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To all whom 1 may concern:

Be it known that I, Lars Oror Tuyr
Trompson, a citizen of the Kingdom of
Sweden, residing at Stockholm, Sweden,

- have invented a new and useful Improve-

ment in Feeding Devices for Vapor-Burners,

of which the following is a specification.
This invention relates to devices for feed-

ing vapor burners and particularly to the

means employed for supplying a burning.
_mixture in the form of a fluid or liguid to

vapor burners of any character, as for in-

or the like used for heating purposes and it
may also be employed to advantage for
pumping air, carbureting and like purposes.

The principal object of the invention is to
provide means for continuously pumping the
combustible fluid to the burner at minimum
expense .and to provide a pumping means
which may be readily controlled for the pur-
pose of starting or-stopping the flow of fluid
as required. A

With these .and other objects in view, as
will' more fully hereinafter appear, the in-
vention consists in certain novel details of
construction and arrangement of parts as
will be more fully hereinafter described,
illustrated in the accompanying drawings,
and more particularly pointed out in the ap-
pended claims, it being understood that vari-
ous changes in the form, proportion, size and
minor details of the structure may be made

. without departing from the spirit. or sacri-

gcing any of the advantages of the inven-
ion.

In the accompanying ‘drawings:—Figure
1 is a front elevation of the feeding device
constructed in accordance with the inven-
tion, Fig. 2 is a sectional elevation of the
feeding pump drawn to an enlarged scale.
Fig. 8 is a detail elevation illustrating a
slightly modified structure. Fig. 4 is a sec-
tional view of the pumping device shown in

Flg. 3.

imilar numerals of reference are em-
ployed to indicate corresponding parts
throughout the several figures of the draw-
ings, s g
The receptacle 1 indicated by dotted lines
in Fig. 1 is intended to hold the combustible
fluid and arranged within or at a short dis-
tance from the receptacle is a pressure tank
2 which may contain any suitable fluid under

pressure, such for instance as carbonic-acid

‘extending stem

gas. At the upper portion or discharge end
of the tank is placed a controlling valve 2’
which when the gas or other operating fluid
is under very heavy pressure may be made
in the form of a reducing valve. In the
Jower portion of the receptacle is arranged
a pump 4 that is connected to the tank 2 by
means of a supply tube 3 and from the
pump leads an exhaust pipe 13 through
which the operating fluid may be discharged
at any suitable point. The casing of the
pump 4 is formed of two main sections hav-
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ing suitable bolting ﬁanfges between which

is clamped the edge of a diaphragm or
membrane 5 that may be formed of any
suitable flexible material, said diaphragm
serving to divide the interior of the pump
casing into an upper chamber 6 and a lower
chamber 10. The upper chamber is pro-
vided with an inwardly opening automatic
valve 7 which is moved to open position
when the . diaphragm descends in order to

permit the inflow of the combustiblé fluid

from the recéptacle 1 and leading from the
upper portion of the casing 1s a discharge
port under the control of an outwardly
opening automatic valve 8 through which
the combustible fluid passes into a chamber
9 which is of sufficient cubic content to form
an equalizing chamber, this tube 9 being
connected to the vapor burner or other point

“of consumption in the manner hereinafter

described. The lower chamber 10 of the

ump is in communication with the supply
tube 3 through a port that is under the con-
trol 'of a cylindrical valve 11, said valve
having a cylindrical portion 15 from which
leads a stem 14 that is connected to-an 137})61‘
cross bar 19 within the chamber 10 and the
lower portion of the cylinder 15 1s provided
with an,opening 16 by which the interior, of
the chamber 10 is placed in communication
with the inlet tube 3 when the valve is'in its
lowermast position, as shown in Fig. 2.
‘When the valve is moved upward communi-
cation .with the inlet tube is cut off. The
chamber 10 also communicates with the dis-

