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This invention relates to pumping units
of the kind described 1n British patent speci-

fication 182,154 or 198,771, wherein two

pumps of the gear wheel or other type are

arranged in series, and are so constructed
of the first
pump (hereinafter called the pilot pump) 1s
~greater than that of the second pump (here-

and operated that the delivery

inafter called the measuring pump) which
receives liquid therefrom and which 1s thus

intended to.act as a ‘measuring device to
pass the quantity of fluid required per unit

of time. The surplus liguid from the pilot
pump passes through a branch conduit or
passage on the connection between the two
pumps to one side of a diaphragm pressure
balance valve, the other side of which 1s ex-
posed to the pressure of the delivery pipe

of the measuring pump, so that according®as
the pressure in the connection between the
two pumps or that in the delivery from the
“measuring pump predominates, the dia-

phragm, by means of a needle or equivalent

regulating device, acts to enlarge or reduce

a by-pass opening through which excess’

~liquid in the branch conduit or connection can

escape back into the main supply to the pilot

- pump. With a view to keeping the pres-

30

sure between the two pumps equal to that

in the delivery pipe from the measuring
and thus maintaining equal pressure

pump

~on both sides of the measuring pump, so

- 40

that if the delivery pressure from this pump
varies, the diaphragin valve will auntomati-
cally adjust the inlet pressure to the same de-
aree. - - ,

In such pumping apparatus, which are em-

- ployed in particular for supplying the spin-
- ning solution to the nozzles or jets of arti-

ficial silk spinning installations, the regulat-

‘ing diaphragm valve is usually arranged
‘horizontally, and in the apparatus of the
‘sald British specification No. 198,771 the

~ needle valve member which opens and cloges

45

the by-pass orifice under the action of the

~ diaphragm, is inserted loosely or so as to

65

float between the diaphragm and said orifice,
usually with the interposition of a spring.

In the spinning of artificial silk, especial-
ly according to the dry-spinning or evapo-

rative method, large numbers of such pump-.

ing units, comprising a pilot pump, a meas-

uring pump and a pressure regulating cha-

phragm valve are employed to supply the
spinnerets with spinning solution. '

In practice with such pumping  units 1t
has been found that the unit is liable to be-

come unbalanced, chiefly in consequence of
tailure of the pilot pump to develop all pres-
sures 1t 1s called upon to balance 1n work-
ing, so that while the pressure balance of the

unit may be satisfactorily maintained so long-

as the delivery pressure of the measuring

pump does not rise above a certain limit, yet
‘when this range is exceeded by the develop-
ment of pressures on the delivery side of the

60

measuring pump which are beyond the abil-

ity of the pilot pump to balance, the pres-

sure balance of the unit and consequently
the required regularity of delivery from
the measuring pump, ceases to be main-
tained. -

| Uﬂbalanﬂing of the unit mé,y also be caused

by bad leakage past the needle valve or.
other by-pass controlling device. o

* The development of overlimit pressure 1n
the measuring pump delivery may arise
from various causes, for instance, 1n the
case of spinning installations, from blocked
spinneret orifices -.or other obstructions in
the delivery. The result of such an unbal-

anced condition of the unit in the case of

spinning installations is that the unit con-
tinues to spin under unbalanced conditions,

thereby giving irregular denier of thread g3

or filament. If the diaphragm bursts or
breaks sufficiently to establish more or less

free communication between the chambers

of the pressure balance valve, the spinning

solution can circulate idly in the unit and

the delivery to the spinneret or spinnerets

0o

served by the unit ceases, so that the failure

is observed, but if the diaphragm does not

burst, the unit may easily continue to spin

under the unbalanced conditions without

‘this being observed. Broken diaphragms
have of course to be replaced and as a large
number of units are usually employed 1n an
installation, this can be a matter of con-

siderable expense for material and labour,
but .the other point, namely the liability ot

the unit to -continue to spin undér the un-

balanced conditions, is the more serious.
In most cases as before mentioned, the
unbalancing of the unit arises from develop-
ment on the delivery side of the measuring
pump of an increased pressure beyond the
ability of the pilot pump to balance, the ex-

cess or unbalanced pressure then of course

existing on the measuring pump side of the

1
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diaphragm of the pressure balance “valve. lower ports and a pipe or branch communi-

