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Thls invention relates to the idea of coolmg ,
-the packing gland.of a hot oil pump, and

refers. more particularly to the idea of so
regulating the pressure on the cooling oil

the suction and discharge stroke of the pump,
-thus maintaining a substantlally balanced
pressure across the 1 inner gland of the pump
-and preventing excessive lea]nge either way
severe - temperature
strains.

One of the present commercml ‘methods of
cocling the piston rod and stuffing box of a
hot oil pump. is to cireulate coohng oil by
means of an extra pump through an enclosure

greater than the pressure existing on the hot

il discharged from the pump.

Where a pump is operating with a larger
pressure increase across the pump, say, for
tlustration, 100 pounds in a two hundred

.pound pressure system, thus making three

hundfed pounds on the discharge 51de, the

pressute used on the cooling oil surrounding:

the piston rod would be say three huridred
and ten pounds in order to hold out the oil
on the discharge stroke and if anything cre-
ate a slight leakatre of cool oil into the pump
cylinder.” Now on the return stroke when the
pump cylinder is filled with hot oil, and the
system pressure, which, as before set forth,
may be say two hundred pounds, the pres—

. sure drop across the inner gland would be
- three hundred and ten pounds minus two

35

" charge stroke.

hundred pounds.or one hundred and ten

pounds instead of ten pounds as on the dis-
‘This high pressure difference

. tauses a large quantity of cool oil to leak into

40

the pump cylinder, setting up temperature
strains which tend to open the joints.

The present invention overcomes these va-

" rious objections and has many other advan-

45
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tages which will be apparent to those skilled.

in the art. The present invention may be
operated by withdrawing a portion of the hot
oil discharged from the pump, cooling it'and
using it as-the cooling 0il by 1ntroducmg
same e to the chamber surroundmg the piston
rod of the hot oil pump, using the difference
in pressure between the dlscharge and suctmn

of the pump 'to cause the coohng 011 to How

Arom the discharge of the hot oil pump

through the coohnw coil, through the cham-

ber surrounding the plston rod into the suc-

tion -of the pump. .The present inventioh

will substantially eliminate the necessity of:

pumping cooling oil against a higher pres-

55

sure to balance that in the dlscharge of the -
pump, as well as -reduce lerkage across the

inner packm gland and consequential pres-:

60

sure strains Whlch tend to loosen joints and -

conneetmns
. In the drawings:

TFig. 1isa dlacrrammatlc layout partly in
: vertlcal section of a device suitable for carry-
around the piston rod at a pressure equal toor -

ing out the present invention..

85

F1g 2 is a vertical cross sectional view of ‘

a modlﬁed f()lm of censtruction. .

Referring in’detail to the drawings, 1 des- |

ignates the’ “hot oil pump cylinder which has

the inlet 2 and outlet 8. The inlet 2 com-’i
municates with the channel 4 and valves 5,

said channel 4 discharging {hrough com
municating apertures 6 into. the interior hol-
low chamber 7 of the cylinder 1.. There are
similar oommumcatlng apertures '8 and

valves' 9, communicating with ' channel 10,
which latte1 channel communlcates with the'

chscharcre 3. It is to be noted that the valves

5in. the suction line to the pump seat against

70
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the direction of fluid pressure; and are so -
arranged that they open on the' suction

stroke. The valves 9 in the dlscharge coin-

munications aré closed on the suction stroke:

and open on the discharge stroke. This is
more.or less standard equipment and need

not-be further: described. Removable nuts.

11 are provided adjacent the valves 9 for the
purpose of inserting new valves or repairing

. the valve seats.

85
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A piston 12 connected to plston rod 13 is "

adapted to reciprocate horizontally in the
interior chamber 7 of the punip cylinder 1.
The .interior chamber 7 may be_ opened by
the removal of the closure head 14°by:loosen-
ing and removing screw bolts 15. On the

other end of the pump there may be remoy-

ably mounted a hollow chamber 16 connected

. to the pump cylinder 1 by means of the screw
bolts 17. The opposite end of this latter 1t
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chamber may be provided with closure plate
18, connected to the chamber 16 by.means
of screw bolts 19 or .the like. In the closed

gland nut 21, which latter is oonttected to the
casing of the eylinder 1 by means of the screw
bolts 22. - Gland nut:24 may be positioned at

-screw-bolts 95.. . .

