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1

The present invention relates to improvements

in a pumping system, and has particular refer-
ence to a pumping system adapted for use in
connection with a cleaning machine for motor
vehicles, trucks, tractors or the like, as described
in Patent No. 2,295,228; granted to .Job F. Mals-
bary and myself as joint inventors.

In the patented machine it was proposed. to‘

provide for a wide range of. cleaning sprays by
utilizing a high-pressure pump for pumping a
cieaning liguid through a heating coil and thence
through a hose connection into a. gun adapted
for operation by an: attendant. The gun.was
provided with a nozzle with a restricted orifice for
maintaining a- desired pressure in the coil. The
latter pressure was also controlled by a feeding
valve at the entrance of the coil, the pump being
designed to produce pressure and to feed liquid
greatly in excess of coil requirements and hav-
ing a by-pass arrangement whereby excess liquid
was re-circulated through the pump.. .Suitable
means were provided for heating the coil and for
controlling the heat.

The cleaning liquid, in the patented machme
was obtained by feeding the pump from two or
more different sources, one source containing clear
water and the other a cleaning solution which
was, admitted into the clear water on the suc-
tion side of the pump.

It was found convenient to provide, in com-
hination with the cleaning machine, a cold water
cutlet to produce a cold water spray under pump
pressure..  This cold water outlet was obtained
by a more or less direct connection to the pump,
by-passing the heating coil.

It was also found desirable, in actual practice,
to arrange the pumping system in such a man-
ner that both the hot water spray (or steam
jet as the case might be) and the cold water
spray could be used at the same time through
different operators, as well as individually.. A
‘special problem arose in this connection insofar
as it was found that the cold water spray did not
need any cleaning solution. Under the previous
set-up, the solution being fed into the clear water
on the intake side of the pump, it is apparent that
it would mix with the cold water as well as into
the hot water or steam spray. This led to con-

siderable: waste in the .use of the cleaning solu-

tion, particularly in view of the fact that the cold
water spray, not having to overcome the coil
resistance, fed much faster than the hot water
spray, discharging the water in quantities sev-
eral times greater than the hot water spray.

2 It is proposed in the present invention to rem-
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2
edy this situation by providing a pumping sys-
tem, in the combination set forth, in which the
cleaning soiution .is -fed into the .clear water
on the suction side of the pump,-in such g man-

- ner that the solution will mix into the hot water

circuit, - but will. stay . substantially away from
the cold. water. circuit when both- are.in oper-
ation at the same time. - :

It is further proposed to provide certam 1nc1-‘
dental improvements  and’ refinements in the
pumping system which will render the operatmn
smooth and check the spreading of -pump vibra-
tions through the system, particularly in the: coil
and discharge gun.

Further objects and advantages of my ‘inven-
tion will appear as the specification proceeds.

The preiferred form of my invention is illus-
trated in the accompanying drawing, the single
figure of which illustrates the pumping system
in connection with a cleaning machine of the
type described.

‘While I have shown only the preferred-form of
my invention, I wish to have it understood that
various . changes or. rnodifications: may be made
within the scope: of the claims hereto attached-
without departing from the spirit of the mven-‘
tion. ‘

Referring to the drawing in detail, my pump |
is preferably of the reeciprocating type to.insure
positive feed of measured quantities, and is here:
shown as a double-acting pump, although it may.
contain more pumping units, preferably. driven
from the same shaft, depending upon the desired
capacity of the pump. It is designed for high
pressure, approximately 300 to 400 pounds in con-
ventional cleaning machines, and for discharge of
liquid in excess of the normal maximum require-
ments of the cleaning machine. )

The details of the pump are not illustrated in
the drawing, being of conventional character, but
the pump: may be described as comprising .an
elongated housing .2 having pump chambers 3.at
opposite ends thereof and a central-drive includ-
ing an eccentric pin 4 operating in. a  vertical
slot of a box 5 which has- the plunger rods 6
attached thereto. The plungers (not shown) re-
ciprocate in their respective pump .chambers to
produce alternate suction and pressure.

The eccentric pin 4is revolved by a gear wheel
T meshing with .the pinion 8.mounted concen-
trically with a pulley 8 which is driven by a motor
{0. through the belt (.

Relatively - long intake and dlscharge mani-
folds {2 and ‘I3 are arranged. on opposite sides

.of the pump housing 2. The intake manifold is
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3
connected, at its ends, to the pump chambers 2 by
means of piping {4 and !5 containing con-
ventional intake valves, and the discharge mani-
fold is connected, at its ends, with opposite sides
of the pumping chambers through pipes 15 and
IT containing conventional discharge valves.

