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This invention rela tes tO pUMPS, COMDIessors and the

- like -and more particularly to means to control the output:

| thereof

The present.mvcntmn 18 partlcularly adapted bu'i: is not

limited, to boiler feed pumps or similar pumps which nor-

 mally operate at elevated temperatures and/or pressures.

- When such a pomp operates at reduced flow conditions,
~there is a danger of pump binding and seizure because of

overheating. T'o deter or prevent overheating present pump -

systems. of the aferementioned type include means for
maintaining a minimal feed-back or by-pass flow. It is
readily understood that maintaining a feed-back or by-pass

- flow during normal pump operation is a power waste.

‘Accordingly, an object of this invention is to provide
~a pump that operates at high temperature and/or pressure

evels with normally closed feed-back or by-pass flow
means which opens when above normal - c}peratmg femper-

atures and/or pressures are encountered.
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Another object of the present invention is to pmwde_' '

the foregoing pump feed-back or by—pass means that varies

the rate of feed-back or by-pass flow in response to change

-~ of temperature and/ or PIQSSLI\; above narmal cparatlng

~ conditions.

Still anothar ob]ect of the pras..,m invention is to provide

rths foregoing pump. feed-back or by—pass means 1n wiich
the value of excessive heat and excessive pressum signals
| may be varied relative to one another.

il
o

This invention Contemplates a pump mth an inlet Ime, |

- an-outlet line, and a by-pass line connecting the inlet and _
outlet lines across the pump, a valve disposed in the by-
‘pass line and has a spring for biasing the valve closed

~during normal operation of the pump means in the outlet
~line for sensing temperature and pressure of pumped fiuid -
~and for providing signals representing the sensed temper-

- ature and pressure, and motor means connected to the
- valve and sensing means for opening the valve in Tesponise
to signals representmg temperature and prassule In €XCess
of normal pump operating ranges.

- The foregoing and other objects and advaﬂtages of the .

invention will appear more fully hereinafter from a con-

- sideration of the detailed descuptmn which follows, taken
~ together with the accompanying drawings wherein sevaral |

embodiments of the invention are illustrated by way of
- example..

. ‘the drawings are for illustration purposes. -:mly and are not

to be constmed as defining the limits of the invention.

. FIGURE 1 is a schematic view of a pump and by-pass

system ‘made in accordance with the: present nvention,

It is to be expressly. underamod however, that |

to a change of its pilot signal,

and 42 operate in oppasmon to the force or bias of Spring
24, they do mnof require positive attachment and

42 are mounted on a platform 5.

40

- connected to the respective 31gnal lines 3
- of variable resistors 72 and 74, such as industrial preci-
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'-_ﬂsslgned to the same assztgnee as ﬂ:us apphcatmn Valve
29 has a plunger 22 that is biased by a spring 24 to a

position blocking flow of by- -pass fluid under normal oper-

~ating conditions of pump 18, in other words, when the

temperature and pressure of the pump dwchargﬁ in 11111.: )

- 14 do not exceed operating norms. | - |
- A -sensor 30 is interposed in outlet lmﬂ 14» betwaen_. -
pump 10 and by-pass line 14, and has a temperature bulb
32 and a pressure pick-off 34 to provide pilot pressure -
- signals in accordance with or representative of the tem-

pera'tufe and pressure, res;aectwely, of the pump discharge
in line #4. A pair of motors or actuators 4% and 42 are
connecied to bulb 32 and pick-off 34, Jespectwely, by

respeoctive lines 36 and 38, and are responsive to the pilot
_ Motors 40 and 42 are operatively connected
1o or associated with opp031te ends of a ratio bar 26 con~

nected, by a pivot pin 28 or the hke, at its mid-point to
the valve plunger 23.

