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1.
liquid dispensing system and more particularly

to such a system especially adapted for fueling
planes at airports.
Airplane fueling requires that fuel be supplied
in large quantities at relatively high discharge
rates to minimize the time for fueling planes. It
is also important to provide means for removing
fuel from planes which is required at times for
trimming plane tanks properly or for permitting
greater cargo loading within prescribed Over-all
weight limits for a plane. Systems have been
developed heretofore which involve the use of a
dry hose for fuel delivery. Such a dry hose Sys
tem is important where comparatively large
hoses are used to allow rapid Supply of fuel. In
airplane fueling, hoses are of substantial length
and a large hose filled with gasoline is heavy
and difficult to handle. A difficulty presented
with the use of large and long hoses under the
dry hose system is the fact that Such a hose be
comes dangerous when Suddenly filled with gas

2

It is also an object to provide a system includ
ing electronic controls which may be in part
manually operated and in part operated by fluid
pressure.
It is an additional object to provide a system
in which such electronic control may be in part

This invention relates to a new and improved

Operated by fluid pressure at or adjacent the dis
charge nozzle of the hose.

0.

-

It is a further object to provide dispensing ap
paratus of this type in which variation of pres
sures to the delivery hose is accomplished in
dependently of the pressure pump.
It is also an object to provide a construction

in which a portion of the fluid flow from the

5

20

pump may be by-passed back to the source of
supply in Order to modify flow and pressure in
the hose.
It is an additional object to provide a control
system which, in the event of control failure, will
automatically restore the apparatus to safe con
dition with an emptyhose.
It is another object to provide liquid dispens
ing apparatus designed for commercial produc

oline under substantial pressures. Such a hOSe
tion and use.
-may also have a capacity of a large quantity of
gasoline and it is important to provide accurate 25 Other and further objects will appear as the
description proceeds.
metering of the gasoline actually delivered to the
Certain preferred embodiments of our inven
plane. It is therefore important that the ap
tion have been shown in the accompanying draw
paratus be designed to meter the actual delivery
ings in which
from the nozzle and not the gas used to fill the
Figure 1 is a somewhat diagrammatic showing,
dryhose.
30
partly in section, of the apparatus, the parts
It is an object of the present invention to pro
being in position for the evacuation operation
vide a new and improved liquid dispensing ap
or suction from the dispensing hose;
paratus of the dry hose type.
Figure 2 is a view similar to Figure 1 showing
It is a further object to provide such a system
adapted to fill the dry hose at a lower pressure 35 the parts in the position for slow or low pressure
fill of the hose;
and dispense liquid at a higher pressure.
3 is a view similar to Figure 1 showing
It is also an object to provide a system of this theFigure
parts in position for high pressure dispens
character in which the lower pressure hose fill
ing through the hose;
and higher pressure dispensing Operations are
normally automatically controlled and in which 40 Figure 4 is a fragmentary cross-section, On
an enlarged scale, of the Solenoids and slide
Such Operations may be manually controlled if
valves with the parts in position for slow fill;
desired.
Figure 5 is a diagrammatic showing of the
It is an additional object to provide a system
electronic control circuit;
having a meter and counter which are not oper

ated during the hose filling operation, but are

e

operated during the higher pressure dispensing

45

Figure 6 is an elevation of the hose nozzle and

Switch assembly;

Figure 7 is an enlarged view, partly in Section,
of the switch assembly of Figure 6;
Figure 8 is a plan view of the Switch assembly
50 with the cover removed;
Figure 9 is a transverse section through the
and counter associated with the dispensing ap
SWitch and hose assembly shown in Figures 7 and
paratus in Such manner that the meter is nor
mally not operated when draining the hose, but 8; and

operation.

It is another object to provide that such meter
Operation is automatically controlled.
It is a further object to provide such a meter

which may be operated if desired when defuel
ing a plane or the like.

55

Figure 10 is an enlarged view, partly in sec
tion, of the pressure Switch.

2,876,948
4.
Referring first to Figures 1, 2 and 3, the ap by passage 99 with passage 99 leading into the
paratus includes a high lift rotary pump 22 which slide valve housing 4. It will be noted that a
may be of any suitable construction. The details Spring f is placed about valve stem fo, this
of this pump form no part of the present inven spring engaging the upper face of discharge
tion and will not be shown or described in detail.
valve 43 and normally holding that valve in

