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Table 4-9. Treadmill Does Not Change Speed

POSSIBLE PROBLEM

ACTION

Speed change relays on TMU PCBA loose or not
operational

Plug in relays or replace with new ones as
appropriate

Speed change motor burned out or not operational

1)} Verify that motor can rotate (i.e. is not jammed)
2) Test voltage from filter to motor. It should
range from 0-20 V (maximum).

Replace motor if required.

Wires poorly connected to (or disconnecied from)
speed change motor terminals

Crimp terminals and reconnect wires as required.

Control cable from TMU to DPU defective or not
fully connected

Check for bent or broken pins.
Replace or reconnect cable as required.

Fuse F1 on TMU blown

Isolate problem and replace fuse.

Speed change motor brushes worn

Check brushes. Replace as required.

Speed change spindle jammed

Remove and replace spindle assembly (Refer to
Input Shaft Removal, Section 3)

Input shaft assembly moveable sheave jammed

Remove and replace input shaft assembly

QOuiput shaft assembly moveable sheave jammed

Remove and replace output shaft assembly

Table 4-10. Treadmill will Not Elevate

POSSIBLE PROBLEM

ACTION

Grade change motor burned out or not operational

Test motor. Replace if required.

Wires poorly connected to {or disconnected from)
terminals

Crimp terminals and reconnect wires as required.

Control cable from TMU to DPU defective or not
fully connected

Check for bent or broken pins.
Replace or reconnect cable as required.

Fuses F6 and F7 on TMU blown

Isolate problem and replace fuses.

Grade change motor brushes worn

Check brushes. Replace as required

Elevation microswitch out of adjustment

Adjust microswitch as required (Section 3)

Rack gear jammed

Check and free gear (Section 3)

Grade pot out of adjustment

Adjust pot (Section 3)

Elevation relays on TMU defective

Replace TMU

4-8
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Table 4-5. Fuses on TMU PCB
FUSE FUNCTION
F1 Speed change motor
F2, F3" AC Mains (line) power
F4 F5* High-speed deceleration circuitry
3 for speed change motor
F6, F7* Grade change motor

WARNING: High voltage may be present

on fuses.

*NOTE: If one fuse of a pair is blown,
replace both fuses.

Fuses (7)

Figure 4-1. Fuses F1-F7 on TMU PCB

Table 4-6. Signals on Control Cable Pins

Assembly

PIN NUMBER: | PIN NUMBER:
TMU (J12) DPU (J1)

SIGNAL

1 1 T+ (Transmit +)
2 2 T- (Transmit -)

3 3 R+ (Receive +)
4 4 R- (Receive -)

5 5 GND (Ground)
6 6 N/C

7 7 GND (Ground)
8 8 +12 VDC

9 9 +12 VDC

NOTE: J12is a D-sub connector; J1 is a MASCON connector.

4-6



Table 4-2. Error Codes

DISPLAY INDICATION RECOMMENDED ACTION

PLO5 Power Interruption Ensure that no one is on belt, then press Reset.

E001 Treadmill Control Unit (TMU} chip failure

E£002 TMU EPROM failure Replace TMU. Return defective PCB to factory.

EQ003 TMU interrupt condition Please note error code on return paperwork.

=004 TMU A/D failure

E005 TMU communication failure

E101 Display Processor Unit (DPU) chip failure

E102 DPU EPROM failure Replace DPU. Return defective PCB to factory.

E103 DPU interrupt condition Please note error code on return paperwork.

E104 Interprocessor communication failure

Grade feedback is outside of 0-15% 1) Press FAST/SLOW/STOP simultaneously
grade range. to enter Tech Access mode.

E201 1) Note the grade value, then recalibrate the
grade pot (Section 3).

2) If error persists, replace TMU.
Speed display error. Displayed speed 1) If belt moves but does not change speed,
more than + 2 mph from optical tach check fuses on TMU (Table 4-4).
output (speed feedback). 2) Verify proper operation of speed change
mechanism (Table 4-9).

E202 3) Check tach voltage at test point TP7 on
TMU (TP is ground). Slowly rotate transmis-
sion output assembly by hand. Voltage should

| toggle between 0 V and +5 V (+0 V, -1.7 V).

i If not, replace tach.

