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Patented Apr. 23, 1912,

Application filed October 2, 1902.. Serial Wo. 125,667.

To all whom it may concern:
Be it known that I, Herman~ Lemp, a

citizen of the United States, residing at

Lynn, county of Essex, State of Massachu-
setts, have invented certain new and useful
Improvements in Regulators for Kerosene-
Burners, of which the following is a speci-
fication. :

In operating burners with kerosene where-
in the latter is deliverd to the burner open-
ing or openings in the form of vapor, 1t is
of the utmost importance that a relatively
high velocity be maintained at all times in
order to insure a blue flame. It is also nec-
essary to baffle the vapor at a pointa short dis-
tancebeyond the burner opening'so as to cause
the proper amount of air to be entrained
with the vapor to support complete combus-
tion. If a streamof kerosene vapor pass-

ing through dn opening at high velocity be.

properly baffled and ignited it will continue
to burn so long as vapor is supplied, but if
the baffle plate is removed, the other con-
ditions remaining unchanged, the flame will
go out. This'shows how important it is to
keep the baffle plate at the proper distance,
and also that the flame unless properly
treated is unstable. .

The vapor jet should be discharged from
the burner opening at a high velocity, and
as the pressure on the burner rises the
burner opening should be automatically in-
creased, otherwise the very force of the
vapor itself may cause the flame to be ex-
tinguished. This last action seems to be
due to the fact that the vapor isnot retarded
sufficiently to burn. When the pressure de-
creases the burner opening should be cor-
respondingly decreased otherwise the flame
will be yellow, which is objectionable. In

other words the burner opening should be

varied toscompensate for changes in fuel

pressure and this variation must be made

from a point below the opening, otherwise
the character of the flame will be impaired.

In the operation of automobiles it is nec-
essary to arrange the fuel system so that the
burner can be kept in service with a greatly
reduced flame under certain conditions of
service, such for example, as when the ve-
hicle is standing idle or is not using steam.
It is customary for this purpose to place the
fuel tank under a small initial air pressure
of from 5 to 10 pounds, which is sufficient

to supply the burner when the vehicle is
standing idle. When the vehicle is in oper-

ation the power pump increases the pressure

of the fuel delivered by it to 40 or 50 pounds.
It will be evident from the foregoing that
the regulating. device must be capable of
working automatically over a wide range.

The present invention has for its object
to provide an automatic regulator for kero-
sene burners which will fulfil the conditions
specified above and at the same time be free
from objectionable features. '
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For a consideration of what I consider to

be novel and my invention attention is
called to the description and claims ap-
pended thereto. »

In the accompanying drawings whic
illustrate embodiments of my invention

70

Figure 1 is a side elevation partly in section

of a burner and the means employed to
maintain the desired fuel pressure thereon;
Fig. 2 is an enlarged view of a burner show-
irig the. pressure device for controlling its
action; Figs. 8, 4 and 5 are detail views of
the means employed to actuate the burner
valve; Fig. 6 is a- slightly modified form,
shown in vertical section, of the means em-
ployed to actuate the burner valve; Fig. 7 is
a further modification, shown in vertical
section, of the means employed to actuate
the burner valve; and Fig. 8 1s a deétail view

on a larger scale of theé burner nozzle and a .
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portion of the valve that controls the flow -

through said nozzle. - T

Referring particularly to Fig. 1, 1 desig-
nates a boiler of any suitable construction
having boiler tubes inclosed therein. In the
present instance a coil boiler designed to fur-
nish superheated steam is shown, but any
other kind of a boiler may be used in its
place. Situated within the lower portion of
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the boiler casing is a kercsene burner 2,

which is designed to burn the fuel in vapor
form. It is provided with a single opening
formed in the detachable nozzle or piece 3,

-and situated directly above the opening is a

detachable baffle plate 4 having a suitably
inclined baffle face or faces arranged to
spread the vapor as it is received from the
opening and cause it to mingle with or en-
train the proper amount of air to support
combustion. The wall of the fire chamber is
provided with air inlets as indicated by the

small dotted-line circles. The inclined tube
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" to move t

920.. To~this erosshead

5 is‘employ‘ed' to vaporize the fuel as it is

received from the tank or the pump, and
the inclined tube 6, which is more easily
heated than is the vapgrizer tube 5, con-
nects the latter with the burher. The object
in making the tube 6 thinner or more easily
heated than the vaporizer 5 is to insure the
roper vaporization of all of the fuel be-
ore it is discharged from the burner noz-
zle.. The tubes 5 and 6 are united by a union

