(No Model.) 2 Sheets—Sheet 1.

| ¢. F. A. CONVERT.
HYDROCARBON BURNER AND DEVICE FOR AUTOMATICALLY FEEDING
THE SAME.

No. 481,273, Patented Aug. 23, 1892,
o

Y S

v Ny e
W (T R g

\
S ——

T S B
M T MR I T : AN 2

e e 1

g ]
&?_:%-_\%!j y
N oY N
/\ \ e \

2 N NS

I = )
‘==

SN S

MR

3
%&\\
N7 BN =
BEN\&

\ B
AN
img

- Jriderdor -
LI Aol (rdertt

oein Pl B Dy 7 5B
o (Lo orres




(No Model.) 2 Sheets—Sheet 2.
~C.F.A.CONVERT.

HYDROCARBON BURNER AND DEVICE FOR AUTOMATICALLY FEEDING
THE SAME.

No. 481,273, ~ Patented Aug. 23, 1892,

Stpam

\\\
A

MANN

I

A AN
2z
MW

\ \

=
«

\
=
PN

7

AN

N

A

DN

N
Zi

MAMNN

N
i

vz
N

A\
<z -_

*\\\\\\\\\\\\\\\\

. e
| D .,.”“
| ikl e

Z

L

3 \
il ’\\\\\\\‘;ﬁgy

A

W@/zﬁﬂ;
Gl hi it | L FQdotf Grer’®
| ERREE




UNITED STATES

PATENT OFFICE.

CHARLES T. ADOLF CONVERT, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE
LIQUID CARBONIC ACID MANUFACTURING COMPANY, OF SAME PLACE.

HYDROCARBON-BURNER AND DEVICE FOR AUTOMATICALLY FEEDING THE SAME.

SPECIFICATION forming part of Letters Patent No. 481,273, dated August 2?;, 1892,

Application filed June 30, 1891.

To all whom it may concern:

Be it known that I, CHARLES FREDERIC
ADPOLF CONVERT, of Chicago, in the county
of Copk and State of Illinois, have invented

5 certain new and useful Improvements in Hy-
drocarbon-Burners and Devices for Automati-
cally Feeding the Same; and I do hereby de-
clare that the following is a full, clear, and
exact description thereof, reference being had

1o tothe accompanying drawings,and to the let-
ters of reference marked thereon, which form
a part of this specification.

This invention relates to automatic regu-

lating devices applied, primarily, to apparatus
15 used in the manufacture of gas where oil is

the fuel and is supplied to the combustion-

chamber by an oil-burner; but may also be

used in apparatus supplied with oil-burners

placed under steam-boilers and for similar
20 purposes.

The invention consists in the novel devices
and combination of devices illustrated in the
drawings, described in the specification, and
more particunlarly pointed out in the append-

25 ed claims.

In said drawings, Figure 1 is a side eleva-
tion of an apparatus embodying my inven-
tion, showing the steam-boiler connections.
Fig. 2 is a central vertical sectional view, en-

30 larged, of the regulating device proper. Fig.
3 is an enlarged longitudinal sectional view
of the burner. Fig.4isaview similartothat
shown in Iig. 1, representing the apparatus
as applied to a gas-making retort. Tig. 5

35 illustrates in a sectional view, enlarged, the
regulating device proper, showing the slight
modification therein when the regulator is
employed in the apparatus shown in Fig. 4.
Fig. 6 is an enlarged view of the burner, par-

4¢ tiallyin section,showing the pipe connections
and the pipesleading thereto. Tig.7is a rear
view of the latier.

Iwill firstdescribe the invention in connee-
tion with a steam-boiler, as is shown in Figs.

45 1,2, and 3.

Let A represent the boiler mounted in the
usual masonry a, provided with a fire-front
o’ and doors a?,

B is the burner as a whole, which supplies

50 oil as a fuel to a suitable combustion-cham-
ber beneath the boiler. The burner I3 is con-

Serial No, 398,007, (No model.)

nected to the fire-front @’ by means of the
bolts and nuts b b’, said bolts passing through
suitable openings in the projecting lugs bof
the burner and through the said fire-fronta’. 55

Cis a tank or other suitable source of oil-
supply, from which the oil in said tank Cis
conveyed through the pipe ¢ to the burner B,
one end of said pipe ¢ being connected with
the said burner and the other end being in- 60
serted within the tank, as shown in Fig. 1.

