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TOTAL FLUID EXCHANGE SYSTEM FOR
AUTOMATIC TRANSMISSIONS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND—RELATED APPLICATIONS

[As stated in the Prior Art Statement, Applicant currently
has on file an application enfitled Transmission Fluid
Changer. That application was filed on Oct. 23, 1991 under
Ser. No. 07/781,322. A Notice of Allowance was 1ssued on
Nov. 2, 1993 and the Final Fee was paid on Dec. 28, 1992.}
This is a continuation-in-part of application Ser. No. 07/781,
322 filed on Oct. 23, 1991 which issued as U.S. Pat. No.

5,318,080, the benefit of priority from which is hereby
claimed pursuant to the provisions of 35 USC §120.

FEDERAL SPONSORSHIP

This invention 1s not made under any Federally sponsored
rescarch or under any other independently sponsored
research and development program.

FIELD OF THE INVENTION

This mvention relates generally to vehicular transmission
fluid replacement apparatus and more specifically to a
system for total fluid exchange 1n an automatic transmission
with a sealed or inaccessible torque convertor which 1nsures
that all of the used, spent transmission fluid will be removed
and replaced with fresh fluid.

OBJECTS AND ADVANTAGES OF THE
INVENTION

The type of operational error in the applicant’s first
invention where a fluid exchanger can be interconnected in
a misaligned fashion cannot occur with the new invention,
which was 1invented to provide a solution to this potentially
serious problem. The new apparatus may be randomly
interconnected to a cooling circuit without having to 1dentily
the direction of flow before making interconnection. This
makes the invention especially convenient to use because it
can be quickly connected with no concern for flow direction
through the cooling circuit. After 1t 1s interconnected the
engine can be immediately started to cause the transmission
to operate. The mvention then immediately indicates the
direction of flow and allows the transmission to continue
operating, thereby giving the operator an opportunity to
calibrate the imnvention after it has been 1nterconnected while
the engine 1s running, which could not be done with the first

invention.

If 1t 1s 1ndicated that the invention’s internal circuits do
not align with the direction of flow 1n the cooling circuit, this
1s immediately corrected by a quick reversal of the 1nven-
fion’s internal circuits thereby resulting 1n the correct align-
ment with the particular direction of fluid flow through the
cooling circuit to absolute certainty thus insuring proper
fransfer of fluid during the exchange process once the
invention 1s activated. After the fluid exchange process has
been completed 1n total, the nvention can be inactivated,
allowing the transmission to keep operating and circulating
its fluid through the cooling circuit that 1s closed within the
invention.

The invention 1s much easier to calibrate and permits
calibration after the invention 1s interconnected but before
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the fluid transter begins. It provides much improved control
over flows during operation, preventing any possible star-
vation conditions which can occur without precision moni-
toring and control, conditions which can seriously damage
the transmission’s internal pumping system, bearings and
seals. The manner 1n which obstruction of flow 1n the
cooling circuit or lack of fluid 1n the transmission pan causes
starvation conditions 1s well known by those skilled 1n the
art.

An 1mportant key feature then, of this mnvention, unob-
vious to the art which makes it very convenient and worry
free to operate, 1s the capability of the invention to allow the
engine to be started immediately after 1t has been randomly
interconnected to the cooling circuit of the transmission,
allowing the transmission to operate, thereby pumping tluid
in either direction through a closed bypass within the
apparatus and back into the transmission just as 1f the
cooling circuit hadn’t been opened.

Another important feature of the mvention which makes
it convenient to use 1s 1ts capability to be shifted from the
Inactive-bypass mode with the transmission operating to its
activated fluid exchange mode which allows the fluids to be
transferred until they have been totally exchanged. When the
mnstrumentation indicates that all the used, dirty fluid has
been replaced with clean, fresh fluid, the operator can easily
and quickly shift the invention back into the 1nactive-bypass
mode, which again allows the transmission to keep operat-
ing and circulating fluid through 1its cooling circuit.

With the applicant’s first mnvention the engine of the
vehicle had to be simultaneously started when the apparatus
was activated, and when the procedure was completed the
engine of the vehicle had to be simultaneously stopped as the
apparatus was 1nactivated, otherwise a starvation condition
would occur. This required two individuals for the procedure
to be completed, one apparatus operator and another 1ndi-
vidual to sit in or near the vehicle to be prepared to
immediately and spontaneously start or stop the engine upon
the operator’s command. With the applicant’s new 1mnvention
only one person 1s required for 1ts use and this 1s a significant
advantage over the applicant’s first invention.

One of the basic objects of this invention 1s to provide a
total fluid exchange without any disruption of normal flow
patterns within the transmission, thus preventing any star-
vation conditions which can quickly damage the transmis-
sion. With the unit as provided herein, such a condition 1is
just about 1mpossible.

Another objects of this invention is to be able to monitor
various pressures, flow rates, and clarity of the fluids being
exchanged accurately at all times with the most convenience
possible.

A further object of the mvention 1s to provide a quick,
random method for interconnecting the system to the cool-
ing circuit without having to first identify the direction that
fluid flows through the cooling circuit. Determining the
direction of flow 1n a cooling circuit before interconnecting
the system can be quite difficult to ascertain for certain.

Major changes were designed and incorporated into the
new 1nvention after the applicant’s manufacture of the old
unit and from experience gained 1n true applications to and
with 1industry and comprise unique, unexpected and notice-
ably effective solutions to previously troublesome opera-
tional problems resulting from the limitations of the appli-
cant’s first invention.

Still further objects and advantages will become apparent
from a consideration of the ensuing description and draw-
Ings.
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DESCRIPTTION OF THE DRAWINGS

FIG. 1 1s a representative illustration of the applicant’s
system as 1t 1s positioned with respect to a transmission and
its fluid cooler and 1llustrating a representative interconnec-
tion of the system 1nto that cooling circuit which has been
opened.

FIG. 2 1s a schematic illustration of a mechanical and fluid
arrangement to obtain the objects of the mvention.

FIG. 3 1s a schematic 1llustration of what may be termed
an electronic microprocessor controlled system.

SUMMARY OF THE INVENTION

It 1s generally accepted and recommended practice to
change the fluid which 1s readily accessible 1n automatic
fransmissions at regular intervals as specified by the
manufacturer, with more frequent service for severe duty
usage. Up until the 1970’s 1t was possible 1n many vehicles
to 1nstitute a near complete fluid exchange through factory
supplied drain plugs 1n the torque convertor accessible
through an inspection location. With the advent of front
wheel drive vehicles and lock up clutches 1n torque
convertors, drain plugs were no longer installed by the
manufacturer. The practice of near total exchange of trans-
mission fluid was an effective maintenance procedure that
vanished as a manufacturer’s specified service procedure.
This was replaced with the usual manufacturer’s specifica-
fion to replace the fluid contained in the transmission pan
only, on a periodic basis, which comprises about only 20%
to 25% of the total fluid volume contained by the
transmission, a desireable practice 1n and of itself but not
nearly as effective as a total fluid exchange for cleaning and
lubricating the transmission, or for conditioning its seals.