15

Describing now the means for introducing

cold oil to the chamber 16, the pump 26 may"

draw cooling oil from any source throuch the
line 27 and-into the line 28. controlled by
_throttle valve 29. -The line 28 transfers the
oil into the line 30, and ‘thence into line 381;
controlled by -valve 82. The oil passes

through the line 31, and into the short con-

necting pipe 33, in which is mounted the check

valve 34 and. throttle valve 35. The oil is.

introduced into the interior of the chamber
16 entirely surrounding the piston rod 13.

The pump-26 inay be the pump which charges. .

the system with the oil to be treated through
Iine 36, controlled by valve 37, communicat-
ing with the dephlegmator or the like. .

.. The cooling oil introduced through the
.pipe 33 passes out of the cooling chamber
through the pipe 38, controlled by valve 39,

into an ‘auxilliary piston chamber 40, which’

" js provided with removable heads 41 and 42,

. 40

50

1
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‘the latter being provided with the packing
43, gland nut 44, held in"place by screw-bolts -
45. " A piston 46 mounted on: piston rod 47"

is adapted to reciprocate horizontally in‘said
“piston chamber. The oil passes out of said
piston chamber through either of the lines
48 into the line 49. The oil may be diverted

into.the line 50 by opening valve 51, and clos-.

ing vilve 52, in line 53, or valve 51 maiy be

closed, and valve 52 opened, thus diverting

the oil into the line 53, which line 53 even-

tually merges with line 86, thus introducing :-

the oil to the dephlegmator or other heating

means.: In.case the oil is diverted through
the. pipe 30; it may be introduced into the

line 2, which is the charging line for the hot
oil -pump. B LT
As a feature of, the present invention it

" may be found desirable, due to the fact that

the charging. oil used for -cooling purpose
may be dirty or unfit to use as cooling oil, to
divert a certain portion of the hot oil dis-

charged through the. pump discharge 3 into.-

“the line 54, controlled by valve 55, in which
line-54 may be interposed, the cooling coil 56
‘mounted in box 57.. This cools the hot oil
down. to the point where it may be utilized
to the best advantage and discharges same
“through line 58; controlled by valve 59, which
line 58 communicates with the cooling oil
inlet pipe 83. Fixedly mounted on the pis-
ton rod between'the end on’ which the piston

end of the pump cylinder 1 and surrounding.-
the piston rod 13 may be positioned the flex--
ible packing 20, held in place by means of the:

~61-and 62 are adapte
_ ‘64, respectively, fixedly attached to the pis-
the outer end of the closed plate 18 for cylin-
-der 16, if desired, being held in place by the

1,800,883

12 is mounted, and the steam cylinder of the

pump, is an upwardly projecting bracket 60.
The upper end of this bracket 60 is adapted
to contact the lower  ends- of pivotally
mounted arms 61.or 62. These arms. 61 and
62 ‘are pivoted- at €3’ .on the supporting

70

bracket 64’.~ The up(fer ends of these arms

to contact Iugs 63 and
ton rod 47." The purpose of this arrange-
ment will be hereinafter described. -
As an illustration of one method of opera-
tion, cooling oil may be taken from .any
source of supply and introduced through

“lines 27, 28, 30, 31 and 33, into the interjor

of the chamber 16, flowing through the check

80

valve 34, the valves 29,732 and 35 being

opened, and valves 37 and 59 closed. - On the

forward stroke of the piston 12, the cooling -

oil flows unobstructed through the chamber
16, and out through line 38 into the interior

‘of the piston chamber 40. From this piston

chamber-40 it passes out through either of the

lines 48 and into line 49. From line 49 it
may be diverted through lines 50 or 53, as-
desired, and as -heretofore described. If it
is diverted through the line 50, it will be intro- -

85

90 .

duced into the hot oil pump chamber through - l

line 2, forming part of the feed going into
the system. O this forward stroke the pres-

sure on the oil in the chamber 16 is only .

slightly - greatér than the pressure -in the

~suction to the hot oil' pump. - Consequently

there is very little leakage of cooling o1l
‘through the inner stuffing” box-arangement

