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9 Clalms

| ThlS 1nventlon relates to an 1mp10ved system

of apparatus for regulatmg the flow of 11qu1ds
and particularly the flow of 11qu1d fuels to a
furnace oombustlon ohamber or the like. .
The primary object of the mventmn gene:t ally
stated is to provide a dependable and compara-
tively snnple system : of control for poS1t1ve1y
regulating the rate of ﬁow of hqulds through a
conduit and particular ly the flow of heavy fuels
such as heavy oils, coal ta1 and the like to the
combustion- chambe1 of an open hearth fur naﬂe
or similar liquid fuel consumer |
Another object is to provide- appalatus of the
character referred. to for aooomphshme' the
aforementioned result Wl_'noh is eoonomloal to
construct and efﬁolent in- operatlon |
- "These and other objects as well as the va--

'r1ous othe1 novel features and advantages of the

1nvent1on will be - appalent when the followmg
detailed desonptlon is read-in oonJunotmn with
the accompanying drawmgs of WhICh Fig. 1 is
a diagrammatic - illustration of a llquui fuel
purning furnace equlpped 'Wlth appalatus con-
stituting one ernbodlment of -the 1nvent1on Fig.
2a.a view similar to F1g 1 111ustrat1ng another
embodiment of the invention; Flg 2 a vertical
section taken on the line of ﬂow through the
rotary valve or pump arranged in the fuel lines
Jeading to the respective furnaces shown in
Figs. 1 and 2a; Fig. 3 a vertloal section of the
same taken on the line TII—IIT of TFig. 2: and
‘Pig. 4 a vertmal seot1on taken through the pres-
sure-regulating valve employed for mamtammg
.a substantially oonstant pressure drop across the
rotary valve as employed in. the systems shown
in Figs. 1 and 2a. o

In the past. there has been oon51derab1e d1fﬁ--
oulty experlenoed in the regulatmn of furnaces
-and burners in. whloh hquld fuels are employed
and espeolally S0 where  heavy fuels such as
‘heavy oils, coal tar and the like oonstltute the
fuel. . This. dlfﬁoulty has resulted to a very con-
‘siderable extent from the use of mmple variable
orifice - type valves for controlhng the flow of

such fuels as has been the oustomary praotme |

in-the past. It - has been found that liquids of
‘the nature of these fuels have a tendency to foul
and clog up valve orifices so rap1dly or othermse
impair their operation that it is practically im-
possible to satisfactorily regulate the flow of
such fuels through. the use of slmple valves.

In accordance with this 1nvent1on to over-

‘come such difficulties, a rotary type metering de-

-yice: such as a- freely working rotary pump Is
-employed as a valve for 1egu1atmg the ﬂow of

1, the numeral 1 designates a
liquid fuel is furnished by a pipe 3 Whmh may

exerted on the fuel in this line.
may be prodL.ced in any suitable manner such
for es:ample as by oonneotn g the pipe . t0. a
1eser'volr havmﬂ* 2 suﬂiment elevation to supply
the necessary pressure or by employing a motor
;-.dI‘IVEIl pump; such as the pump -4, which as
shown is arranged in the supply lme 3 ahead

‘ranged between it and the motor.
the rate of flow of the fuel in line 6 directly and
positively pr oportionate to the speed of rotation
of pump 8, a pressure-regulating valve 13 is
provided in the line at some suitable point bhe- 1
- tween the pump and the feeder line 3. This vaive -

occur in the header,

(Cl 137-—-—78)

device under .pressure. - With such plomsma tno
amount o1 fuel passmg the devroe is determmed

by the late of speed at Whloh it is operat ted. To

lender the flow of fuel nos:ttwely anag dlreotlz,r

_suoh 11qu1ds and the 11qu1ds supphed to suoh B

propoltlonate to the speed of ‘rotation of the

pump, valve plessule--legulattng meohamsm is
arranged to maintain--a sunstantlally const Lant
differential of pressure on its two sides Wheleby
it is oaused to always opexate under substan- £