However in some cases unbalancing of the
unif is caused by the development of an un-
balanced excess of pressure on the other
side, 1. €. on the pilot pump and by-pass side
of the pressure balance valve, due for in-
stance to failure of the needle or hke regu-
lating device of this valve to function pro?-
erly in opening the by-pass, more especially
In cases where said needle or device is sepa-
rate from the diaphragm and is provided
with a spring as before mentioned, which

may sometimes break or become weakened

in course of time. S _
According to the present invention we
employ an auxiliary device exposed on its
opposite sides to the pressures existing on
the respective sides of the diaphragm of
the pressure balance valve. This auxiliary

device is adapted to operate when a given
‘excess or unbalanced: pressure is developed

in the delivery of the measuring pump as

- compared with the delivery pressure of the

- phragm or the feed side of the pilot pump.

40}

o0

00

(o)

pilot pump, and thereby to make a passage
between the delivery side of the measuring
pump and some point or points in communi-
cation with the by-pass side of the dia-

Thus when the auxiliary device operates on
the attainment of the given difference of
pressure between the delivery of the meas-
uring pump and that of the pilot pump, the
pressure 1s released and the liquid can cir-
culate idly in the unit, and the unit ceases

to deliver the liquid to the spinning jet or

jets or other point of use.:

Said auxiliary release device may be in
the form of a rupturable diaphragm adapt-
ed to break under the given pressure dif-

ference, or in the form of a piston valve,

lifting - dise, mushroom ‘valve, ball valve,
swing plate diaphragm valve or any other
appropriate device. o |

The auxiliary release device may further
be adapted also to operate and effect the re-
lease of an unbalanced excess of pressure on
the other side of the diaphragm of the pres-
sure balance valve, viz, the pilot pump and
by-pass side of the pressure balance valve,

and, thereby establish communication with

‘the feed side of the pilot pump, thus per-

mitting the liquid fo circulate idly in the
unit. o . '
As one example, designed to operate un-
der the action of excess or overlimit pres-
sure on either side of the diaphragm of the
pressure balance valve, a piston or like de-
vice exposed on 1ts opposite faces to the
pressure in upper and lower ports or pas-
sages opening respectively from the two
chambers of the pressure balance valve is
adapted, by means of piston valve extensions

or members which it carries-on its respective

faces, to control the respective ends of a
communication port between said upper and

cating with the feed side of the pilot pump
and therefore with the by-pass side of the
diaphragm pressure balance valve. In nor-
mal working, the piston valve extensions
close the ends of the said communication

port, but when a given difference of pres-

sure on the delivery side of the measuring
pump 1s exceeded, the piston moves upwards
under the excess. The upper piston valve
extension 1s adapted in this movement to

open connection between the upper end of
the communication port and the upper port

leading from the upper chamber of the dia-

phragm valve, a fraction before the lower

piston valve extension makes communication
‘between the port from the lower chamber of
the pressure balance valve and the lower end
of the communication port; this increases
the out-of-balance condition and allows the
piston to travel upwards to the full extent,
thereby opening the bottom of the commu-
nication port and allowing all the fluid to

80

be released from the delivery side of the .

measuring pump through the communication

80

port to the pipe or branch communicating

with the feed side of the pilot pump and it
may be also by way of the upper port to the

Jupper chamber of the diaphragm valve and

thence to the feed side of the pilot pump.
However the arrangement may be such that