! Drive motor overheating. Motor drawing Allow motor to cool for 15 minutes, then restart.
excessive current, and thermal overload 1) If error message appears immediately,

E203 activated. replace TMU.

2) If treadmill staris, then error message

appears during operation, replace drive motor.

Also see Table 4-3, TP4/TP5.
Microcontrollers on TMU and DPU 1) Verify control cable connections at TMU
Assemblies not communicating and DPU.

E204 2) Check for bent or broken pins on control
cable plugs. Replace if required.

3) if error message persists, replace TMU or
DPU as required.
Tachometer not operational (Voltage Voltage at TMU test point TP6 should be

i output below +3.3 V). +V (+0 V, -1.7 V) [TP3 is ground]. If not:

E205 1) Clean tach LED and photocell (Section 3).
2) Replace tachometer assembly (Section 3).
3) Replace TMU.

Noise spike caused TMU micro- 1) Verify that drive motor is electrically

controller to reset inadvertently. isolated from headframe. (Use VOM to verify
infinite resistance.) If not, replace grounding
hardware, located between motor mounting

E206 ;
base and headframe mounting.

2) Verify that drive motor is not touching or
otherwise grounding against TMU Assembly.
3) If error message persists, replace TMU.
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summary of bearing noises, along with other
noises that may indicate problems.

Transmission bearings generally click
when they fail.

— The input shaft assembly rotates at a
constant speed, so the rate of the
bearing noise (i.e. the number of
clicks per minute) remains constant
regardless of the walking belt speed.

— The speed of the outpur shaft
assembly varies with the treadmill
speed, so the rate of the bearing
noise (i.e. the number of clicks per
minute) increases or decreases along
with the walking belt speed.

Front and rear roller assembly bearings
tend to knock when they fail. (There are
exceptions, however.) Also, the rate of
the bearing noise (number of knocks per
minute) varies with treadmill speed,
because the roller speeds increase or
decrease as belt speed changes.

A stethoscope with an open or tube end, or a
piece of hose about two feet long, is useful for
isolating bearing problems. (Hold one end of
the hose near the suspected bearing, and the
other end near your ear.) Compare several
bearings to determine the sound of a faulty one.
Read the warning on page 4-1 first before
artempting this!

TECHNICIAN ACCESS MODE

The treadmill is equipped with a technician
(priviledged) access mode to aid in trouble-
shooting the controller (DPU) and display.

To enter tech access mode,
simultaneously press and release

STOP BELT, FASTER, and SLOWER.
P000, which indicates that no key is
pressed, appears in the SELECT display.
(You may remain in tech access mode to
perform all tests. It is not necessary to
exit and re-enter the mode.)

To exit tech access mode,simultaneously
press and release the same three keys.

Firmware Revision Numbers

4-2

To display the firmware revision levels of the
DPU and TMU PCB assemblies:

1. Enter the tech access mode. s

2. Simultaneously press STOP BELT and
GRADE UP. The revision level of the
DPU appears in the SELECT display.

3. Simultaneously press STOP BELT and
GRADE DOWN. The revision level of
the TMU appears in the SELECT
display.

Display Tests

To test the displays on the keypanel:
1. Enter the tech access mode.

2. Simultaneously press STOP BELT,
GRADE UP, and GRADE DOWN.

3. The display cycles through one digit at a
time in each display, starting from left
to right across the panel. Each digit dis-
plays the number 8 and the associated
decimal point for one second, then
turns off as the next one lights up.

4. When this is completed, the LEDs
(annunciators) light up individually, i,
starting from the top. The “select”
LEDs illuminate first, followed by the
“units” LEDs.

5. After the LEDs are tested, all the di gits
in all three displays simultaneously
count up from 0 through 9. (No
decimal points are lit up during this
count.)

Key Input Test
To test the keys on the keypanel:

1. Enter the tech access mode. P00O,
which indicates that no key is pressed,
appears in the SELECT display. (If a
key is shorted out, P555 appears.)

2. Refer to Table 4-1 on page 4-3, then
press each key in succession to display
the appropriate code in the SELECT
display. For example, P001 appears
when you press START BELT. P000
reappears when you release the key.

