[

Dec. 28, 1965 R. E. LEOBECK 3,225,962
METHOD OF AND MEANS FOR SUPPLYING ADDITIVE TO A FLUID
Filed July 16, 1964 4 Sheets-Sheet 1

FlG. /

14

(29
26

28

31
27

ol — INVENTOR.
L N R. E. LOEBECK
@

5 al BY;§%47;7 ;4625%?

AT TORNEYS




Dec. 28, 1965

R. E. LEOBECK

3,225,962

METHOD OF AND MEANS FOR SUPPLYING ADDITIVE TO A FLUID

Filed July 16, 1964

4 Sheets—Sheet 2

I 41 42
o 4__(
{TOR
447 a3 45 /{fe
l/
T 29 w 63
— ) i
47 64
I\ IR/ 1
1 J | ]
48
i 2!
Rz —
- =2
R — |
123 57 £4
= 53 58
R4 N—N=
—J
56 59 6l
\.l\f-’ H,-’ rR_5-I
LV |
Ral__
= [ Re]
L =
69
67
N :
__fl—.
66 68
71
::/ 1521
76 77
L/ -
INVENTOR.
FIG. 2 R. E. LOEBECK
' BY

F 7%

ATTORNEYS



Dec. 28, 1965

R. E. LEOBECK

3,225,962

METHOD OF AND MEANS FOR SUPPLYING ADDITIVE TO A FLUID

Filed July 16, 1964

<
[o)]
[{e] —
o Qal
I N
M~
©
9 [o2]
W)
én)v .
2 5
Py
o
( 2
@
w o
[ ® o
g 1 W
O 2
(0]
o
1]
F—
z |
24 [\
3 o | o
™
@ N
— % L
o e
ol
[+ 0]
-’\(D
— < «©
[+ o]
- ,l]\
S 15
[se]

4 Sheets—Sheet 3

o
T.
;

Hna2

E?i
FlG 4

INVENTOR.
R. E. LOEBECK

Fr

ATTORNEYS

BY




Dec. 28, 1965 R. E. LEOBECK 3,225,962
METHOD OF AND MEANS FOR SUPPLYING ADDITIVE TO A FLUID
Filed July 16, 1964 4 Sheets-Sheet 4

24 VOLTS j~Rl4a
T S S S

] | kia LF?—HQ Qe [RUsa [Rab | RS
soeR i | M-I [R-15] [Mm-13] [Mm-12]

R-12a R-I3a

TDR-l b

TDR-lla E

R-I13| |[R-I14

1
I . R-12b = R-2ib
¥ r20a | JrRzob

[R-20] [v-11 [R-16] IR-?_ﬂ‘{ M-16]  [R-14]

115 VAC 8
Cil 3

k1] >R 3 2l
; i

3
1

Q-1
- 20vDC)

[

o= S

20VDC} S-12

L-12 °> ‘_\F”C-Il

zvocJ E
_ INVENTOR.
R.E. LOEBECK

BY , :
7/? & %7
ATTORNEYS

FlG. 5




United States Patent Of

3,225,962
Patented Dec. 28, 1965

r
CC

1

3,225,962
METHOD OF AND MEANS FOR SUPPLYING
ADDITIVE TO A FLUID .
Robert E. Leobeck, Bartlesville, Okla., assignor to Phillips
Peiroleum Company, a corporation of Delaware
Filed July 16, 1964, Ser. Neo. 383,101
6 Claims. (Cl 222—1)

This invention relates to supplying an additive to a
fluid. In one aspect the invention relates to a method
for supplying an additive to a fluid being delivered and
to stop delivery of said fluid when said additive is not
supplied. In one aspect the invention relates to means
for dispensing a fluid and supplying an additive thereto
and for preventing delivery of the fluid when the addi-
tive is not supplied. In another aspect the invention re-
lates to LPG key stop dispensing apparatus including
means for supplying an odorant at the time of delivery and
for preventing delivery when the odorant is not supplied
in normal amount.