A water tank is iridicated at 18:

supply, and a constant water level is preferably

maintained through a suitable float control not-

shown.
The water tank is connected to one end of the

intake manifold which may be referred to-as the-
left end, through a pipe 19, this pipe contairing:

a suitable check valve 20 dnd a by-pdss con-
nection 21 to be described later. The check valve

is of the spring-loaded type:so.as-to-offer a:cer-.
tain amount of resistance to the flow. of the.

water passing therethrough from the tank to the
intake manifold. It prevents flow in the opposite

direction-to-keepr solution from: reachmg the water'

tank: -

“A‘gecond:tank-is indicated ‘at 22:- This tank: is-
intended’ to- hold«a- cleaning solution; preferably-

in*concentrated-form: - It-is connected to the op=

posite or-right- end- of*the'intake manifold- 42
through- a-pipe 28 containing -’ check valve 24

and a metering valve 25 -of*conventional charx
acter, this-valve-having an-indicator- 2§°moving
dver the dial-27 to- allow:an- operatorto: feed-a:
predetermined amount- of “solution -irito the: in-
take‘manifold.

The discharge-manifold: is connected; also at
opp051te ends to the two outlets prowd'ed m the

at 2§ and the hotwauer or steam:nozzle shown at
29

“"The left’ side-of ‘tHe discharge manifold is-con-
nected“to-the-cold* water-outlet- 28- through the
piving-36*containing-a  control valve 31;
dome 32, and a Valve 33 leadmg to’ the- ﬁex1ble‘
conduit 34y

"The'control valve 3I is designéd-to-by-pass an:

excess amount of liquid’ discharged: by the pump:
back-into the- suctlon sidé of the pump; through-
the’ pipe- 35 and a-suction- dome- 36; ‘the- latter:

serving to absorb surges or pulsations in the by~
Pass- circuit! -
- Phe! control valve is-of-the type:known-as the

“Friend’” automatic- pressure controller adapted-
It comprises- a:

to~ by =pass- under- no- pressure.
mdin- passage ‘leadirig-to the:- work (nozzle 28)
and s by-pass leading ‘back to the pump-intake:

The' by<pass-is'controlled by-a: valve adapted to-

be-opened by the pressure:in-the main- passage,

and’s-check valve in the main passage maintains

tlie’ pressure in the air' dome 3$2-coristant when
the valve 33 is closed-and the: by-pass is fully
open.

This constriiction- offers- the- advantage: of a
 free flow through the by:pass, in casé the- outlet
valves: are closed; with pump-and- engine idling-
under-no’ load; and little heating effect:

The-dome-36*is subject to the suction of the
pump; and & reduced’ pressure is’ maintained

therein, particularly: due: to' the fact that the
clieck valve 20 in the pipe 19'is'spring-loaded-and-

offers a certain resistance to'the: flow- ffom- the
tank ‘18 to the pump:  The:function of this suc-
tion dome-is- substantiallythe same as-that de-
scribed in-the Job F. Malsbary application, Serial
Number 511,809, now pending-in’ the Patent Office:
“Theair dome 32 used in the present invention
is: also of spemal construction.  While: conven-
tlopally air-dones-are attached to-pipes-carrying:

_ This tank:
may be fed from any-suitable or available water

an-air-

4

a liquid under pressure by means of a single con-
nection, allowing the liquid to surge in and out
to absorb vibrations, the present air dome is con-
nected into the pipe so as to cause the entire body
of liquid to pass therethrough.

This air dome, however, does not form part of
the present invention, and ‘has:been described in
gredter ‘detail in'the. application of JobF, Mals- -
bary, Serial Number 511,809, filed substantially

~the same time as the present application.

The opposite or right hand of the discharge
manifold is connected to the hot water or steam

" nozzle' 29 through- pipe 38, a check valve 39, an
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air dome-48; a metering valve 41, and a coil 43
mounted in the housing 44 and over a heater 45.
The coil discharges; through the valve 46, into
the:tubing 41,:and:the.gun 48 carrying the nozzle
29. A pressure gauge 42 is provided at the coil
entrance.