3. Exit the tech access mode as described
on this page.






V-Belt Adjustment

Perform this adjustment procedure each

time you replace or install the V-belt, which
connects the drive motor to the input shaft
assembly. Figure 3-33 on page 3-25 shows its
location.

NOTE

Place a clean sheet of cardboard or a
clean rag on the treadmill deck before
starting this procedure.

1. Remove the hood (page 3-1).

2. Remove cable ties that secure the drive
motor wires.

3. Remove one clamp from either side of
the drive motor that secure it to the
motor base plate.

4, Slip the V-belt off the motor pulley, then
lift the drive motor off the base plate.
Set it down carefully on the walking
deck.

5. Loosen, but do not remove, the four
7/16" hex-head bolts which secure the
motor mounting base to the headframe
location.

NOTE

In the following step, move the base
in 1/8" increments.

6. Adjust the belt as follows:

a. To loosen the belt, move the motor
mounting base towards the front
of the treadmill.

b. To tighten the belt, move the
motor mounting base away from
the front of the treadmill.

7. Verify that the edge of the motor base is
parallel to the edge of the headframe,
then tighten all four bolts. This ensures
that the motor base sits squarely on the
headframe.

8. Place the drive motor on the motor base,
then loop the V-belt over the motor
pulley and the input shaft pulley.

9. Install the motor clamps, then tighten
securely.

3-26

CAUTION

Tighten the motor clamps securely
when you replace the motor to avoid
damage to the TMU Assembly.

10. Check the V-belt tension per Quinton
drawing 019737, Note 13.

a. If the tension is incorrect, repeat
Steps 3-10.

b. When the tension is correct,
replace the treadmill hood

(page 3-1).
Final Drive Belt Adjustment

Refer to page 3-13 for this procedure.

DETERMINING CUMULATIVE USAGE

You can view either the cumulative mileage
or the number of hours of operation on the
treadmill display.

Distance

To determine the total distance, follow these
steps:
1. Power up the treadmill.

2. Simultaneously press STOP and SLOWER
on the display panel.

3. Multiply the number that appears in
the center (SELECT) display by 10 to
obtain the total distance in miles.

Miles = Number in SELECT display x 10.

4. Record the mileage and the date for your
service records.

5. Press CLEAR to clear the display for
operation.

Time

To determine the total operational time for the
treadmill operation, follow these steps:

1. Power up the treadmill.

2. Simultaneously press STOP and FASTER
on the display panel.

3. Multiply the number that appears in
the center (SELECT) display by 10 to
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CAUTION

Do not overtighten the adjustment
screws. Overtightening may damage
the walking belt and roller assemblies.

Remove both gauges.

Adjust the walking belt tracking
following the procedure on this page.

Method 2 (Calipers not available)

Use

CAUTION

Both adjustment screws must be
completely slack before starting this
procedure.

this method only if two belt adjustment

calipers are not available. However, an accurate
measuring device is required.

L.

Thread both tension adjustment screws in
until most of the slack is removed from
the belt. Figure 3-31 on page 3-23

shows where the screws are located.

NOTE

Do not stretch the walking belt at this
point.

Place two pieces of masking tape or two
light pencil marks on the right edge of
the belt exactly 50.000" apart.

Repeat Step 2 on the left edge of the belt.

Alternately turn the left and right adjust-
ment screws one-half turn each time
until the distance between the tape (or
pencil marks) is 50.203" £0.016" on
both sides.

CAUTION

Do not overtighten the adjustment
screws. Overtightening may damage
the walking belt and roller assemblies.

5. Remove the tape, if used in Step 2.
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Adjust the walking belt tracking
using the procedure in the following

paragraph.

Walking Belt Tracking

Perform this procedure:

whenever the belt moves to one side or
the other.

after installing a new walking belt.

each time you remove or replace the
walking belt.

each time you adjust the walking belt
tension.

whenever specified in the procedures in
this Section.

Stay off the belt when adjusting the tracking.