.charge 18 through a port that is under the

control of a valve 12 having an upwardly
that is also connected to the
cross bar 19. The valve 12 is in the form
of a cylinder 17 closed at its upper end but
open at its lower end, and is provided with
side openings 18 which when the valve is in
its uppermost position communicates with
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the chamber 10 but when the valve moves
downward these openings are closed as
shown in Fig, 2. :
Arranged in suitable seats formed in the
lower chamber 10 are the opposite ends of
a bowed spring 20 and above the spring is

-8 rigid disk 2T firmly secured to the lower

face of the diaphragm and from which de-
pénds a rod 22 that passes freely through
alined . openings in .the cross bar 19 and
spring 20 and is provided with a pair of
'ﬁg)(’ed collars 23 and 24 the collar 23 being
disposed above the central portion of the
spring ‘and the collar 24 below the lower
face of the cross bar. When the diaphragm
moves upward-under the pressure of fluid
entering through the tube 3 the spring will
be flattened and forced upward until its
central portion is curved above the horizon-
tal plane of its opposite ends whereupon the
spring will arch upward to its full extent
and by engagement with the collar 28 will
carry the cross piece and the two valves up-
ward, thus suddenly closing the inlet valve
and opening the discharge valve. Secured
to the upper face of the diaphragm is a disk
26 against which bears a helical compression
spring 25 that serves to force the diaphragm

own to its lowermost position when the dis-
charge valve is open. This spring, however,
has not sufficient resistance to prevent the
upward stroke of the diaphragm under the
pressure of fluid entering through the tube
3 and it is only after the inlet valve has been
closed and the exhaust valve opened that the
expansion of the spring can force the dia-
phragm down and thus effect the discharge
of operating fluid through the tube 8. Dur-
ing this downward movement the spring 20
will be bowed in the opposite direction and
restored to its initial position carrying with
it the two valves so as to open the inlet valve
and close the discharge valve thus permit-
ting a second pumping operation. uring
the downward movement of the diaphragm
the combustible fluid which enters through
the port 7 will accumulate in the upper
chamber 6 of the pump, while the valve 8
will remain closed. On the up stroke of
the diaphragm the valve 7 will be automatic-
ally closed and the charge of fluid will be

pumped up into the equalizing tube 9. At

the top of the equalizing tube is a casing
containing a tubular valve 27 that is ar-
ranged to control three ports 28, 29 and 80
the valve being arranged to close against
conical seats and being provided with a
threaded stem 30’ having a nomn-cireular
shank or head 30°. When the valve is in
the position shown in Fig. 2 the combustible
ﬂuicf which enters the tube 9'cannot pass
throygh the port 20 and thence outward
through port-29 to the point of consump-
tion while it is to be noted that the port 29
is in free communication with the return

I
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port 80 so that any fluid which has beei
pumped into the tube 29 may veturn by
gravity from the tube 29 and flow through
the port 30 into the original receptacle 1.
When the valve is moved to the other posi-
tion the return port 30 is closed and the sup-

70

ply port 28 is placed in communication with -

the tube 29 which leads to the vapor lamp
or other point of consumption.
shank 80® is secured a rocker arm which is
connected by a link 80° to a similar rocker
arm on the valve 2’ at the top of the pressure
tank 2 and these arms are so relatively posi-
tioned that when the valve 27 is moved to
the position shown in Fig. 2 the supply of
fluid under pressure through the pipe 3 to
the pump Wirl)l be cut off and when the main
valve is. moved to the other position the
valve 2’ will be opened and actuating fluid
may then flow freely to the pump.