3

The suction inlet passage 24 is connected to the
closed position upon its seat.
flange 25 at the inlet side of pump 22. This inlet.
The evacuation valve 39 is carried on stem 3
passage 24 communicates through an opening which extends into chamber if 5 where the stem
normally closed by the inlet valve 2 carried
carries the piston 7. The lower part of cham
on stem 28, with an entrance passage 29 in Com O ber 5 below piston if T is connected by passage
munication with a pipe 30. This pipe 30 leads
9 with the slide valve housing 64 and con
to any suitable tank or other container for the
municates
with the left hand slide valve 23.
gasoline or other liquid to be dispensed.
Similarly, the upper portion of chamber is
The inlet passage 24 communicates with the
above piston T is connected by passage 2
by-pass passage 32 which leads through check 5 with the upper portion of slide valve 2. The
valve 34 and pipe 35 to the valve chamber 37.
chambers 25 and 26 are located above the slide
Evacuation valve 39 is adapted to be seated to
valves 95 and i2, respectively, and these cham
close the valve passage 40 leading from valve
bers are connected by passages 28 and 29, re
chamber 87 to the common chamber 4f. The
Spectively, with the cross passage 63 in the slide
discharge valve 43 normally closes a valve open 20 valve assembly block 64. The slide valves 95
ing 45 between the common chamber 4 and the
and 2 are urged upwardly by the springs 3
discharge passage 47 leading from the pump 22.
and 33 located below the slide valves. The pas
A passage 49 connects the pump discharge pas
Sage 35 leads from the chamber 26 to valve
sage 47 to pipe 5f which leads to chamber 53
36 and the similar passage 38 leads from cham
above the return valve 54. This return valve 54 25 ber 25 to the valve f39. The valves 36 and 39
is carried on stem 55 guided in spider 58 which
are both connected to the pipe 4f which con
stem is aligned with stem 28 of the inlet valve
nects down to the by-pass passage 32.
2. The return passage 56 connects the port con
The solenoids 45 and 47 are carried in hous

trolled by valve 54 to passage 57 which leads to

the entrance chamber 29.

A perforated control line 59 extends across the
discharge passage 4 and is connected by pas
sage 6 to a cross passage 63 in the slide valve
housing 64 above which is located the solenoid

housing 65. A control passage 66 leads from the

valve chamber 37 to a control chamber 68 lo

cated in the lower part of the slide valve hous
ing 64. This control passage 66 is provided at

ing is and are adapted to operate plungers 48
and 50, respectively. These plungers normally
rest on the associated slide valves 95 and 2,
which valves are normally held in the lower posi
tion against the action of springs 3 and 33
by
the fluid pressure in the system. The sole
35 noids 45 and f47 are connected by wires 53 and
54, respectively, to the electronic control panel

30

within the housing 57 and both are connected

to this control panel by the common wire 55.
its upper end with a ball check valve 7 which The electronic control panel within housing 5T
permits passage of fluid only from the control 40 is also connected by wires 59 and 60 to a clutch
chamber 68 to the control passage 66.
Operating solenoid carried in housing 6 on the
The dispensing passage 73 leads from common
counter assembly 77. The electronic control
chamber 4 to the meter 75. This meter is con

panel in housing f ST is further connected by

nected to a counter or indicator 77 by means of
Wire 63 which leads to a switch mounted in
a clutch, not shown, so that the counter may 45 housing 384 mounted on the counter or indica
be put in and out of operation as desired. The
tor housing , leading through hose 8 to the
outlet 79 of meter 75 is connected through hose
hose switch assembly in housing 83.

8 to the switch housing 83 and dispensing nozzle
In Figure 4, the solenoid and slide valve con
8. The grounding portion 86 of the control wire struction is shown on an enlarged scale, the view
3 is connected to nozzle 85 and provided with 50 being from the reverse side to the somewhat dia
plug 87 for connection to the plane being serv
grammatic showing of Figures 1, 2 and 3. The
iced.

The inlet valve 2 is carried by stem 28 and

slide valve housing 64 is provided with a pair of
vertically extending cylindrical openings 20 and
203 and in these openings are located the ported

this stem passes through an intermediate valve
actuating chamber 88 and carries a piston 89 in 55 sleeves 205 and 207. The slide valves 95 and 2
that chamber. That portion of stem 28 extend
move freely in the sleeves 205 and 207. The sole
ing above chamber 88 is adapted in the upper
noids 45 and 47 are in the housing 65 and are
position of the piston 89 to engage the underface fitted
about the tubular members 209 and 20
of valve 54 and hold that valve closed. That
which,
as shown, have closed upper ends. The
portion of chamber 88 above the piston 89 is 80 plungers 48 and 50 move freely in the axial
connected by passage 9 to passage 93 which
Openings. in the sleeves 209 and 20. The two
leads into the slide valve housing 64 adjacent
plungers 48 and 50 are similar and, as shown
the right hand slide valve 95. The lower por in connection with plunger 50, are provided
tion of chamber 88 below the piston 89 is con with internal bores 22. They are also provided
nected by passage 9 to an upper passage 99 65 with reduced lower sections 24 and 25 in which
also extending into the slide valve housing 64 ad fit
the movable valve members 27 and 28.
jacent the slide valve 95.
These latter members are provided with elon
The passage 93 leading from slide valve hous
gated slots 220 and 22 fitted about cross pins
ing 4 in addition to being connected to passage 223 and 224 which pins are fixedly secured in
is connected to passage fol, which passage 70 the reduced lower portions 24 and 2 fl of the
leads into the upper portion of chamber 103
plungers 48 and 50. The valve members 2
above
the
piston
iOS.
This
piston
105
is
car
and 28 are thus permitted a limited movement
red upon the upper end of the stem 07 which
relative to the plungers 48 and fSO. The slide
carries the discharge valve 43. The lower por valves 95 and 2 are provided with internal bores

tion of chamber 03 below piston iOS is connected 75 226 and 227 with reduced upper portions 229