tially the same pressure conditions, and hence

s uninfluenced by any variation in plessme in

e1the1 the fuel line ahead of 1t or by reason of

any variation in the pr essure oondltions estab-—-
lished in the furnace. |

Referl ing to the drawmgs and ﬁrst to I‘lg
furn ce 1o wl'noh

be oonneoted to any sultable souroe of supply

In aooordaooe with the 1nve*1t1on a plessure '

suﬂ’iofent to for ce the fuel 1r1to the furnaoe is
Suoh pressure

,_of the furnace.
- For oonduotmg the fuel to the fulnaoe from
,;_the pipe or header 3, as it is more commonly
known, a pipe 6 1is employed
‘DOSItl"t’e dlsplaoement rotary - pump or Ineterlne'
‘valve 8 is arranged to regulate the
1o the furnace.

In thls pipe a

oW of fuel
ThlS dewoe may. be of any
suitable type or forrn hawng pos1t1ve dlsplaoe-

,ment oharaoterlstlos but 1is 111ustrated here, as

shown more par blC'll]"!'.['l}T in Flrfs 2. and 3, a5

-compr 1s:1ng a well l{nown fo1m of. 1ota1y pump
the details of Whl(}h are desoubed more. olearly
hereinafter. | ~

20

For COIlbiGlll]’lﬂ the opelatlon of pump 8 a

motor 11 is utilized, and to provide for varymg
‘the speed of the pump with respect to that of

the motor ) speed-ohangme* der'loe 12 15 a1-

is adapted to maintain a. substantlally constant
difference in pressure  across the pump inde-

‘pendently of any pressure variations which may
es shown in detall 1n- P

100
To render

110




10

15

20

29

30

39

40

45

50

60

<

Fig. 4 the valve comprises a casing 5 having in 1t
an inlet and an outlet chamber separated by a
valve opening in which a valve 18 is arranged
to seat. At the top of the casing there are
located a pair of pressure chambers 14 and 15
divided by a flexible diaphragm 16 to which a
valve 18 is connected by a stem 17. 'The pres-
sure chamber 14 is connected to feed line 6
between valve 13 and pump 8 by a pipe 19,
while the chamber 15 is connected to line 6
between the pump and the furnace by a pipe
21. With this arrangement thne diaphragm 16
and valve 18 are rendered responsive to the
difference in pressure on the two sides of the
pump. Consequently it is adapted to auto-
matically determine and maintain a substantially
constant difference in pressure across the pump,
thus causing the pump to operate under uniform
pressure conditions at all times. With such
an arrangement the volume displacement of the
pump is directly dependent upon the speed at
whicihi the pump is rotated. Accordingly, in-
stead of functioning as a pump it merely func-
tions as a metering valve and is in no way
affected by the variations in pressure in either
the feeder line 3 or the flow line 6. To provide
for varying the difference in pressure drop across
the device 8 a spring 10 may be mounted on the
diaphragm 16 and a screw 10a used to determine
the pressure the spring exerts upon the dia-
phragm.

In the embodiment of the invention illustrated
in Fig. 2q, similar reference characters are em-
ployed for designating similar parts of the ap-
paratus except for the pump which 1s referred
to by the numeral 9. In this modification of
the invention instead of utilizing a motor for
operating the pump or metering device 9, as is
done in the aforementioned embodiment, a suf-
ficient pressure drop is provided across the pump
through the adjustment of the spring 10 on the
valve 13 to drive the pump itself as a motor.
With such an arrangement, in order to insure
positive control of the pump a positive displace-
ment blower 46, which may have the same details
of construction as the pump 9 is connected to a
drive shaft 36 constituting an extension of the
drive shaft or the pump to function as a fluid
brake. In order to operate this blower in such
a capacity a valve 47 is arranged in its inlet
and is operated by a lever 48. This lever is in
turn connected to a piston disposed in a preés-
sure cylinder 49 connected by a pipe 21 t0 &
pressure tube 37 forming the outlet of the
blower. Accordingly, any variations in prés-

sure in tube 37 such as may be produced by

variations in the speed of klower 46 by pump 9
are transmitted to the piston of cylinder 49
and thence to the valve 47 with the result that
the speed of the pump is prevented from ex-
ceeding a preselected value. In an inverse
fashion the braking effort is reduced in a manner
to permit the pump to regain its speed by
reason of the lowering of the pressure in tube

37 in case the speed of the pump falls below its

preselected value. Obviously with such an ar-
rangement the fiow of fuel may be increased or
decreased in various ways such, for example,
as by changing the fulerum on lever 48 or by
arranging a slideway 48a on the tail end of this
lever.