The system 1s 1nterconnected directly to an opened cool-
ing circuit of an automatic transmission, a circuit which
extends to a cooler, through 1t and back again, between an
outlet port and an inlet port of the transmission through
which the transmission’s fluid circulates as a means of
cooling. The system 1s positioned conveniently next to the
side of the vehicle being serviced. The system includes a
receptacle for the fresh, new fluid and a separate receptacle
to receive the spent, used fluid.

In a first form of the invention, regulated compressed air
provides the pressure to deliver the fresh fluid. Various
valves, gates, pressure and other indicator or control ele-
ments to maintain proper directed flow are included and one
of the flow circuits within the apparatus 1s provided with a
tap from which to extract a sample of the used fluid. Also
included are sightglasses to visually examine the clarity of
the used fluid in comparison to the new fluid. Also included
1s a two position valve which allows either straight through
flow or flow reversal between the two lines which carry the
used and fresh fluid to and from the opened cooling circuit.
This 1s required to accommodate the two directions 1n which
flow may occur 1n the transmission cooling circuit, related to
the random manner in which the invention’s two fluid
delivery lines are interconnected.

This form 1s obviously attuned to mechanical control and
will require close attendance while operating.

The second form of the system includes the same opera-
five elements with the primary difference being that the
control of the unit 1s provided by an electronic system with
a microprocessor and a control panel for entering simple
on/off commands and for indicating the status of key
functions, and a printer to produce a written record of the
service specilying pressure, rate of flow, before and after
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clarity of fluid, and total number of quarts of fresh fluid used.
With this electronic embodiment, the microprocessor con-
trols all system functions either automatically or semi-
automatically.

DESCRIPTION OF THE INVENTION

In accordance with the accompanying drawings, a typical
embodiment of the applicant’s system 1s illustrated posi-
tioned for use 1n FIG. 1. As 1llustrated therein, a transmission
T 1s provided and includes a fill tube F that 1s provided for
any transmission to add fluid under all conditions. It should
be noted that although this transmission 1s for a front engine,
rear wheel drive vehicle, the applicant’s unit 1s equally
usable when changing the tluid of a front wheel drive vehicle
without departing from the scope of the invention.

A fluid cooler C for transmission T 1s often and usually an
integral part of a vehicle radiator R if the vehicle 1s liquid
cooled, as 1t 1s here. Certain vehicles designed for severe
duty usage have an additional external cooler in series in the
cooling circuit with cooler C inside radiator R.

As 1llustrated, the applicant’s invention includes a control
panel P located between cooler C and transmission T. The
operative portions of applicant’s invention 1n FIGS. 2 and 3
as will be discussed hereinafter, are arranged behind control
panel P.

The cooling circuit consists of fluid carrying lines that
extend between an outlet port O1 of transmission T and an
inlet port O2 of transmission T with cooler C interconnected
in-line between ports O1, O2. In the example represented by
FIG. 1, the relatively hot fluid from transmission T 1is
brought 1nto the upper end of cooler C by a fluid delivery
line H. The cooling return line 1n this illustration has been
opened, thereby divided into two segments which are des-
ignated as the side upstream to the invention, a cooling line
L1, and as the side downstream to the immvention, a cooling
line L.2. Lines L1, L2 connect to ports O1, O2 respectively
and terminate at one side each of the two quick couplings
C1, C2 which have been attached to L1, .2 at an orifice of
cach which resulted from the cooling circuit being opened.
The other sides of couplings C1, C2 are joined to flexible
fluid delivery lines D7, D6 of suificient length. Couplings
C1, C2 are pressure and fluid carrying and separate into two
pieces each on demand. Such a combination for coupling
lines 1s well known to persons skilled in the art. As
illustrated, Lines D7, D6 are brought into the lower sector of

Panel P for purposes which will become obvious when
FIGS. 2 and 3 are described.

With the description to this point 1t 1s obvious that
applicant’s system 1s shown interconnected to the cooling
circuit. It should be noted that for purposes of explaining the
invention the direction of flow 1n the cooling circuit is
indicated 1n FIG. 1, whereas in actual practice the invention
would be 1nterconnected without 1dentifying the direction of
flow beforehand.

Applicant’s system as 1llustrated 1n FIG. 2 may be termed
a mechanical system as 1t primarily includes various
mechanically operated valves although its activating force
includes a source of compressed air or gas 10 contained in
a housing 10a. Source 10 1s connected to an air or gas filter
10b by an air delivery line Al. Filter 10b provides a means
of conditioning compressed air or gas to prevent debris and
condensation which might be present 1n the compressed air
or gas from source 10 from contaminating the fresh trans-
mission fluid 11c contained in a pressurizable fresh fluid
supply receptacle assembly 11. A fluid level indicator 11b
displays the level of fresh fluid 11c¢ being held 1n receptacle
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11. Line A1l connects filter 10b to on-off ball valve 12, which
serves as a pressure holding device. Valve 12 is connected to
a compressed air or gas regulator 14 by an air line A2.
Regulator 14 1s repeatably adjustable and i1s comprised of
materials compatible with use of compressed air or gas, and
designed to operate from 5 to 125 pounds per square inch.

Regulator 14 1s connected by an air line A3 to a T-fitting,
25 received 1nto a female threaded sleeve which has been
welded into receptacle 11. Receptacle 11 has a main {ill
valve, a large ball valve, 11a with female threads attached to
a male threaded stem welded to a similar sized orifice of the
upper wall of receptacle 11. Valve 11a 1s able to be repeat-
edly opened and closed over time, reliably able to hold
pressure up to 125 pounds per square 1nch, and large enough
to provide for convenient and quick filling of fresh fluid nto
receptacle 11 when fully opened. An one-off actuating lever
19 of valve 11a can only be opened when an actuating lever
21 of an on-oif exhaust valve 20 1s shifted from 1its full
vertical position which 1s closed tight and pressure holding,
to its horizontal position which 1s completely open.

Line A3 1s connected to fresh fluid receptacle 11 by
T-fitting 25. Receptacle 11 1n the form shown 1s a five gallon,
approximately Y5 1inch thick steel walled pressure tank with
numerous female threaded sleeves welded through its walls
as needed to connect various; fittings for purposes which
include securing and sealing indicator 11b, securing and
scaling the delivery of compressed air or gas from source 10,
and securing and sealing the delivery of fresh fluid 11c out
of tank 11. The means of doing this as well as connecting air
or fluid delivery lines one to another, or to sleeves, indicators
or valves 1s well known to those skilled 1n the art and will
therefore not be further discussed.

Tank 11 1s designed to reliably hold the maximum
required pressure of 125 pounds per square inch. A pressure
relief safety valve 22 1s connected to T fitting 25 and 1is
preset to relieve pressure at 125 pounds per square 1nch, thus
preventing receptacle 11 from being pressurized beyond that
level as a safety feature to prevent accidental burst, or
damage to any other components which are attached. A
pressure gauge 16 1s provided 1n line A3, and indicates the
pressure at which regulator 14 1s adjusted to.

Exhaust valve 20 1s connected by an air line AS to T-fitting,
25, allowing compressed air or gas to be vented when valve
20 1s opened, a necessity 1n order to open valve 11a 1n order
to fill receptacle 11 with fresh fluid 11c before the system
can be operated, thereby preventing a sudden and potentially
unsafe release of compressed air through valve 11a.

