gener-
ator or sparks resulting from the ignition of
dust or combustible particles upon the gen-
erator and connected parts have no ingress
to the interior of the casing ¢, tubes =, and
connected service-pipes from below the said
casing. I would remark, also, thatto confine
the flame arising from the generator-heater
during the operation of the said heater below
the top of the vapor-generator and to obtain
the proper ¢combustion during the operation
of the said heater I have provided a guard-
forming laterally-perforated casing w, pref-
erably of sheet metal, extending around the
vapor-generator between the ﬂenerator heater
and the flange a* of the top sectlon a* of the
generator. The said. guard, atits upper end,

Obwousl)- '
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abuts against the under side of the said
flange o and is slotted or cut away to accom-
modate the location of the valve-casings o
and o and [ where the said casings join “the
top section a*® of the generator. The said
cuard atits lower end embraces the flange /*
of the generator-heater-supporting shelf A

i and is secured to the said flange A°, prefer-

ably removable by means of serewsw'. The
sald guard w has numerous lateral perfora-
tions or air-inlets w?*® for admitting to the

flames i1ssuing from the generator- hea,terdur—

ing the operation of the heater the requisite
supply of air to support the combustion. The
sald guard prevents an external draft or cur-
rents of air from interfering with the flames
issuing from the generator - heater and 1s in-
strumental in confining the said flames below
the top section a*of the generator and around
the pipes a’and o' of the generator. Thesaid
guard is instrumental also in excluding dirt
and dust from the generator-heater and from

| the generator between the heater and the top

———-—.—_————-_—-—-—-_

within the said tank.

casing [ to the generator-heater.

section of the generator.
The operation of the apparatus,asalready

indicated, is as follows: The tank c is kept

supplied with oil, and the desired air-pres-
sure is maintained upon the body of the oil
The valve or valves b’
of the oil-supply pipe & are opened, if not al-

ready open, preparatory to the operation of

the vapor-generator, so as to flow oil from
the said pipe into the generator, and the valve
m' of the vapor-conducting pipe m is opened
if not already opened. Oil having been sup-
plied to the vapor-generator the normally
closed valve 8 of thevalve-casing [ is opened,
S0 as to supply vapor-laden air from the pipe
mtothe vapor-inlet g°of the generator-heater.
The mixture of oil-vapor and air discharged
into the generator-heater is ignited by means
of a lighted match held next to the heater
next below the shelf A or at perforations w°
in the casing w. Vapor quicklyaccumulates
within the generator and 1s conducted from
the chamber of the top section a® of the gen-
erator through the valve-casing [ by opening
the stub-valve /%4 which is normally closed,
to the vapor-inlet g° of the generator-heater.
The needle-valve [° is manipulated to obtain
the desired flow of vapor trom the valve-
Of course
as soon as the generator has been heated by
the flame resulting from the ignition of vapor-
laden oil qupphetl to the ﬂenerator by the
pipe m to form a suitable quantit.y of vapor
within the generator the valve [° of the valve-
casing [is closed, so that the generator-heater
is then only supplied with vapor conducted
from the generator. The vapor is conducted
from the generator through the valve-casings
0 into the tubes 7, into which a suitable quan-
tity of air, by proper manipulation of the
valves with which the said tubes are pro-
vided, is introduced, and the air and vapor
conducted to the said tubes r commingle and
rise into the service-pipes s.
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'I'he construction, assemblage, and applica-
tion of the parts p, 7, 7', %, and ¢ are, it will
be observed, exceedingly simple and con-
venlent for cleaning and repairs