The details of the above arrangement have
been: fully’ described- in- the Patent No: 2,295,228,
previously referred to. The air dome 40 is of the:
same type as-air-dome 32, and:the two air domes’
areinterconnected-by a-small-diameter tubing-49.
The use of this tube is made necessary on ac-
count-of: the-specific: construetion of the: control*
valve 31.. As has been pointed- out before; the-
by-pass in this valve remains- fully open;-as long
as-the‘pressure in-the-main-passage-of the Valve :
is maintained at a-predetermined degree. :

This free flow through the-by-pass is-main-:
tained, as long-as the pressure in tlie main pass-
age of the controller 31 and:in the air -dome 32-
remains the same: And; in the absence of the
tube 49; this pressure: would remain-the same,
as-long as the- valve- 33 is -closed, regardless  of"
the opening of valve 4{. Thus, in' the absence
of the tube 49, the opening of valve 41 would.

_have no effect on' the free-flow throcugh the by-
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pass and it- would be impossible to build up- the-
desired pressure-at-the-coil 43, :

The tube 49 connects valve 41, through the air
domes 40 and 32, with the main: passdge in the
controller 31, and allows: the pressure:in the lat-
ter passage and in the air dome- 32 'to be relieved:
by the- opening-of valve: 41, with the result that
the by-pass valve in-controller 81 closes and the:
desired pressure can be obtained-at the coil. The
tube 49 thus serves to bleed: the main passage in.
controller 31 when'valve 4i- is: opened.

But, the presence of -tube-49 ‘again- creates. a-
problem; because-the-tube-essentially-is a.part. of.
a- sécond by-pass-eircuit;- including: the tube. 48;.
the-dome- 40, the:pipe:38; the:discharge manifold.
13, the pipe 30, the mairiipassdge inthe controller:
31 and the-dome: 32 Ifi:case:both eutlet.valves
33 and 41 gre élosed;, the intention is to keep:the:
by-pass valve leading tothe pump fully-open, and:
this valve is held fully open.by. the pressure in.the:
main passage of the-controller:¥. But-this main:
passage - forms- part of the second-by~pass circuit.
including the-tube 49 .and; with:the by-pass:lead=:
ihgto the pump-intake fully: open,.it is apparent:
that this by-pass:would: draw:on:the main. passage.
in the controller 3, through: the:second: by-pass:
30:—13-—38—40-—4%--32, thus relieving ‘the pres=
sure in: the main: passage: of: the:.controller-and
closing: the by-pass valve. 'To-avoid: this oceur-
rence, a-check valve 39:is -provided: in the: pive:
This: check: valve : prevents bleeding of the.
pressure in-the: yain passage ofr controller: 3t
through the second’ by-pass.-(tube 49 ‘ete.) into
the pump-intake-by-pass:

In.operation; it will' Be: hoted: that the..pump:
is: définitely - divided: inito- two: parts; a. left~Hand
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side and 4 tight-hand side;
nitely fed into the left-hand side -and the ‘clean-

ing solution is definitely- fed into:the right-hand:

side. -It ‘will be understood, of course, that.the

amount of- water passing through the pump is:

vastlyin excess of the amount of solution pass-

ing:therethrough, the pipe 238 being of very small:

diameter.-as compared with the pipe {9.

The water; naturally, will.flow through both‘

sides of the pump, and its pressure, on both sides,
will be controlled by the control valve 31. - But the
solution, being fed into:the right-hand side of
the pump, and finding ‘its ‘most immediate and

easiest exit at the right-hand side of the pump,.
will follow the path of least resistance, and will

stay on ‘the right hand side, mixing with the
water for discharge through the coil and the
nozzle 29, while the water:on the:left-hand 31de
remains substantially clear.

. Thus, a much smaller amount of solution is re-

quired:-to. maintain the hot water spray at a given
strength’ than-if the. solution were mixed into: all
the water passing through the pump.

‘This travel of the liquid fhrough the pumup in
two:separate paths takes place only when both
outlets arein use. If only .one of .the outlets is
in‘use, all the liquid. will,-of course, pass through
that outlet. - Thus, if the cold water outlet alone
is: used, the:soap solution will spread. to-the en-
tire ‘body of waterrand will-also mix into the re-
circulating by-pass.35. This may be prevented
by:closing the valve 25.

But: in practical use 1t may not. be convemept
to close the valve 25 every time the nozzle 29 is
laid aside temporarily. . In that case the solution
may be allowed to feed continucusly and the loss
will be relatively small since the solution feed has
been reduced: to possibly a fraction of the feed
required under the previous arrangement.

As soon as the nozzle 29 is put to use again,
the solution will confine itself to the right-hand
side of the pump and the left-hand side will clear
up in a very short time.