Valve 20 1s connected to an exhaust mufller 26 by an
cxhaust air line 24, and provides a means of discharging
compressed air or gas from receptacle 11 without excessive
Noise.

A fluid delivery line D1 connects receptacle 11 with a
fluid filter assembly 28 which has a replaceable fluid filter,
well known by those skilled in the art. All fluid delivery lines
are low pressure 200 pounds per square inch working
pressure flexible hydraulic hose with an inside diameter
large enough to appropriately flow fresh fluid 11c and used
fluid 62d. Of course many other suitable materials can be
used to comprise many of these lines such as copper, steel
or aluminum, as should be well understood by these skilled
in the art.

A fluid delivery line D2 connects filter 28 to a directional
in-line flow meter 30, which indicates flow rates in a range
of 0.1 to 1.0 gallon per minute which typically occur in
everyday usage of the system. A fluid delivery line D3
connects flow meter 30 to a sightglass 32, which 1s of a size
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large enough to adequately view the fluid passing there-
through and assess its quality visually. A pressure gauge 34
1s provided 1n a fluid delivery line D4.

Line D4 connects sightglass 32 to a manually operated,
two position with detents, six way, direction control valve
assembly 40. Knowledge of this type of valve and 1ts design
and operating characteristics 1s well known by those skilled
in the art. A closed-loop bypass line 36 1s attached at both
ends to two of the ports of valve 40. A threaded tap 38 1s
connected to bypass line 36 from which fluid samples can be
manually drawn.

A fluid delivery tine DS connects valve 40 to a manually
operated, two position with detents, four way, direction
control valve assembly 44. Knowledge of this type of valve
and 1ts design and operating characteristics 1s well known by
those skilled in the art. A pressure gauge 42 1s provided in
line D35. A fluid delivery line D6 1s of adequate length to
connect valve 44 to coupling C2 as illustrated in FIG. 1. A
fluid delivery line D7 1s also of adequate length to connect
coupling C1 to valve 44. Coupling C1 1s also 1llustrated in

FIG. 1.

A fluid delivery line D8 connects valve 44 to a directional
in-line flow meter 48. A pressure gauge 46 1s provided 1n line
D8. A one-way check valve 50 is interconnected to a bypass
circuit Bl to restrict flow 1n the same direction that meter 48
flows. Circuit BI connects line D9 to a fluid delivery line DS.
Line D9 connects flow meter 48 to a sightglass 52 which 1s
of a size large enough to adequately view the fluid passing
therethrough and assess 1ts quality visually. A fluid delivery
line D10 connects sightglass 52 to valve 40. A tluid delivery
line D11 connects valve 40 to an adjustable needle flow
control valve 56. A pressure gauge 54 1s provided in line
D11. A fluid delivery line D12 connects valve 56 to an
adjustably pressure relief valve 58, which 1n the form shown
has a relief range from 5 to 75 pounds per square inch, which
1s adequate to cover the range of pressure restriction heeded
to service most vehicles. An on-off ball valve 60 1s inter-
connected to bypass circuit BR which bypasses valve 58

when valve 60 1s 1n the open position, thus connection line
D12 to a fluid delivery line D13.

An air delivery line A4 connects conditioned, regulated
compressed air or gas from source 10 to an on-off valve 64,
which 1s spring loaded to remain 1n 1ts off position and must
be manually held open. Valve 64 1s connected to line D12.
When opened, valve 64 allows filtered, regulated com-
pressed air or gas from source 10 to flow into line D12,
thereby pressurizing it, to the level set by regulator 14 and
relief valve 58 1if valve 60 1s closed.

Line D13 connects valve 38 to a quick coupling assembly
Cu. Coupling Cu connects line D13 to a fluid delivery line
D14, which passes through a cap 62a of a used fluid
receptacle assembly 62 as 1t connects to a discharge tube
62c. Receptacle 62 1s a sutficiently rigid, translucent plastic,
five gallon container which allows rapid visual determina-
tion of the level of fluid therein contained. Tube 62¢ extends
well mto receptacle 62. A vent 62b 1s connected to the top
side of receptacle 62 as 1s cap 62a.

DESCRIPTION OF PARTS OF AN ADDITIONAL
EMBODIMENT

FIG. 3 illustrates an additional embodiment which 1s
comprised of numerous electrically powered, electronically
indicating or controlled components which are connected by
suitable wiring to an electrically powered, electronic micro-
processor which serves as a centralized receiver of elec-
tronic 1indicating signals, and as a processor of such signals
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according to suitable software and internal architecture, and
as an emitter of electronic control signals which determine
and regulate the functions of the system.

The embodiment of FIG. 3 1s also interconnected to a
cooling circuit of an automatic transmission in the same
manner as the embodiment illustrated in FIGS. 1, 2 with
quick coupling assemblies C3, C4 in FIG. 3 having been
substituted for quick coupling assemblies C1, C2 of FIGS.
1, 2. Theretfore, couplings C3, C4 1n FIG. 3 are connected to

cooler lines L1, L2 (FIG. 1) such that C3 (FIG. 3) is
connected to line L1 (FIG. 1) and C4 (FIG. 3) is connected
to line L2 (FIG. 1). Fluid delivery lines D22, D23 are
flexible and of suificient length to serve as the means for the
system to be interconnected to the cooling circuit of trans-
mission T.

A fresh fluid receptacle 68 has a vented cap 68a which 1s
attached to the top side of receptacle 68. Receptacle 68 has
a horizontally visible fluid level indicator 68b attached into
its top side. In the form shown and described, fresh fluid
receptacle 68 1s a 55 gallon steel drum. A delivery tube 68c
1s connected to a quick coupling assembly C6, which 1n turn
connected to a fluid delivery line D16, Tube 68c extends
deep 1n receptacle 68 with an angular cut orifice to allow
unrestricted flow of fresh tluid 68d out of receptacle 68. Line
D16 1s connected to an internally relieved, self-priming
pump 70 which 1s mternally relieved at 100 pounds per
square 1nch and mechanically linked to and powered by an
clectric pump motor 74. Those skilled 1n the art understand
the method by which such an electric motor 1s mechanically
linked to such a pump and how internal relief valving 1s used
at a specific pressure. Of course this 1s but one means of
providing a pressurized fresh fluid source. Pump 70 1s
directly connected by a fluid delivery line D17 to a fluid
filter assembly 76 having a replaceable fluid filter. Filter 76
1s connected by a fluid delivery line D18 to an electronically
controlled, electrically operated, pressure compensated tlow
control valve 78. This type of valve 1s well known to those
skilled 1n the art. A fluid delivery line D19 connects valve 78
to an electronically controlled, electrically operated, two
position, six way, direction control valve assembly 80. This
type of valve 1s well known to those skilled in the art. A
closed loop bypass line 81 1s connected to two of the ports

of valve 80.