2,676,948
6
240,
the
housing
being
open to the pressure in
and 230 which are adapted to be closed by the
Switch housing 83 through the port 273. The
valve members 27 and 28 when those members the
pressure Switch is shown in detail in Figure 10,

5

are in their lower position.
When the solenoids 45 and 47 are not en
ergized the plungers 48 and 50 are in their

lower position, sealing ports 229 and 230. Clos

ing these ports puts chambers 25 and 26 under
pressure when the pump is operated and this
pressure forces the slide valves into their lower
position compressing springs 3 and 33 as
shown in connection with spring 33 and slide

O

valve 2 at the right of Figure 4. In this posi

tion the shoulder. 232 of the sleeve valve 2 rests

on the upper portion 234 of the ported fixed .5
sleeve 20.

the housing 27 enclosing a diaphragm 275 which
diaphragm has its edges secured permanently in
place as at 276 by a pressure tight seal. The un
derface of diaphragm 275 is exposed to pressure
in the hose line through the bore 273. The upper
face of diaphragm 278 carries an insulating disk
280, the diaphragm being normally held in the
position shown in Figure 10, by means of com
pression spring 282 which bears against the upper
face of this insulating disk 280. The insulating
disk 280 carries a metallic contact member shown
at 283, this member being arcuate in form and
extending under the contacts connected to ter
minals 285 and 286. Consequently, when the
pressure in the hose builds up to a predeter
mined amount it forces the diaphragm 275 up
wardly to close the circuit between these contacts
and connects terminals 285 and 286 by means of
the member 283.
The insulated fluid tight, through connection

The Solenoid 45 at the left of Figure 4 is shown
as energized. It has drawn the plunger 48 to
its uppermost position and the valve member 27
has been carried up by the pin 223. The port
229 in the sleeve valve 95 is thus opened, equaliz 20
ing the pressure on both sides of the slide valve
95 and as aided by spring 3 raises it to its up
permost position.
288 extends between the interior of chamber 240
The CrOSS Section shown in Figure 4 does not
include all of the passages communicating with 25 and the interior of housing 83 to connect the
line 63 to the switch assembly in the
the ported sleeves 205 and 207, as these passages control
housing.
. ..
enter in different planes. However, the relative
The switch wiring is shown diagrammatically
positions and functioning of these passages are
fully shown diagrammatically in Figures 1 to 3, 30 at the lower left of Figure 5, and shown in plan

in Figure 8. The control wire 63 is connected

inclusive.

to “Off" switch 248. The opposite side of switch
The valve and nozzle assembly is shown in Fig
ures 7 to i0, inclusive, together with the control .248 is connected by wire 289 to terminal 286 of
pressure switch 270. The same-terminal 286 of
switch arrangement. The hose 8 carries the
pressure
switch 270 is connected by resistor 353
switch housing 83, the switches being contained 35 to
the “On' Switch 249. The other terminal 285
in an upwardly projecting chamber 240, shown
of pressure switch 270 is grounded by wire 290.
in longitudinal section in Figure 7 and in cross
The other side of the "On' switch 249 is con
section in Figure 9. The nozzle 85 is shown in
nected to ground by wire-29.
. . . ..
Figure 6 as connected directly to the switch hous
ing 83, the nozzle containing the usual type of 40 The electronic control enclosed in control
housing 57 shown in Figures 1,2 and 3 is shown
manual control valve (not shown) actuated by
diagrammatically, together with associated con
plunger 242 and hand lever 244. The grounding

portion 86 of the control wire 63 is shown as
connected with the nozzle structure and is pro
vided at its free end with the plug 87 for con
45
nection to the plane being serviced.
The switch chamber 240 contains a U-shaped
frame 246 at which are secured a pair of switches
248 and 249, switch 248 being of the normally
open type and 249 being connected normally
closed. These switches are operated by depress 50
ing plungers 25 and 253, respectively, and are
operated only So long as these plungers are held.
down. The Switch 248 is the 'Off' SWitch and
Such a designation may be imprinted on the top
housing member 254 adjacent the diaphragm 255

located above that switch. The switch 249 is
the "On" switch and may be so designated on
the cover member 254 adjacent diaphragm 257
above that switch. A resilient member 259
formed of spring metal has a central portion