The term “key stop loading” has been applied to loading
facilities which allow customers to load their own delivery
vehicles without supervision by the operator of the in-
stallation. Automated installations are being used in
the loading of petroleum products into transport trucks,
thus keeping transport equipment in operation 24 hours
a day, even where continuous manning of loading racks
is uneconomical. It is desirable to utilize such installa-
tions in the delivery of LPG. However, due to the type
of use to which this product is put, for example, house-
hold heating and cooking, often it is necessary to supply
an odorant to the LPG at the time of delivery to the
transport truck. Where such deliveries are made with-
out attendance of an operator of the loading facilitiy, it
is desirable to provide a positive indication that the
odorant has been supplied and to prevent delivery of
unodorized product.

An object of my invention is to supply an additive to a
fluid.

Another object of my invention is to provide a positive
indication of the supply of an additive to a fluid and to
prevent delivery of the fluid when the additive is not sup-
plied in normal quantity.

Another object of my invention is to provide unat-
tended LPG dispensing.

Another object of my invention is to dispene orodized
LPG with a positive indication of the odorant supplied
and to prevent delivery when the odorant is not supplied
in normal quantity.

Other aspects, objects and the advantages of my inven-
tion are apparent in the written description, the drawing
and the claims.

According to my invention, an additive is supplied to a
fluid by transferring the fluid through a fluid conduit, in-
troducing the additive into the fluid in the conduit, meter-
ing the flow of fluid in the conduit and the additive in-
troduced theren, discontinuing the flow of fluid when a
predetermined amount has been transferred and discon-
tinuing the flow of additive when a predetermined amount
has been injected into the fluid, discontinuation of the
flow of fluid also discontinuing the flow of additive re-
gardless of the amount supplied. Further according to
my invention, an additive is supplied to a fluid by trans-
ferring a stream of the fluid through a fluid conduit, in-
troducing the additive into the fluid conduit, dividing
the stream into a major delivery stream and a minor de-
livery stream, stopping the flow of additive when a pre-
determined amount has been supplied, stopping flow of
fluid in the major delivery stream when a first predeter-
mined amount of fluid has been transferred, and stopping
delivery in the minor delivery stream when the desired
total amount has been transferred.
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Further according to my invention, there is supplied
means for dispensing a fluid, comprising a transfer con-
duit, a pump to transfer a stream of the fluid through the
fluid conduit, means to introduce the additive into the
fluid conduit, means to divide the stream into a major
delivery stream and a minor delivery stream, a first con-
trol valve in the major delivery stream, a second control
valve in the minor delivery stream, means to stop flow of
the additive, first set stop counter means having a first
switch to actuate the first control valve to closed position
at a first predetermined value, a second switch to actuate
the second control valve to closed position, stop the pump
and actuate the means to stop flow of additive at a second
predetermined value, second set stop counter means to
actuate the means to stop the flow of additive at a third
predetermined value, first and second ticket printing
means, a first fluid meter for the stream in the fluid con-
duit, means actuated by the first fluid meter to produce
electrical puises at a rate proportional to the rate of
flow of the stream of the fluid conduit and to transfer the
pulses to the first set stop counter means to actuate the
first counter means to count the pulses and to the first
ticket printing means, a second fluid meter for the means
to introduce additive into the flnid conduit and means
actuated by the second fluid meter to produce electrical
pulses at a rate proportional to the rate of flow of the
additive and to transfer the pulses to the second set stop
counter means to actuate the second counter means to
count the pulses and to the second ticket printing means.

In the drawing, FIGURE 1 is a schematic representa-
tion of a delivery, odorizing and control system,

FIGURE 2 is a diagrammatic electrical circuit for the
system illustrated in FIGURE 1.

FIGURE 3 is a schematic representation of another
system according to my invention for delivery, odorizing
and control.

FIGURE 4 is a schematic representation of a portion
of another system according to my invention for delivery,
odorizing and control.

FIGURE 5 is a detailed control system circuit.