42 to bar 26 each form the pivot point for the bar 26
when the motor at the opposite end of the bar respends

Inasmuch as motors 44

12y

mere,ly bear on bar 2¢ as shown in the drawmgs - -
One form of motor construction is shown in FIGURE 2

WLuruln m{)tﬁl 43 15 I(‘,[}I}_‘ipfised G-F a C}’hﬂder 44 &Hd 9 pls_ L

ton 46 slidable in the cylinder., Piston 46 has a rod

member 48 that extends forwardly Through cylinder 44 and o

abuts the end of bar 26. An anti-friction ball may be
disposed in the front end of rod 48. Although not shown,

a light rate return spring may be disposed in the cylinder

44 forward of piston 46. Valve 28 and motors 49 and

To vary the value or
effect of the pilot signals relative to one another, motors

4% and 42 are movably mounted in a slot or track 52
~in platforin 58 by worm or lead screws 54 that rotate

by a hand wheel 56 for adjustmg the distance of the

motors from the pivot connection of bar 26 to plunger
22.. Inasmuch as the construction mounting, and adjust-
‘ment. means of both motors 48 and 42 are the same as one
another, such details are shown only for motor 46. _-
A modified valve operating system is shown in FIGURE |
3 wherein Bourdon iubes 68 and 62,

corresmnd to mo-
tors 40 and 42, have fixed ends 64 and 66, res Pectwely,

§ and 38. A pa*lr

ston rheosats, are connected in series and have respective

© wiper arms ’7@ and 78 that pivot on trunnions 89 and 82,
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respectively. Wiper arms 76 and 78 are pwo‘tally con-

nected to free ends 68 and 78, remnctm&ly, of the respec---

tive Bourdon tubes &6 and 62. To vary the value of the .I
pﬂot signals relative to one anather trunnions 8¢ and $2
- are movably mounted relative to the respective free -

Bourdon-tube ends €8 and %% in a manner cmrespoﬂd-

- 1ng to the aforemeqtmned adj ustaHa mounting of mo-

IGURE 2 is an enlarged schematlc view of the by-

"pass valve control and. ‘oper atlng means of ﬂle system of

" FIGURE 1, and

PIGURE 315 a schematlc View of a madlﬁed rl:)jy'--p'mS

valve control and cperating means.
Referring now to' the drawmgs and partlcular]y to

. FIGURES 1and 2, a pump 18, such as a boiler feed pump
has an inlet line 32 to receive fluid to be: pumped an an

~ouilet line @4 for the pumped fiuid, A line 16 is in com-

‘munication with inlet line 12 and outlet line 14 to provide
. a pump feed-back or a by- pass from t['an normal destma- |

‘tion of the pumped fluid.

o A (normally closed) valm 29 is dlS‘DCrSBd in lme & 1o
.~ control the flow of fluid therethrough, and may be of the
- type shown, desmbed and - clauned in US apphcatmn.

70

- tors 49 and 42. An e‘ectrwally responsive actuator 856
_is connected to plunger 22 to conirol valve 2§ in response

to - D.C. signals from a source 84 as. modified by L}:e.'_'
variable resistors 72 and 74 in acmrdance with or repre-
sentative of the temperature and prﬂssurp of tha punm o

d1scharfre in outlet line 14. |

Sﬂowd elthar or both of the lmes aﬁ md 33 faﬂ the

resulting actuating force on plunger 22 will become nil, = -
-and spring 24 wnl bias plunger Z2Z to a full open by-pass-._ -
p031t10n " .

Although several embﬁmmezﬁs of the mve:ntmn have -

been illustrated and described in detail, it is to be ex- -
pressly understood that the invention is not limited there- o
to. Various changes may also be made in the design and .

riangemﬁnt of the p9rts Whhmt dﬁpartmg fmm the

The connections of motors 48 and . .
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spirit and scope of the invention as the same will now be
understood by those skilled in the art.