¢’ is a suitable pipe through which air is
forced, in the manner hereinafter explained,
into the chamber C, therein exerting a press-
ure upon the contents of the said chamberor 65
tank C. It will thus be obviousthat the oilin
the tank C will be fed by the pressure exerted
upon it into and through the pipe ¢ to the
burner B, and that if the oil be ignited at the
burner a draft will be caused and a suction yo
created in the pipe ¢, which will furthertend
to draw, the oil from the tank Cto the burner.
Thus the burner B will at all times be sup-
plied with fuel.

D is what I have termed a ‘“‘reservoir” or 75
“condenser.” It is mounted conveniently
upon a suitable standard d, and is supplied
withsteam and air through whatThave chosen
to call a “blower” E. The water of conden-
sation may from time to time be dra.ned off 8o
through the cock d’. A gage d? will disclose
the amount of pressure in the reservoir D.

A pipe d® will convey some of the steam and
air from the reservoir D to the oil-burner B,
for the purpose hereinafter specified. A sec- 85
ond pipe d* will convey air from the reser-
voir D into the pipe ¢/, which, as before ex-
plained, opens into the tank C and exerts a
pressure upon the contents of the tank. The
steam which does not pass through the pipe go
d?® is condensed in the reservoir D, and so
only air will pass out through the pipe d* to
the tank, and also at a greatly-reduced press-
are, as will be hereinafter explained.

I# is the regulator proper. It is connected g5
at f with the top of the blower E. A pipe f/,
one end of which is connected to the steam-
dome of the boiler A, as shown, and the other
end of which is connected at f? to the regu-
lator, conveys steam from the said boiler to roa
the said regulator. '

Looking more particularly now at Fig. 2, 1



describe the construction of the regulator I,
as follows: F’is a piston working within the
cylindrical housing f* of the regulator, to actu-
ate the valve F? by means of the valve-stem