In FIGURE 1, the liquefied petroleum gas from a
source such as a storage tank, not shown, flows through
pump 11 which delivers the stream of LPG through the
fluid transfer conduit 12. A positive displacement meter
13 and a control valve 14 are provided in conduit 12
Conduit 12 is extended beyond valve 14 to a point of
delivery of LPG, such as a tank truck.

An odorant, such as ethyl mercaptan, is supplied from
an odorant tank 16 through an odorant supply conduit
17 to fluid transfer conduit 12. The odorant is supplied
under pressure by an odorant pump 18 and the supply of
odorant is metered by means of a positive displacement
meter 19. Odorant is supplied from tank 16 to pump
18 by pressure of a gas under pressure, for example,
nitrogen, from a source such as nitrogen bottle 21, and
the pressure is regulated by pressure regulator 232.
Odorant is supplied to tank 16 from ga source, not shown,
through supply conduit 23.

A mechanical drive 26 from meter 13 provides means
whereby meter 13 operates one register of a dual ticket
printe; 27, to provide means for recording the amount
gf fluid delivered. An electrical pulsing means 28 also
is driven by mechanical drive 26 and supplies pulses to
a dual set stop counter or meter 29.

Set stop meter 29 is constructed with an internal ratchet
mechanism is such a manner that, when a register is set
for the desired amount of delivery of the fluid, the cor-
rect amount of odorant also is set on a separate switch-
ing register. The ratio of the ratchet mechanism can be
adjusted to provide for different ratios of odorant supply
with respect to fluid delivery.

Odorant meter 19 is provided with elecirical pulsing
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means which transmit pulses to dual set stop meter 29
to actuate the meter and switching means associated
with the desired odorant supply. The same pulses from
meter 19 also are supplied to a step motor 31 to.drive
one register of ticket printer 27 which registers the
amount of odorant supplied.

Mercaptan tank 16 has a level switch 36 associated
therewith and connected in a circuit to stop delivery of
LPG when the level in tank 16 reaches a point at which
desired delivery cannot be expected to be maintained.
A flow switch 37 is provided in conduit 12 and this switch
also will cause shutdown of the delivery operations if the
flow of fluid through conduit 12 is below a predeter-
mined value.

A remote start-stop station 38 is provided at the de-
sired point of loading. A control box 39 is provided at
a suitable location.

FIGURE 2 is a simplified electrical circuit diagram
for the operation as illustrated in. FIGURE 1. The
switch 41 is a manual switch located at start-stop statiomn.
38. Closing of switch 41 actuates a time delay relay 42
resulting in immediate closing of contacts 43.. Contacts
43 open after a predetermined time delay and, in nor-
mal operation, the circuit is maintained by contacts 44
which are a part of flow switch 37 and which are closed
when a desired rate of flow through conduit 12 is reached.

The electrical pulse generation means associated with
meter 19 comprises an incandescent lamp 46, a rotating
disc 47, and a photoelectric cell 48. Disc 47 is turned by
meter 19 at a speed proportional to the rate of flow of
odorant through conduit 17. As it rotates, the cut out
portion 49 permits pulses of light to reach cell 48 from
lamp 46, thus pulsing relay R;. The relay R; operates
contacts 51 and 52 without delay both on closing and
opening. Contacts 51 complete a circuit to relay Ra
which operates normally closed contacts 53 which open
and close without delay. Contacts 52 complete a circuit
to relay R, which operates contacts 54 which closes with
a delay which is somewhat longer than the normal spac-
ing between pulses through relay R;. Relay R, similar-
ly actuates normally-closed contacts 56 with a delay
which is somewhat longer than the normal spacing be-
tween pulses. Therefore, upon start-up, contacts 56 are
closed, relay R, being deenergized. Immediately upon
start-up, however, relay R4 is energized and will open
contacts 56 unless contacts 53 are opened prior to the
normal delay in the actuation of relay Ry. This occurs
when the flow of mercaptan begins resulting in pulsing
relay R; and relay Rs. When the flow of odorant stops
prior to the delivery of the desired amount thereof, the
pulsing mechanism, specifically disc 47, ceases to oper-
ate and the system ceases to pulse. If the system stops
with a blank portion of disc 47 between lamp 46 and
electrical cell 48, the contacts 53 of relay Ry remain
closed, contacts 51 being open, and relay R, opens nor-
mally-closed contacts 56. If the pulsing mechanism
stops with the cutout portion 49 between the lamp 46
and the photoelectric cell 48, the contacts 53 are main-
tained open, but since relay Rz remains energized through
contacts 52, the contacts 54 close after a suitable time
delay and relay Ry is actuated to open contacts 56.