What I claim 1s—

1. Apparatus of the character indicated,
comprising a vapor-generator having an oil-
inlet at the lower end and a vapor-outlet at its
upper end, means for supplying oil to the
sald oil-inlet, a generator-heater arranged be-
tween the upper and lower ends of the gen-
erator and provided with a vapor-inlet, a
pipe-line for supplying oil-vapor-laden air to
the generator-heater, and a valve-casing hav-
ing the following: an upper tubular vapor-
recelving member in open relation with the
aforesaid vapor-outlet of the generator and
extendinglaterallyof thegeneratoroutwardly
from the said vapor-outlet, & lower tubular
vapor-discharging member arranged to dis-
charge into the vapor-inlet of the generator-
heater, an upright tubular member having
the passage-way therethrough connecting the
passage-ways formed in the aforesaid vapor-
recelving member and vapor - discharging
member of the valve-casing, a valve for in-
terrupting and forestablishing a flowof vapor
from the generator through the said valve-
casing, a tubular member having the passage-
way formed therein connected with the pas-

sage-way of the aforesaid vapor-discharging
‘alve-casing and connected
and in open relation with the aforesaid pipe-

member of the

line, a needle-valve for regulating the dis-

charge of vapor from the vapor- dl%chawmﬂ'_-

membel of the valve-casing, and a valve for
establishing and for interrupting the flow of
vapor-laden air from the said pipe-line to the
sald vapor-discharging member of the valve-
casing substcmtmlly as and for the purpose
Set fOPLh

2. Apparatus of the character indicated,
comprising a vapor-generator having an oil-
inlet at the lower end and a vapor-outlet atits
upper end, means forsupplying oil to the said

oll-inlet,a generator-heaterarranged between

the upper and lower ends of the generator
and provided with a vapor-inlet, a pipe-line
for supplying oil-vapor-laden air tothe gener-
ator-heater, and a valve-casing having the
following: an upper tubular vapor-receiving
member in open relation with the aforesaid
vapor-outlet of the generator and extending
laterally of the generator outwardly from the
sald vapor- outlet a lower tubular vapor-dis-
charging member arranged to discharge into
the vapor-inlet of the generator- heaber an
upright tubular member having the passage-
way therethrough connecting the passage-
ways formed in the aforesaid vapor-receiving
member and vapor-discharging member of
the valve-casing, a valve for mterruptmn and
for establishing the flow of vapor from the
generator thmutfh the valve-casing, a tubu-
1&1‘ member dependinn' from the aforesaid va-
por-discharging member of the valve-casing
and lmvmn‘ the passage-way formed therein

¥

|

7

connected with the passage- way of the said
vapor - discharging V.-_LIVQ casing member,

“which depending Valve-caqmw member has a

latemlly-pro;]eetmtr tubular arm connected
and in open relation with the aforesaid pipe-
line, a needle-valve for regulating the dis-
charge of vapor from the vapor-discharging
member of the valve- casing and another valve
for establishing and for inter rupting the flow
of vapor-laden air from the said pipe-line into
the said vapor-discharging member of the

valve-casing, subqtantldlly as and for the par-
pose set forth. |

3. Apparatus of the character 1ndicated,
comprising a vapor-generator having an oil-

“inletat the lower end and a vapor- outlet atits

upperend, means forsupplying oil to the said
oil- mlet,aﬂenemfor heater arranged between

the upper and lower ends of the generator

and provided with a vapor-inlet, a pipe-line
for supplying oil- vapor-laden air to the gen-
erator-heater, and a valve-casing havmw the

following: an upper tubular vapor-receiving

member arranged to receive vapor from the
aforesaid Va,por-outlet of the generator and
extending laterally of the generator out-
wardly from the said vapor-outlet stub-
valve within the said vapor-receiving mem-
ber of the valve-casing,a lower tubula,r vapor-
discharging member arranged to discharge
into the vapor-inlet of the generator- heater'

a needle-valve within the sald vapor - dls—.
charging member of the valve-casing, an up-

rwht tubulm member having the passage-
way therethrough connectmu‘ the passage-
ways formed in the aforesaid vapor-receiving
memberand vapor-discharging member of the
valve-casing

having the passage-way formed therein con-
nected with the passage-way in the said va-
por-discharging member, which depending
member has a laterally-projecting tubular
armconnected with and in open relation with
the atoresaid pipe-line, and a stub-valve with-

in the said depending member substcmtmllv

as and for the purpose speelﬁed
4. Thecombination,with a vapor-generator
comprising a chambered botbom_secblon hav-

ing an oil-inlet, a chambered top section hav-

Ing vapor-outlets, and an upright tubular

central section establishing open relation be-

tween the chamber of the bottom section and
the chamber of the top section, and means for
supplying oil to the aforesaid inlet, of a gen-
erator- heater comprising a coil extendlnn‘
around the central section of the generator
and provided with perforations al'ra,nﬂed to
discharge against the said central section,

which 0011 has a vapor-inlet; a shelf bearmrr.