‘the pressure below 'the diaphragm is.still

suficient to keep the by-pass closed thereby,

so that the release takes place solely through
the said pipe or branch communicating with

the feed side of the pilot pump. When the

pressure 1s released, the fluid can circulate
1dly in the unit and the delivery from the

spinning jet or jets served by the unit ceases.
Conversely, if an overlimit pressure differ-
ence 18 developed in ‘the upper diaphragm
chamber, due, for example, to Jjamming of
the valve in the by-pass, the lower piston
valve extension is adapted in a similar man-
ner to open the connection between the lower

end of the communication port and the lower

port leading from the lower chamber of the
diaphragm valve a fraction before the up-
per piston valve extension makes communi-
cation between the port from the upper
chamber of the pressure balance valve and
the upper end of the communication  port.
This 1ncreases the out-of-balance condition
and allows the piston to travel downwards
to the full extent, thereby opening the top
of the communication port freely, and allow-
ing all the finid to be released from the upper
diaphragm chamber through the communi-
cation port to the pipe or branch communi-
cating with the feed side of the pilot pump.
As before mentioned, an excess pressure is
seldom developed on the upper or by-pass

side of the diaphragm, unless the needle or

regulating device thereof fails to act, for
instance by reason of breakage or weakening

il
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of the spring with which it 1is often pro-

vided. In this case in the example de-

- scribed, the pressure on the by-pass side of

3

* communication port and thence to the
or branch communicating with the feed side.
- of the pilot pump, but at the same time the

the dlaphrao*m is discharged through the
branch to the feed side of the pilot pump as

explamed It may however be desired that
in such a case the diaphragm of the pressure

balance valve shall burst, and with this ob-

ject, In another ezample the piston valve
' ‘device 1s so constructed and arranged that

as it moves down under the over pressure, its
lower extension releases the fluid from the
lower port on the measuring pump delivery
side of the pressure balance valve to the

pipe

upper piston valve extension keeps the upper

end of the communication port sealed from

the upper port of the upper chamber of the

pressure balance valve, thus enabling a high

- pressure to develop in this chamber until the

diaphragm 1s broken. The over-pressures
at mhmh the piston valve operates in either
of the ezamples just described may be ar-

- ranged or determined by means of upper and

' 35

J1)

H

tit)

of these two ports, passages or tubes.

lower springs which may be adapted to re-
~turn the piston to the normal or neutral posi-
tion when the cause of the out-of-balance.

condition is removed or this cond1t10n CeasSes

to obtain.

As another example of the invention, a
rupturable diaphragm or equivalent device
may be fitted between two ports, passages or
tubes in communication respectively with the
two chambers of the diaphragm balance valve

on the respective sides of the diaphragm, so

that when said device breaks or moves un-
der the given pressure difference it estab-
lishes communication between the respec-
tive chambers of the balance valve by way

example 1s intended to operate in cases where
overlimit pressure develops on the delivery

> side of the measuring pump.

It 18 to be undeletood that the foreo'omg
(mmples are only given by way of illustra-

“tion and can be varied widely.

Further it i1s understood that the inven-
tion may be applied in connection with
pump units of the character referred to used
for other applications than the pumpmg of
spimning solutlons.

The accompanying
three forms of pumping unit dccordmg to

‘the invention for supplying artificial silk

spinning solution to spinning jets, it being
understood that these are agliven by way of
exmnple and .can be varied Wldely W1thout
departing from the invention.

Fig. 1 1s a sectional elevation of one form
of pumpmo‘ unit having an auxiliary pres-
sure release ftrmnoement acdapted to release
overlimit pressure from the dehvery side
of the measurmg pump but to permit the

and 2.

This

drawin oS 111ustrate_

up against the should

dla,phracrm of the pressure balance Valve to

be burst by pressure on the other side. The
figure shows the diaphragm pressure bal-
ance valve md aum]mu 1elea<e device 1n
section. Fig. 2 is a vection on line 2—2
Fig. 1 lookmg to the lett and showing the
connections of the pilot and measuring
pumps 111 the system.