Threaded tap 85 1s connected to line 81. A fluid delivery
line D20 connects valve 80 to an electronic bi-directional
flow indicator 82. A valve of this type 1s well known to
someone skilled 1n the art. A fluid delivery line D21 connects
indicator 82 to an electronically controlled, electrically
operated two position with detents, four way, direction
control valve assembly 83. This type of valve 1s well known
to someone skilled in the art. A fluid delivery line D22
connects valve 83 to coupling C4. A fluid delivery line D23
connects coupling C3 to valve 83. A fluid delivery line D24
connects valve 83 to an electronic bi-directional flow indi-
cator 84. A fluid delivery line D235 connects flow indicator
84 to an electronic 1nfrared clarity indicator 86.

A fluid delivery line D26 connects clarity indicator 86 to
valve 80. A fluid delivery line D27 connects valve 80 to an
clectronically controlled, electrically operated, pressure
compensated flow control valve 88. A fluid delivery line D28
connects valve 88 with a quick coupling assembly CS which
1s connected by a fluid delivery line D29 to a discharge tube
90b which passes through a vented cap 90a into a used fluid
receptacle 90. Cap 90a 1s attached to the top side of
receptacle 90. In this form receptacle 90 1s a 55 gallon steel
drum with a horizontally indicating fluid level indicator 90c
installed 1nto its top side.
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A three wire AC power line with ground wire and 3 prong
plug 92 1s connected to a regulated AC power supply
assembly 94 and supplies 110 volt, alternating current to
power supply 94 when the three pronged plug 1s installed 1n
a suitable receptacle. Power supply 94 1s connected by a
three wire AC line with ground wire H10 to control panel
assembly 98. Those 1n the art are well familiar with control
panels and how specific indicators and switches are con-
nected to control panel faceplates. A three wire AC line with
oround wire H13 connects pump motor 74 to power supply
94. Panel 98 also has the following switches and indicators
which are not illustrated: a main on-oif lighted switch which
connects and disconnects AC power to the unit; a system
activating push button switch used to change the system’s
mode from its 1nactive, calibration mode or from a pause
mode to 1ts activated fluid exchange mode; a push button
deactivating switch to change the system’s mode back to the
inactive, calibration mode in case the operator notices a
problem; a red light to signal when the system 1s 1n 1its
inactive, calibration mode; a green light to signal when the
calibration has been completed and when the system 1s ready
to be activated to exchange fluids; a white light to indicate
if the system has been placed 1in pause mode in order to
service the pan of transmission T; and an orange light to
indicate the apparatus 1s 1 1ts activated mode exchanging
fluids; an electronic buzzer and tone generator; and multiple,
colored, digital readouts which continually and accurately
indicate any fresh fluid flow rate, used fluid tlow rate, total
cgallons of fresh fluid delivered and total gallons of used,
spent fluid extracted, as well as level of clarity of fluid
circulating through the cooling circuit. These are not expli-
cated or 1llustrated as they are well known by someone

skilled 1n the art.

Power supply 94 1s connected to an electronic micropro-
cessor assembly 96 by a 3 wire AC line with ground wire
H11. A wiring harness with jack assembly HH 1s connected
to microprocessor 96 by use of a multiple wire jack recep-
tacle assembly HI. Such a method of connecting a wiring
harness 1s well known by those skilled 1n the art. Harness
HH holds a number of distinct multiple wire lines, some
three, four or even five wire lines, depending on the speciiic
design of the electronic parts and assemblies of the system.
Each multiple wire line of harness HH leads to various
valves and indicators. Microprocessor 96 receives electronic
signals from indicators 82, 84, 86 and sends controlling
signals to valves 78, 80, 83, and 88 after processing received
signals.

The functions and capabilities of microprocessor 96 to
receive and process signals received from 1ts indicators and

to send its processed signals to control valves 1s well
understood by those skilled 1n the art.

A multiple wire line H12 connects microprocessor 96 to
the variety of indicators and function selectors of control
pancl 98. A multiple wire line H2 connects tlow control
valve 78 to microprocessor 96, A multiple line wire H3
connects a flow indicator 82 to microprocessor 96. A mul-
tiple wire line H4 connects one of ;he activating solenoids of
valve 83 to microprocessor 96 and a multiple wire line HS
connects the other activating solenoid of valve 83 to micro-
processor 96. A multiple wire line H6 connects flow indi-
cator 84 to microprocessor 96. A multiple wire line H7
connects clarity indicator 86 to microprocessor 96. A mul-
tiple wire line H8 connects the activating solenoid of valve
80 to microprocessor 96. A multiple wire line HY connects
flow control valve 88 to microprocessor 96. A multiple wire
line H14 connects microprocessor 96 to an electronic printer

assembly 100.
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OPERATION OF INVENTION—FIGS. 1 AND 2

This operational statement 1s made with regard to FIG. 2,
applicant’s first embodiment utilizing FIG. 1 as an
operational, positioning statement. It 1s assumed that it 1s
well understood that transmission T 1s illustrated 1n FIG. 1
and will therefore no longer be repeated.

Receptacle 11 1s filled with approximately five gallons of
fresh, new transmission fluid 11c. Used fluid receptacle 62
1s empty. Fresh fluid 1lc contained in receptacle 11 1is
pressurized by compressed air from source 10 which has
been conditioned by filter 10b. The pressure of fluid 1lc
indicated at pressure 16 1s controlled by regulator 14.

While the mnvention 1s randomly interconnected to the
opened cooling circuit between lines L1, L2 of transmission
T as shown in FIG. 1, transmission T 1s not operating
because the vehicle’s engine has been turned off to prevent
hot transmission fluid spray. After the connections are
securcly made the engine 1s started and transmission T 1s
operated 1n drive at 1dle with the wheels securely braked and
chocked or the vehicle lifted so the drive wheels cannot
touch any surface.

Fresh fluid 11c contained 1n receptacle 11, even though
under pressure, 1s restrained through the lines D1, D2, D3,
and D4 when valve 40 1s 1n 1ts usual resting position which
1S an 1nactive, calibration mode which disconnects both
fresh fluid receptacle 11 from line D35, and line D10 from
used fluid receptacle 62. When valve 40 1s 1n this resting
position, lines DS, D10 are connected together by line 36,
which allows fluid to flow unobstructed from outlet port O1
to outlet port O2 (FIG. 1). A specific procedure is followed
by the operator to calibrate the interconnected system during,
this 1nactive, calibration mode with the transmission oper-
ating. The operator checks pressures 42, 46 to verity that
fluid 1s flowing, indicated by positive readings which are
recorded by the operator. If pressures 42, 46 read positive
and flow 1indicator 48 does not indicate flow,used fluid 62d
1s flowing through the bypass circuit Bl around indicator 48
and the direction of flow 1n the cooling circuit 1s not aligned
properly with the position of valve 44.

This non-alignment condition, when 1t exists after
interconnection, 1s easily corrected by shifting the manual
control level of valve 44 to its alternate, flow reversing
position. Because 1n the example 1illustrated 1in FIG. 1, the
direction of flow 1n the cooling circuit 1s already aligned
with the flow directions of the system, the operator begins
calibration by observing and recording pressures 42, 46 and
rate of tlow at meter 48, while keeping the transmission
operating.