the said coil and having an-supply perfom-
tions, and means for contlollm and regulat-
ing the supply of vapor from one of the afore-
said vapor-outlets of the generator to the va-
por-inlet of the said coil, substanmally as and
for the purpose set forth.

0. Thecombination mthavanm' gencrator

, & tubular member depending
from the S&ld vapor-discharging member and
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comprising a chambered bottom section hav-

- 1ng an oil-inlet, a chambered top section hav-

10

5

20

25

ing vapor- out,letb and an upright tabular

(,e_ntra,l section esta,bhshmﬁ open relation be-
tween the chamber of the bottom section and
the chamber of the top section, aud means for
supplyiong oil to the aforesaid oil-inlet, of a
generator-heater comprising a coil which is
provided, at the top, with perforations ar-
ranged to discharge against the said central
section, and has a vapor-inlet; a shelf bear-
ing the said coil and having air-supply per-
fomtlons which shelf 1s pmwded with an
11pwardly-pr03ectmﬂ* flange extending around
the coil, and means for controlling and regil-
lating the supply of vapor from one of the
aforesaid vapor-outlets of the generator to

the vapor-inlet of the said coil, subsmntmllv

as shown, for the purpose spem Ted. |
6. The combmatmn with a vapor-generator
comprising a chambered.bottom section hav-
ing an oil-inlet, a chambered toup section hav-
ing vapor-outlets, and an upright tubular

central section establishing open relation be-

tween the chamber of the bottom section and

‘the chamber of the top section, and means for
supplying oil to the aforesaid oil-inlet, of a

generator-heater comprising a coil extending
around the central section of the generator
and provided, at the top, with perforations

- .arranged to discharge against the said cen-

35
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tral section, which coil has a vapor-inlet;
means forcontrolling and regulating the sup-
ply of vapor from one of the aforesaid vapor-
outlets of the generator to the vapor-inlet of
the said coil; a shelf bearing the said coil
and supported. from the generator, which
shelf hasair-supply perforations, and a guard-

forming laterally-perforated casing extend-
40

ing around the central section of the genera-
tor between the top section of the generator
and the said shelf and secured to the said

‘shelf, substantially as and for the purpose

set forth.

7. Thecombination,with a vapor-generator
compusmﬂ' a chambel ed bottom section hav-
Ing an oil-inlet, a chambered top section hav-
ing Vapor-outlets, and an uprighttubularcen-
tral section establishing open relation be-
tween the chamber of the bottom section and

- the chamber of the top section, and means for

55

supplying oil to the aforesaid oil-inlet, of the

generator-heater comprising a coil extending

around the central section of the generator,

and provided, at the top, with perforations

arranged to discharge against the said cen-

tral section, which coil has a vapor-inlet;
‘means for controlling and regulating the sup-

ply of vapor from one of the aforesaid vapor-
6o

outlets of the generator to the vapor-inlet of
the said coll, a shelf bearing the said coil and

extending d,round and supported from the cen-
tral section of the generator, which shelf has
air-supply perfomblons and a surrounding
upwardly-projecting flange, and a fruard-
forming laterally- perfora,ted casing e:ﬂaend-
ingaround thecentral section of the generator

l.

section, which coil has a vapor-inlet;

