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16 Claims.
1

This invention rélates to proportmmng devices
of the type used; for example; in fire-fighting ap-
paratus for mtrcducmg foam producing sub-
stances into a stredin of water flowing from the
pumps

A prinecipal object of the mventlon is to pro-
vide a proportioning device of this class which
shall be generally mdré efficiént that the prior
devices, shall bé highly dccirate over a wide
razge of pressure and velumé of flow, and which
is susceptible of ehibiodimient in & relatively small
and inexpensive. umt that may be- placed at any
cohveniént spot i the: Hose line. )

Ancther object of tlie ihvention is to provide
a device of the statéd character; thé i use of Wwhich
will' involve & reldtively small pressure loss if
the water conduit:

Still another .object 6f the irvention is to
provide a proportioiier of the stated character
which shall exhibit superior pr1m1ng character-
istics.

The invention resldes also in certain novel
structural and functional details hereinafter de-
scribed and. illustrated in the: attached drawings
wherein:

Fig. 1 is a schematie view illustrating a propor-
tioning device made ifi accordance with the in-
vention;

Figs. 2 and 3 are corresponding views illustrat-
ing with Fig, 1 the several operating conditions
contemplaied by the invention;

Fig. 4 is a schematic view illustrating a modi-
fication of the apparatus shown in the preceding
figures, and

Figs. 5, 6;and 7 are schematlcwews illustrating:

& modification within the scope of the invention.
. With reference to Figs: 1; 2, and 3 of the draw-
Ings, the device consists: essentially of a positive
displacement water moter. |- which is placed in
a conduit 2 through: which water is: discharged
from a pressure source not shown. The motor: |
is of the positive displacement: type, and the ar-
rangement is such that all of the water passing
through: the conduit passes: also through the
motor, Various types of' water- motor may bé
employed and in the present instance the motor
is.in the form of- a three=lobéd rotary pump of
& conventional form' wherein- the intermeshing
rotors, 3-and & respectively, are synchronized by
means hereinafter deseribed.

In accordance with: the: invéntion; & duct & is
provided which by-passes the'motor { and which
contains & positive displacement pump: § which;

in the present instance] is of the gear type and
consists of two.toothed rotors:T:and- 8 réspective-
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ly: These rotors are individually directly con-
nécted and aie actuated by the rotors 8 and 4 of
the motor 1.  All liquid passing through the duct
5 passes also through the pump 6.

Provision is made for introducing the foam-
producinig substaree into the by-pass duct 5
from a suitable source (not shown) by way of a
duct 9; and the cohnection bétween this duct
and the channel § is controlled by a three-way
valve 1. When the valve is in the position shown
inFig. 1 the duct 9 is disconnected from the duct
5 while the lattér duct is open for passage of
water therethrough from the duct 2. When the
valve {1l is shifted to the position shown in
Fig. 3, the source of foam-producing substance
is connected directly to the duct 5 for passage of
said substance to the conduit 2. In this position
of the valve; the duct 5 is disconnected from the
conduit 2 at the upper side of the water motor,
the foam substance is withdrawn from the source
by the pump 6 and is' passed through a check
valve 12 in the duct 5 into the duct 2 at a point
below the water motor. Since the motor and
pump are exactly synchronized and since both
the motor and the pump are positive displace-
ment units, an: exact amount of the foam form-
ing substance will be introduced into the conduit
2 .and this amount will be accurately proportioned
to the quantity of water flowing through the con-
duit.

It will be noted that a duct I3 is connected to
the duct 5 between the pump 6 and. the valve (2.
This: duct {3 extends to a port {4 in the casing
15 of the valve tl. The valve element i{ has a

- passage |6. which extends completely through

the body of the valve, and one end of this pas-
sage will, in a predetermined position of the
valve I1; register with the port {4. Diametrical-
ly opposite the port. (4. is a second port {7 in the
casing- {9 and. to-this port is connected a duct {8
which extends to atmosphere or to a suitable
point of discharge. When the passage 16 regis-
ters. with-the port {4; it registers also with the
port 17T and connects said ports so that the pas-
sage: 13 is then directly connected with atmos-
phere.