The operator then continues calibrating the apparatus by
opening valve 12 and adjusts regulator 14 to read approxi-
mately 10 pounds per square 1mnch higher at pressure 34 than
at pressures 42, 46. The additional ten pounds per square
inch pressure compensates for pressure losses due to line
resistance and provides enough air flow to signal when
pressure relief valve 38 1s adjusted to unload properly with
spring loaded valve 64 open. To do this valve 64 1s held open
and relief valve 58 1s adjusted until air begins to pass
therethrough, emitting a hissing signal at approximately the
same pressure 1ndicated at both pressures 42, 46, thus
signalling that line D12 will hold the used fluid 62d flowing
into the used receptacle 62 at that same approximate pres-
surec when the apparatus 1s activated. Valve 64 1s then
released allowing 1t to close. As valve 12 1s opened, and
valve 20 and valve 1la are securely closed, the fresh
receptacle 11 builds up pressure to the level set by regulator
14, and holds 1t to exert the same pressure per square inch
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on the fresh fluid 11¢ which will force the fresh fluid 1lc
through lines D1, D2, D3 and DS and ultimately 1nto inlet
port O2 (FIG. 1) of transmission T when the control lever
of valve 40 1s moved 1nto 1ts activated position.

At this point a sample of the used tluid 62d 1s drawn from
tap 38 to later compare with another sample drawn from tap
38 when the total fluid exchange has been completed. The
operator then must make a choice. The engine may be turned
off to stop transmission T from operating so that the pan of
transmission T may be removed, drained, inspected for
debris and cleaned. If transmission T uses a filter it 1s
replaced. Knowledge of the pan, filter and screen 1s common
to those skilled 1n the art. If there 1s no filter, but a screen,
it 1s 1nspected for tears and cleaned or replaced as necessary.
The pan 1s then installed with a fresh gasket and refilled
through the transmission filler tube F (FIG. 1).

At this point the engine 1s started and transmission T 1s
operated 1n drive and the system 1s shifted to its activated
mode by moving the operating lever of valve 40, to now
connect fresh fluid receptacle 11 to inlet port O2 (FIG. 1) and
connect the outlet port Ol to used receptacle 62, thus
beginning the total fluid exchange procedure.

An alternate method, 1s sometimes utilized. If the operator
1s certain that transmission T has a screen that was recently
checked or a filter that was recently changed, pan removal
1s eliminated and the engine 1s kept running with transmis-
sion T operating with the total fluid exchange system 1n its
inactive, calibration mode. The operator then shifts valve 40
into its secondary position which activates the system 1mme-
diately with transmission T continuing to operate as before.

Activating the apparatus immediately results 1 used fluid
62d flowing from outlet port O1 (FIG. 1) into line D8, past
pressure 46 which indicates the pressure of the flow, through
meter 48 which reads positive and indicates rate of flow,
through line D9 to sightglass 52, through line D10, through
valve 40, through line D11, past pressure 54, through flow
valve 56 which can be adjusted if flow begins to change
significantly, through line D12, through relief valve 58
which has been adjusted to hold the flow of used fluid at the
desired pressure, through line D13, through quick coupling
C3, through line D14, through cap 62a, through discharge
tube 62c¢ and 1nto the used receptacle 62, thereby displacing
air out of receptacle 62 through vent 62b. Fresh fluid 11b
simultaneously flows at the pressure set by regulator 14
through line D1, through filter 28, through meter 30, through
sightglass 32, past pressure 34 through line D4, through
valve 40, past pressure 42 through D35, through valve 44 and
into inlet port O2 (FIG. 1) of transmission T. Regulator 14
1s adjusted as necessary to keep fluid 11c flowing at the same
approximate rate as fluid 62d indicated at meter 30.

Valve 60 1s opened to permit used fluid to bypass relief
valve 58 for certain vehicles which circulate fluid through
their cooling circuit at such low pressure that fluid would be
unduly restricted by valve 58 set at its lowest setting of 5
pounds per square inch.

When the total fluid exchange procedure 1s activated 1n
the manner described above, proper calibrations have been
determined during the inactive, calibration mode, and are
mnstituted causing the flow rates of fluids 1lc, 62d to be
approximately equal to each other and approximately the
same as the rate at which fluid was flowing in the closed
cooling circuit of transmission T 1n drive at idle prior to its
opening. In the activated mode, as fluids flow, the operator
compares the clarity of used fluild 62c¢ flowing through
sightglass 52 to fresh fluid 11c flowing through sightglass 32
which serves as the standard of clarity to be attained within
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sightglass 52. When the color and clarity of sightglass 52
appears to be approximately the same as that displayed by
sightglass 32, the total exchange of fresh fluid for used fluid
has been accomplished and the operator moves the operating
lever of valve 40 back to the usual resting position, the
system’s 1nactive, calibration mode, which again allows the
fluid 1n transmission T to freely circulate through the now
reconnected, closed cooling circuit. At that time a sample of
fluid circulating through transmission T is drawn from tap 38
and represents the quality, color and clarity of the fluid
present 1n transmission T after used fluid 62d 1s replaced
with fresh fluid 11c. The operator then checks the fluid level
of transmission T by inspecting the dipstick contained 1n
filler tube F (FIG. 1) and adds any additional fluid necessary.
If the level 1s too high which rarely occurs, the excess can
be removed through tap 38 while transmission T continues
fo operate with the system 1n its inactive, bypass mode.

When the level of the fluid in Transmission T 1s deter-
mined to be proper, the engine 1s shut off to stop transmis-
sion T from operating. Lines D6, D7 are disconnected from
lines L1, L2 by releasing couplings C1, C2 (FIG. 1). If it is
expected that transmission T will have the same servicing
done on a regular, repeat basis, the remaining halves of
couplings C1, C2 can be left joined to lines L1, 1.2 and can
be used to connect lines L1, L2 together by using a small
jumper comprised of a compatible set of two quick coupling
devices which have been joined together with a threaded
stem. If transmission T will not likely have the total fluid
exchange system servicing done on a regular, repeat basis,
then the complete assemblies couplings C1, C2 are removed
from lines L1, L2, and line L1 1s securely reconnected to line
L2 as it was before the cooling system was opened.

The engine 1s then operated again and the operator checks
the now reconnected, closed cooling circuit of transmission
T for any leaks and again checks the fluid level of the
transmission 1. The engine 1s then turned off, the service
procedure 1s completed.

OPERATION OF ADDITIONAL EMBODIMENT
(FIGS. 1, 3)

FIG. 3 1s referred to unless otherwise noted with one
exception. Because 1t 1s assumed that it 1s well understood
that transmission T 1s illustrated mn FIG. 1, it will not be
repeated.

Lines D22, D23 are flexible hoses of sufficient length and
are randomly connected by couplings C4, 03 1n place of C2,
C1 (FIG. 1) to cooling circuit lines L2, L1 while transmis-
sion T 1s not operating. Fresh fluid receptacle assembly 68
contains fresh fluid 68d of sufficient volume to provide, in
the form described, at least five gallons of fresh fluid 68d and
the volume of used fluid receptacle 90 1s empty enough to
receive at least five gallons of used fluid 90d, both thereby
sufficient to service most automatic transmissions.