7, and I have found it desirable to electri- -

cally weld these parts. together. It is ad-
vantageous. to incline the vaporizer 5 so as
to prevent the fuel from passing through
the vaporizer in the form of separated
bodies or masses and causing pulsations or
fluctuations of the flame itself. With the
arrangement shown there is no opportunity

for this to happen or for the fuel to be pock- |

eted. Situated below the burner opening is
a tray 8 containing a bod
some similar material which forms a wick.
To this wick is secured a second or lighting
wick 9-that extends through a hole in the
bottom of the boiler casing where it is read-
ily accessible. The burner opening is con-
trolled by a valve that is carried on the stem
10 which is attached to a lever 30, the latter
being pivotally secured to a bracket 11 at
cne end and connected with g piston 12 at

within the cylinder 13,-and its outward
movement is opposed by ‘the extension
spring 14. The pressure on the burner sys-

tem acting through the piston tends at all-

times to force the valve downward and

enlarge the burner opening, while the’

spring 14 tends to close or reduce the burner
opening. Fuel for the system is supplied
from a tank 15. ‘This tank is preferably
above the burner opening so as to cause the
fuel to flow by gravity, and I prefer to
gace it under an initial air pressure of

om 5 to 10 pounds by the air pump 16.
This initial pressure is sufficient to keep
the burner in operation when the vehicle or
other apparatus to which the burner is con-
nected is standing idle. In order to in-
crease the pressure on the fuel system to the
necessary point.a power pump 17 is pro-
vided, which pump is of the displacement
type and is driven from an eccentric that
is mounted on the power shaft 18. In or-

- dinary practice I find it desirable to drive

this shaft directly from the main engine
but it can be driven in any suitable way.
Mounted for movement within the pump
cylinder is a piston 19 having a crosshead

é‘% secured the ex-
tension s%rings 21 which-ténd at all times
e piston inward against the pres-

© sure of the fuel system. By adjusting the

13

springs the pressure on the fuel system may
be varied. The outward movement of the
piston is limited by the stop 22. The cross-

of asbestos or

1,024,200

head is provided with a pin 28 which works
in a slot formed in the end of-the connect-
ing rod 24. This slot and pin form a lost-
motion connection between the pump and
the driving means. KEach time the eccen-
tric moves the connecting rod to the extreme
right the pump piston is brought to the po-
sition shown, and if the pressure on the
fuel system is less than the maximum the
springs 21 will move the piston inward and
cause it to force the fuel through the pipe
95 to the vaporizer. On the other hand if
the burner pressure is at the maximum the

iston will remain against the stop 22 as
is shown in the drawing, in which case the
load is entirely removed from the eccentric.
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This is especially advantageous where the

apparatus is in service on an automobile
where every saving in energy is of great
importance. o »
Connected to the pressure pipe of the fuel
system and to the cylinder 18 of the regu-
lator is a pipe 26, and as the pressure in the
pipe 25 varies it ‘follows that the pressure in
the regulating cylinder 13 is correspond--
ingly varied. -Referring now to Fig. 2, the
construction and action of this regulator
will be described. To the base of the boiler
is secured a casting 27 that is screw thread-
ed to receive the vaporizer tube 5. This
joint is suitably inclosed at 28. The burner
proper is provided with a screw threaded
cap or nozzle 3 containing a single opening,
which opening increases rapidly in size as it
recedes from the surface of the cap. - Situ-
ated-posterior to or,as illustrated, below the
opening and directly in line therewith is a
valve 29 which is mounted on the upper end
of the rod 10. When the lever 30 moves up
and down it follows that the valve 29 will
move correspondingly. The -construction
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of the valve and.the opening and the rela-

tion between them and the pressure device
is such that when the valve is in its extreme
upper position an opening isprovided which
is sufficient to maintain the burner in oper-
ation and keep the parts hot. This opening
is formed. between the valve and the adja-
cent wall of the nozzle passage by so con-
structing the valve that it does not com-
pletely fill the passage, as for example, by
making the valve of slightly smaller diam-
eter than the passage. This arrangement
and construction of the valve is such that
when the power pump 17 is out of action
and the burner is depending upon the pres--