5 f4 which passes through the valve-seat f*
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and the valve-chamber F2% The pipe f’ con-
nects at f? with the valve-chamber I® and
supplies steawnr thereto while the pipe f econ-
nects the valve-chamber If® with the upper-
most portion of the blower E, as clearly shown.
A cup-shaped cap F* is secured to the outer
end of the housing f® by screw-threads or
other convenient means. Within said cap F*
and the outer end of the hollow-shaped pis-
ton I’ is an expansion-spring F5, which is so
set or adjusted as to normally cause the valve
F? to be open—thatis, tostand away from the
valve-seat 7 in the position shown in Fig. 2—
and thus permit steam to pass through the
pipe f’, the valve-chamber F? and out through
the pipe . The operation of this is as fol-
lows: The spring F? being adjusted to any de-
sired tension and the valve T2 being open and
away from the valve-seat f%, as shown, steam
from the steam-boiler A will pass into the
valve-chamber F? and out in two directions,
one being through the passage-way finto
the chamber 7 and the other being through
the valve-seat f*and out through the pipe
When the pressure of the steawm thus
entering the chamber f becomes greater
than the adjusted tension of the spring 9, it
overcomes the force of said spring and, press-
ing against the piston-head F’, compresses the
spring F® and closes the valve F? against the
valve-seat f%in an obvious manner. Steam
Dbeing thus cut off from the supply-pipe f, it
follows that nosteam can pass intothe blower
E nor into the reservoir D nor through ¢ to
the burner, nor can any air pass out of the
reservoir D through the pipes d* ¢’ into the
oil-supply tank C. Thusthe pressure on the
oil and the suction at the burner being di-
minished the oil will not flow readily or atall
through the pipe cto the burner B,and hence
the fire beneath the boiler is reduced, and
steam is therefore not generated in the boiler
beyond the desired pressureorextent. When,
however, the pressure of steam in the boiler
lessens, the pressure in the chamber /¥ on the
piston-head F’ correspondingly diminishes
until it is less than the pressure exerted by
the spring TP whereupon said spring auto-
matically expands, opens the valve F? and
steam is thus permitted to passagain through
the valve-chamber F?out through the supply-
pipe f to again do its work. ‘I thus have
the steam generated in the boiler by means
of heat produced from an oil exerting an in-
fluence upon the contents of an oil-supply
tanlk to force the oil to the said burner, auto-
matically checking the supply of oil, in the
manner heretofore described, when the work
is progressing too rapidly and automatieally
renewing the supply of oil tothe burner when
the work diminishes. Asthisregulator, how-
ever, may be operated by gas as well as by
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steam, I have illustrated in Figs. 4, 5, 6, and
7 the slightly-modified form of construction
that will be necessary to employ when the
regulator is supplied with gas, the illustration
chosen being that of a closed gas-generator to
which oil is supplied for the purpose of mak-
ing fuel-gas and from which the gas thus gen-
erated is fed to my improved regulator. In
said Fig. 4 let G represent a suitable gas-re-
tort to which the oil to be burned thereinand
converted into gas is supplied to the burner
B by means of the pipe ¢ from the tank C, in
the same manner as hervetofore explained.
The gas generated in said retort G passes out
through an overflow-pipe g and thence to a
delivery-pipe ¢’. From this delivery-pipe g’
is a branch pipe ¢% the lower end of which
connects with the shell % of the regulator at
¢*, whereby gas may be furnished to the cham-
ber £ 1In this application of the regulator
the passage-way S, surrounding the valve-
stem f4 is closed by means of a gland f®and
apacking /%, soarranged in any familiar man-
ner as to permit the valve-rod f* to be moved
longitudinally therethrough and at the same
time to preventsteam from the valve-chamber
F?® passing through the passage-way /" and
into the chamber f% as heretofore explained.
The other parts of the regulator and the
mode of operation thereof are precisely the
same as heretofore explained, with this ex-
ception: that when the pressure of gas in the
delivery-pipe ¢’ exceeds the regulated press-
ure or tension of the spring F° the force of
the latter is overcome by the pressure of said
gas in the chamber /% the piston F” is moved
and the valve F2is closed, as before explained,
and upon the lessening of said pressure of gas
the spring T automatically expands, as in
the former instance, the valve-seat f% is
opened, and steam is again allowed to pass
into the pipe f.

Asafurther improvementin automatically-
regulated oil-burning devices I will describe
the construction of a burner which by prac-
tice I have demonstrated is required for pro-
ducing successful and practical results. Such
a burner is illustrated more particularly in
Fig. 8, the connections being those employed
when the burner is applied beneath a steam-
boiler and the regulator is operated by steam
from the said Dboiler. Said burner consists,
primarily, of the outer housing or shell B3,
made in a single piece or part and provided
with suitable inlet air-passages b%, located in
the rear portion of the shell, and with a some-
what closed bottle-shaped mouth D° at the end
opposite the air - passages b%. Projecting
through the rear wall of the shell B and pref-
erably secured thereto by serew-threads is a
two-part tube H, the forward part or end 2 of
whici forms a nozzle and is conveniently se-
cured to the part II in a familiar manner, as
shown at 2’. The rear end of the tube I is

closed by a suitable cap P adapted to be ad-
justed to the part H by screw-threads A% as
A second tube or pipe H’ is passed

shown.
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through the cap A* and extends into the
chamber 7* of the part h. The tube H’ is
provided at its forward end with radial feath-
ers or wings A’ which act as bearings and
guides for the forward end of the tube I’.
The said tube H’ is provided exteriorly at A’
I" with serew-threads, the former of which
engage a centrally-projecting annular serew-
threaded flange in the tube H, whereby the
tube 1’ may be adjusted within the said tube
H. Ajam-nuth8engages the screw-threads h7
and locks the tube H’ against the cap-nut A2
The extreme rear end of the tube H’ is screw-

threaded and enters the interiorly screw-

threaded forward end of a cap connection H?
and is locked in position therein by a jam-
nut 2% which in turn incloses a suitable pack-
ing-ring or gasket 2Y in a familiar manner.
H?is arod placed within the tube I, screw-
threaded at its rear end and adapted. to en-