The engine 1s started and transmaission T 1s put 1n drive at
1dle and used fluid 90d circulates freely through the cooling
circuit which 1s now reconnected and closed inside the total
fluid exchange system. The system is turned on by moving
a main AC power switch located on panel 98 to its on
position, which lights up the switch itself. A red light on
control panel 98 indicates that the microprocessor 1s cali-
brating whereby signals from bi-directional flow indicators
82, 84 are recorded, processed and displayed digitally on
control panel 98. If the direction of flow 1n the cooling
circuit of Transmission T was not aligned as indicated from
by flow indicators 82, 84, the microprocessor 96 sends a
signal to valve 83 which reverses the connections of the lines
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interposed by valve 83. This establishes proper alignment of
the system with the direction of flow through the cooling
circuit if not already aligned. Fresh fluid 68d and used fluid
90d will now flow properly when the system 1s activated,
The operator now draws a sample of used fluid 90d circu-
lating through the cooling circuit from tap 85. When the
calibration 1s complete during the inactive, calibration mode,
a green light 1s displayed on panel 98.

At this point the operator has a choice of stopping the
engine of the vehicle and servicing the pan and filter or
screen 1f that 1s appropriate, or i1f not necessary, proceeding
to activate the machine with transmission T operating,
thereby beginning fluid exchange, Should the operator
choose to stop transmission T from operating to service the
pan, and filter or screen, a pause button on the control panel
1s pushed which 1lluminates a white light on panel 98 and the
engine 1s turned off. After servicing the pan and filter or
screen and refilling the pan, the engine may be restarted and
run again at i1dle in drive and the button on panel 98 which
activates the system 1s pushed. A fluid exchange 1n progress
orange 1ndicator light on panel 98 shows fluid 1s being
exchanged and digital readouts on panel 98 will indicate the
flow rates and the flow volumes of both fresh fluid 68d and
used fluid 90d and the clarity of used fluid 90d.

When microprocessor 96 starts the exchange of fresh fluid
for used, a number of simultancous signals are sent to
activate valve 80 and to control valves 78, 88 as valve 80 1s
activated to place the system 1n 1ts activated, fluid exchang-
ing mode. Valve 78 regulates the flow of fresh fluid to the
desired rate and continues to make microsecond corrections
as necessary based on signals provided by flow indicator 82.
Valve 88 regulates the flow of used fluid to the desired rate
and continues to make microsecond corrections based on
signals provided by flow indicator 84. Microprocessor 96
establishes and maintains the rate of flow of both fresh and
used fluid to be approximately the same, which 1s approxi-
mately the same rate at which fluid flowed through the
cooling circuit system during calibration, a rate which was
stored 1n 1ts memory.

If either the fresh or the used flow stops while the system
1s 1n 1ts activated, fluid exchanging mode, signals to micro-
processor 96 from flow indicators 82, 84 indicate a loss of
flow and microprocessor 96 1nactivates valve 80 to sponta-
neously place the system 1n 1ts usual resting, inactive,
calibration mode, and indicates with a buzzer that a problem
exists. After microprocessor 96 changes the system back to
its 1nactive, calibration mode, 1f the flow does not resume to
the level recorded during the initial calibration as indicated
by flow indicators 82, 84, a warning buzzer continues
signalling and the operator immediately turns the vehicle’s
engine off.

While the apparatus 1s operating 1n 1ts activated mode, the
clarity of used fluid 90d 1s constantly monitored by micro-
processor 96 as indicated by clarity indicator 86. When
clarity indicator 86 indicates that the same approximate
clarity pre-set 1n the microprocessor for fresh fluid in general
1s reached, microprocessor 96 deactivates valve 80 to change
the mode back to the 1nactive, calibration mode.

The operator 1s signaled by a red light indicator and a tone
that that the mode was changed back to the inactive,
calibration mode. At this time printer 100 produces a printed
record of the pressure and rate of flow, before and after
clarity of the fluid, total number of quarts used and total time
of the actual fluid exchanging.

The operator then checks the fluid level in transmission T
by checking the dipstick contained in filler tube F (FIG. 1)
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and adds additional fresh fluid if necessary. If 1n the rare
event that the fluid level 1s somewhat too high, the excess
can be bled off through tap 85. A sample of the fluid
circulating 1n the cooling circuit which 1s now fresh 1s taken
from tap 85. The engine 1s shut off and transmission T stops
operating. couplings C3, C4 are disconnected and the cool-
ing circuit 1s then closed 1n one of two ways as previously
described in the prior operational description for the first
embodiment.

SUMMARY, RAMIFICATTONS AND SCOPE

It should be exceedingly clear to the reader by now that
the total fluid exchange system for automatic transmissions
provides a quick, convenient, reliable, precise and effective
means for changing all of the used, spent transmission fluid
contained 1n an automatic transmission, approximately 75%
to 80% of which has been wvirtually inaccessible 1 the
transmission’s 1nternal and external circuits, and 1ts torque
convertor before this system was 1nvented.

The total fluid exchange system for automatic transmis-
sions 1s unique and unobvious to those skilled 1n the art
because of 1ts unique capabilities not previously reflected in
the existing prior art, capabilities which appear enigmatic,
but are significantly problem solving, when compared to that
prior art. The system’s unique, unobvious problem solving,
capabilities 1nclude:

The system’s capability to allow a quick, random inter-
connect to the cooling circuit of an automatic transmission
without having to determine the direction of flow in that
cooling circuit before 1nterconnecting the system.

The system’s capability to reliably assess that unknown
flow direction and determine and institute proper alignment
between the system and cooling circuit while the transmis-
sion 1s operating after the interconnect has been made but
before the system 1s activated to exchange fluids.

The system’s capability to accurately assess rates of tlow,
and to calibrate to control those flows while the transmission
1s operating, but before the system 1s activated to exchange
fluids.

The system’s capability to be shifted smoothly from its
inactive, calibration mode to its activated fluid exchanging
mode and back again smoothly with the transmission oper-
ating 1n both modes at all times.

The system’s capability to accurately assess rates of flow
and to precisely adjust those rates as necessary while the
system 1s activated, resulting in fresh fluid pumped 1nto the
fransmission at approximately the same rate at which used,
spent fluid 1s extracted, both at approximately the same rate
at which fluid normally circulates when the cooling system
1s closed under similar operating conditions, thereby causing
no damage to the transmission at any time.

The system’s capability to accurately assess the clarnty of
the fluid being extracted, reliably mdicating when the total
exchange of fresh fluid for used, spent fluid 1s completed.

Although the description above contains many
specifications, these should not be construed as limiting the
scope of the mvention but as merely providing 1llustrations
of some of the presently preferred embodiments of this
invention. For example, the invention can have a different
appearance or structural composition without altering the
basic premises or claims of the invention. Some of the
indicator or control components can also vary somewhat 1n
design, manufacture or function without substantially dif-
fering from the same basic operations of the component
parts of the mnvention, and without substantially altering the

14

invention’s functioning as a system 1s stipulated in the
Claims which are attached.