If the outlet 28 is closed, a small amount of so-
lution may find its ‘way ‘into the-left-hand side
of the pump, but this side will clear again as soon
as-outlet 28 is re-opened.

If-no -solution is desired on either side of tha
pump, this may be readily accomphshed by clos-
ing valve 25.

If the pump is designed to feed equal parts
of liquid on each side and the discharge ratios
of the cold and hot water outlets are different,
it is apparent that a certain amount of solution
will find its way into the cold water side.

If, for instance, each side of the pump dis-
charges seven gallons during a given time period,
making a total of fourteen gallons, and the cold
water outlet consumes nine gallons, it is apparent
that two gallons of the solution-laden water pass-
ing through the right-hand side of the pump
would be transferred to the left-hand side and
would reach the cold water outlet. This loss is
inconsiderable, however.

A small loss of solution would also be oc-
casioned by the mere fact.that the pump is de-
signed to discharge more liquid than both outlets
taken together will consume.  If, for instance,
the outlets were designed to discharge fourteen
gallons and the pump to discharge sixteen gal-
lons, two gallons would be re-circulated through
the by-pass 35, and one of these two gallons would
come from the right-hand side of the pump and
would thus add some slight amount .of solution to
the cold water discharge.

-The:water is -defi~
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- If these solution losses were sufficiently serfous.
to be considered damaging,:this defect could:be:

readily remedied.by proportioning the pump dis-
charge ratios to substantially correspond to: the
dlscharge ratios at the two. outlets.

If, for.instance, the outlets were: de51gned to'
dlscharge in the: ratio of 2:1, the opposite sides:
of the pump might be designed‘to discharge in:

the same ratio or even-at a slightly higher ratic
to take care of the re- c1rculat1on in the by-pass‘
35.

The -same obJect mlght be accomphshed by‘
providing two pumps on the cold: water: side to:

one pump on the hot water side, all served by the
sameé manifolds. :

Iclaim: i

1..In a cleaning machme of the character de-
scribed, a pump having two pump chambers with
common intake and.discharge manifolds, spaced
discharge conduits :connected. to the:.discharge

manifold at the .different chambers, means foi

feeding 'a 'liquid. into the intake manifold near
one:of the chambers;: and means for feeding a
solution into the intake manifold.near the-sec-
ond pump chamber, whereby the.solution is.sub-
stantially ‘confined to the dlscharge condult of
the second pump chamber,

5

2. In g cleaning machine of the character de- ‘

scribed, a' pump having two pump chambers with

common-intake and ‘discharge manifolds, spaced:

discharge conduits connected fo the. .discharge
manifold  at: the different:chambers,; means for
feeding .a liquid- into the intake manifold near
one of the chambers, and- means for feeding.a
solution. into the intake manifold: near the sec-
ond pump chamber; whereby .the solution is siib=

stantially confined to the discharge conduit of

the second pump chamber, and control means in

one:of ‘the discharge ‘conduits for re-circulating

an excess portion of the liguid through the first
pump chamber,

3..In a cleaning machine of the character de-
scribed, a pump having two pump chambers with
common intake and discharge manifolds; spaced
discharge - conduits . connected  to the .discharge

manifold .at the- different: chambers,; ‘means: for.
feeding a liquid-into the intake manifold:near.

one of the pump chambers, and means for: feed-
ing. a solution into the intake manifold near the
second -pump. chamber, whereby the solution-is
substantlally confined to the discharge conduit
of the second pump chamber, and control means
in one of the discharge conduits for re-circulat-
ing an excess portion of the liquid through the
first pump chamber, the liquid feeding means
having a spring-loaded check valve and the re-
circulating means having a suction dome coop-
erating with the check valve in absorbing surges
in the re-circulating liquid,

4, In a cleaning machine of the character de-
scribed, a pump having two pump chambers with
common intake and discharge manifolds, spaced
discharge conduits connected to the discharge
manifold at the different chambers; means for
feeding a liquid into the intake manifold near
one of the pump chambers, and means for feed-
ing a solution into the intake manifold near the
second pump chamber, whereby the solution is
substantially confined to the discharge conduit
of the second pump chamber, the second dis-
charge conduit having a check valve preventing
return of the solution-laden liquid to the pump,

5. In a cleaning machine of the character de-
scribed, a pump having two pump chambers with
common intake and discharge manifolds, spaced
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dischatee: conduits: connected to: the: discharge
manifold  atsthe .differént: chambers;. meanss fory

feedingz ax liquid::into: the: intake, manifold-mear:
one: ofi the:pump-chambers;;.and means: for-feeds-
ing g solution intostherintake:manifold near-the.
second: pump: chamber; whereby: the: solutionis
substantially: confined: to:the-discharge: conduit:
of: the::second: pump- chamber; . the :second dise-
charge:conduit ‘having a.check valve:preventing:
return:of:the. solution=ladenliquid to.the .pump,:
and the two discharge conduits having air domes:
for: absorbing: surges: and:a:tube:.conneeting: the
air:domes:for: equalizing;pressures. therein..