.When the valve Il is in the position shown in
Fig, 2; therefore; the pump is connected through
a restricted opening to the duct 8 and to the foam
material source. Also, the passage (6 connects
the ports {4 and IT. Operation of the pump
under these conditions will tend to discharge
the foamr material withdrawn from the source
thirough the duct {3 to exhaust. In this manner
any air in' the lines connecting the foam source
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with the pump will be discharged through the
pipe I8 and the pump will be adequately primed
with the foam substance. It will be noted that
this position of the valve 1f is an intermediate
one between the positions of Fig. 1 and rig. 3
and that subsequent movement of the valve into
the Fig. 3 position will close the duct I3 and
permit discharge of the foam substance directly
into the duct 2.

In the operation of the device, assuming that
water alone is required, the valve |1 will occupy
the position shown in Fig. 1. In this case the
pump functions as a water motor so that in ef-
fect the pump is driven by the water passing
through the duct 5 which avoids unnecessary load
on the water motor. This materially reduces the
pressure loss through the proportioning’ appa-
ratus. This also provides for a continuous flow
of the water through the pump so that the

latter is in effect always primed. If foam is re- -

quired, the valve {1 is first-shifted to the position
shown in Fig. 2. It has been found that small
proportioning pumps are difficult to keep tight
enough to pump water and air from the pipe
leading from the foam liquid source to the pro-
portion pump. Water having very little vis-
cosity tends to slip by the clearances so that at
the slow speed at which the pump is required to
run, i. e. in direct drive from the slow-speed low-
loss water motor, it will not always pump plain
water against the relatively high pressure in the
conduit 2. It is of material advantage therefor
to get the high viscosity foam material into the

proportioning pump before subjecting the pump

discharge to the high pressure of the fire hose
line. The duct {3 and the valve passage (6
perform this function. As soon as a solid stream
of the foam liquid is noted at the discharge duct
18, the valve ! is shifted to the position shown
in Fig. 3 wherein the foam liquid is pumped di-
rectly into the duct 2 through the check valve (2.

In the illustrated embodiment wherein the ro-
tors of the motor | are connected to the rotors
of the pump 6, the latter has in addition to its
pumping function, the additional function of
synchronizing the rotors 3 and 4 of the motor.
This makes for simplification, economy, and com-
pactness in the structure of the proportioning
unit. It is apparent, however, that the motor
may be provided with separate synchronizing
means and that the pump, being relieved of the
synchronizing function, may then be made of
any form that may be found suitable. Obviously
the water motor as well as the pump may be of
widely different characters, it being only neces-
sary _to a practice of the invention that both of
these elements be of a positive displacement type.

It is apparent that the system as described
above is susceptible to some modification without
departure from the invention.. Thus the dis-
charge from the pump 6 may be introduced into
the duct 2 at a point upstream from the water
motor in which case, when the valve {| occupies
a position corresponding to that shown in Fig. 1,
the pump 6 would not function as a motor, but
as g cireulating pump operating at very low pres-
sure. This would preclude the operation of the
pump as a water motor as in the embodiment
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§ is established in a duct 19 extending from the
source of the foam-producing substance (not
shown) to the conduit 2 at a point above the
motor §. A duct 20, also connected to the con-
duit 2 above the motor {, connects with the duct
(9 at a point intermediate the pump & and said
source, and a valve 1la, corresponding essen-
tially to the valve II of the previous embodiment,
provides for establishing communication between
the pump and the said source while simultane-
ously shutting off communication between the
ducts 19 and 20, or, alternatively, between the
pump and the duct 20 to the exclusion of the
said source. The different positions of the valve
{1 affording the above connections are indicated
in the drawings.

In the embodiment shown in Figs. b, 6, and 1T,
the water motor 2{ and conduit 22 are as in the
embodiment of Figs. 1 to 3. The foam liquid is
introduced into the.conduit.22 from a suitable
source 23 by way of a duct 24, the latter contain-
ing a-pump 26 of positive displacement type
which feeds the said liquid at a predetermined
desired rate. 'The rotors 27 and 28 of the motor
2| are synchronized by gears 28 and 3{, in well
known manner, and the pump 26 is operatively
connected to the said gears so as to be driven
by and in synchronism with the motor. The
pump drive is effected through a gear 32 which
may be shifted so as to mesh selectively with
the gears 28 and 31, and so as to occupy an inter-
mediate or neutral position between said gears,
as indicated in the drawing. When the gear 32
is meshed with the gear 29 it will be rotated as
indicated by the arrow in Fig. 5 and the pump
will draw foam liquid from the source 23 and
will force the said liquid into conduit 22. When
the gear 32 is meshed with the gear 3{ it will be
rotated in the opposite direction and the pump

vill be reversed and will tend to withdraw water
from the conduit and force said water through
the duct 24. By withdrawing the duct from the
source 23, see Fig. 6, the duct and the pump may
under these conditions be flushed free from the
foam liquid. When the gear 32 is in the neu-
tral position, as shown in Fig. 7, the pump 26 will
be inoperative, and plain water may then bhe dis-
charged through the conduit.