Thus the scope of the invention should be determined by
the appended claims and their legal equivalents, rather than

> by the examples given.
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What 1s claimed 1s:

1. A total fluid exchange system for vehicles having an
automatic transmission and a fluid cooling circuit including,
the transmission and a fluid cooler with 1nterconnecting fluid
flow lines therebetween, said system including:

a. means for mterconnecting the system into a selected
one of the fluid flow lines;

b. a source of fresh fluid for exchange with used, spent
fluid existing 1 the circuit;

c. a receptacle for receiving the used, spent fluid;

d. means for delivering fresh fluid from said fresh fluid
source to said system;

¢. means for determining the direction of flow of tluid
through the cooling circuit;

. means for aligning the tlow of fluid through the system
with the flow through the cooling circuit whereby used,
spent fluid 1s dispersed therefrom and fresh fluid
replaces the same; and,

o. means for determining the clarity of the used, spent
fluid and the clarity of the fresh fluid to determine the
total replacement of the used, spent fluid with fresh
fud.

2. The system as set for 1n claim 1 and:

a. sald means for delivering fluid from said fresh fluid
source mcludes a source of pressurized gas communi-
cating with said fresh fluid source; and

b. means for controlling the pressure of the gas delivered
from said gas source to said fresh fluid source.
3. The system as set forth in claim 1 and:

a. valve means arranged and constructed to provide a fluid
bypass whereby used, spent fluid 1s allowed to flow
through the system; and

b. tap means associated with said valve for determining
the clarity of the used, spent fluid flowing through the
system by drawing off a selected amount of used, spent
fluid from the cooling circuit.

4. The system as set forth in claim 3 and;

a. said valve means including a positionable valve body to
selectively provide said fluid bypass 1n a first position;
and,

b. said valve body being shiftable to a second position to
allow tlow of fresh fluid into the system to disburse the
used, spent fluid to said spent fluid receptacle.

5. The system as set forth 1n claim 1 and a fluid flow

reversing valve including;:

a. a positionable valve body having a first position to
allow fluid to flow directly therethrough; and,

b. said positionable valve body being shiftable to a second
position whereby fluid flow through said system 1is
reversable 1in association with said means for determin-
ing the direction of flow of fluid through the cooling
system.

6. The system as set forth 1n claim 2; and,

a. fluid pressure 1indicating means arranged adjacent said
source of fresh fluid to determine the pressure of fluid
being delivered therefrom;

b. fluid pressure indicating means arranged adjacent said
used, spent fluid receptacle to determine the pressure of
fluid being delivered thereto; and,
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c. means for controlling the pressure of the gas delivered
from said gas source being adjustable whereby said
fluid pressures of fluid being delivered from said fresh
fluid source and fluid bemg delivered to said used,
spent fluid receptacle may be substantially balanced to
prevent operation of the transmission 1n a dry state.
7. The system as set forth 1n claim 1 and,

a. said means for interconnecting said system into said
selected one of said fluid flow lines including quick
change, male and female hydraulic connectors arranged
on said system; and,

b. compatible male and female connectors arranged on
respective ends of said interconnecting fluid flow lines
of said cooling circuit whereby said system may be
rapidly positioned 1nto said cooling circuit.

8. The system as set forth 1n claim 1 and,

a. said means for determining the direction of flow of fluid
through the cooling circuit and said means for aligning
the flow of fluid through the system include electroni-
cally operable members; and,

b. microprocessor means arranged and constructed to
receive signals from said electronically operable mem-
bers and controlling said means for aligning the flow in
response to the flow direction determination.

9. The system as set forth 1in claim 1 and said means for
delivering fluid from said fresh fluid source mcluding elec-
tronically operable pump means.

10. The system as set forth 1n claim 9 and said means for
determining the clarity of used spent fluid and clarty of
fresh tfluid including infrared, electronically operable means
whereby the total transfer and replacement of used, spent
fluid with fresh fluid may be electronically determined.

11. A fluid exchange system for use in exchanging a used
flurd with a fresh fluid in a vehicle having an automatic
transmission and a fluid cooling circuit operatively con-
nected to conduct a circulated fluid therein, said fresh fluid
being contained in and dispensed from a source external to
said vehicle, said used fluid nitially being contained within
said fluid cooling circuit and discharged into a receptacle
external to said vehicle, said fluid exchange system com-
prising:

at least one fluid line interconnected to the fluid exchange
system, the source, and the fluid cooling circuit to
conduct fresh fluid from the source into the fluid cooling
circull;

a flow indicator operatively connected to the fluid
exchange system for determining an operational direc-
tion of flow of the circulated fluid within the fluid
cooling circuit; and

an alignment mechanism operatively connected to the
fluid exchange system for aligning the flow of the fresh
fluid relative to the flow of circulated fluid within the
fluid cooling circuit.

12. The fluid exchange system of claim 11 which is used

by a user, the fluid exchange system further comprising:

a visual indicator disposed in operative association with
the fluid exchange system for the user to determine the
clarity of the circulated fluid.

13. The fluid exchange system of claim 12 wherein the
visual indicator permits the user to identify substantially
total replacement of the used fluid with the fresh fluid based
upon the observed clarity of the circulated fluid at a point
external to the vehicle.

14. The fluid exchange system of claim 12 wherein the
visual indicator permits the user to verify the relative
proportion of the used fluid and the fresh fluid in the
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circulated fluid based upon the observed clarity of the
ctrculated fluid at a point external to the vehicle.

15. The fluid exchange system of claim 14 wherein the
visual indicator permits the user to verify substantially total
replacement of the used fluid with the fresh fluid based upon
the observed clarity of the circulated fluid being discharged
from the fluid cooling circuit.

16. The fluid exchange system of claim 11 further com-
prising:

a tap operattvely assoctated with said at least one fluid
line for determining the clarity of the circulated fluid by
drawing off an amount of the circulated fluid dis-
charged from the cooling circuit through said tap.

17. The fluid exchange system of claim 11 further com-

prising.

an ndicator disposed in operative association with the
fluid exchange system to determine the clarity of the
circulated fluid.

18. The fluid exchange system of claim 17 wherein the

indicator comprises.

an nfrared sensor, said infrared sensor producing a
signal corresponding to the relative clarity of the
circulated fluid at the indicator:

19. The fluid exchange system of claim 18 wherein the
indicator permits verification of substantially total replace-
ment of the used fluid with the fresh fluid based upon the
detected clarity of the circulated fluid at a point external to
the vehicle.

20. The fluid exchange system of claim 18 wherein the
indicator permits verification of substantially total replace-
ment of the used fluid with the fresh fluid based upon the
detected clarity of the circulated fluid being discharged from
the fluid cooling circuit.

21. The fluid exchange system of claim 11 further com-
prising.

a valve operatively connected to the fluid exchange system
and arranged to provide a fluid bypass such that the
circulated fluid flows through said valve from the fluid
cooling circutt; and

an indicator for determining the direction of flow of the
circulated fluid flowing through said valve.

22. The fluid exchange system of claim 11 further com-

prising.

a flow-reversing valve including a valve body moveable
between a first position and a second posiiion, said
valve body directing either the used fluid or the new
fluid to flow therethrough in a first direction when said
flow-reversing valve is oriented in said first direction,
and directing the used fluid or the new fluid to flow
therethrough in a second direction opposite to said first
direction when said flow-reversing valve is oriented in
said second direction, such that said flow-reversing
valve permits reversing the flow of the used fluid or the
new fluid with reference to the flow direction of circu-
lated fluid within the fluid cooling system.