Fig. 8 is a sectional detail view of a form
of pressure release valve according to an-
cther modification, adapted to release over-

limit pressure on either side, 1. e. from the

delivery side of the measuring pump or
from the by-pass side, the qrra,nﬂ'ement ot
the unit being otherwise sumilar £o Figs. 1

Fig. 4 1s a

phragm is disposed to break under an over-
limit pressure developed on the delivery

sectional elevation of a form'
of the pumping unit according to a form of
the invention in which a 1upturab1e dia-

70
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side of the measuring pump and estabish

communication between the respective cham-

bers of the balance valve and the feed s:de

of the pilot pump.

i)

Referring to Figs. 1 and 2, 1 is the pilot

pump and 2 the measuring pump mount-
ed together on a support 3 and hav-

ing their spindles 4, 5 driven in the known
Wa,y by chain or other gear.

7 1s the feed pipe lead-
ing from the cmpply pipe 6 to the pilot pump

1, the pipe 7 being connected to the supply
I_plpe 6" by one of the branches 72 of a.cou-

fPllIlﬂ’ plece 62 secured to the supply plpe G
by a union 6P,

8 is the delivery pipe from
the pilot pump 1 and forming, with the

passage 9 in the diaphragm valve casing 10
and the p

urlng pump 2. 12 is a passage in the dia-

6 15 the "
| 51113'1-”1}7 pipe or header for the spinning so-
., lutlon to the unit.

pipe 11, the connection between Cthe
_pllot pump and ‘the itake side of the meas-

Lin) :

103 .

phragm valve casing 10 and forming the

bmnch conduit betueen the connectum S,

, 11 and the upper balance valve chamber

13 on the by-pass side of the diaphragm,

110

whilst 14 (I*lg 2) 1is tlle delivery pipe from

the measuring pumyp 2

, this pipe communi-. .

cating with the lower dmmber 16 of the dia-

phragm valve through a passage 14* in the
‘wall of the valve casing 10 and through an
aperture 14° 1n the cup-shaped spring
'mounted member 15 that forms said lower

chamber 16 on the measuring pump delivery
side of the diaphragm. 17 is the outlet from
this chamber 16, leadmn' to the spinning jet
or jets supphed by t the unit.
phragm of the pressure balance valve, held

ing 10 by the spring 20 of the member 15.
o1 is the by-pass pipe le ading from the up-

per. valve chamber 13 to the supply side -of
-the pilot pump 1 by way of the passage 7* .

18 18 the dia-

115

120

19 of the valve cas-

in the coupling piece 6* to which it is con-

nected and the feed pipe 7. 22 is a needle

150
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valve inserted loose or independent between

the diaphragm 18 and the orifice 23 of the

by-pass 21, with interposition of a2 spring
24 between the top of the chamber 13 and
the base 25 of the needle valve as described

~1n the said -British specification No. 198,771,

10

r9
o |

30

40

A port 26 in the valve casing 10 opens out
of the upper diaphragm valve chamber 13,
and a port 27 in the casing 10 is In connec-
tion with the lower diaphragm valve cham-
ber 16 by an aperture 27% in the member 15.

These ports lead into a valve chamber 28
in which works a piston valve 29 having
upper and. lower valve extensions 80, 31 ar-
ranged to.control the respective ends 32, 33
cf a release port 34 in the casing 10, this
port being connected to a branch pipe 35

“which is connected to the passage 35* of the -

connecting piece 6* and thus communicates
with the feed side of the pilot pump by way
of the feed pipe 7 and also with the by-pass

_pipe 21. Springs 36, 37 are fitted between

the valve extensions 30, 31 and the ends of

the valve chamber 28 and small holes 38 and

39. are provided in the valve extensions 30,
31 respectively. In normal working the
springs 36, 37 keep the valve in an inferme-

diate position in which the ends 32, 33 of the
release port 34 are closed, as seen 1n Fig. 1,

but when a given overlimit pressure on the
delivery side of the measuring pump rela-
tively to the pressuré on the by-pass side is