To prevent shutdown of the complete system when the
pulsing mechanism of the odorant meter stops due to the
normal amount of odorant having been delivered, con-
tacts 57 and 58 are provided as shown and these con-
tacts are opened by the portion of the set stop meter
actuated by the odorant flow.

Contacts 59 are actuated by level switch 36 to shut the
system down when an insufficient amount of odorant
remains in tank 16.

With the system energized and contacts 56 closed,
actuation of set stop meter 29 to indicate a desired quan-
tity of flow causes contacts 61 and 62 to close. Set stop
meter 29 comprises a mechanism by which a first regis-
ter is set to the desired delivery of LPG, thus setting,
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through a suitable ratchet mechanism, or electric cir-
cuitry, a similar register for the odorant. Each of these
registers in set stop meter 29 is mechanically driven
mechanism which, when driven to O actuates a suitable
contact, contacts 61 being actuated by the odorant, along
with contacts 57 and 58, and contacts 62 being actuated
by the LPG.

Therefore, as noted above, contacts 61 and 62 are
closed when set stop meter 29 is set for a desired amount
of delivery. Assuming normal operation, delivery con-
tinues until the desired amount of odorant is injected
whereupon contacts 61 and 57 and 58 are opened. When
the desired amount of LPG has been pumped, contacts
62 open. For normal operation, the odorant flow mecha-
nism is adjusted to deliver the proper amount of odor-
ant in slightly less than the amount of time required fo
deliver the corresponding amount of LPG. The pulsing
circuits of the odorant portion of the set stop meter and
to step motor 31 are illustrated schematically by the coils
63 and 64, respectively.

Relay Rj actuates contacts 66 in a circuit including
starter S; for the LPG pump 11. Also in this circuit are
contacts 67 which are the normally-open contacts of flow
switch 37. Normally-open contacts 68 are actuated by
time delay relay 42, contacts 67 and 68 cooperating in
the circuit with S; in a manner similar to the contacts 43
and 44 in the control circuit. The switch 69 is shown
in the manual position but normally is operated in the
automatic position wherein it is connected to the con-
tact 66.

A starter S, for the odorant pump 18 includes nor-
mally-open contacts 71 which are actuated by relay Rs.
Relay Ry controls contacts 73 to disconnect the circuit
for lamp 46.

The contacts 76 represent the contacts of pulsing means
28 and the coil 77 represents the drive for the LPG por-
tion of set step counter 29.

In the embodiment of FIGURE 3, odorant is fed from
an odorant tank 81 through an odorant pump 82, driven
by motor 83, through a rotameter 84 and injected into
the LPG delivery conduit 86. The LPG product is de-
livered by LPG pump 87 which is driven by motor 88,
through positive displacement meter 89. The combined
stream fed through delivery conduit 91 divides to pro-
vide a first major delivery stream, conduit 92, and a
second minor delivery stream, conduit 93. A first con-
trol valve 94 is provided in conduit 92 and a second con-
trol valve 96 in conduit 93. Rotameter 84 is provided
with means for delivering a proportional electrical sig-
nal from transmitter 97, the signal being proportional fo
the position of the rotameter float and, therefore, to the
rate of flow therethrough. Rotameter 84 is also pro-
vided with a flow alarm switch 98 which is actuated at
a predetermined low rate of flow through rotameter 84.
The signal from transmitter 97 is fed into a flow integrator
transmitter 99, which is in the form of an analog to
digital transducer, which produces an output pulse rate
proportional to the strength of the signal from trans-
mitter 97. The signal from transducer 99 is fed to a set
stop counter 101 and to a ticket printer 102.