23. The fluid exchange system of claim 22 further com-

prising.

a visual indicator disposed in operative association with
the fluid exchange system to determine by visual obser-
vation the flow direction of the circulated fluid being
discharged from the fluid cooling circuit, such that the
flow-reversing valve may be selectively moved from the
first position to the second position to redirect the flow
therethrough in response to said visual observation.

24. The fluid exchange system of claim 22 further com-
prising:
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an indicator disposed in operative association with the
fluid exchange system to determine the flow direction of
circulated fluid being discharged from the fluid cooling
circuit, such that the flow-reversing valve may be
responsively moved from the first position to the second
position to redirect the flow therethrough.

25. The fluud exchange system of claim 11 wherein the
fresh fluid is pressurized generally proximate to the source.

260. The fluid exchange system of claim 25 further com-
prising:

a control mechanism to adjust the pressure exerted on the

fresh fluid.

27. The fluid exchange system of claim 26 wherein the
control mechanism operates in response fto a signal pro-
duced by the fluid exchange system.

28. The fluid exchange system of claim 25 wherein the
source of the fresh fluid is pressurized with a gas.

29. The fluid exchange system of claim 25 further com-
prising.

a first fluid pressure indicator operatively connected to

the source to determine the pressure of the fresh fluid
being delivered therefrom;

a second fluid pressure indicator operatively connected to
the receptacle to determine the pressure of the circu-
lated fluid being discharged therein;

a pressure source for exerting pressure on the fresh fluid
contained within the source; and

a pressure control to adjust the pressure exerted by said
pressure source on the fresh fluid in response o a
pressure differential measured between said first fluid
pressure indicator and said second fluid pressure ndi-
cator.

30. The fluid exchange system of claim 29 wherein the
pressure exerted by the pressure source on the fresh fluid is
adjusted such that the pressure differential is substantially
balanced so as to prevent operation of the transmission of
the vehicle without a sufficient quaniity of either the used
fluid or the fresh fluid being contained therein.

31. The fluid exchange system of claim 11 further com-
prising:

at least one quick coupling assembly for interconnecting
the fluid exchange system to the at least one fluid line,
said at least one quick coupling assembly permitiing
rapid manual connection between the fluid exchange
system and the at least one fluid line.

32. The fluid exchange system of claim 30 wherein the at
least one quick coupling assembly includes a male hydraulic
connector and a female hydraulic connector which matingly
engages said male connector in fluid communication there-
with.

33. The fluid exchange system of claim 11 further com-
prising.

at least one quick coupling assembly for inierconnecting
the at least one fluid line to the fluid cooling circuit,
said at least one quick coupling assembly permitiing
rapid manual connection between the at least one fluid
line and the fluid cooling circuit.

34. The fluid exchange system of claim 33 wherein the at
least one quick coupling assembly includes a male hydraulic
connector and a female hydraulic connector which matingly
engages saitd male connector in fluid communication there-
with.

35. The fluid exchange system of claim 11 wherein the flow
indicator produces an output signal and the alignment
mechanism operates in response to an tnput signal, the fluid
exchange system further comprising:
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a microprocessor connected to the flow indicator and the
alignment mechanism to receive the output signal from
the flow indicator and transmit the input signal to the
alignment mechanism in response to the microproces-
sor determining an incorrect orieniation in the opera-
live connection between the fluid cooling circuit and the
fluid exchange system.

36. The fluid exchange system of claim 11 further com-

prising:

a pump for delivering the fresh fluid from the source to the
fluid cooling circuit.

37. The fluid exchange system of claim 36 wherein the

pump 1s electronically conirolled.

38. The fluid exchange system of claim 37 wherein the

pump operates in response to an input signal, the fluid
exchange system further comprising:

a microprocessor connected to the fluid exchange system
and the pump to transmit the input signal to the pump
in response to substantially total replacement of the

used fluid with the fresh fluid.

39. A method for exchanging a used fluid with a fresh fluid
in a vehicle having a transmission connected to a fluid
ctrcuit for conducting a circulated fluid therein in an opera-
tional direction, said used fluid initially being contained
within said transmission and said fluid circuit, at least a
substantial portion of which is subsequently discharged into
a receptacle, said fresh fluid initially being contained in a
source container, satd method comprising the steps of.

providing a fluid exchange system having a fluid flow

alignment mechanism;

connecting said fluid exchange system to the fluid circuit
of the vehicle such that the fresh fluid flows from the
source container into the transmission;

operating said fluid flow alignment mechanism to align
the flow of the fresh fluid relative to the flow of the

circulated fluid within the fluid circuit; and

pumping a quantity of the fresh fluid sujficient to substan-
tially replace the used fluid within the transmission and
the fluid circuit from the source container into the
transmission and the fluid circuit within the vehicle as
the used fluid is expelled from the transmission and the
fluid circuit into the receptacle at substantially equiva-
lent volumetric flow rates.

40. The method of claim 39 wherein the step of pumping
Is accomplished by operating the transmission.

41. The method of claim 39 wherein the step of pumping
the quantity of fresh fluid is assisted by exerting a gas
pressure on the fresh fluid.

42. The method of claim 39 wherein the fluid exchange
system includes an indicator disposed in operative associa-
tion with the fluid exchange system to determine the clarity
of the circulated fluid, the method further comprising the
step of:

verifving that substantially total replacement of the used

fluid within the transmission and fluid circuit with the
fresh fluid has been achieved based upon the clarity of
the circulated fluid detected at a point external to the
vehicle.

43. The method of claim 39 wherein the fluid exchange
system includes a valve operatively connected to the fluid
exchange system and arranged to provide a fluid bypass,
said valve having a valve body moveable between a first
position and a second position, said valve body defining a
fluid flow direction when oriented in said first position and
reversing said fluid flow direction when oriented in said
second position, and an indicator for determining the direc-
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tion of flow of the circulated fluid flowing through said valve,
said method comprising the steps of:

determining the fluid flow direction of the circulated fluid
through the valve;

comparing whether the fluid flow direction is correct
given the relative connections between the source, the
fluid exchange system, the transmission, and the fluid
circuit; and

selectively moving the valve body to the second position

so as to reverse said fluid flow direction through the
valve if the fluid flow direction is not correct.

44. A fluid exchange system for use in exchanging a used
fluid with a fresh fluid in a vehicle having an automatic
transmission and a fluid cooling circuit operatively con-
nected to conduct a circulated fluid therein, said fresh fluid
being contained tn and dispensed from a source external to
said vehicle, said used fluid initially being contained within
said fluid cooling circuit and discharged into a receptacle
external to said vehicle, said fluid exchange system com-
prising.

20

at least one fluid line interconnected to the fluid exchange
system, the source, and the fluid cooling circuit to
conduct fresh fluid from the source into the fluid cooling

circuit; and

an alignment mechanism operatively connected to the
fluid exchange system for aligning the flow of the fresh
fluid relative to the flow of circulated fluid within the
fluid cooling circuit.
45. The fluid exchange system of claim 44 further com-
prising.

a flow indicator operatively connected to the fluid
exchange system for determining an operational direc-
tion of flow of the circulated fluid within the fluid

cooling crrcuit.

46. The fluid exchange system of claim 45 wherein the
flow indicator is a visual flow indicator.
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