1. Tension the walking belt using either
Method 1 or Method 2 in the previous

paragraph.
WARNING

Do not start the treadmill when some-
one is on the walking belt. The belt
starts moving immediately, and the
sudden start and subsequent loss of
balance could cause serious personal
injury.

2. Start the treadmill and let it run for at
least one minute at minimum speed and
grade.

3. Make the following adjustment to the
right adjusiment screw only:

a. If the belt moves to the right, turn
the screw 1/4 turn clockwise.

b. If the belt moves to the left, turn
the screw 1/4 turn counterclock-
wise.

Figure 3-31 shows the location of the
adjustment screws.

4. After making an initial adjustment, run
the treadmill for at least one minute to
observe how the belt tracks. Adjust-
ments to belt tracking take some time
to become apparent.

5. Repeat Steps 3 and 4 as required.

CAUTION

Do not overtighten the adjustment
screw. Overtightening may damage
the walking belt and assemblies.
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Figure 3-29. Treadmill Control

Assembly (Rear View)

Use a 1/8" Allen wrench to remove the
eight socket screws that fasten the rear

~ cover of the controller to the assembly

(Figure 3-29).

Slide the cover down the uprights to
expose the DPU.

Disconnect the controller cable, located
on the left side of the DPU. See Figure
3-30.

Remove the hex nut that secures the
ground wires to the chassis, then
remove the wire.

Cut the cable tie that connects the cable
to the control panel.

Lift the entire control panel assembly
clear of the uprights.

Reassemble the assembly following
Steps 2-8 in reverse order.

Replacing the DPU PCB Assembly

1.
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If possible, raise the treadmill to maxi-
mum height (15% elevation).

Figure 3-30. Display Processor Unit and
Connections

2. Tum the treadmill off and disconnect the
power cord from the socket.

3. Usea 1/8" Allen wrench to remove the
eight screws that secure the DPU
enclosure rear cover (Figure 3-29).

4. Slide the rear cover down the uprights.

. Remove the hex nut that attaches the
DPU ground wire, then remove the
wire,

6. Unplug the control cable from the DPU.

Remove the eight Phillips screws that
attach the DPU to the key panel.

8. Lower the DPU, then unplug the ribbon
cable connecting it to the key panel.

9. Remove the DPU from the enclosure.

10. Replace the DPU and reassemble follow-
ing Steps 3-8 in reverse order.

Treadmill Control Unit Disassembly

You may either remove or the DPU PCB
Assembly or leave it in place prior to
removing the keypanel




 Scribe Mark
~ Along Siderail

Figure 3-25. Positioning Siderail to
Headframe

that the sprocket turns easily on the
shaft. This will avoid damage to the
pot. See Figure 3-24 on page 3-15.

WARNINGS

Do not wear loose clothing around
rotating machinery.

High voltage is present when the
power cord is plugged in.

15. Restore power and decrease the grade to
run the other rack gear out the top.

16. Reassemble the rack gear as described
above.

17. Calibrate the grade potentiometer as
described on page 3-25.

18. Test the treadmill elevation. Verify that:
a. it operates over the full range of

0-15%.

b. there is no binding when it moves
up or down.

c. the elevation pot chain is aligned
correctly.

3-18

19,
20.

d. the grade motor chain is also
aligned correctly. A “popping”
sound in the chain indicates that
it is misaligned. =

Turn the treadmill off and unplug it.

Replace the hood. Be sure to reconnect
the reset switch.

Replacing the Pinion Shaft

1.

Remove the right siderail, then remove
the rack gear as described in the
previous paragraph, Steps 1-10.

WARNINGS

Do not wear loose clothing around
rotating machinery.

High voltage is present when the
power cord is plugged in.

Restore power to the treadmill, then use
the grade motor to turn the shaft until
the setscrew on the elevation sprocket
is visible (Figure 3-24 on page 3-15.)

. Loosen, but do not remove, the setscrews

from:

a. the elevation sprocket (Figure —
3-23 on page 3-14),

b. the grade potentiometer pinion
sprocket (Figure 3-24 on page

3-15),and

c. the two pinion shaft set collars
(Figure 3-24).

Unplug the treadmill.

Slide the pinion shaft out.