‘Meter 89 produces electrical pulses at a rate propor-
tional to the flow of LPG through the meter and these
pulses are transmitted to set stop meter 101 and ticket
printer 102.

Set stop meter 101 is similar to set stop meter 29 in the
apparatus of FIGURE 1. Ticket printer 102 can be the
same as ticket printer 27 of FIGURE 1 or, as illustrated,
can be driven by pulses from both LPG and odorant flow
rate meters, in which case it would be driven by a
mechanical drive from meter 89.

In operation, set stop meter 101 is set for the desired
amount of LPG delivery, thus automatically setting the
desired amount of odorant to be injected. When the de-
sired amount of odorant has been injected, switch 103 is
operated thus stopping motor 83. When the desired total
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flow of LPG is neared, a switch 104 is actuated, thus
closing valve 94, greatly reducing the rate of flow. When
the desired total amount has been delivered, switch 106
is actuated, thus closing small valve 96 to stop flow com-
pletely. At the same time, pump 87 is shut down by cut-
ting off motor 88. If the flow of odorant through ro-
tameter 84 at any time prior to delivery of the desired
total amount becomes less than desired, switch 98 causes
shutdown of the delivery equipment. The shutdown cir-
cuit of switch 98 is made inoperative by actuation of
switch 183 when a desired total amount has been de-
livered.

In FIGURE 4 is illustrated a system wherein the odor-
ant flows through a rotameter 111, for actuation of the
shutdown function when the rate of flow is low enough
to actuate alarm switch 112, and then continues through
a positive displacement meter 113 which transmits elec-
trical pulses from transmitter 114 to the set stop counter
and ticket printer.

In the control system illustrated in FIGURE 35, there
are provided control circuits A and B, pulse circuit C,
time delay circuit D and electrical pulse generation cir-
cuit E. Pulse circuit C, time delay circuit D and elec-
trical pulse generation circuit E form a part of a VAF
meter and pulse transmitting apparatus manufactured by
Vioeistofmeetapparatenfabrieck N.V., Rotterdam. The
control system is suitable for use in connection with the
system illustrated in FIGURE 1 and the circuits are suit-
able for long operating periods at high pulse rates.

Control circuit A includes contacts K—1a of relay K-1
in circuit C, relay R-11, contacts R-11a of relay R-11,
stepping motor M-11 of a counter, contacts RQa and
RQb which are part of reset counter M—12, relay R—12,
contacts R—12a of relay R-12, contact R—154 of relay
R-15, relay R~13, contacts R-13a of relay R-13, relay
R-14 and contacts R~14a of relay R~14, contacts R-16q
of relay R-16, relay R-15, stepping motor M-13 of a
counter and reset counter M—12 and reset switch S—11.

Control circuit B includes contacts K-2a of relay K-2,
indicator light 111, relay R-28, contacts R-12b, relay
R~29, LPG valve V-11, contacts K-1b of relay K-1,
relay R~21 and relay R-21, contacts R-11b of relay R—11,
odorant meter M—-16 and relay R-14. Contacts R—20a
of relay R-20 are in a loading pump shut-down circuit,
contacts R-20b in a reheater pump circuit and contacts
R-21b of relay R-21 in an odorant pump circuit, as
shown.

Pulse circuit C includes relay K-1, condensers C-1,
C-2 and C-3, and resistors, rectifiers, transistors and fil-
ters, as shown.

Circuit D includes relay K-2, contacts K-1b of relay
K-1, condensers C-4 and C—5 and resistors, rectifiers
and transistors and reset switch S—12, as shown.