In the construction shown in Figs. 3 and
4 is shown a somewhat more economical
arrangement where air is used for pumping
purposes, the necessary pressure being se-
cured by raising the temperature of the air
and thus increasing its pressure. . Arranged
above the burner of the lamp is an air
heater which may be of any desired con-
struction but in the present instance is
shown in the form of a helically wound tube
arran%ed with its axis in- a vertical plane
and from the upper end of this heater
passes a tube 82 which leads to the pump-
ing mechanism for the purpose of ‘supply-
ing the necessary operating fluid under
pressure thereto. The pumping mechanism
in this instance comprises a pump 84 and
a pump actuating motor 83 the air under
pressure being supplied to the motor
through the tube 82 as before described and
the air supplied to the heater being fed
by the pump through a tube 35. Also lead-
ing from the pump is a tube 36 which leads
to a secondary pump preferably of the type
shown in Fig. 2 for the purpose of sup-

plying the fluid pressure necessary for the.

operation of the feeding mechanism by
which the fluid combustible is supplied to
the lamp. The heated air under pressure
enters through the port 82 to the main
valve of the motor 33 and there acts upon
the diaphragm 88 of the motor. The inlet
port is under the control of a valve 40
and the exhaust port 48 is under the control
of a discharge valve 44 these two valves
corresponding in -structure and operation
to the inlet and exhaust valves of the pump
previously described. The stems of the two
valves are connected to a cross bar 51 which
is operated by a stem 52 having a collar
50 and arranged below the diaphragm is a

‘bow spring 42 which operates in the manner

previously described. The pump proper is

grovided with a single chamber 46 and its

iaphragm 39 is connected to.the similar

On the .
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diaphragm 38 of the motor by means of a
rod 45 the constructions of the two dia-
phragms being similar except that the dia-
phragm 38 is preferably of greater area
than the diaphragm 89. Arranged within
the pump chamber is a spring 47 that tends
to resist the movement of the diaphragm
of the motor and the spaced casings of the
motor and pump are held in proper rela-

» tive position by connecting arms or rods 37.

The pump is provided with an inlet port
ander the control of an inwardly opening
automatic valve 48 and air is allowed to

enter the pump chamber when the dia-.

phragm moves in the direction of the motor
diaphragm. When the diaphragm moves
in the opposite direction the air is forced
out from chamber 46 through a discharge
port that is under the control of an out-
wardly opening automatic valve 49. This
stream of air divides, a portion passing
through the tube 85 to the lower end of the
helical heater while another portion passes
through the tube 36 to operate the pump by
the combustible fluid is forced to
the vapor lamp or other point of consump-
tion. » . .

The ‘mechanism: shown in Figs. 3 and 4
operates in the following manner. The
pump serves. the motor in ‘much the same
way as a feed pump does a steam engine
as 1t feeds the driving fluid, that is, the air,
through the ‘helical heater 31 where its
temperature .is raised and . pressure is cre-

ated so that it can operate the motor. When
-the motor is set in operation the heated air

enters by way of valve 40 to the main valve
of the motor and forces out diaphragm 38

thereby effecting closing movement of valve |
.40 and opening movement of valve 41. This

movement being transmitted to the dia-
phragm 39 of the pump ‘to the rod 35 will
compress the spring 47 and any air then in
chamber 46 of the pump will be forced out

‘through the discharge passage and through

the tubes 35 and 36 while the valve 48 will
be closed. When the discharge valye 41
of the motor is open the spring 47 can act
to return parts'to the initial position.

In practice any air, gas or other fluid
or liquid under pressure may be employed
as an operating means and the construction

of the pump may be varied or. it may be
worked directly or indirectly from any suit--

able source of power.
What is claimed is:— :
1. In a fluid-pressure actuated diaphra
dis-

‘pump, a casin%, a-diaphragm, inlet and
o

charge valves for the operating fluid, a valve
operating rod carried by the diaphragm,
and a bowed. spring arranged to act on the
rod near the limits of movements of the
latter in both directions to.effect quick posi-
tive shifting of the valves. D

2. In a fluid-pressure actuated diaphragm

3

pump, a casing, a diaphragm therein, inlet

and discharge valves for the operating fluid, -

a rod having a loose connection with the
valves, and a bowed spring connected to the
rod and arranged to be ﬁexed first in one
direction and then in the other direction
near the opposite ends of the diaphragm
travel to effect quick positive shifting of the
valves. i

8. In a fluid-pressure actuated diaphragmn
pump, a casing, a diaphragm arranged there-
m, inlet and discharge valves for the ac-
tuating fluid, a cross bar connecting said

‘valves and provided with a central opening, .

a pair of fixed collars on said rods, and a
bowed spring also having an opening for
the passage of the rod, the opposite ends of
said spring being seated in the casing; said

-spring serving to effect quick shifting of

the valves near the completion of the move-
ment of the diaphragm 1n both directions.