I claim:

1 In combination with a pump having an inlet line to

receive fuid and an outlet line for pumped fluid:

(¢) a by-pass line connecting the inlet and outlet _lines;

(b) a valve connected in the by-pass line having a
member movable therein to control the fiow there-
through and through the by-pass line, and a spring
for biasing the member to a closed position for
blocking such flow when the temperature and pres-
sure of pumped fluid are within normal onerafing
ranges;

(¢} means connected in the outlet line to sense tem-
perature and pressure of pumped fiuid and to provide
pilot signals representing such sensed temperature
and pressure; and _

(d) motor means connected to tie sensing means peing
operatively associated with the valve to move the
valve member against the bias of the spring for
opening the valve to pass flow therethrough in re-
sponse to pilot signals representing combined tem-
perature and pressure each in excess of normal op-
erating ranges. | |

2 In combination with a pump having an inlet line to

receive fluid and an outlet line for pumped fluid:

(a) a by-pass line connecting the inlet and outlet lines;

(b) a valve connected in the by-pass line having a
member movable therein to control the flow there-
through and through the by-pass line, and a spring
for biasing the member to a closed position for block-
ing such flow when the temperaturc and pressure
of pumped fluid are within normal operating ranges;

(¢) means connected in the outiet line to sense fem-
perature and pressure of pumped fiuid and to provide
pilot signals representing such sensed temperature
and pressure; . |

(d) a pair of motors operatively associated with the
valve each to move the valve member in addition to
such movement by the other of the motors against
the bias of the spring for opening the valve to pass
flow therethrough in response to pilot signals 1t

eceives; |

(¢) one of the motors being connected to the sensing
means to receive pilot signals represenfing pressure
of the pumped fluid in excess of its normal operat-
ing range; and

(f) the other of the motors being connected to the
sensing means to receive signals representing tem-

perature of the pumped fluid in excess of its normal ;

operating range.
3. In combination with a pump having an inlet line
to receive fluid and an outlet line for pumped fiuid:
(a) a by-pass line connecting the inlet and outlet lines;

() a valve connected in the by-pass line having a

member movable therein to control the flow there-
‘through and through the by-pass line, and a spring
for biasing the member to a closed position for
blocking such flow when the temperature and pres-
sure of pumped fluid are within normal operating
ranges; |

(¢) a bar member pivotally connected at its midpoint

to the valve member;
(d) means connected in the outlet line to sense fem-

perature and pressure of pumped fluid and to pro-
vide pilot signals representing such sensed tempera-
ture and pressure, | |

(¢) a pair of motors connected to the sensing means
being operatively associated each with one of the
ends of the bar member;

(f) one of the pair of motors being responsive to pilot
signals representing temperature to move the valve
member by the bar member and against the bias of
the spring for opening the valve to pass 1low there-

&t

4

through when the temperature of pumped fluid ex-
ceeds its normal operating range; and

¢) the other of the pair of motors being responsive
to pilot signals representing pressure to move the
valve member by the bar member and against the
bias of the spring for opening the valve to pass flow
therethrough when the temperature of pumped fluid
exceeds its normal operating range.

4. In combination with a pump having an inlet line

10 to receive fluid and an outlet line for pumped fluid:

15
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(a) a by-pass line connecting the inlet and outlet lines;

(b) a valve connected in the by-pass line having a
member movable therein to control the flow there-
through and through the by-pass line, and a spring
for biasing the member to a closed position for
blocking such flow when the temperature and pres-
sure of pumped fluid are within normal operating
ranges, the spring urging the valve member past ifs
closed position to a full open position in the absence
of a pilot signal;

(¢) a bar member pivotally connected at its midpoint
to the valve member;

(d) means connected in the outlet line to sense fem-
perature and pressure of pumped fluid and to pro-
vide pilot signals representing such sensed tempera-
ture and pressure; |

(¢) a pair of motors connected to the sensing means
being operatively associated each with one of the
ends of the bar member;

(f) one of the pair of motors being responsive to
pilot signals representing temperature to move the
valve member by the bar member and against the
bias of the spring for opening the valve to pass flow
therethrough when the temperature of pumped fiuid
exceeds ifs normal operafing range;

(¢) the other of the pair of motors being responsive
to pilot signals representing pressure to move the
valve member by the bar member and against the
bias of the spring for opening the valve to pass flow
therethrough when the temperature of pumped fluid
exceeds its normal operating range; and

(1) means for changing the distance of each of the
pair of motors from the connection of the bar and
valve members.