I claim:

1. In combination, a conduit for fluid under
pressure, a positive displacement fluid motor in
said conduit, a by-pass duct connected at both
ends with said conduif, a positive displacement
pump in said by-pass, a duct connected to a
source of other fluid and extending to the intake
side of the pump, valve means for controlling
the connections hetween the intake end of the
by-pass and the conduit and between the said
duct and the pump, whereby the conduit and
the said source may bhe connected selectively and
individually to the intake end of the pump, and
means for synchronizing said motor and pump.

2. In combination, a conduit for fluid under

. pressure, a positive displacement fluid motor in

65

previously described, but in other respects the .

apparatus would correspond functionally to that 7

previously described.

Such modification is illustrated in Fig. 4
wherein the corresponding parts are identified by
the same reference numerals used in the preced-
ing figures. In this case, however, the pump
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said conduit, a by-pass duct extending around
said motor, a positive displacement pump in said
by-pass, a duct connected to a source of other
fluid and extending to the intake side of the
pump, valve means for controlling the connec-
tions between the intake end of the by-pass and
the conduit and between the said duct and the
pump, whereby the conduit .and the said source
may be connected selectively -and individually
to the intake end of the pump, and means for
synchronizing said motor and pump.
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_3. The combination defined in claim 1, where-

in the said connecting' and disconnecting valve:

means- consists of a multiple-way valve,
4. In combination, a conduit for fluid under

pressure, a positive displacement fiuid motor- in:

said- conduit, a by-pass duct connected- at both
ends with said conduit, a positive displacement

pump in said by-pass; a check valve in said by- .

pass at the discharge side of the: pump to pre-
clude flow from the conduit to the by-pass at
that end of the latter, a normally closed dis-

charge port in the by-pass intermediate the

pump and the check valve, a supply duct con-
nected to the by-pass at the intake side: of the
pump, valve means for controlling- the conneec-
tions between the intake end of the by-pass and
the conduit and between the said supply duct and
the pump, whereby the conduit and the said duct
may be connected: selectively and. individually to
the intake end of the pump, and means. for mo-
mentarily opening said discharge pert. coinci-
dentally with the initial connection of the sup-
ply duct with the by-pass.

5. In means for injecting a fuid substance
into the stream. of fluid in a pressure conduit in
amounts propertioned to the quantity of fluid
passing- through said conduit, a positive-dis-
placement fluid motor in said conduit affording
a measure of the quantity of fluid passing there-
through, a supply duct for said fluid substance
connected to the conduit and containing a posi-
tive displacement pump for effecting said in-
jection, a duct for establishing connection be-
tween the conduit and the supply duct at a point

intermediate the pump and the’ source of said -

fluid substance, valve means for connecting the
pump selectively and individually with the con-
duit by way of said connecting duect and with
said source, and transmission means operatively
connecting the motor with the pump.

6. In means for injecting a fluid substance
into the stream of fluid in a pressure conduit in
amounts proportioned to the quantity of fAuid
passing through said conduit, a positive-dis-
placement fluid motor of the synchronized mul-
tiple rotor type in said conduit, a supply duct
for said fluid substance connected to the conduit,
and synchronizing gears for said motor, said
gears being established in said supply duct so
as to constitute a positive displacement pump for
effecting said injection.

7. In means for injecting a fluid substance
into the stream of fluid in a pressure conduit in
amounts proportioned to the quantity of fluid
passing through said conduit, a positive-dis-
placement fluid motor of the synchronized mul-
tiple rotor type in said conduit, a supply duct
for said fluid substance connected to the con-
duit, synchronizing gears for said motor, said
gears being established in said supply duct so
as to constitute a positive displacement pump
for effecting said injection, and valve means for
selectively and individually connecting the in-
take side of said pump with the source of said
fluid substance and with the conduit.