While sliding a new pinion shaft in,
place the elevation sprocket, the set
collars, and the grade potentiometer
sprocket on the shaft.

Replace the rack gear cover plate you
removed in Step 5.

Before performing Step 10, verify that
neither end of the pinion shaft touches
the rack gear cover plates.

Tighten the setscrews on the set collars.



10.

1.1

Push the whole sprocket-and-chain
assembly away from the grade pot.

Remove the 1/2-inch brass nut and the
cable tie. The pot will come off.

Cut the cable ties and disconnect plug
P10 from the TMU PCB assembly.

Replace with a new potentiometer, then
reassemble following Steps 3-9 in
reverse order.

When the grade pot, wires, and setscrews

are in place, calibrate the pot by follow-
ing the procedure on page 3-25.

l Removing the Rack Gears

1.
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If the treadmill will change grade, take
grade to approximately 12% (6-7°).

- Lower the front of the headframe on

6-inch wooden blocks to take the
weight off the wheels.

Unplug the treadmill, then remove the
hood (page 3-1).

If the rack gear is completely jammed,
replace as described on page 3-17.

'WARNINGS

Do not wear loose clothing around
rotating machinery.

High voltage is present when the
power cord is plugged in.

Restore power to the treadmill and

decrease grade until wheels raise about
1/2" off the floor.

Remove the two 9-16" hex-head bolts
holding the wheels to the rack gears.
Note the arrangement of washers used
as spacers.

Loosen the set screw that secures the
grade potentiometer (pot) pinion shaft
sprocket, then verify that the sprocket
turns easily on the shaft. This will
avoid damage to the pot (Figure 3-24).

Simultaneously press STOP, FAST, and
SLOW on the control panel to place the
treadmill in the technician access mode.

10.

11
12.

Rotate the elevation pot until a positive
number appears in the grade display
window. (Step 10 will not work until
the number is positive.)

Decrease grade until rack gears start

bouncing on the pinion shaft. Hold the
limit switches closed to allow the rack
gear to travel beyond its normal limits.

Unplug treadmill.
Lift rack gears straight out top.

Reassembling the Rack Gear

1.

If the rack gear is completely jammed,
remove as described below. Otherwise,
remove rack gears as described above.

Install new rack gears simultaneously so
that they will be parallel.

WARNINGS

Do not wear loose clothing around
rotating machinery.

High voltage is present when the
treadmill power cord is plugged in.

Restore power to the treadmill,

4. Loosen the set screw that secures the

grade potentiometer (pot) pinion shaft
sprocket, if it is not already loose, then
verify that the sprocket turns easily on
the shaft. This will avoid damage to the
pot. See Figure 3-24 on page 3-15.

Decrease the grade until the gears
bounce two or three times, then
increase the grade. This should
cause both rack gears to mesh in
exactly the same place.

NOTE

When performing the next step, it
may be necessary to turn the grade
pot slightly to keep the elevation
motor running.

Run the rack gears down past the bottom
of the headframe. Hold the limit
switches closed to allow the rack gear

to travel beyond its normal lower limits.



Loosen, but do not re
these Bolts

Drive Pulley o
Cover

 Power Cord

Figure 3-22. Drive Pulley Cover and

3

Bolts

the siderails are tight before loosen-
ing the bolts in Step 3. Failure to
tighten these screws may cause
misalignment in the front roller.

Use a 9/16" socket wrench with a 6"
extension to loosen the four hex-head
bolts which fasten the siderails to the
headframe (Figure 3-21 on page 3-13).
Access the bolts through holes in the
siderail, but do nor remove the bolts.

Loosen, but do not remove, the two

- 7/16" hex-head bolts that fasten the

3-14

front of the drive roller cover to.the
treadmill headframe. They are located
beneath the treadnﬁll (Figure 3-22).

Set the belt tension so that an 0.11"
deflection can be measured at midspan

when a 3.75 1b £0.25 1b load is applied

perpendicular to the belt at midspan.

a. To loosen the belt, move the
headframe towards the deck
assembly.

b. To tighten the belt, move the
headframe away from the deck
assembly.