5. In combination with a pump having an inlet line

to receive fluid and an outlet line for pumped fluid:
- (a) a by-pass line connecting the inlet and outlet lines;

(b) a valve connected in the by-pass line having a
member movable therein to control the flow there-
through and through the by-pass line, and a spring
for biasing the member to a closed position for block-
ing such flow when the temperature and pressure of
pumpsed fluid are within normal operating ranges;

(¢) means connected in the outlet line to sense tem-
perature and pressure of pumped fluid and to pro-
vide pilot signals representing such sensed tempera-
ture and pressure;

(d) motor means connected to the sensing means be-
ing operatively associated with the valve to move
the valve member against the bias of the spring for
opening the valve to pass flow therethrough in re-
sponse to pilot signals representing combined tem-
perature and pressure each in excess of normal op-
erating ranges; and

(¢) said motor means including an actuator connected
to the valve member responsive to D.C. signals for
opening and closing the valve, and means connecting
‘the actuator to a D.C. signal source and varying the
D.C. signal in response to the pressure signals.

6. In combination with a pump having an inlet line

to receive fluid and an outlet line for pumped fluid:

(a) a by-pass line connecting the inlet and outlet lines;

(b) a valve connected in the by-pass line having a mem-
ber movable therein fo control the flow therethrough

and through the by-pass line, and a spring for biasing
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the member to a elesed position for blocking such

flow when the temperature and presstire of pumped.

fluid are within normal operating ranges; -
(c) means connected in the outlet line to sense tem-
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(¢) means connected in the outlet line to sense tem-
perature and pressure of pumped fluid and to pro-
vide pilot signals representing sueh sensed tempera-

~ ture and pressure;

- perature and pressure of pumped fluid and to pro- (d) a pair of motors connected to the sensing means,
vide pilot signals representlng such sensed te 1pera- one being responsive to pilot signals representmg tem-
ture and pressure; | | erature and the other being respenswe to pilot 51g-
(d) a pair of motors connected to the sensmg means, nals representing presure; |
- one being responsive to pilot signals representmcr B (e) an actuator connected to the valve member being
-~ temperature and the other being respenswe to pﬂet- 10  responsive to D.C. signal for opening the valve to
signals representing pressure; | pass flow therethrough when the D.C. signal repre-
{e) an actuator connected to the valve member bemg sents temperature and pressure in excess of normal
responsive to D.C. signal for opening the valve to eperetmg ranges; and -
pass flow therethrough when the D. C. signal rep- - (f) a pair of series connected Varlable resistors con-
- resents temperature and pressure in excess ef normal 15 neetlng the actuator to a D.C. signal source each be-
- operating ranges; and - ing connected to one of the motors and actuated
(f) means connecting the actuator to a- D C ‘signal ‘thereby, one varying the D.C. signal in response to
source being connected to the motors and actuated change of the pilot signal r’epresen_ting temperature
 thereby to vary the D.C., signal in response to changes and the other varying the D.C. signal in response to
-of the pilot signals. 20 change of the pﬂe‘t signal representing pressure.

7. In combination with a pump having an mlet line

8. The combination in accordance with claim 7, and

“means for varying the rate of response of each ef the
variable resistors.

to receive fluid and an outlet line for pumped fluid: |
- (a) aby-pass line connecting the inlet and outlet lines;
(b) a valve connected in the by-pass line having a o
‘member movable therein to control the flow there- 25
through and through the by-pass line, and a spring
- for biasing the member to a closed position for block-

References Cited by the Examiner
UNITED STATES PATENTS

 ing such flow when the temperature and pressure of 459,384  9/91 Heermans ...
pumped fluid are within normal operating ranges, 2,305,933 12/42 Soderberg . _ 236—92 X
the spring urging the valve member past its closed 30 3,013,233

12/61 Bourns __..__________ 73—398 X

position to a full open pes1tlen in the absence of a o | | -
LAURENCE V. EFNER, Primary Examiner.

pilot 1crna1



	Drawings
	Front Page
	Specification
	Claims