Secured to the underface of the cover member

254 of chamber 240 by means of the screws 262
and plate 263. The member 259 has one por
tion 264 carrying button 265 extending under
diaphragm. 255 with its free end located above

the switch button 25. Consequently, downward
pressure on the resilient diaphragm 255 depresses

button
265 and moves the portion 264 of mem
ber 259 downwardly to engage and depress switch
button 25 to operate the 'Off' switch. The

“On' switch 249 is operated in a similar manner
by depressing diaphragm 257 against button 267
secured to the left side 269 of member 259.

trol lines and switches, in Figure 5. This con
trol is for the operation of the solenoids 45 and
47 shown in Figures 1, 2, 3 and 4 within housing
65 and for energizing the meter register engaging
mechanism solenoid which is in housing 61 in

Figures 1, 2 and 3. The control system in hous
ing 57 of Figures 1, 2 and 3, as shown in Figure 5

includes relays 30 and 303, a transformer 305,
a vacuum tube 306, resistors 308 and 309, capaci
tor 3 and variable resistance 33. The trans
former primary 35 is connected to a source of
electrical energy (which is here assumed to be
alternating current, although direct current
could be utilized with Only slight modifications)

through fuses 37 and 38 and through lines 39
and 320. Application of this electrical energy re
Sults in the heating of the filament 322 of the

tube 306 to bring, said tube to operating condi
60

tion, since a closed circuit exists from one end
of the transformer secondary winding 324

through line 325, filament 322, and ground con
nection 327 to the other end of the transformer
secondary winding 324.
During the positive one-half cycle of the volt
65

age in the secondary winding 329, current flows
through line 33, resistor 309, line 333, cathode
335 and plate 336 of the lower half of the tube
306, and line 338. This half of the double triode

70 tube 306 has its grid 340 connected to the plate

and is operated as a diode half wave rectifier.
During the negative one-half cycle on current
flows. Thus a direct current flows through line
33, resistor 309, line 333, the lower half of

The pressure control switch 270 is enclosed in
housing 27 screwed into the bottom of chamber 75 the tube 306, and line 338. The plate 336 and

9,070,948
8
the grid 34D are at a positive potential with the hose. The closing of the contacts
-

7

respect to cathode 335. The cathode 5 is con
nected to ground. The previously mentioned di
rect current voltage is applied across resistor B

of relay

also causes current to flow through line 5
to the meter register engaging mechanism sole

noid coil 3, in housing B and line

to

and variable resistance 3 causing a direct cur
line . This enables the meter to register the
rent to flow from point 342 through variable re
fluid passing through it when the nozzle on the
sistance 33, resistor 308, and the upper half
end of the hose is opened and liquid is being dis
charged.
of the tube 308 from grid to cathode 822. The
above said current causes a voltage drop across
Pressing the 'Off' switch button 248 opens the
resistor 38, which applies a negative bias on 0. control wire circuit which returns the current
grid 344. Wariable resistance 3 regulates the
through the resistor 308 to the original value
current flow through resistor 308, which in turn
which causes the negative bias on grid 344 of
regulates the voltage drop across resistor 308, thus
the upper section of tube 306 to go beyond cut
regulating the negative bias applied to grid 84.
of value, which stops current flow in the upper
During the positive one-half cycle of the volt s section of tube 306 from cathode 335 to plate 322,
age in the sceondary winding 340, current will through line 35, transformer secondary winding
flow through line 347, through the operating coll
34, line 347, operating coil of relay 30 and op
of relay 30, the operating coil of relay 303, line
erating coil of relay 303, and line 333, causing

333, the upper part of tube 30, and line 8,
provided the negative bias applied to grid 344 is

20

positive enough with respect to the cathode 335

contacts 302 of relay 30 to open, which inter
rupts current flow through the valve solenoid
coils 45 and 47 and meter solenoid 36, caus
ing the valves to be returned to their normal
positions so as to evacuate fluid from the hose
and to disengage the meter register engaging

to allow current to flow through the tube be
tween cathode 335 and plate 849. During the
negative one-half cycle, no current flows except
the discharge current of the capacitor 3, which 25 mechanism.
has a discharge period longer than one-half cycle.
In Figure 5 there has been indicated the hose
This discharge current insures a continuous flow
8 and switch housing 83 shown in broken lines.
of current, keeping the relays 30 and 30 from
Also the hose reel has been indicated at 38 with
chattering.
the
necessary sliding contact between sections of
The variable resistance 33 is adjusted so that 30 control line 63 indicated at 382. A switch is
the negative bias. On grid 34, will prevent the
indicated at 384 which switch may be located on
upper portion of the tube 306 from conducting
the counter or indicator housing 77 as shown
when the 'Off' control switch 248 is moved to
in Figures 1, 2 and 3. This Switch may be op
its 'Off' position and also SO that the control
erated
by suitable mechanism SO that it will stop
will operate with the ground return circuit re 35 the filling operation automatically when a pre
sistance 353 within the limits of predetermined
determined and preset amount of liquid has
values, when the "On" control switch 249 is passed through the meter. The mechanism for
moved to its "On' position or the pressure switch
actuating switch 384 forms no part of the present
270 shorts out both the resistor 353 and the "On'

switch 249.