4. In-a fluid-pressure actuated diaphragm
pump, a casing, a diaphragm arranged there-
1n, inlet and discharge valves for the eper-
ating fluid, a cross bar connecting the stems

“of said valves and provided with a'central

opening, a red carried by the diaphragm
and extending through the opening in the
cross bar said rod having a pair of spaced

_collars thereon, and a bowed spring also

having an opening for the passage of the
rod, and the casing having seats for the op-

postte ends of the spring, thj seats being
h

arranged a distance from each other less
than the length of the spring to thereby in-
sure bowing of the same in opposite direc-

tions near the completion of the movement -

of the diaphragm in opposite directions.
5. In apparatus of the class described, a
pump, a supply tank arranged to contain a
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tiuid under pressure for operating said pump,

a valve in the connection between the tank
and pump, a valve casihg connected to the
pump and provided with an inlet port in
communication with the pump, a discharge
port leading to the point of consumption,

‘and a return port, a_double ended valve ar-

ranged in the casing and controlling the
three ports, a threaded stem carrying said
valve, crank

arms on the two valves, and a.

110 -
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connecting link between the two crank arms. -

6. A device of the class described includ-
ing a casing, a diaphragm mounted therein
and subdividing the interior of thecasing into
non - communicating compartments, valved
fuel inlet and. outlet openings in one of said
compartments, ports for directing fluid under
pressure to and from the other compartment,

simultaneously shiftable valves within said -

ports, a stem projecting from the diaphragm
and movably engaging the connection between
the pressure-controlling valves within the
ports, & bowed \ipring within the pressure
compartment and movable with the valves,
and| means upon the diaphragm rod for
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shifting the spring to active position, said
spring when active, constituting means for
suddenly shifting the valves within the
ports.

7. A device of the class described includ-
ing a casing, a diaphragm secured to the
casing and forming a fuel compartment and
a pressure compartment, a valved fuel inlet
opening into the fuel compartment, a valved
fuel outlet opening from said compartment,
ports for directing fluid under pressure into

and out of the pressure compartment, valves

for controlling the passage of fluid through
sald ports, a connection between the valves,
a stem projecting from the diaphragm and
loosely engaging said connection, said stem
having means for alternately engaging said
connection to shift the valves, a bowed
spring within the pressure compartment and

loosely engaging the said stem, said spring

being shiftable by. the stem into active posi-
tion to automatically shift the valves in the
ports, and a spring within the fuel com-
partment and bearing upon the diaphragm.

8. A pump of the class described includ-
ing a main structure, a fluid actuated ele-

.tion, a return

952,770

ment mounted therein, inlet and discharge
valves for the operating fluid, a valve oper-

ating rod carried by said element, and a

bowed spring arranged to act on the rod
near the limit of movement of the latter
in both directions to effect quick positive

"shifting of the valves,

9. In apparatus of the class described, a
pump, a supply tank arranged to contain a
fluid under pressure for operating said
pump, a valve in the connection between the
tank and pump, a valve casing connected to
the pump and provided with an inlet port
in communication with the pump, a dis-
charge port leading to the point of combus-
ort, a double ended valve in
the casing and controlling the three ports,
and means for transmitting motion from one
to the other of said valves. _

In testimony that I claim the foregoing

~as my own, I have hereto affixed my signa-

ture in the. presence of two witnesses,
LARS OLOF THYR THOMPSON.
- Witnesses: : ‘
-J. F. A. Rursicg,
HoaLMar ZETTERSTROM.
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