20 and 21 into that part of the pump cylinder

-which is filling with- hét oil from the suction
before the piston 12 reaches the.
(l)lgwardly pro--

line. Just
end of the forward stroke, the upwar
jecting arm 60 on the piston rod 13, contacts
the lower end of the piveted arm 61, which

100 -

105

causes said arm 61 to rock on its pivot, the

upper end thereof contacting the lig 63 which
caugses the piston rod 47 to be pulled outward-
ly, and the piston 46 to close the outlet from
‘th‘eﬂ]l)ipe 38, thus stopping the flow of coo
oil

The cooling ‘oil is therefore trapped in

chamber 16, as it cannot flow back into the - -
line 33 on account of the check valve 34, at a

rough the cooling chamber 16.. -~ - -

110

time when the piston is on the return stroke

and. a higher pressure is built' upon the ojl
because of the slight leakage of hot oil

through the inner stuffing box arrangement
.20and 21. 'This entrapped oil therefore pre-
vents excessive leakage of hot oil through
‘said stuffing box arrangement 20 and 21, and

at the same time ‘abgorbs the heat from the

120

hot piston rod 13, thereby cooling it before -

the hot surface of the rod comes in contact
with the outer packing 23 and 24. ’

125

The pressure -on both sides of the inner -

stuffing box arrangement is therefore sub-
stantially balanced on the return stroke of
the pump when the piston is forcing the oil

130
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out of the end of the cylinder adjacerit to

the cooling chamber 16 against. whatever.

pressure at which the pump is operating. -

When the piston 12 nearly reaches the end
of its travel on the return stroke, the upward-
ly projecting arm engages the lower end of
the pivotally mounted arm 62, thus rocking it
on its pivot and causing its upper end to.con-
tact the lug 64 on the piston rod 47, and thus
causing the Eiston to have an inward move-
ment, whereby it uncovers the outlet of the
pipe 38 and allows cooling oil to flow there-
through and into pipe 49 as heretofore ex-
* plained. This permits the oil in .cooling
chamber 16 to be withdrawn and replaced
with fresh, cool oil. This cycle of operation
is continuously repeated, the amount of cool-
ing oil being regulated by valves 32 and 85.

%V'hen the oil in the cooling chamber 16 is
diverted through the line 50 into the line 2,
there is only a slight diffe.ence in pressure
between chamber 16 and the cylinder 7 of the
pump. The pressure difference across the
mner stuffing box arrangement 20 and 21
therefore will be only. equivalent to friction
_of the oil going through the various lines
which would cause no appreciable leakage
of cooling oil into the pump cylinder 7
tlllroggh the inner stuffing box and packing
glands. C

When the cooling il from line 48 is divert-
ed into line 53, the pressure difference across
the inner stuffing box and packing gland
would be somewhat higher due to the head of
cool oil in the line 53. This would be partly
-offset by whatever liquid head there was on
the suction to the hot oil pump aside from the
system pressure. §

"It is to be understood that the inventjon is

R-3

40 1

applicable to any type of pump, including
Duplex pumps. Inits application to Duplex
hot oil pumps, the piston 46 is so arranged
that it also controls the outflow of oil from
the cooling chambers.on both pistons. The

der of a Duplex pump and 1
alternately with the cylinder 1.

Where 1t is not desired to use a portion of
“the cool charging stock or raw oil as a cooling
medium, on account of dirt, carbon and the
like, as heretofore explained, .the supply
- might be taken from the discharge line 8,
- through line 54, and cooled before being
heated. The pressure in the discharge line
being higher than'in the suction line would
cause oil to flow through the cooling coil into
the chamber 16 and into the suction line -of
the pump. '

may be: opened

55

the present invention, I have provided a
means for regulating the flow of cooling oil
* through a cooling gland or through a stuffing
box or other arrangement on a hot oil pump,
_and regulating the pressure thereon while in
85 the cooling chamber, so as to more nearly

connection 65 is provided for the other cylin-

Therefore it will be seen that agcording to -

3

balance the pressures across the inner stuffing

box or similar arrangement, regardless of -

whether the pump piston is taking suction or

-discharging liquid.  Thus I reduce to a mini-

mum the leakage or flow of either hot or cool
oil through the inner stuffing box, thus elim-
Inating severe temperature changes in the

metal parts of the apparatus, particularly the -

joint where the cooling chamber is fastened
on the pump cylinders.