_exceeded the piston valve 29 moves up with

its extensions 30, 31 under the effect of the
pressure exerted
lower face. - _ |

In this movement the upper valve exten-

sion 30 is adapted by its construction to open

connection between the port 26 on the by-

pass side and the end 32 of the release port

34 a fraction before the lower valve exten-

-sion 31 makes communication between the

lower port 27 and the lower end 33 of the
release port 34; this increases the out-of-
balance condition and allows-the valve to

shoot up, thereby opening the lower end 33
‘of the release port 34 by the lower valve

- extension 31 and allowing the solution to be

50

7 valve. extension 31 and the port 34 to the

branch pipe 35 and the feed side of the pilot -
~ pump.. The solution will then circulate idly = the pi1 im ,
“in which the lower extension functions to re-

. released from the delivery side of the meas-.

uring pump through ‘the holes 39 in  the

- in the unit and the delivery from the spin-

. 60

65

‘ning jet or jets served by the unit ceases
until the cause of the out-of-balance condi-
- tion is.obviated or removed. ~ The restora-
tion of the piston valve to its neutral posi-
‘tion may be accomplished by obviating the

cause of the out-of-balance condition and

removing the pressure from both diaphragm
- chambers in any way, e. g. by stopping the
CUpumps. oo o

In the caﬁféyse and less usual case ;of_an
overlimit positive pressure difference being

through the port 27 on its

T .

extension 30

pressure from the upper diaphra

1,868,307

developed on the by-pass side of the dia-
phragm, due for example to jamming of the
valve 22 1n the by-pass orifice, the piston
valve 29 moves down under the action of the
overlimit pressure exerted through the port
26, and the lower valve extension 31 un-

“covers the lower end 33 of the release port

G

34 and thus puts this in communication with

the lower diaphragm chamber 16 and port
27. In the present example the arrange-

3

ment is such as to permit the diaphragm to -

burst under the development of such an
overlimit pressure on the by-pass side of
the diaphragm,.and for this purpose in the
construction shown in Fig. 1, the upper
valve extension 380 is of such length that
when the piston valve has moved down

under the overlimit pressure and put ports:

27 and 34 into cormmunication, the upper
valve extension still seals the end 32 of the
release port 34 thus enabling high pressure
to develop in the diaphragm chamber 13
until the diaphragm 1s broken. o

In the present example the holes 38 in
the valve extension 30 serve to allow of

‘the escape of any solution that may get be-

hind this valve extension. f .
Referring now to the form or" modifica-

tion illustrated by Fig. 3, the arrangement

of the pumping unit i1s the same as shown

in Figs. 1 and 2, and similar -numerals in~

Fig. 8 indicate corresponding parts to those
in Fig. 1, but in this exampithe auxiliary

release device is adapted to effect the release.

of an excess overlimit pressu:
exerted in either direction, i.'e. whether on

the delivery side of the measuring pump or

on the by-pass side, and without bursting

the diaphragm in the latter case as in the.
-example last described. -

 Referring to Fig. 3, it will be seen that

aire difference’

80
83
%
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105

while the parts are otherwise the same as in

‘Fig. 1, the upper valve extension 30 is of
~such a length that in the downward move-

ment of the piston valve under the action of
an overlimit pressure developed on the by-

110

pass side "Of-:the-_.di'aphragm, the upper valve

per -port 26, but permits the release of the
| e ‘chamber
to the releise port 34 and the feed side of

the pilot pump in a similar manner to that

-~ lease pressure from the delivery side of the
- measuring pump when overlimit pressure

develops on this side. In normal working

‘with this example the springs 36, 37 keep the

piston valve 29 in an intermediate position
in which the ends 32, 33 of the release port
34 are closed, as in the figure. When 2
given overhmit positive pressure difference
on the delivery side of the measuring pump
1s exceeded the piston valve moves up under

the pressure exerted through the port 27 and

tension 30 does not keep the upper end
32 of the release port 34 sealed from the up--*