Figure 3-23. Grade Motor and Line Filter

6. Reassemble the treadmill following Steps
1-4 in reverse order.

GRADE CHANGE (ELEVATION) SYSTEM
Grade Motor

NOTE

Place a clean sheet of cardboard or a
clean rag on the treadmill deck before
starting this procedure. -

1. Block the treadmill headframe securely
with 6-inch wooden blocks to ensure
that the treadmill will not drop when
you remove the grade motor or chain.

2. Remove the hood (page 3-1). However,
do not elevate the treadmill.

3. Remove the cable ties that secure the -
grade motor wires, then disconnect the
wires from the wire harness connectors.
See Figure 3-23.

4. Loosen the set screw that secures the
grade potentiometer (pot) pinion shaft
sprocket, then verify that the sprocket
turns easily on the shaft. This will
avoid damage to the pot (Figure 3-24).
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Figure 3-19. Siderail Screw and Drive
Pulley Retainer

6. Verify that the “T” stamp on each
bearing cap faces up, then use a ratchet
wrench with a long extension to tighten
the bolts. See Figure 3-16 on page 3-8.

7. Install the tachometer beam chopper.

Replace the tachometer optical sensor on
top of the bearing cap, then verify that
the beam chopper is aligned (page 3-6).

CAUTION

Do not test or use the treadmill until
the adhesive has cured. See Step 9
and notes 6 and 14 on drawing
019737.

9. If you installed a new assembly, wait six
hours for the adhesive to cure before
-testing the treadmill. '

10. After the adhesive has cured, install the
hood, restore power to the treadmill
and test the operation of the new
output shaft. Verify that the treadmill
operates through its full speed range.

Replacing the Variable Speed Belt

3-12

Figure 3-20. End Caps and Siderail
Cover

1. Remove the input shaft assembly as
described on page 3-7.

2. Remove the output shaft assembly (page
3-10).

3. Remove the variable speed belt. (Figure
3-18 on page 3-11).

4. Replace the variable speed belt.

5. Replace the output shaft assembly.

6. Replace the input shaft assembly.
Replacing the Final Drive Belt

1. Remove the hood (page 3-1).

2. Remove the bolts which secure the
output shaft assembly.

3. Remove the two Phillips screws from the
siderails. These screws attach the hood
to the siderails at the rear of the hood.
See Figure 3-19.

NOTE

When replacing the screws, note that
the gap between the siderail cover and
the head of each screw must be



NOTE

The speed change spindle assembly
may be held in place with either a
retaining ring or a 3/16" Allen-head
shoulder screw.

Input Shaft Assembly Replacement

CAUTION

Read these instructions completely
before starting this procedure!
Loctite Primer T, Loctite 660, and
Loctite RC 680 are required 1o insiall
a new shajft assembly. The input shaft
bearing caps and pulley must be
bonded to the shaft assembly before
use, and the adhesive requires a
minimum cure time of six hours
before operating the treadmill.

1. Remove the speed change motor,
bracket, and input shaft assembly from
the treadmill following the procedure
described on page 3-7.

2. Align the speed change fork with the
pin on the base of the headframe, then
insert the spindle bearing into the bore
provided in the headframe (Figure 3-17
on page 3-9.)

3. Pull the transmission belt to the
bottom of the transmission output
pulley assembly and spread the output
assembly sheaves apart to create slack
in the belt.

NOTE

Perform the following step only if
you are installing a new input shaft
assembly. Otherwise, go to Step 5.

4. 1If you are installing a new shaft
assembly, prepare the bearing caps
and the input assembly following the
gluing procedures in drawing 019737,
notes 6 and 14. The dimension for the
input pulley location appears on Sheet
3, Zone C-6.

5. Put the end of the input shaft assembly
through the slack in the transmission
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10.

L1.

12,

13.

belt, then insert the movable sheave’s
bearing cap into the fork on the speed
change spindle assembly. The rounded
end of the cap faces up (Figure 3-17).

NOTE

Verify that the “T” stamp on each
bearing cap faces up. See Figure 3-16.

Reinstall the speed change motor and
bracket by reversing Steps 5-9 in the

previous paragraph ("Input Shaft As-
sembly and Speed Change Assembly

Removal™).