gage screw-threads in a recess A' in the rear’

end of the connection H? Near the forward
end of the said rod H3 I provide wings A"
similar to the wings 7% of the tube H’, whereby
the forward endof said rod H?is gnided within
the forward end of the tube I’ as a bearing.
The extreme outer end of the rod H?is en-
larged similar to the head of a screw, as clearly
shown at A, The largest diameter of the
head 7' is such as to permit the head to fit
nicely within the interior of the tube H’ and
at the same time afford the oil in said tube
H’ an opportunity to pass out of said tube be-
tween the mouth thereof and this cone-shaped
end A, The shape of the end A" is such as
to cause the oil to pass from the end of the
tube H’ in an outwardly-extending circle, and
the nozzle i is provided at its end with an
opening hY, which opening has outwardly-
opening walls, the general direction of which
are parallel with the sides of the head h'® and
the smallest diameter of which is the same as
the greatest diameter of the said head. Oilis
admitted totheburner from the supply-pipec
atTandpassesintoandthroughthetubeI’and
around the rod H% Steam and air pass from
the reservoir D through the pipe d® and enter
the tube H at I’, passing through said pipe,
around the tabe I1’, and out through the nozzle
/v and the opening h*. It will be observed
thattheinteriorof the nozzle himmediately ad-
jacent to the inner end of the opening A*isin
the form of an annular shoulder A%, The
tube H’ is so adjusted with respect to the noz-
zle N, as previously explained, as to leave a
passage-way 18 between the shoulder A® and
the outer end of the tube H’. It will be ob-
vious, therefore, that the steam and air which
pass from the interior of the tube H’ wili pass
into the opening i through the passage-way

1% and in so doing will cross the path of the

oil that issues from the interior of the tube
H’. The object of this particular construec-
tion is to afford a complete steam spray for
the oil and thus subdivide the latter and
thereby facilitate its combustion and the reali-
zation of the maximum quantity of heat-units

therein. -Air being drawn in by -suction

through the opening b* unites with the sprayed
oil in the opening b® and combustion takes
place at this point. It will be observed that
by means of a slot 27in the end of the rod H?
the latter may be adjusted by means of its
screw-threaded end 1! without dismembering
the entire burner. It will also be observed
that the adjustment of the tube H” with re-
spect to the tube I may also be accomplished
without dismembering the burner, and, fur-
ther, that the two tubes II and H’ may he ad-
justed simultaneously with respect to the
housing B before requiring any adjustment
with each other--that is to say, the tube H’
having been adjusted in tube H, no further
adjustment will be required when the tube H
is adjusted in the housing B.

In the construection shown in Fig. 6 the air-
holes 4! may be omitted, and air or air and
steam taken in through the opening I* In
this case the opening I? is connected by the
pipe I® with the upper portion of the reser-
voir D. By introducing the steam and air, or
heated air if the steam be condensed, around
the pipe H’, I manage tokeep the latter warm
and thus tend to produce a suction within
the same and thus draw the oil through the
pipe ¢ from the tank C. This, in addition to
the pressure exerted on the oil in the tank,
will cause the burner to be constantly sup-
plied with the proper quantity of oil for fuel.

In the blower E, ¢ is an opening through
which air is taken by means of suction, the
pipe f bending and passing downwardly in
the blower E below the mouth of the opening
e. Ifind it advantageous to furnish air to
the pipes d*¢’ and intothetank Catagreatly-
reduced pressure from that exerted by the
steam and air as it comes into the reservoir
D. By having the outlet-pipe d® to the oil-
burner lower than the outlet-pipe d*, by rea-
son of the short connection of the burner with
the reservoir as against the long eonnection
of the latter with the oil-tank, and by reason
of the expansion of the steam in the reser-
voir and the condensation that takes place
therein, I find that the boiler-pressure is re-
duced fully one-sixth in the oil-tank. Thus
if T have a pressure of sixty pounds in the
boiler the air-pressure in the tank C is only
ten pounds. If itisinconvenienttohave the
pipes d* ¢’ very much greater in length than
the pipe %, I may subject the pipes d*c¢’ toa
cooling medium—as, for example, by having
cold water from a hydrant-faucet trickling
down on the pipe. Thus any steam which

may find its way from the reservoir D into i

the pipe d*is condensed.