. This invention also contemplates the with-
drawal of a portion of the hot oil being dis-
charged through the line 8, and after cooling
it using same for cooling the piston rod and
stuffing boxes. This ol may be then dis-
charged into the line 2 of the pump. The
arrangement just described provides a supply
of clean cooling oil, using the difference in-

"pressure between the discharge of the pump

and the suction to cause said oil to flow

through the cooling chamber in. regulated

quantities,
Referrin%r1
m Fig. 2, t

now to the modified view shown
e oil may be introduced through

the line 33, controlled by valve 32’, and check
‘valve 34’; into the interior of the cooling -

chamber 16”." The cooling chamber 16’ at its
outer end may be provided with a closure cap

posed the packing material 23’. 'The oil may
flow from the chamber 16’ out through the
line 88’. - The pump cylinder 1’ may be pro-
vided with the suction inlet line 2’, channel
¢, valves §’, and communicating passage-
ways 6’, which communicate with,the interior
7 of the pump cylinder. Similarly, the
chamber may be provided with a dischdrge

line 8’, channel 10”, valves 8’, communicating

ducts 9, and removable caps 11 © Piston 12’

75"

80
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9.

.24, held in place by the screw bolts 25’, and
-adjacent the. closure cap 24’ may be inter-

is adapted to reciprocate orizontally in the -

chamber, being connected to the piston rod
18’. The cooling oil introduced into the inte-
rior of the chamber 16’ may circulate around
the piston rod 18’ in:the same manner as here-

tofore described, but instead of being re-
turned to the suction side of the ump or sent

to the dephlegmator or other heating me-

.dium, it may be discharged through the line

66 into the duct 67, which introduces it into
the interior 7’ of the pump cylinder 1”. A
check valve 68 is interposed in the connection
between the lines 38’ and 66, for the purpose

110

115

of allowing the oil to flow into the line 66 but -

reventing the oil from flowing backward
Into the lines 88”.  The piston rod 13’ may be

-connected to a steam cylinder of any kind.

An annular ‘perforated packing retainer 69

120

may be inserted between the outer packing .

28’, and the inner packing 20 for the purpose-

of securing maximum benefit from the pack-
ing material and allowing for readily adjust-
ing the tightness of said packing. In other

words, if the closure cap 24 is forced inward- -

ly, the packing 28" will give slightly, but will

130
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also cause the packing retainihg member 69
to be forced inwardly, thus tightening the
packing 20.” - The operation of this device

‘will be instantly apparent. The cooling oil
will be alternately discharged into the pump. -
cylinder through the line 66-on the suction’

stroke of said pump on account of the lower
pressure therein. o
" 1 claim as my invention: T

1. A device of the character described,

- comprising, a piston chamber having inlet

and discharge openings, a piston and piston

rod adapted to reciprocate in the piston-
" chamber, a cooling chamber adjacent the pis-

ton chamber in which the piston rod moves,
an inlet.for introducing cooling liquid un-

- der pressure to the cooling chamber, an out-

- 20

let from said cooling chamber and automati-

- . cally operated means for maintaining the out- .
.let open during the forward stroke of the

_piston and for maintaining the outlet closed

25

during the return stroke. . :
2. /A device. of the character described,
comprising; a piston chamber having inlet

and discharge openings, a piston and piston-

rod adapted to reciprocate in- the piston

. chamber, a. cooling chamber adjacent the

30

piston chamber in which the piston. rod
moves, an inlet for introducing cooling liquid
under -pressure ‘to the cooling chamber, an
outlet ffom said cooling chamber, a check

-valve in said inlet, a valve in said outlet, and

- gutomatically operated means for maintain-

. ing the outlet open during the forward stroke
of the piston and for maintaining the outlet

- closed during thé return stroke.