If desired, with a system of this character a
meter 42 may he connected to the tube 37 so
as to indicate at all times the pressures pro-

~duced by the blower 46 and hence indicate the
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amount of fuel supplied to the furnace. Various
meters of well known form may be used for
this purpose and provided with means for mak-

ing a graphic record of the pressures obtaining

in the foregoing pressure tube and so calibrated
as to record the amount of fuel delivered to the
furnace per unit of time as well as for indi-
cating the total amount of fuel supplied during
any period of operation. Furthermore, 1f de-
sired, as shown in connection with the control
for furnace 1 a by-pass line 43 may be con-
nected about valve 13 and pump 8 so that in
case either of these mechanisms fail for any
reason or if for any purpose it is desired to cut
them out of the system the fuel may be passed
around them through this by-pass line. For
controlling the fiow of fuel when so directea a
hand valve 44 is provided in line 43.

Referring to the details of construction of the
pumps and blowers referred to hereinbefore, ref-
erence may be had to Figs. 3 and 4 wherein &
construction suitable for use as either pump
8 or blower 46 is illustrated. As shown this
apparatus comprises a cylindrical casing 51 hav-
ing therein suction and discharge openings 52
and 53 which communicate with inlet and outlet
chambers 54 and 55, respectively. These latter
chambers are divided by a center plate 56 into
two compartments. Communicating withh each
of these compartments is a pair of pump cham-
bers 57 and 58 also of eylindrical form. Through
the center of these chambers drive shaft 36 1s
passed, being suitably supported in the casing.
Upon such shaft a pair of annular plungers 59
are eccentrically keyed, the two bheing diametri-
cally opposed to each other on opposite sides
of partition 58 and adapted to communicate with
the walls of the pump chaniber as the shaft ro-
tates. Attached to the upper sides of plungers
59 is a pair of hollow extensions 63 hav:ng open-
ings 64 near their lower ends and openings 65
in their upper ends, the latter communicating
with the pump outlet chamber 55 and the former
with the compression chambers on the outlet
sides of the rotating plungers. These exten-
sions are arranged to move in ball and socket
guides 65 and to connect thie punip compression
chambers w.th the pump o6utlet chambers 55.

In practicing the invention as shown in Fig.
1, the motor opérated pump 4 is first started
to provide the necessary pressure in header 3.
The pimp motor 11 is theén set in motion and
the hand valve 67 in pipe 6 openied. When this
is done the liquid fuel flows into pipe 6 and
through the preéssure regulating valve 13 and
rotary valve 8 to the furnace. At the starting of
this operation valve 13 acts under the influence
of the inlet pressure only. However, as sSo0n as
the fuel passes valve 8 a pressure is sel up i
pipe 21 causing valve 13 to adjust itself auto-
matically to maintain a preselected pressure
drop across the pump 8. Hence the amount of
fuel supplied thereafter through pipe 6 is defi-
nitely proportionate to the speed at which the
motor 11 is operated.

With a construction such as that shown in Fig.
2a, after motor 4 has been started and valve
67 opened pump 9 will be operated by the pres-
sure in the header 3. The pressure utilized for
this purpose will, as in the aforementioned sys-
tem be positively controlled by the regulating
valve 13 as soon as the fuel reaches the pipe 21
inasmuch as such valve is adapted to maintain

the pressure across the pump constant, and, as

previously described, the blower 46 which func-
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tions as a brake through the operation of the

- piston 49 WIII aefinitely regulate the speed of the

pump 9 and th&iﬁbf the amount of fuel flowing
through the pump.

Among the chief gdvantages of the invention
as referred to above is that through its use a
uel through a pipe line may be positively
and effectively regulated independently of any
variations which may cceur in the fuel line or in
a furnace to whicn fuel is being supplied.