8. In means for injecting a fluid substance
into the stream of fluid in a pressure conduit in
amounts proportioned to the quantity of fluid
passing through said conduit, a positive-dis-
placement fluid motor in said conduit affording
a measure of the quantity of fluid passing there-
through, a supply duct for said fiuid substance
connected to the conduit and containing a posi-
tive displacement pump for effecting said in-
Jection, means for operatively connecting said
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pump-and motor; and valve means for éstablish-
ing-connection between the siipply duct and said
conduit at two points on opposite sides respec-
tively of said pump and: respectively at opposite-
sides of the motor and for simultaneously dis-
connecting the source of said fluid substance,
whereby- the said: pump may function as a sec-
ond motor in parallel with the said motor first
named.

9. In means for injecting a fluid substance
into the stream of fluid in a pressure conduit in
amounts proportioned to the quantity of fuid
passing through said conduit, a positive-dis-.
placement fluid motor in said conduit affording
& measure of the quantity of fiuid passing there-
through, a supply duct for said fluid substance
connected to the conduit and containing a posi-
tive displacement pump for effecting said injec-
tion, means for operatively connecting said pump
and motor; means for connecting the intake side
of the pump with the conduit, and a single valve
operative in different positions to connect the in-
take side of the pump with the conduit and with
thesource of said fluid substance respectively and
individually.

10. In means for injecting a fluid substance
Into the stream of fliiid in a pressure eonduit in
amounts proportioned to the quantity of fluid
passing through said conduit, a . positive-dis-
placement fluid motor in said conduit affording
a measure of the quantity of fluid passing there-
through, a supply duct for said fluid substance
connected to the conduit and containing a posi-
tive displacement pump for effecting said injec-
tion, means for operatively connecting said pump
and motor, means for connecting the intake side
of the pump with the conduit, a normally closed
vent port in the said supply duct at the discharge
side of the pump, and a single valve operative
in different positions to connect the intake side
of the pump with the conduit and with the
source of said fluid substance respectively and
individually, and operative while in the latter
position to selectively open. and close said vent
port.

11. In combination, a conduit for fluid under

:pressure, a fluid motor in said conduit, a source

of other fluid, duct means connected with said
source and with said conduit, a pump in said
duet actuated by the motor, and a two-position
selective control assembly for connecting the in-
take of said pump with said source and said con-
duit respectively.

12. In combination, a conduit for fluid under
pressure, a fluid motor in said conduit, a source
of other fluid, duct means for connesting said
source with the conduit, a pump in said duct,
means for operatively connecting the pump with
the motor so as to actuate the pump to with-
draw fluid from said source and to inject the
fluid so withdrawn into the conduit, and means
for interrupting operation of said pump inde-
pendently of the motor so as to relieve the motor
of the pump load.

13. In combination, a conduit for fluid under
pressure, a fluid motor in said conduit, a source
of other fluid, duct means for connecting said
source with the conduit, a pump in said duct hav-
ing a suction port connected to the said source
and having a separate discharge port directed
toward the conduit, a valve controlling the con-
nection of said duct with the conduit, a discharge
port in said duct intermediate the said valve
and the pump, and valve means for controlling
said discharge port,
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14. In combination, a conduit for fluid under

pressure, a fluid motor in said conduit, a source
of other fluid, a duct connected to said conduit,
means for connecting the duct selectively to said
source and to a point of discharge, a pump in
said duct, means for operatively connecting the
pump with the motor, and means for reversing
said pump.

15. In combination, a conduit for fluid under
pressure, a positive displacement fluid motor in
said conduit, a by-pass duct connected at both
ends with said conduit, a positive displacement
pump in said by-pass, a control valve in said by-
pass at the discharge side of the pump opera-
tive when closed to preclude flow from the con-
duit to the by-pass at that end of the latter, a
normally closed discharge port in the by-pass
intermediate the pump and the control valve, a
supply duct connected to the by-pass at the in-
take side of the pump, and valve means for dis-
connecting the intake end of said by-pass duct
from the conduit and for connecting the by-pass
with said supply duct when the by-pass is so dis-
connected, said valve means including a device
for momentarily opening said discharge port
coincidentally with the initial connection of the
supply duct with the by-pass.
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16. In a device for introducing a fluid agent
into a primary stream of fluid in a pressure con-
duit, a fluid motor in said conduit actuated by
said primary stream, a duct system connected to
said conduit and to a source of said fluid agent,
a pump in said system operatively connected to:
the motor for actuation by the latter, a two-po-
sition selective control assembly operatively as-
sociated with the pump and constructed and ar-
ranged so that in one position the fluid agent is’
admitted to the pump from said source and in
another position fluid from the said primary
stream is admitted to the pump from said con-
duit, and means for shifting said assembly to
the respective positions. .

. RICHARD B. SARGENT.
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