C 40

- 45

. the cooling medium from the ¢ooling zone

50

.~ bb

- 8. A method for cooling the piston rod and
packing joints of a pump for hot liquids,"

‘which consists in introducing a cooling me-

' dium to a cooling zone surrounding the pis-

ton rod and in communication with the pack-
ing joints of the pump, in discharging the
cooling medium from the cooling zone dur-
ing the forward stroke of the piston pump
and preventing the passage of a substantial

amount’ of cooling medium into the pump’

cylinder, in precluding the normal escape of

with each return stroke of the pump- piston,
to maintain a substantially balanced pressure
between the cooling zone and the pump cyl-

inder. during both the suction and compres-.

sion strokes of-the pump. piston.
. 4, A method for cooling the piston vod of

a pump for hot liquids, which consists in in- -

* troducing a cooling medium to a cooling zone

60

85

surrounding the piston rod of the pump, in
discharging the cooling medium from -the:

cooling zone. during:phe forward stroke of
the piston pump, in’pfecluding the normal
escape-of the cooling medium from:the cool-

ing zone with each return stroké”of ‘the

pump piston, to maintain a stbstantially
balanced pressure between the cooling zone

and the pump cylinder during both the suc-

. 1,800,838

tion and compression strokes of the pump
piston and during both; strokes preventing

the passage of a substantial amount of cool~

ing medium ifito the pump cylinder. ™ - - -

5. ‘A method for cooling-the piston rod and
associated packing of a pump, which con-
sists in forcing a portion of the material
passed through the pump under the pressure

- imparted thereto by the pump through a

cooling zone in communication with the parts
to be cooled. - :

6. A method for cooling the piston rod

7

{3

and associated packing of a pump, which con-

sists in forcing a portion of the material
passed through the pump under the pressure
imparted ‘thereto by thé pump through a

80

cooling zone in communication with the parts -

‘to be cooled, and in returning the material,
‘subsequent to its passage through said cool-

ing zone, to the inlet of the pump.

85

7. A method. for cooling the piston rod -

-and associated packing of a pump, which con-
sists in intermittently admitting a portion of

the material discharged from the pump and
under the pressure imparted thereto by the
pump to a cooling zone in communication
with the parts to be cooled.. - - .
8. A.method for cooling the piston rod and
associated packing of a pump, which consists.
in intermittently admitting a pertion of the
material discharged from the pump and un-
der the pressure imparted thereto by the
pump to a cooling zone in communication

05

with the parts to be cooled, and in control- . ,

ling the discharge of the material from the
cooling zone by the stroke of the pump piston.
9. A method for cooling the piston rod of

100

a pump for hot liquids, which consists in pass- -

ing a portion of the hot liquid discharged

from the pump under the pressure imparted
thereto by the pump through a cooling zone,

105

from which the liquid, at a relatively low tem- . -

perature, is conveyed through a zome, sur-

‘rounding the piston rod, to lower the tem-,

perature thereof.

10. A device of the characté{r deséribed, :

comprising in combination, a piston cham-

10

ber having inlet and discharge openings, a .

piston and piston rod, adapted to reciprocate
in, said piston chamber, a cooling chamber,
adjacent the piston chamber, in which the
piston rod moves, means for conveying a por-

115

tion.of the liquid which has passed through |

the pump under the pressure imparted there- .

to by the pump to said cooling chamber. :

11. A device of the character described,
comprising in combination, a piston chamber
having inlet:and discharge openings, a pis-
ton and piston rod, adapted to reciprocate
in said ‘piston chamber, a cdoling chamber,

‘adjacent’the piston chamber, in which the

piston rod moves, means for conveying a por- .
tion of the liquid which has passed through
the pump under the pressure imparted there-
to by the pump to said cooling chamber, an -

125
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outlet from said cooling chamber, and means, .
ing and closing said outlet. " :
12. A device as specified in claim 1 fur-
ther characterized in that said automatically
operated means is adapted to close said out-
let at the end of the forward stroke of the
piston and to open said outlet at the end of
the return stroke of the piston. '
13. A device as specified in claim 2 fur-
ther characterized in that said automatically
operated means is adapted to close said out-
let at the end of the ?orward stroke of the
piston and to open said outlet at the end of the
return stroke of the piston. ’
' - .LYMAN C. HUFF.

“operated by the stroke of the piston, for open-