According te the provisions of the patent
stavutes, we have explained the principle and

made of operation of our invention, and have il-

lustrated and descrited what we now. consider
0 represent its best embodiment. IHowever, we

aesire to have it understood that, within the

scope of the appended claims, the invention may
be practiced otherwise than as SDECL‘.Lua’uH},T il
lustrated and described.

We claim: |

i. A liquid flow contreol comprising a supply of
Tuld under pressure, & fiow line counected {o
sald supply, a positive displacement valve ar-~
ranged in said line, means for mainiaining 2
predeterinined Gifferernce in pressure of substan-
tially constant value across said valve, and
means for determining the speed of operation
¢f the valve whereby the volume of fluid passing
through the flow line is positively determined.

2. A liguid flow regulating system comprising

a supply of liquid under pressure, a fiow line
connected to said supply, a positive displace-

ment rotary rump disposed in said flow line,

means o1 maintaining the differential in pres-
sure on the two sides of said pump &t a subsian-

of said pump.

3. A liquid flow regulating system comprising
a supply. of liguid under pressure, & flow line
cennected to said supply, a metering valve ar-
ranged In said line, a pressure regulating valve
disposed In the flow line, pressure responsive
means for operating said pressure-reguiating

valve, and means for rendering said pressure re-
sponsive means responsive to the differential of
the nressure optaining in said Aow line between
said pressure-regulating valve and said meter-
mg valve and the opposite side of said meteﬂ*mﬂ“

- valve.

4, A flow contr-::il compusmg 2, supply of quuid
under pressure, a flow line connected to said
liguid supply, a positive displacement puwmp ar-
ranged in said line, a pressure-regulat ting valve
arranged in said fiow line and adapted to main-
tain a substantialiy constant selected pressure
difference across said pump, and a variable speed
motor coupled to the pump for driving it at a
selected speed.

5. A flow control comprising a E—*uptjly of liquid

under pressure, a flow line connected to said

3

supply a, positive dlgplacement pump arranged

n sald fiow line, said pump being adapted to be
Qneratcd by the pressure in the flow line, means
for maintaining the bpressure differential on
the two sides of said pump at a substantially
constant preselected value, and means for nre-

venting said pump exceeding a predetermined

speed.
6. A flow control comprising a supp]y of liquid
under pressure, a flow line connected 1o gaid

supply, a positive displacement pump arranged

in sald flow line, said pump being adapted to be
operated by the pressure in the flow line, means
0r maintaining the pressure differential on the
two sides of Said pump at substantially constant
selected value, a braking device coupled to said
pump, and mewns controlled by the speed of said
pump for controlling the operation of said brak-
Ing device to contrel the speed of the pump.

7. A flow control comprising a source of liquid
undcer pressure, a flow ling connected to said

source of liguid, a positive displacement valve
Carranged In sald flow line and adapted to be

driven by the pressure in the line, a blower

coupled to sald positive displacement valve for

producing a force having a definife relation to
the speed of the pump, a brake also coupled to
the said valve, and means operated by the pres-
sure produced by said blower for controlling the
operation of said brake.

8. A Iiow control comprising a source of liquid

under pressure, flow line connected to said
source of liguid, a positive displacement rotary
valve arrancged in said flow line and adapied to

be driven by the pressure in the line, 2 »r essm:m
tially constant preaetc.,rml ned value, and me:a,nﬂ. |

for conuvroliing the speed

regulating valve disposed in said flow line, mes

for ¢perating said pressure-regulating valve to
maintain a substantially constant preselected
pressure drop across the rotary 'vca,lve a blower

operably coup 12d to thne rotary valve and adapted
to produce &

the speed of said valve, a brake mechanism for

foree bearing a definite relation to

controlling the speed of said rotary valve, and

means responsive to the forge produced by said
the 120

plower for controlling the operation of

brake.
- §. A flow control eomprising a supply of licuid

under pressure, a fow line connecited to said
supply, a positive displacement rotary vaive ar-
ranged i said fiow line for controlling the flow

differential
valve, and

substentially constant pressure
across sald positive displacement

means operated in accordance with the speed

of the valve for recording the volumetric flow
of liguid through the flow line.

JOSEPH L. ROTH.
WILLIAM R. PAULSEN.
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