110
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sure in the fuel tank, it will permit the va- -

por to be discharged under high velocity re-
sulting in a blue flame. The tank pressure
is not sufficient to overcome the action of
the spring 14 and the burner opening re-
mains at a minimum until the pump is-
started again.- It will thus be seen that the
arts cobperate to produce a unitary result,

4, e. maintaining a high vapor velocity at
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the nozzle, through a wide range of pres-
sures, The piston 12 of the regulator is
made - tubular in order to decrease the
weight, and is provided with pins 31 which

> engage the top and bottom of the lever 30.:

As the piston moves up and down under the
action of the spring 14 and the pressure in

- the pipe 26, it is evident that the position
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.one upon the other.

of the valve 29 within the burner opening
will be varied and the amount of fuel cor-

_respondingly increased or decreased to sat-

isty the conditions of operation. The char-

actér of the power pump is such that it

tends to maintain a constant pressure at all

_times, and it cobperates with the regulator

to attain this result. To put the matter in

a different way the fuel pump takes care of-

the major changes in operating conditions
while the regulator takes care of the minor
changes, but ‘they are mutually dependent

In Fig. 3 is shown an-end elevation of the
regulator together with the guide 32 for di-
recting the movements of the piston at its
outer end. Formed in the piston is a slot
88.and pivotally mounted on the guide is
an arm 34 which can be moved into or out of
engagement with this slot. The object of
this arrangement is to cut out the aufomatic

regulator when for any reason it becomes

necessary and leave the burner with a fixed
opening, the pump -regulator meanwhile
performing its work in the usual manner.

In Fig. 4 the actuating lever 30 is shown
in its extreme lower position, and in Fig. 5
the lever is shown in its extreme raised po-
sition. '

In the arrangement described, the con-

nection 26 of the regulator is taken from a
point between the pump and the vaporizer,
hence the fuel itself acts on the regulating
mechanism. ) '
Referring to Fig. 6, I have shown a slight
modification of my invention wherein the
pressure of the vapor is employed, as dis-

tingnished from that of the liquid fuel, to
actuate the valve 29,
possesses certain advantages over the one.

This arrangement

previously described in that all stufling
boxes can be dispensed with and a tight
joint readily maintained around the dia-
phragm. The vapor enters from the pipe 6
and passes through the openings 35 into the
diaphragm chamber 36, The downward
movement of the diaphragm is resisted by
the adjustable ceil spring 37. By changing
the pesition of the screw threaded plug 38,
the compression of the spring and therefore
the action of the regulator can be varied.
The spring is inclosed: within a tubular ex-
tenston of the head 39 and is guided by the
walls of the support 40. In this particular
form of my invention when the pressure on
the vaporizer decreases due to the stopping
of the power pump, the diaphragm 41 rises

8

and forces the valve 29 into the opening in
the nozzle 3. This decreases the fuel open-
ing in accordance with the decrease in pres-

sure and a blue flame will be the result.

When' the pressure on the system increases
due to the starting of the power ump, the
diaphragm 41 will be forced
owing to the increased pressure within the
diaphragm chamber 36 and the.valve 29
will be removed from the opening.

ownward
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Referring to Fig. 7, T have shown a fur- -

ther modification of my invention wherein
the regulator is provided with a piston 42
that is acted upon by the kerosene vapor
from the vaporizer 6. To the piston is se-
cuved the valve 29. The operation of the
piston is opposed by an adjustable coil
spring 43. In order to prevent the accumu-
lation of condensed fuel in the cylinder 44,
a relief passage 45 is provided that is piped
to the outside of the boiler and burner cas-
ing. - As the vapor pressure varies the pis-

-ton 42 moves up or down as the case may be

and like the devices previously described
varies the burner opening from a point. be-
low the flame where it will not interfere
with its efficient operation and thereby
maintains the velceity of the vapor ap-
proximately constant. - .
It is to be understood in connection with

Figs. 6 and 7 that suitable means are em-

ployed for supplying fuel under pressure to
the burner, such as the one shown in Fig. 1.
It is to, be especially noted .that all regula-
tion takes place before the vapor passes the

| nozzle, and by this means the character of
' the flame is at all times satisfactory.