Insert the mounting bolts through the
bearing caps, then complete the assem-
bly per drawing 019737, note 6.

Install the V-belt between the motor
pulley and transmission pulley. Verify
that the alignment is correct, then
tighten the setscrews on the input
pulley.

CAUTION

Do not test or use the treadmill until

the adhesive has cured. See Step 9 —
and notes 6 and 14 on drawing

019737,

If you installed a new assembly, wait six
hours for the adhesive to cure before
testing the treadmill.

Attach the electrical connectors and
reassemble the treadmill as required.
The wires are color-coded.

Check the V-belt tension per Quinton

drawing 019737, Note 13. If required,
adjust the tension following the proce-
dure on page 3-26 of this Manual.

Replace the hood cover. Be sure to
reconnect the reset switch.

After the adhesive has cured (Step 9),
replace the hood, restore power to the
treadmill, and test the operation of the
new input shaft. Verify that the tread-
mill operates through its full speed
range.
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Figure 3-13. Loosening Variable Speed
Belt
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Figure 3-15. Upright Ground Wire
Connection

Figure 3-14. Speed Change Motor
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Figure 3-16. "T" Stamp Shows Bearing
Cap Orientation



Tach Pickup
(Clean with
Cofton Swab) 4

i

Figure 3-10. Cleaning the Optical Sensor

8. Reconhecf plug 158. |
9. Tie down the wire harness with cable ties.

Cleaning the Optical Sensor and LED

Dust or dirt on the surface of the sensor and
LED may cause the tach to fail because it will
not be able to detect light passing through
notches in the chopper wheel. This will cause
the (undetected) feedback speed to differ from
the value displayed on the control panel, which
in turn will cause the TMU to generate error
code E202 on the display. To clean the sensor

- assembly, follow these steps:

1. Remove the optical sensor following
Steps 1-3 of the “Optical Sensor
Replacement” paragraph on page 3-5.

2. Moisten a cotton swab with alcohol, then
gently rub it between the sensor and
the LED to remove any dirt (Figure
3-10).

3. Allow the alcohol to dry.

Replace the optical sensor, then align
the beam chopper as described on this

page.
5. Replace the hood cover.
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6.

Power up the treadmill, and increase
belt speed to 5 mph. If error code E202
appears on the display again, refer to
Table 4-1 in Section 4.

Beam Chopper Replacement

1.
2,

Remove the hood as described on page 3-1.

Remove the two screws that hold the
tachometer optical sensor in place, then
move the sensor out of the way. See
Figure 3-9 on page 3-5.

Remove the beam chopper. Use a 1/8"
Allen wrench to remove the bolt and
the chopper wheel from the end of the
output shaft.

Replace with a new beam chopper.

Replace the tachometer optical sensor on
the bearing cap.

Align the beam chopper wheel per the
procedure in the following paragraph.

Beam Chopper Wheel Alignment

1,

Unplug the treadmill, then remove the
hood as described on page 3-1.

Center the beam chopper wheel by
sliding it along shaft with a screwdriver
and checking its relationship to the
tachometer LED.

Move the beam chopper until it is in the
exact center of the gap.

REPLACING THE TREADMILL PCB
ASSEMBLY (TMU PCBA)

NOTES

= Place a clean sheet of cardboard or
a clean rag on the treadmill deck
before starting this procedure.

» To change fuses, refer to Table 4-4
on page 4-5.

Remove the hood (page 3-1).

Remove one clamp from each side of
the drive motor that secure it to the
motor base plate (Figure 3-5 on page
3-3).



P_ov&qr ‘Cord
Connection
(Front)

Transformer

Figure 3-6. Drive Motor (Mercury) Relay
(K1)

CAUTION

To avoid damage to the TMU Assem-
bly, be sure to tighten the clamps that
secure the drive motor to the motor
base.

8. Check the V-belt tension per Quinton
drawing 019737, Note 13. If required,
adjust the tension following the proce-
dure on page 3-26 of this Manual.

9. Attach the electrical connectors and
reassemble the treadmill following
Steps 2-4 in reverse order. The wires
are color-coded.