115
120
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the valve functions as in Fig. 1 the upper

valve extension 30 opening connection be-

tween port 26 on the by-pass side and the
end 32 of the release port 34 a fraction be-
fore the lower valve extension 31 makes
communication between the lower port 27

‘and the lower end 33 of the release port 34,

thus increasing the out-of-balance condition
and allowing the valve to shoot up and open
the lower end of the release port by the low-

er valve extension 31 whereupon the solution -

-1s released from the delivery side of the
- measuring pump through the holes 39 in

15

valve extension 31, and the port 34 to the
branch pipe 85 and the feed side of the pilot

- pump as in Fig. 1. Conversely, when an

overlimit - positive pressure difference 1s de-,

- veloped in the upper diaphragm chamber

20

13, the piston valve 29 moves downwardly .

under the pressure exerted through the port
926 ; the lower valve extension 31 now opens
connection between the end 33 of release port
34 and the lower port 27 in connection with

~ the lower diaphragm chamber a fraction

25

- 30

30

45

50

before the upper piston valve extension 30
makes communication between the upper end
32 of the release port and the port 26 from
the upper diaphragm chamber 13; the out-
of-balance condition is thus increased and
allows the piston to shoot down. Commu-
nicat'on is now established between the port
26 and the end 32 of the release port through
the holes 38 of the upper valve extension 30
and the fluid is released from the upper dia-
phragm chamber to the branch pipe 35 and
the feed side of the pilot pump. It will be
seen that the auxiliary release valve device
thus funcétions in an identical manner in
either direction. In either case when the

pressure 1s released by the release valve

through the pipe 85 the delivery of the solu-
tion to the spinning jet or jets served by the
unit ceases until the cause of the out-of-

balance condition is obviated or removed.

The restoration of the piston valve to 1its
neutral position may be accomplished as be-
fore mentioned. - _ o
- Referring now to the example shown in
Fig. 4, the pilot and measuring %)umps 1,
2 are mounted as before, the supply pipe 6

' being connected to-the feed side of the pilot
- pump 1 by a pipe 7 and the delivery pipe 8
“from the pilot pump 1 forms with a passage

6o

- pump and the intake side of the measuring
pump 2, while a passage 12 in the casing 10

80

9 in the diaphragm valve casing 10 and a
pipe 11 the connection between the pilot

forms the branch conduit between the con-

nection 8, 9, 11 and the upper diaphragm

valve chamber 13 as before and the delivery
pipe 14 (Fig. 2) from the measuring pump

9 likewise communicates with the lower dia-

- phragm chamber 16 by a passage 14® in the

68

casing 10 and an aperture 14° in the cup-
shaped member 15 formed with the outlet 17

the spinning jet or jets or other point of use

to the sPinning jet or jets. The diaphragm o

18 and needle valve 22 are constructed and

arranged as before. A passage 40 leads

from the upper diaphragm chamber 13 simi-
larly to the port 26 in the previous examples
wh'le an aperture 41 in the member 15, simi-
lar to aperture 27* in Fig. 1, communicates

‘with a passage 42 in the casing 10. In the

present example the by-pass pipe 21 is con-
nected to the feed pipe 7 of the pilot pump

76
and- to the solution supply pipe 6 by a cou-

pling piece 6¢, and the passages 40 and 42

are connected respectively to the inner ends
of pipes 43, the outer ends of which connect
with- the chambers 48* of a divided elbow
connection 44 between the halves of which is
clamped a rupturable diaphragm 45 which

80 .