In dccordance with the patent statutes I
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have shown one form of apparatus for

carrying out my invention but it is to be
understood that the drawings are only illus-
trative and that the invention can be carried
out by other and equivalent means.

What I claim as new and desire to secure
by Letters Patent of the United States, is,

1. In combination, a burner provided with
an opening adapted-to discharge a jet of
vapor at. high velocity, a fuel system ar-
ranged to automatically deliver fuel to the

' burner under high or low pressure in accord-

ance with changes in the demand for fuel,
and means for maintaining the velocity of
the vapor jet which comprises a -device con-
trolled by the pressure of the fuel system
and having a member arranged within the
burnér opening posterior to its outlet end
for automatically varyving the effective area
of said opening. k

2. In combination, a burner having an
opening  which discharges an unbroken
stream of vapor, a fuel system arranged to
supply fuel at a variable pressure, a valve
situated below the burner opening and
adapted to control the effective area thereof,
and a device sensitive to the pressure on the
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fuel system which is arranged to move the
valve in the direction of the stream when
the pressure is decreased and in the opposite
direction when the pressure. is increased. .

3. In combination, a burner having an
opening which discharges an unbroken jet
of vapor at high velocity, a fuel system ar-
ranged to deliver fuel to the burner under
pressure, a regulator for the burner which
is sensitive to the pressure variation of the
fuel system which regulator varies the ef-
fective area of the burner opening without
changing the velocity of the issuing jet and
a means for rendering the regulator inoper-
ative to permit the burner to operate with
a fixed opening. _

4. In combination, a burner of the jet
type, a fuel tank connected therewith, means

- for imparting an initial pressure to the tank
for causing fuel to flow automatically there-

from to the burner, a pump arranged to re-
ceive fuel from the tank and deliver it to
the burner at a different pressure, and a
regulator for the burner comprising means
which is subjected to the action of said pres-
sures but is sensitive to the pressure oI the
fuel due to the pump and substantially
insensitive to the pressure due to the tank.

5. In combination, a burner having a noz-
zle, a fuel tank, a pump which increases the
fuel pressure between the tank and the
burner, said pump having means for limit-
ing the pressure of its delivery, conduit con-
nections between the tank and the pump and
between the pump and the burner, and a

regulator -for the burner which issarranged

on the inlet side of the nozzle and varies the
effective ares of the passage through the
nozzle, said regulator being acted upon by
the pressure of the fuel system to move it in
a direction to increase said area.

6. In combination, a burner having a noz-
zle, a fuel tank, a pump for increasing.the

. pressure in the fuel system, conduit connec-

tions between the tank and the pump and
between the pump and the burner, a valve
located in the inlet portion of the nozzle,

and means for varying the position of the

valve in accordance with changes in pressure
in the system comprising a device -acted
upon by the pressure whereby said pressure
tends to open the valve, and means tending
to move said device in opposition to the

* pressure to close the valve.

" 7. In combination, a burner, a source of
fuel supply, a pump for delivering fuel
from the source to the burner at an increased

* pressure, conduit means connecting the
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source with the pump and the pump with
the burner, a valve situated below the open-
ixix*g of the biirner and adapted to vary the
effective - discharge of fuel therethrough,
means connected with the valve and adapted
to actuate the same in one direction by the
pressure of the fuel, and a tension device

1 delivered by the

1,024,209

ten'di'ri)g to operate against the fuel pressure

for actuating. the valve in the opposite
direction.. . . o o

8. In combination, & burner having -a
vapor discharging opening, a fuel supply
system, a.valve situated below the burner
opening -and having a diameter less than
tk.at of the opening so as to permit a limited
flow of 'vapor when the valve is in its closed
position, ‘means . for yieldingly supporting
the valve in the opening and tending to nor-
melly retain it therein, and a pressure device

ating with said means for withdrawing the
valve downward from the opening as the
fuel pressure increases and moving it up
into the opening as the fuel pressure de-
creases. .

9. In combination, a burner, conduit

‘means supplying fuel to the burner, a valve

situated below the burher opening in codp-
erative relation thereto and capable of only
partially closing the same so as.to leave at
least a small passage for the flow of fuel

under all conditions, a pressure device acted:
upon by the fuel pressure for opening the

valve, -and a discharge conduit connected
with the pressure device through which
condensed vapor. discharges.