Circuit E includes contacts R—14a of relay R-14, lamp
L-12 and photocell PC-11.

The overall control circuit also includes start switch
S-13, time delay relay TDR-11, contacts TDR-11a and
TDR-~11) and contacts SW-11 of a flow switch.

In operation, start switch S-13 is closed, energizing
time delay relay TDR~11, thus closing contacts TDR~115
until flow switch SW-11 is closed by product delivery
flow. Circuit E sends pulses to pulse circuit C and thus
to time delay circuit D and the entire system is shut
down if the pulse rate becomes too slow. This is accom-
plished by opening of contacts K—24. When the counter
31 (see FIGURE 1) has totaled the preselected number
of pulses representing flow of odorant, the odorant pump
is shut down by actuation of relay R—14 and contacts
R-21b6 of relay R-21. At the same time the odorant
meter is shut down and relay R-14 cuts off power to
circuit E by opening contacts R-14a. The delivery
pump is shut down when the reset counter has reached
its preselected total by opening contacts R—20a which
disconnects the pump circuit, contacts R—205 which dis-
connects the reheater pump and valve V-11 is closed.
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This also shuts down the odorant pump by actuation of
relay R-21 to open contacts R—215. Relay R-11 is en-
ergized from the pulse circuit by contacts K-1a and en-
ergizing the odorant step motor M—11. Light L-11 is an
alarm light indicating odorant failure. Switch S-11 op-
erates the counter reset.

It will be recognized that many of the details of cir-
cuits of FIGURE 5 are not described in detail but the
operation of the circuit is readily apparent to one skilled
in the art.

Throughout the disclosure, the drawings of mechani-
cal equipment and electrical circuits have been greatly
simplified to illustrate the principles of the invention with-
out involving details of a commercial operation which
would, of course, require a very great deal of additional
description which can readily be supplied by one skilled
in the art. Each of the functions of the elements of my
invention can be performed by a commercially available
item of equipment. The various relays and switches are,
of course, too well known to need additional description.
The odorant metering and pulsing equipment including
meter 19, lamp 46, disc 47, photoelectric cell 48, etc., can
be supplied by a VAF combination including a meter and
pulse transmitting apparatus, available from Vloeistof-
meetapparatenfabriek N.V., Rotterdam, and described in
their brochure “Volumemeters.” The positive displace-
ment meter 13 can be a type W28 positive displacement
flow meter manufactured by A. O. Smith and described
in the bulletin 126-C of the A. O. Smith Corporation.
The valve 14 can be a number 590 control valve manu-
factured by Ralph N. Brodie Company, San Leandro,
California. The set stop counters can be separate count-
ers for the odorant and LPG metering, but preferably a
single apparatus is used having interconnected odorant
and LPG registers to permit setting of both by a single
operation. Suitable instruments for use as separate
counters or meters are those manufactured by Veeder-
Root, Inc., Hartford, Connecticut, for example series
1804, 1601, A180707, A180608, 1697, etc. Preferably,
however, two set stop mechanisms are interconnected by
a mechanical ratio mechanism, such as a ratchet mecha-
nism, gear mechanism, etc., so that setting the desired
amount of LPG also sets the proper amount of odorant.
A suitable ticket printer is made by said Ralph N. Brodie
Company and two of these printers can be connected to-
gether so that a long form ticket can be inserted for simul-
taneous printing of both LPG and odorant amounts.

The flow alarm or shut down system of FIGURE 4,
can, of course, be applied to the complete system as iltus-
trated in FIGURE 1.

Reasonable variation and modification are possible
within the scope of my invention which sets forth method
and apparatus for incorporating an additive into a fluid
which is being dispensed, and for metering the fluid and
additive and controlling the amounts delivered and stop-
ping delivery when the additive is not delivered properly.