I regard the reduction of the steam-press-
ure and the supplying of the air to the oil-
tank at a reduced pressure, as described, a
very important factor in the sueccessful oper-
ation of an automatic regulating apparatus.

It will be observed that the rod H® may be
adjusted within the oil-pipe I’ from the front
end thereof withont dismembering the burner,
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but that such adjustment does not regulate
the supply of oil through the tube H’ for the
reason that there is no seat or part corre-
sponding to a valve-seat against which the
conical end of the rod can be forced and thus
the moving of the rod longitudinally within
the tube leaves the same space between the
outer edge of the rod end and the interior of
the tubeatall times. It will further be noted
that the flanges or wings A"}, near the ends of
the rod, properly guide the same and prevent
the rod becoming bent, thusinsuring the exit

of the oil from the oil-tube at all times in a

complete circle.

T claim as my invention—

1. An oil-burner regulating device consist-
ing of an automatically-operated valve com-
municating at one end with a source of steam
or gas supply and communicating at the other
end with a suitableréservoir, of suitable pipes
connecting said reservoir with the source of
fuel-supply and with an oil-burner, and a pipe
or pipes connecting said oil-burner with said
source of fuel-supply, substantially as speci-
fied.

2. Inanoil-burning device, the combination
of a burner connected with a suitable source
of oil-supply, a reservoir connected at oneend
with an air and steam inlet blower and at its
other end with the said burner and the oil-
supply tank, a blower for supplying steam
and air to the said reservoir, and an aufo-
matie regulating device controlling the inlet
of steam tosaid blower, substantially as speci-
fied.

3. The combination of the housing provided
with an air-inlet and a discharge-nozzle and
adapted for rigid attachment to a furnace-
front, the steam and air tube H, adjustably
secured therein and projecting beyond the
outer end of the housing, said tube terminat-
ing at its inner end in a flaring discharge-
nozzle, an oil-tube H’, adjustably secured in
tube H and projecting beyond the outer end
thereof, and a rod adjustably secured within
the oil-tube and having its exposed inner end

shaped to receive an adjusting-tool, substan-
tially as described.

4. The combination of the housing provided
at its inner end with a discharge-opening and
at its outer end with an air-inlet and a tapped
hole, the steam and air tube H, threaded be-
tween ils ends to engage said tapped hole,
said tube terminating at its inner end within
the housing in a flaring discharge-nozzle and
having at its outer end a female thread, the
oil-tube II’, threaded between its ends to en-
gage the female thread of tube I, and pro-
vided at its closed outer end with a threaded
socket and a rod threaded at its outer end to
engage said socket, and provided at its inner
end with an enlarged head slotted to receive
a serew-driver, substantially as deseribed.

5. Inan oil-burning apparatus, the combina-
tion of the boiler A and burner B, reservoir
D, blower E, regulator I, and oil-supply tank
C, the pipe d°, connecting the burner with
the reservoir, the pipes d* ¢/, connecting the
latter with the tank C, the pipe ¢, connecting
the tank with the burner, the pipe f’, con-
necting the regulator with the boiler, all op-
erating substantially as and for the purpose
specified.

6. A device for regulating oil-burners, ecom-
prising a burner, a supply - tank connected
therewith,a reservoir,also connected with said
burner, a steam-supply pipe provided with an
automatically-regulating valve and leading
to a blower having an air-inlet, said blower
being connected with said reservoir, and suit-
able connections whereby the several parts
operate, as described, to feed steam and air
under pressure to the burner and to feed air
underalesser pressure to thesupply-tank,sub-
stantially as specified.

In testimony that I claim the foregoing as
my invention I affix my signature in presence
of two witnesses.

C. F. ADOLF CONVERT.

Witnesses:

IRVINE MILLER,
TAYLOR E. BROWN,
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