40

Pressing the "On' switch button 29 places the

is normally closed, will have the same effect on
the control system as pressing and opening the
stop switch 248.

control wire 63, resistor 353, and ground return
path through wire 86 in parallel with resistor

308 and the tube 306 path from grid 844 to

It will be noted that this electronic control has

cathode 335, thus reducing the current flow
through resistor 308, which lowers the negative

bias on grid 344 causing a predetermined amount
of current to flow through line 35 f, transformer
secondary winding 346, line 347, operating coll
of relay 30 and operating coil of relay 33, and
line 333. This amount of current, being insuf
cient to close relay 33, is of a sufficient amount
to close relay 30, the relay 30 being more sen

sitive than relay 303. Actuating relay of closes

contacts 302 and causes current to flow through
the line 357 from line 39 and from line 5 to
line 53 and to the slide valve solenoid coil 45

and through lines 55 and 35 back to line 2D,
resulting in slow fill. Thus the hose starts to

fill.

When the hose has filled with fluid, the pres

sure switch 270 in the nozzle switch housing 83
shorts out resistor 353, thus decreasing current
flow through resistor 308, which decreases the
negative bias on grid 34, causing a larger amount

invention and has not been shown. It will be

apparent however that opening switch 384, which

been so designed that the electric energy carried
by the control wire in the hose is of such a low

50

level that, when the control wire circuit is broken
by any switch or other means, no spark is formed
that will ignite gas in a hazardous atmosphere.
The three positions of the valves and control

devices are shown in Figures 1, 2 and 3 of the
drawings. Figure 1 shows the valves in Such a
position as to create suction on the hose and
evacuate the hose. It will be understood, of
SS course, that the parts are also in this position
when the system is used to withdraw gasoline
from the tanks on an airplane or from other simi
lar tanks and return the gasoline to the main
supply tank.
As shown in Figure 1, the inlet valve 2 is
closed and therefore the suction end of the pump
22 is not connected to the main supply tank
through pipe 30. The suction intake inlet passage

24 of the pump is, however, connected through

pipe passage 32 and through check valve 34 and
pipe 5 to valve chamber 37. This valve chamber
is open to the common chamber 4f since evacua
tion valve 39 is raised. The common chamber is

of current to flow through line S, secondary
, line 4, the operating coil of relay
30 and also the operating coll of relay 3DS, and
line 3. This amount of current is sufficient
connected through dispensing passage 3 to me
to actuate the relay 30, closing its contacts 804, 70 ter 75 and to the hose 8. The discharge valve
which causes current to flow through line 5,
4 is closed so that the discharge of the pump
contacts 2 of relay , to actuate solenoid 45
through discharge passage 47 cannot enter the
and also contacts 304 of relay 303, line 54 to common chamber 4. This pump discharge goes
solenoid coil 4, and line 5 to line 859, thus
through passage 49 to pipe 5 and to chamber
allowing the full discharge of the pump to enter s 53 above the return valve 4 which is opened by
winding

9.

2,675,943
piston 89 in chamber 88 lifting the inlet valve 27.
The movement of piston 89 also closes valve 54.

the pressure. The liquid passes then through
passages 56 and 57 to the entrance chamber 29
and back through pipe 30 to the main supply

The
evacuation valve 39 remains open as it did in
Figure 1. The position of this valve 39 is con

tank.
In order to maintain the various valves in the

positions just described, it is to be noted that
pressure from the discharge passage 47 goes
through perforated control line 59 through pas
sage 6 to cross passage 63 in the slide valve hous
ing 64. Here the pressure passes to the right

trolled by the left hand slide valve 2 which

remains in its lower position since solenoid 47 is
not operative.

10

around slide valve 95 and through pipe 93 to pipe
O and to the upper portion of chamber 03

above piston 05 to hold the discharge valve 43
closed. Pressure from cross passage 63 also goes
around the other slide valve? 2 to pipe 9 and
into the lower portion of chamber f 5 below the
piston T to open the evacuation valve 39. Fur
ther, pressure passes from the right hand slide

valve 95 through pipes 93 and 9 to the upper

portion of chamber 88 above piston 89 so as to
force that piston downwardly closing the inlet

5

20

but its movement is plocked at this point by valve
54 which is closed.

valve 2.
It will be noted that under this condition both

of the slide valves 95 and 2 are held down by

the fluid pressure in the system as neither sole

noid 45 or 47 is actuated. Therefore, his is
the position which the parts take in the case of
control failure when no current is supplied to the
control apparatus. This is the safe condition
with the hose evacuated and no gasoline being
discharged by the equipment.