I claim:

1. A method for supplying an additive to a fluid, com-
prising the steps of:

transferring a stream of said fluid through a fluid con-

duit;

introducing said additive into said fluid in said fluid

conduit;

metering the flow of said stream of fluid in said fluid

conduit and producing a first signal representative
of the rate of flow of said stream;

metering said additive introduced into said fluid con-

duit and producing a second signal representative of
the rate of flow of said additive;

integrating said first signal and actuating a first electri-

cal circuit responsive to the occurrence of a first pre-
determined value of the integration of said first sig-
nal;

actuating a second electrical signal responsive to the
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occurrence of a second predetermined value of the
integration of said first signal;

integrating said second signal and actuating a third
electrical circuit responsive to the occurrence of a
predetermined value of the integration of said sec-
ond signal;

reducing the rate of flow of said fluid responsive to said
actuation of said first electrical circuit;

discontinuing transfer of said fluid responsive to said
actuation of said second electrical circuit;

discontinuing the injection of said additive responsive
to said actuation of said second electrical circuit when
said actuation of said second circuit occurs before
said actuation of said third circuit; and

discontinuing the injection of said additive responsive
to said actuation of said third electrical circuit when
said actuation of said third circuit occurs before said
actuation of said second circuit.

2. A method for supplying an additive to a fluid, com-

prising the steps of:

transferring said fluid through a fluid conduit;

introducing said additive into said fluid in said fluid
conduit;

dividing said stream of said fluid into a major delivery
stream and a minor delivery stream;

metering the flow of said fluid in said fluid conduit and
producing a first signal representative of the flow of
said fluid;

metering said additive introduced into said fluid con-
duit and producing a second signal representative of
the rate of flow of said additive;

integrating said first signal and actuating a first elec-
trical circuit responsive to the occurrence of a first
predetermined value of the integration of said first
signal;

actuating a second electrical circuit responsive to the
occurrence of a second predetermined value of the
integration of said first signal;

integrating said second signal and actuating a third
electrical circuit responsive to the occurrence of a
predetermined value of the integration of said second
signal;

discontinuing transfer of said fluid through said major
delivery stream responsive to said actuation of said
first electrical circuit;

discontinuing transfer of said fluid through said minor
delivery stream responsive to said actuation of said
second electrical circuit;

discontinuing injection of said additive responsive to
said actuation of said second electrical circuit when
said actuation of said second circuit occurs before
said actuation of said third circuit; and

discontinuing injection of said additive responsive to
said actuation of said third electrical circuit when
said actuation of said third circuit occurs before said
actuation of said second circuit.

3. A method for supplying an additive to a fluid, com-

prising the steps of:

transferring said fluid through a fluid conduit;

introducing said additive into said fluid in said fluid
conduit;

metering the flow of said fluid in said fluid conduit and
producing a first signal representative of the rate of
flow of said fluid;

metering said additive introduced into said fluid conduit
and producing a second signal representative of the
rate of flow of said additive;

integrating said first signal and actuating a first elec-
trical circuit responsive to the occurrence of a pre-
determined value of the integration of said first
signal;

integrating said second signal and actuating a second
electrical circuit responsive to the occurrence of a
predetermined value of the integration of said sec-
ond signal;
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discontinuing transfer of said fluid responsive to said
actuation of said first electrical circuit;

discontinuing injection of said additive responsive to
said actuation of said first electrical circuit when
said actuation of said first circuit occurs before said
actuation of said second circuit; and

discontinuing injection of said additive responsive to
said actuation of said second electrical circuit when
said actuation of said second circuit occurs before
said actnation of said first circuit.