6; Ini .o cleaning=machine of..the character: de=-
scribed, a pump having a discharge:manifold with.
two spaced outlets and two different lines-served

by theroutlets,.a:controller;-inxonesof: the: lines

®

having:a:main passage:and:a:by-passcsubject:to:
the:control:of: the pressure:in:the:main: passage;
an:aift:domerin ceach:line; anconnection:between:
the two:-air. domes: allowing:: the: second: line: t0:
draw on:the:main:passage when:the:second:line:
is opened; and.a:check: valve-in:the:second:line:
between: the:manifold: and:its: air-dome: for:pre=-
venting the:by-pass to:drawson:the main:passage.
through: the-air;-domes:. and the: mamfold :when.
both lines are closed.

7. In:a-cleaning maechine:of the-character de-
seribed;:a: pump having a:dischargermanifold;with:
two.spaced:outlets and:two;different:lines:served:
by the:-outlets, a: controller-in:one:of the:lines:
having.a:main:passage;and: a: by-pass:subject.to,
the:control.of the:pressure: in; the: main:passage;
an:air:dome:in-eaeh line; and:a:connection bhes.
tween:the-two ait-domes allowing:the:second:linze.

toidraw on:the:main passage:when:the:second line:

is.opened..

- 8- Im: & cleaning:machine: of sthe:character: de=:
seribed:-a:pump:having two pump:chambers: and:
a: discharge:: manifold:: with two: spaced: outlets:
and two different lines served by the:outlets;.an
intake manifold: for the: two - pumpi chambers,
means: for: feeding: av major: liguid” constituent:
into:therintake: manifold: fors discharge through:
both:lines, and means: for: feedingr a: minor- con=
stituent into: the: intake: manifold: adjacent: one:
ofithe: pump:chambers for dischargeiinto ong:of
therlines onlyy

9. Ina cleaning: machinevof “tHe character: de--
seribediiaspump havihg'two:pump:ciambers with
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8 ,
an: intake: and : discharge - passage. for: each;
manifold;connecting ‘the dischargepassages:
having:outlets:-at: opposite:ends-for;serving: two-
different:lines; a:manifold- connecting;the-intake:

-

. passages; meang-for feeding.a:major-liquid:con-

stituent: into. one-end-of-the-intake manifold: for:
féeding both lines, and means for-feeding:a minor:
liquid constituent: into. the:opposite end-of:the.
intake manifold so-as:to substantially:confine:the

¢ same:to.one of the lines:

10..In a. cleaning machine of the:character: de-»
scribed; a:pump:having:two-pump chambers:and;
a. discharge: manifold - with: two spaced: outlets:
and; two. different-lines:served: by.-the outlets;.an.

- intake: manifold: for: the twe-pump: chambers;

means for feeding a-major-liquid;constituent into.
the:intake: manifold: for- discharge;through -hoth:
lines, and means:for:feeding: a; minor-constituent:
into the manifold adjacent: ohe: of: the: pump:
chambers for-discharge:into one:of the-lines only,
the: other: line- having- a- control: constructed: for:
by=passing : liquid . back': to: the. pump. under: no:
pressure when both lines:are-closed;

11, In a cleaning:machine ofthe:character:de-
scribed; a.pump:havihg two pump chambers: and:
a . discharge. manifold: with two: spaced: outlets:
and: two different lines.served; by the:outlets; an:
intake -manifold: for the:' two. pump .chambers,
means for féeding a major:liquid:constituent into:
the intake. manifold ‘for: discharge:through:-beth:
lines; and means for féeding:-a:minor:constituent:
into the manifold adjacent one: ofi'the: pump;
chambers:for discharge:into one:of:the:lines:only,
the: other-line:having -a: contirol constructed:for:
by-passingliquid back:to.the: pump: unider ‘no:
pressure when both lines-are:closed, and:the two:
lines:being: interconnected for: relieving:the:by=-
pass.control when the-first:line is opened..
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