‘divides the interior of the elbow connection-

into the chambers 432,  When a pos:tive over-
limit pressure difference is developed on the
delivery side of the measuring pump the
rupturable diaphragm can burst under this
pressure exerted in the lower diaphragm
chamber 16 and release the pressure through
the upper diaphragm chamber 13, by-pass
pipe 21 and feed pipe 7 to the feed side of
the pilot pump, so that the solution will cir- -

'l

culate idly in the unit and the delivery to the

jet or jets ceases. | .
Tt will be understood that we do not limit 93
ourselves to the particular forms of aux-
iliary pressure release devices shown 1in the
examples described and illustrated, and that
other appropriate release valves or devices
may be emploved. - o 100
° What I claim and desire to secure by Let-

ters Patent 1s:

1. In pumping units of the kind herein-
before referred to for delivering .artificial
silk spinning solutions to spinning jets or 105
other applications, the combination with the

pilot and measuring pumps and diaphragm

pressure balance valve, of an auxihiary de-
vice exposed on its opposite sides to the pres-
sures on the respective sides of the dia- 110
phragm of the pressure balance valve and

“adapted to operate when an excess or unbal-

anced pressure is developed in the delivery
of the measuring pump as compared with
the delivery pressure of the pilot pump, and 115
thereby to make a passage between the de-

livery side of the measuring pump and some

point or points in communication with the
feed side of the pilot pump or the by-pass
side of the diaphragm, so that when the 120
auxiliary device operates, the pressure 1s
released and the liquid can circulate idly 1n
the unit and the delivery from the unit to
ceases. - . - 125
9. A pumping unit according to claim 1
and characterized in that the auxiliary re-
lease device including means adapted also
to effect the release of an unbalanced ex-
cess pressure on the other side of the dia- 180

70
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' phregm of the pressure balance valve 1. e.,

the pilot pump and by-pass side of “said
valve, and thereby establish communication

-~ with the feed s;uie of the pilot pump, thus

permitting the liquid to circulate idly in the

',umt In this case also.

‘3. A pumping unit according to claim 1

. characterized by a piston valve or like de-

10

15

o0

vice exposed on its opposite faces to the:
pressure 1n-upper and lower ports or pas-

sages opening from the respective cham-
bers of the pressure balance valve, said pis-
ton valve or device having extensions or
members adapted to control the respective
ends of a pressure release port connected
with a pipe or branch communicating with
the feed side of the pilot pump, _and by its
movement under the effect of an excess un-
balanced pressure on either side-of the pres-
sure balance valve to release the pressure

from the corresponding side of the dia-

poragm through the pressure release poit

- to the feed side of the pilot pump.

25

4. A pumping unit according to claim 1

characterized by a piston valve or like de-

- vice exposed on its opposite faces to the pres-

- opening
the pressure balance valve, said piston valve-

B

‘. or branch commumcetlng with the feed side -

sure in ugper and lower perts or passages
om the respective chambers “of

or extensions. or members

evice - having

adapted -to control the respective ends of a

pressure release port connected with a pipe

1,658,307

of the pilot pump and by its movement un-

der the efiect of an excess unbalanced pres-
sure on the measuring pump delivery side of

30

the pressure balance valve to release the

pressure from this side through said pres-

sure release port, but in the converse move-

ment under the action of an excess unbal-
anced pressure on the by-pass side of the
pressure balance valve to release the fluid

from the measuring pump delivery side of

the pressure balance valve through the re-
lease port while keeping the: other end of
the release port sealed from communication

with the other side of the diaphragm of the
pressure balance valve, thereby permitting

the diaphragm to be broken by development '

of pressure on this side.

5. In pumping units of the kind hereinbe-

fore referred.to for delivering artificial silk
spinning solutions to spinning jets or other
&pphC'lthIlS, the combination with the pilot
and measuring pumps and diaphragm pres-
sure balance valve, of an auxiliary device

40

40

o0
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exposed on its opposlte sides to the pressures

on the respective sides of the diaphragm of

‘the pressure balance valve and adapted to
operate when an excess or unbalanced pres-

sure is developed to permit idle circulation

of the liquid in the unit and the cessatmn .

of the delivery of the same.
In testimony whereof I have hereunto
subscribed my name.

FREDERIOK TROUTON SMALL
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