707,689

and secured to the said flange, substantially
as and for the purpose set fmth

8. Thecombination, Wl‘nhavapm-geuemtor
comprising a bottom section having an oil-in-
fet, a chambered top section having vapor-
outlets and an external laterally-projecting

flange and an upright tubular central section

establishing open relation between the cham-

Jber of the bottom section and the chamber of

70

75

the top section, and means for supplying oil -

to the dforesmd oil-inlet, of a generator-heater
comprising a coil ehtendmﬂ' around the cen-
tral section of the generator, and provided,

at the top, with perforations arranged to dis-

charge against the said central section, which
coll has a vapor-inlet; means for controlling

and regulating the sapply of vapor from one

of the afmesmd vapor-outlets of the gener-

ator to the vapor-inlet of the said (,011 and
extending around and supported from the
central section of the generator, a shelf bear-
ing the said coil and having air-supply per-
forations, and a gunard-forming laterally-per-
forated casing surrounding the central sec-

tion of the generator and extending from the

atoresald flange of the top section of the gen-

erator to the said shelf and attached to the

shelf, substa,maally as and for the purpose set
forbh

8o
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9. l‘hecombmatlon with a vapor-generator

comprising a chambered bottom section hav-

ing an oil-inlet, a chambered top section hav-

ing vapor-outlets, and an upright tubunlar cen-
tral section establishing open relation be-
tween the chamber of the bottom section and
the chamber of the top section, and means for

100

supplying oil to the aforesaid oil-inlet, of a

oenerator-heater comprising a coil surround-
ing the central section of the generator, and
provided, at the top, with perforations ar-
ranged to discharge against the said central

for controlling and regulating the supply of
vapor irom one of the aforesaid vapor-outlets

of the generator to the vapor-inlet of the said

coil; a shelf bearing the said coil and adjust-

able vertically, :;md means for securing the

said shelf in the desired adjustment to the
central section of the generator, substantially
as and for the purpose set forth.

- 10. Apparatus of the character indicated,
comprising a vapor-generator having a cham-
bered top section provided with vapor-outlets,
an upright tubular central sectionin open re-
lation at its upper end, with the chamber of

means

105
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the top section,and a chambered bottom sec-

tion having its chamber in open relation with
the lower end of the central sectiion and pro-
vided with an oil-inlet, which bottom section
has the lower wall of i1ts chamber provided

with an aperture in registry with the central

section of the generator, a removable plag
closing the sald aperture, a drum arranged
internally and centrally of the central section

of the generator and extending from within

the bothom section to within the top section

of the generator, means for holding the said
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drum centrally of the central generator-sec— |
tion, means for holding the drum elevated
above the lower wall of the bottom section of

the generator, the generator-heater having a

vapor-inlet, and means for controlling and

regulating the supply of vapor from one of
the atoresald vapor-outlets of the generator
to the vapor-inlet of the generator-heater and

~the aforesaid plugged aperture being large

enough toaccommodate theintrodnetioninto,
or mmov&l from, the central trenem‘ror Sec-

tion, of the afor esmd drum.

11. Apparatus of the character indicated,
comprising a vapor-generator having a cham-
bered bottom section provided with an oil-
inlet, a chambered top section having vapor-
outlets, and pipes arranged a suitable dis-
tance apart laterally and establishing open
relation between the chamber of the bottom
section and the chamber of the top section, a
generator-heater comprising a coil extending
around the aforesaid pipes and having per-
forations arranged to discharge against the
sald pipes and provided with a vapor-inlet,
and means for controlling and regulating the
supply of vapor from one of the aforesaid va-
por-outlets of the generator to the vapor-in-
let of the said coil. | |

12. Apparatus of the character indicated,

‘comprising a vapor-generator having a cham-

bered bottom section provided with an oil-
Inlet, a chambered top section having vapor-
outlets, and upright pipesarranged a suitable
distance apart laterally and establishing open

relation between the chamber of the bottom

section and the chamber of the top section, a
generator-heater comprising a coil extending

~around the said pipes and closed at one end

40

and having a vapor-inlet at its other end,
which coil is provided, at the top, with per-

 forations arranged to discharge against the

45
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said pipes, and means for contr 01111:1*[3'r and reg-
ulating the suppiy of vapor from one of the
aforesa,ld vapor-outlets of the generator to

the vapor-inlet of the said coil.