4. Means for dispensing a fluid and for supplying an

additive thereto, comprising:

a fluid transfer conduit;

a pump to transfer a stream of said fluid through said
fluid conduit;

means to introduce said additive into said fluid conduit;

means to divide said stream of said fluid into a major
delivery stream and a minor delivery stream;

a first control valve in said major delivery stream;

a second control valve in said minor delivery stream;

means to stop flow of said additive;

first -set stop counter means having a first switch to
actuate said first control valve to closed position at
a first predetermined value and a second switch to
actuate said second control valve to closed position,
stop said pump and actuate said means to stop flow
of said additive at a second predetermined value;

second set stop counter means to actuate said means
to stop flow of said additive at a third predetermined
value;

a first fluid meter for said stream in said fluid conduit;

means actuated by said first fluid meter to produce elec-
trical pulses at a rate proportional to the rate of flow
of said stream in said fluid conduit and to transfer
said pulses to said first set stop counter means to
actuate said first counter means to count said pulses;

means actuated by said first fluid meter to actuate a
first ticket printing counter;

a second fluid meter for said means to introduce said
additive into said fluid conduit; and

means actuated by said second fluid meter to produce
electrical pulses at a rate proportional to the rate of
flow of said additive and to transfer said pulses to
said second set stop counter to actuate said second
counter to count said pulses, and to second ticket
printing means.

5. Means for dispensing a fluid and for supplying an

additive thereto, comprising:

a fluid transfer conduit;

means to introduce said additive into said fluid conduit;

means to divide said stream of said fluid into a major
delivery stream and a minor delivery stream;

means to stop flow in said major delivery stream;

means to stop flow in said minor delivery stream;

means to stop flow of said additive;

first set stop counter means having a first switch to actu-
ate said means to stop flow in said major delivery
stream at a first predetermined value and a second
switch to actuate said means to stop flow in said
minor delivery stream, stop said means to transfer
said fluid through said fluid conduit and actuate said
means to stop flow of said additive at a second prede-
termined value;

second set stop counter means to actuate said means to
stop flow of said additive at a third predetermined
value;

first fluid meter means for said stream in said fluid con-
duit;

means actuated by said first fluid meter means to actu-
ate said first set stop counter means to integrate
the flow of said fluid;

a second fluid meter means for said means to introduce
said additive into said fluid conduit; and

means actuated by said second fluid meter means to
integrate the flow of said additive and to actuate said
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second counter means responsive to said integrated
value of said flow of said additive.
6. Means for dispensing a fluid and supplying an addi-

tive thereto, comprising:

a fluid transfer conduit;

a pump to transfer a stream of said fluid to said fluid
conduit;

an additive conduit communicating with said fluid con-
duit;

an additive pump to force additive through said ad-
ditive conduit into said fluid conduit;

a major delivery stream conduit communicating with
said third conduit;

a minor delivery stream conduit communicating with
said fluid conduit;

a first control valve in said major delivery stream con-
duit;

a second control valve in said motor delivery stream
conduit;

a first electrical switch to actuate said first control valve
to closed position;

a second electrical circuijt to actuate said second con-
trol valve to closed position, stop said pump to trans-
fer said fluid and stop the additive pump;

a third electrical circuit to stop said additive pump;

first set stop counter means having a first switch to
actuate said first electrical circuit at a first predeter-
mined value and a second switch to actuate said sec-
ond electrical circuit at a second predetermined
value;

second set stop counter means having a switch to actu-
ate said third electrical circuit at a third predeter-
mined value;

a first positive displacement meter for said stream in
said fluid conduit;
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means actuated by said first positive displacement meter
to produce electrical pulses at a rate proportional to
the rate of flow of said stream in said third conduit
and to transfer said pulses to said first set stop
counter means to actuate said first counter to count
said pulses;

a second positive displacement meter for said means
to introduce additive into said fluid conduit;

means actuated by said second fluid meter to produce
electrical pulses at a rate proportional to the rate of
flow of said additive and to transfer said pulses to
said second set stop counter means to actuate said
second counter to count said pulses;

a flow switch in said fluid conduit;

means actuated by said flow switch to discontinue trans-
fer of said fluid when the flow in said flow conduit
falls below a predetermined value;

a tank for said additive;

a level switch associated with said tank to discontinue
transfer of said fluid when the level in said tank falls
below a predetermined minimum value; and

means actuated by the rate of flow of said additive to
discontinue transfer of said fluid when said rate of
flow of said additive falls below a predetermined
minimum value.
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