25

is raised to its upper position by spring 33. The
other slide valve 95 remains in its upper position
in which it is shown in Figure 2. The upper

30

tions, as shown in Figure 1 and as described above,

through the central ports 226 and 227 in the slide
valves 95 and 2 and from slide valve 95 through
passage 99 and passage 09 to the underside of
the piston O5 in chamber 103. It also passes
from passage 99 through passage 97 to the un
derside of piston 89 in chamber 88. In addition,
Suction passes from side valve 2 through pas
Sage 23 to chamber 5 above piston 7.
As shown in Figure 2, the parts are in position
for slow fill. By slow fill is meant a condition
under which fluid under pressure is supplied
through dispensing passage 73 to meter 75 and
hose 8, but a portion of the fluid under pressure
is also bypassed to the intake side of the pump.
Therefore, because of this by-pass, the supply to
the hose is at a substantially lower pressure than

if all of the discharge from the pump went di
rectly to the hose. The difference in the adjust
ment of the several valves from that in which

35

40

that there is pressure in the upper portion of this
chamber above piston i? 7 and suction below the
piston T and the valve 39 is closed. Under these

conditions of valve position the fluid under pres
through the discharge passage 47 and is
blocked from movement in any direction except
through the dispensing passage 73 leading to the

Sure from pump 22 enters the common chamber

meter 75 and hose 8. Therefore, the fluid under
pressure is Supplied at full pressure to the dis

It will be understood from the previous de
Scription of the control system shown in Figure
5 that the shift from the evacuation position of

50

Figure 1 to the slow fill position of Figure 2 is
accomplished by pressure on the “On' button 249
Which serves to actuate solenoid 45. The shift
from the slow fill position to the fueling position
is automatic and takes place as soon as the hose
is full. This is caused by the fuel pressure in
the Switch housing 83 which actuates the
preSSure Switch 270 which changes the circuit so
that Solenoid 47 is also actuated.

During the slow fill operation and also during

55

60

95 moves upwardly due to the force of the spring

3. It now serves to connect the cross passage
63 to the opposite passage 99 and the passage 93
previously connected to pressure is now directly
opened to the suction chamber 68 in the lower
portion of the housing 64. Under these condi
tions pressure is supplied through passages 6
and 63 to passage 99 from which pressure is sup
plied through passage fo9 to the underside of
piston 05 in chamber 03, thus lifting the dis
charge valve 4. Pressure is also supplied from
passage 9 through passage 97 to the underside of

movement of slide valve 2 serves to reverse the
foW of pressure and Suction to chamber 5, so

charge hose.

they are shown in Figure 1, is caused by the lifting

of the slide valve 95, the slide valve 2 remain
ing in its lower position. The solenoid 45 is ac
tuated by the electronic control means, shown in
Figure 5 and previously described, and lifts the
plunger f48 from slide valve 95. The slide valve

In the position of the valve shown in Figure 3,
lifted from slide valve 2 so that that slide valve

the Solenoid 47 is operated and the plunger 50

It is to be noted that under the valve condi

the opposite sides of the control pistons 05, 7
and 89 are all exposed to suction. Suction passes
from suction chamber 37 through passage 66 to
the suction chamber 68 in the lower part of the
slide valve assembly 64. Suction passes up

With the valves, as shown in the positions of
Figure 2, the fluid delivered under pressure from
the pump 22 goes through discharge passage 47
to the common chamber 4 where a portion of
it goes through dispensing passage 73 to the meter
5 and hose 8. Since the valve 39 is open, a
portion of the fluid under pressure also leaves
common chamber 4 through valve opening 40
and passes from chamber 37 through pipe 35 past
check valve 34 and through pipe 32 to the suction
inlet passage 24 and is recirculated through the
pump. Fluid under pressure will also fill passage
49, pipe 5 and enter chamber 53 above valve 54,

65
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the evacuation operation the solenoid 36 in hous
ing 6 of Figures 1, 2 and 3 is not actuated and
the counter or indicator 77 is not connected to the
liquid measuring portion of tine meter 75. When
the Solenoid 47 is actuated to bring the system
to the fueling position the solenoid 36 is actu
ated and the counter 77 is clutched to meter 75
and all liquid delivered from the hose is measured
and the amount is recorded and indicated. When
the hose is evacuated, with the parts as shown in
Figure 1, it is not desired to measure the liquid
withdrawn from the hose as it was not measured
when it was introduced into the hose.
When withdrawing fuel from the tank of a

plane or from any other tank through the hose, it
may be desired to measure the liquid withdrawn.
For this purpose a manual clutch lever 295 is
provided by means of which the counter clutch
may be operated independently of the solenoid
36 in housing 6 ?.
It will be apparent that the system will always