13. Apparatus of the character indicated,
comprising a vapor-generator having a cham-
bered bottom section provided with an oil-
inlet, a chambered top section having vapor-
outlets, and two upright pipes arranged a

suitable distance apart laterally and estab-

lishing open relation between the chamber of

the bottom section and the chamber of the
top section, a generator-heater comprising an

55

S-shaped coil surrounding both of the said
pipes and extending between the pipes and

provided, at the top, with perforations ar-

ranged to discharge against the said pipes,
Wthh coll is closed atoneend and hasitsother

end terminating in a vapor-inlet, and means .

for controlling and regulating the supply of
vapor from one of the aforesaid vapor-outlets
of the generator to the vapor-inlet of the said
coil.

14. Apparatus of the character indicated,
comprising avapor-generator having a eham-

bered bottom section provided with an oil-

‘as and for the purpose set forth.

| sa1d casing

inlet, a chambered top section having vapor-

outlets, and two upright pipes arranged a
suitable distance apart laterally and estab-

lishing open relation between the chamber of

the bottom section and the chamber of the
top section, a generator-heater comprising an

S-shaped coil surrounding both of the afore-
75
and provided, at the top “and at suitable in-
tervals IOIlf“ltlldltl&]]y of the coil, with perfo-

sald pipes and extendmﬂ' between the pipes

rations arranged to discharge ag&inst thesaid

pipes, which coil is closed at one end and has

its other end forminga vapor-inlet means for
controlling and regulating the supply of va-
por from one of the aforesaid vapor-outlets
of the generator to the vapor-inlet of the said
coil, a shelf instrumental in supporting the
coiland secured to both of the aforesaid pipes,

which shelf has air-supply perforations, and
a laterally-perforated guard-forming ecasing
extending around the ﬂ'eﬂerator next abov

and attached to the said shelf, substantially

15. Inapparatusof the characterindicated,
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a vapor-generator having its upper end pro-

vided with a vapor-outlet, a saddle elevated
above the generator so as to form an air-space

between it and the top of the generator, an

air-receiving easing arranged in a horizontal

plane and seated on the &foxesmd saddle, an

upwardly-extending service-pipe, an Upllﬂ'ht
tube arranged to dischargeinto the said serv-
ice-pipe and having an ml-lnlet arranged to
receive air from within the air-receiving cas-
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ing, and a valve-casing interposed bebween |

the aforesalid vapor-outlet ¢f the generator

and the lower end of the said tube and hav-

ing valved passage-ways for controlling and

10§

1eﬂ'ulatmw the passage of vapor from the gen-

erator 1o t}le said tube.
16. Inapparatusof the character lndlcated

a vapor-generator provided with a ehambered |

vapor-receiving top section having two lat-

eral vapor —outlets arranged dlamﬁtmcally
opposite each other; upwardly - projecting
lugs formed upon the said top section; a sad-
dle mounted on the said lugs, an air-receiv-
ing casing arranged in a horizontal plane and
mounted on the said saddle; two upwardly-

-extending service-pipes arrangeda suitable

distance apart longitudinally of the top of the
: two upright tubes arranged to
discharge upwardly into the different service-
pipes, respectively, and extending approxi-
mately through the aforesaid air-receiving
casing and provided, respectively, with a lat-

11O
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eral air-inlet, and two valve-casings inter-

posed between the different vapor-outlets, re-

spectively, of the generator and the lower end |

of the different aforesa,ld tubes, respectively,

and having valved passage-ways fot control-

ling and reﬂ‘ulatmﬂ‘ the passage of vapor from
the generator to the sald tubes. -

17. Inapparatusof the character mdlcated
a vapor-generator having two vapor- _outlets
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arranged a suitable distance apart; an air-

i receiving easing arranged in a horizontal
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plane and supported above the gen'erator;
two upwardly-extending service-pipes ar-

- ranged a suitable distance apart longitudi-
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nally of the top of the said casing; two up-
right tubes. arranged to discharge upwardly
into the different service-pipes, respectively,

ard extending approximately through the

aforesaid air-receiving casing and provided,
respectively, with lateral holes or apertures;
two sleeves turnably mounted upon the dif-

ferent aforesaid tubes, respectively, and hav-

ing lateral holesorapertures arranged to ren-
der them capable of registering with the lat-
eral holes or apertures of the respective tubes,
and two valve-casings interposed between the
different vapor-outlets, respectively, of the
generator and the lower end of the different
aforesaid tubes, respectively, and having
valved passage-ways for controlling and reg-
ulating the passage of vapor from the gener-
ator Lo the said tubes, substantially as and

for the purpose set forth.