10. In a fuel system, the combination of a
burner having a nozzle, a regulator therefor
which is arranged on the inlet side of the
nozzle and controls the effective area of the
passage throngh said nozzle, said regulator
including a device acted upon by the pres-
sure of the fuel for opening the valve, a
pump, conduit means connecting the pump
with the burner, a power shaft for driving
the pump, and a driving connection between
the shaft and the pump which permits the

| stroke of ‘said pump to vary in accordance

with changes in the pressure of the fuel.
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-connected with the fuel system and codper- -
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11. In combination, a burner, a source of

‘fuel supply capable of supplying fuel to the”

burner at a substantially definite pressure,
a pump for inareasing the pressure of the
fuel supplied to the burner and having an

automatic, regulator which: varies the effec--

tive delivery of said pump when the pres-
sure tends to exceed the normal, and a pres-
sure actuated regulator for the burner which
is sensitive only to the pressure of the fuel
pump. L

12. In combination, a burner, a source of
fuel supply capable of supplying fuel to the
burner at a.substantially definite pressure
under certain conditions, conduit means be-
tween the source and the burner; a. pump ar-

ranged in said conduit means for increasing.
the pressure of the fuel from said source and |
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125

supplying it to the burner under other con-..

ditions, said pump having automatic means
for regulating its -action, a valve for . the

‘burner permitting the fuel to be delivered
to the burner by the pressure of said source,
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and a pressure device under the control of
the fuel delivered by the pump which opens

-the valve when the pressure of said fuel in-

creases. and vice versa.

. 13. In combination, a burner having an
opening for delivering a jet of fuel vapor
therefrom, a valve therefor capable of par-
tially closing the burner opening in its po-
sition for least flow, and a yielding abut-
ment responsive to changes in the full pres-

“sure which opens the valve when said pres-

sure increases.

14. In combination, a burner having a
jet orifice, a valve therefor arranged on the
inlet side of the orifice, said valve being

~smaller than said orifice so that the valve

can close the orifice to a limited extent only,
and a pressure device connected with the

- valve which is responsive to the pressure of

20

25
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40

the fuel supplied to the burner and moves
the valve to increase the effective area of
the orifice as the pressure rises.

15. In combination, a burner having a
permanent opening, a valve working in the
inlet portion of the opening of the burner
and adapted to vary the quantity of fuel
discharged therefrom, means controlled by
the pressure of the fuel supplied to the
burner for actuating the valve, and means
for supplying fuel to the burner.

16. In combination, & source of fuel sup-
ply under pressure, a burner supplied from
said source and having a permanent jet
opening, a valve for the burner that acts
on the fuel prior to its exit from said open-
ing, means eontrolled by the pressure of the
fuel supply and operatively connected to
the valve for automatically varying the
quantity of fuel issuing from the jet open-
ing, and a baffle plate arranged axially in
the line of the fuel jet. o

17. In combination, a source of fuel sup-

S

ply, a burner having a jet opening, a connec-
tion between the source and the burner, a

valve for the opening permitting a perma- -

nent passage for the fuel therethrough, and
means controlled by the pressure of the fuel
supply for operating the valve for increas-
ing the quantity of fuel passing through
the opening as said pressure increases, or
vice versa. .

18. In combination, a burner nozzle pro-
vided with & passage having a cylindrical
portion adjacent its outlet end and a portion
adjacent its inlet end which is larger than
the outlet, 2 needle valve that is made of
slightly smaller diameter than said ecylin-
drical portion to provide at least a small
passage for the fuel at all times, which valve
extends into said passage from its inlet end,
means for supplying fuel to the nozzle, a
device controlled by the pressure of the fuel
supply, a spring which opposes the action
of the pressure on the device, and a connec-
tion between said device and the needle
valve for moving it back and forth in the
nozzle passage to vary the effective area of
the passage when said pressure varies.

19. In combination, a burner having an
operiing that discharges a stream of fuel,
means which supplies fuel under pressure to
the burner, a valve device arranged pos-
terior to the outlet of the burner opening
for regulating the effective area thereof, and
means controlled by the pressure of the fuel
which causes said device to increase said
area as the pressure rises and vice versa.

In witness whereof, I have hereunto set
my hand this twenty-sixth day of Septem-

ber, 1902. ,
v HERMANN LEMP.
Witnesses: .
Hexry O. WEsSTENDARP,
Dyucars McK. McKiuror. |
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