11
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revert to the evacuation or safe position in the
event of control failure. This will happen if
control current is interrupted Or if the ground

ing portion 86 of the control wire

flow through the by-pass passage and an inlet
valve controlling flow from the source of liquid
to the pump inlet passage, suction and pressure

S either

Operating means for the discharge valve, the
evacuation valve, the by-pass valve and the inlet
nection to the plane being fueled. This will also
valve, and valve controlled passages for Selec
happen when the switch 84 is opened by a limit
tively conducting pressure and suction from the
ing action when the amount preset on the meter
pump to said valve operating means.
has been delivered. It also happens when the
2. In a liquid dispensing system, a pump have
"Stop' button on the switch housing 88 is pressed. O ing an inlet passage connected to a source of
If the system falls, it fails in the safe position. .
liquid, a discharge passage connected to the
The manual Operating valves f and 9 can
pump, a discharge valve controlling flow through
be used to change the valve positions manually,
said discharge passage, a common chamber con
if the automatic control, by means of the sole
nected to the discarge passage, an evacuation
noids and slide valves fails. It will be apparent S passage connecting the common chamber and
that under all conditions shown in Figures 1, 2
the pump inlet passage, an evacuation valve
and 3, there is pressure on the right side of these
controlling flow from the Common chamber to
valves through pipes is and
. Under all
the evacuation passage, a dispensing passage
conditions also there is suction. On the left side
leading from the common chamber, a by-pass
of both valves 36 and 39 through pipe 4 which 20 passage connecting the discharge side of the
leads through by-pass passage 2 to the pump
pump and the source of liquid, a by-pass valve
inlet passage 24. Consequently, if valve S9 is
controlling flow through the by-pass passage, an
opened it will transmit suction from the pump
inlet valve Controlling flow from the Source of
intake through line 38 and through the cham
liquid to the pump inlet passage, suction and
ber 25 above slide valve 95 through the interior
pressure operating means for the discharge valve,
passage 226 in the slide valve to the lower cham
the evacuation valve, the by-pass valve and the
ber 68. Similarly, pipe 35 is connected to the
inlet valve, valve controlled passages for Selec
chamber 26 above slide valve 2, this chamber
tively conducting pressure and suction from the
being in communication with the axial passage
pump to Said valve operating means and Solenoids
22 through the valve.
30 for operating the valve controls for the passages
With the side valves 95 and 2 in the lower
leading to the valve operating means,
position shown in Figure 1 there is pressure above
3. In a liquid dispensing System, a pump hav
both slide valves which, together with the weight
ing an inlet passage connected to a source of liq
of the solenoid plungers and in combination with
uid, a discharge passage connected to the pump,
the suction against the lower faces of the valves 35 a discharge valve controlling flow through said
keeps the slide valves in this position. If, how
discharge passage, a common chamber connected
ever, valve 39 is opened then Suction is applied
to the discharge passage, an evacuation passage
to the chamber 25 above valve 95 and this suc
connecting the common chamber and the pump
tion, together with the force of spring f3, is
inlet passage, an evacuation valve controlling flow

purposely or accidentally loses its ground con

sufficient to counteract the Weight of the Solenoid 40 from the common chamber to the evacuation

plunger 48 and lift the slide valve 95 to the po
sition of Figure 2 in which the system is in the
slow fill position. This puts the system in the
slow fill position as shown in Figure 2.
If the manual valve 36 is also opened the
System is moved to the fueling position shown in
Figure 3. Suction is applied through pipe 35
to the upper side of the slide valve 2 and that

45

valve is lifted which closes the evacuation valve

39 as described in Connection with Figure 3. 50
Thus by the use of manual valves 36 and 39
the System may be operated in the event of fail
ure of the automatic control system for any
e3SO

passage, a dispensing passage leading from the
common chamber, a by-pass p3.SSage connecting
the discharge side of the pubip and the source
of liquid, a by-pass valve controlling flow through
the by-pass passage, an inlet valve controlling

flow from the source of liquid to the pump inlet

passage, suction and pressure operating means
for the discharge valve, the evacuation valve, the
by-pass valve and the inlet valve, valve controlled
passages for selectively conducting pressure and
suction from the pump to said valve Operating
means, solenoids for Operating the valve controls
for the passages leading to the valve operating

means, an electronic system for controlling op

While We have shown and described certain 55 eration of the solenoids and control switches for

preferred valve and control arrangements these
are to be understood to be illustrative only as the
system is capable of variation to meet differing
conditions and requirementS and We contemplate
Such modifications as come within the spirit and
scope of the appended claims.
We claim:

the electronic system.
4. In a liquid dispensing system, a Source of

liquid, a pump connected to the source of liquid,
a dispensing hose connected to the pump, a by
80 pass passage connecting the Outlet and inlet sides
of the pump, a valve in the by-pass passage
whereby the pressure of fluid supplied to the dis
pensing hose is controlled, electrically controlled
means for actuating the valve in the by-pass
passage, and a pressure operated Switch for op
erating the electrically controlled means, said
switch being responsive to the pressure of liquid
transmitted from the pump to the hose.
5. In a liquid dispensing system, a source of
70 liquid, a pump connected to the source of liq
uid, a dispensing hose and nozzle connected to
the pump, a by-pass passage connecting the out
let and inlet sides of the pump whereby the pres
sure and quantity of the liquid delivered from