18. Inapparatusofthe characterindicated,

a vapor-generator provided with a chambered

vapor-receilving top section having two lat-
eral vapor-outlets arranged a suitable dis-
tance apart; two upwardly- projecting lugs
formed npon the said top section and arranged
a suitable distance apart; a saddle mounted
on the said lugs and having two apertures

~arranged a suitable distance apart and up-

wardly-projecting flanges extending about
the apertures; an air-receiving casing ar-
ranged in a horizontal plane and seated on

the saddle and perforated at the bottom to:

accommodate the location of the aforesaid
flanges; two upwardly - extending service-
pipes arranged above thesaid casing over the

~different saddle-apertures, respectively; two

upright tubesarranged todischarge upwardly
Into the different service-pipes, respectively,
and extending into the different saddle-aper-
tures, respectively, and provided, respec-
tively, with a lateral air-inlet, and two valve-
casings interposed between the different va-
por-outlets, respectively, of the top section
of the generator and the lower end of the dif-
ferentaforesaid tubes, respectively, and hav-
1ng valved passage-ways for controlling and

regulating the passage of vapor from the gen-

erator to the said tubes, substantially as and

for the purpose set forth.

19. Inapparatusof thecharacterindicated,
a vapor-generator provided, atits upper end,
with two vapor-outlets arranged a suitable
distance apart; upwardly - projecting lugs

707,689

[ formed upon the llppef_end of the generator,
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i

a saddle mounted upon thesaid lugs; an air-
recelving casing arranged in a horizontal
plane and composed of two tubular sections

6o

arranged end to end and seated in the afore-

sald saddle; a top plate extending over and

resting upon both of the said sections; bolts
orscrewsextendingthrough the said top plate
into the aforesaid lugs;twoupwardly-extend-

1ng service-pipes arranged above and a suit-

able distance apart longitudinally of the said
casing; two upright tubes arranged to dis-
charge apwardly into the different service-
pipes, respectively, and extending approxi-
mately through thesaid casing, and provided,
respectively, with an air-inlet in open rela-
tion with the chamber of the aforesaid cas-
ing,and two valve-casingsinterposed between
the different vapor-outlets, respectively, of
the generator and the lower end of the differ-
ent aforesaid tubes, respectively, and having
valved passage-ways forcontrolling and regu-
lating the passage of vapor from the generator
to the sald tubes. | |

20. Inapparatusofthecharacterindicated,
a vapor-generator provided, at its upper end,
with a vapor-outlet; upwardly-projecting lugs
formed upon the upper end of the generator;
a saddle mounted upon the said lugs; an air-
receiving casing arranged in a horizontal
plane and seated in the saddle; alayerof fire-
proof material, which is a good non-conductor
of heat, covering the lower portion of the said
casing; means forsupplying oil to the genera-

tor; a generator-heater extending around the
generator; a service-pipe exténding upwardly

above the aforesaid air-receiving casing; an
uprignt tube arranged to discharge upwardly
into the service-pipe and extending approxi-
mately through the said air-receiving casing
and provided with a lateral air-inlet in open

relation with the chamber of the said casing, -

and a valve-casing interposed between the
vapor-outlet of the generator and the lower
end of the aforesaid tube and having valved
passage-ways for controlling and regulating
the passage of vapor from the generator to the
sald tube, substantially as and for the pur-

pose set forth. |

Signed by me at Cleveland, Ohio, this 2d
day of April, 1901.
THOMAS J. FORDE.
- Witnesses: ' '

C. H. DORER,
A, H. PARRATT.
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