1. In a liquid dispensing system, a pump hav
ing an inlet passage connected to a source of
liquid, a discharge passage connected to the
pump, a discharge valve controlling flow through
Said discharge passage, a common chamber con
nected to the discharge passage, an evacuation
passage connecting the common chamber and
the pump inlet passage, an evacuation valve
controlling flow from the Common chamber to the
evacuation passage, a dispensing passage leading
from the common chamber, a by-pass passage
connecting the discharge side of the pump and
the source of liquid, a by-pass valve controlling s the pump to the dispensing hose may be reduced,

2,675,948
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a by-pass valve controlling the by-pass passage, said valves, said system comprising solenoids for

13

an electric control System for the by-pass valve,
a pressure controlled Switch adjacent the nozzle
and responsive to fluid pressure in the hose, Said
switch being connected in the electric control

5

system to close the by-pass valve when said switch
is operated by fluid pressure.
.

6. In a liquid dispensing System, a source of

liquid, a pump connected to the source of liquid,

a meter connected to the discharge side of the

controlling the valves, relays for controlling the
Solenoids, an electronic tube having a plate, grid,
and cathode, the relays being connected in the
plate circuit, and switch controlled circuits for
varying the grid bias to control relay operation,
one of said circuits shifting the liquid supply to
Said hose from low to high pressure, the switch

for said circuit being associated with the hose

O

pump, a counter associated with the meter, a
clutch for connecting the meter and counter, elec

and actuated by low pressure liquid in the hose,

a meter connected between the pump and hose,
a counter associated with the meter, a clutch for

connecting the counter to the meter, a solenoid
actuating the clutch, and a relay for control
hose and nozzle connected to the discharge side for
ling the Solenoid, the relay being connected in
of the meter, a by-pass passage connecting the 15 the
circuit for shifting the liquid supply to the
discharged and inlet sides of the pump, a by
hose
from low to high pressure whereby the clutch
pass valve for controlling flow through the by is actuated
to connect the counter to the meter
pass passage, an electrically controlled operat when the pressure
is shifted to high.
ing means for the by-pass valve, an electric con 20 10. In combination
with a liquid dispensing sys
trol system for the counter clutch and the elec
tem,
including
a
pump,
a meter connected to the
tric by-pass valve operating means, a pressure discharge side of the pump,
a counter associated
switch responsive to fluid pressure in the hose, with the meter, a clutch for connecting
the count
Said Switch being connected in the electric con
er to the meter, a dispensing hose connected to
trol system to close the clutch to connect the the Outlet side of the meter, liquid passages con
counter to the meter and to close the by-pass
nected to the pump outlet and inlet sides, valves
valve when pressure in the hose reaches a prede
controlling flow through said passages whereby
termined amount.
pump will selectively deliver liquid at high
7. In a liquid dispensing system, a liquid pump, the
or
low
pressure or withdraw liquid from the meter
a meter connected to the discharge side of the
and
hose,
said valves being normally in position
30
pump, a Counter associated with the meter, a
to
withdraw
liquid from the meter, solenoids for
clutch for selectively connecting the meter to the
actuating the valves and for actuating the clutch counter, an electric control for actuating the
connect the counter to the meter, relay con
clutch, said clutch being normally disconnected, to
circuits for actuating the Solenoids, an
a pressure operated Switch adapted to be closed trolled
electronic
circuit including a tube having a plate,
by a predetermined fluid pressure in the hose, grid and cathode,
the relays being connected in
said switch being connected in the clutch con
parallel in the plate circuit, and switch con
trol circuit to operate the clutch to connect the trolled
circuits for varying the grid bias to con
counter
to
the
meter
when
the
switch
is
closed.
trol
relay
operation, One relay operating the sole
8. In a liquid dispensing system, a liquid pump, noid to cause
low pressure discharge under cer
a meter connected to the discharge side of the 40 tain bias conditions and Said relay and a second
pump, a counter associated with the meter, a relay controlling high pressure flow and counter

tric operating means for the clutch, a dispensing

clutch for selectively connecting the meter to the
counter, an electric control for actuating the
clutch, said clutch being normally disconnected, a
pressure operated switch adapted to be closed by
a predetermined fluid pressure in the hose, said
switch being connected in the clutch control cir
cuit to operate the clutch to connect the counter

to
the meter when the switch is closed and man
ual means for actuating the clutch independently

clutch solenoids both operating under different
bias conditions.
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