10. Replace the hood cover. Be sure to
reconnect the reset switch.

Drive Motor (Mercury) Relay K1
Replacement

1. Remove the treadmill hood as described
on page 3-1.

2. Note the color and arrangement of wires
to the mercury relay. See Figure 3-6.

3. Remove the wires to the relay:

Figure 3-7. Speed Change Motor

a. Two wires to motor.

b. Two wires to power cord.

c. Two wires to connector P11.
d. Three wires to connector P3.

Replace with a new relay, then reconnect
the color-coded wires you removed in
Step 3. Drawing 019737 indicates the
connection point reference.

Replace the hood and cover . Be sure to
reconnect the reset switch.

6. Restore power and test the treadmill.

Speed Change Motor

Replace the speed change motor if the gears
break or if the motor burns out.

1.

Remove the treadmill hood as described
above.

Unplug the quick disconnects from the
line filter (Figure 3-7).

Loosen the four screws and washers that
hold the speed change motor to the
bracket (Figure 3-14 on page 3-8).



Reset Switch
Connector (Polarized)

Figure 3-1. Removing Treadmill Hood
Cover

Figure 3-2. Reset Switch and Connector

Réar Hood Screw
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Keyslot in Hood
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Controller Ground
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Figure 3-3. Hood Removal

Figure 3-4. Ground Connections to
Frame






A power supply monitor chip (U16) continually
checks the status of the +5 V supply and resets
U15 if the monitor detects a fault condition.

If a power fault occurs, flip-flop U14-8
is set, which turns on the treadmill
RESET indicator through buffer U5.

If a drive motor thermal overload
occurs, an internal switch in the motor
connected to J5-3,4 opens, activating
optical coupler U6. This sets flip-flop
U14-6, which also turns on the RESET
indicator via US5.

Table 2-2 on page 2-7 lists the microconiroller
outputs, while grade and speed inputs to the
microcontroller are discussed on the next page.

Microprocessor Verification of Optical
Tachometer Operation

Microcontroller U15 uses serial input data from
J8, the tachometer input, to determine treadmill
belt speed. The event counter in U15 counts
positive transitions from J8, while peak detector
U11B/CR18 and comparator U10A analyze the
upper threshold voltage of this signal to verify
that the optical tach is functioning correctly. If
the light intensity in the optical interrupter
circuit is not sufficient, an error signal is sent
to U1S5 that:

1. shuts down mechanical operation of the
treadmill.

2. generates the appropriate error code for
display on the Controller.

NOTE

Dirt accumulating in the slot between
the photoemitter and the phototransis-
tor may block some of the light and
cause an error message.

GRADE MOTOR OPERATION

(Refer to schematic drawing 019765-201, Sheet
1.) Microcontroller U15 sends grade change and
direction signals to the grade motor, and
receives grade feedback via connector J10. U15
reads the analog signal from the tap of the

grade potentiometer, then performs an analog-to-
digital conversion to determine the current
grade. (The level of the 0- to +5-volt signal is
proportional to the grade.) When the voltage

2-8

reaches the appropriate level, Ul5 switches the
grade motor off.

The grade motor is controlled by K3 and K4,
two solid-state relays that half-wave rectify the
AC line voltage. (Each relay is a single SCR
with an isolated driver.) 208-230 VAC is routed
via J3 through 2 Amp fuses F6 and F7. The
voltage leaves the TMU via J4-7,8, enters
isolation transformer T2 where it is stepped
down to half-wave rectified 115 VAC, then
returns on J4-5,6.

K3 drives the treadmill grade down.
K4 drive the grade up.

The treadmill grade decreases if relay K3 is
activated. Current flows:

1. through the SCR within the relay during
the negative half-cycle of the AC
waveform,

2. through the down limit switch SW2 via
J6, then

3. back to the grade motor via J4-2,4,
lowering the treadmill.

Limit switch SW2 protects against negative
overtravel by cutting off current to the grade
motor if the grade pot malfunctions.

Positive grade change occurs in the same way
when relay K4 is activated, and limit switch
SW1 protects against positive overtravel.

U7, U8, and U9 (Sheet 2) are the interface
between the U15 and K3/K4: they process the
microcontroller grade change and direction
commands. U8 serves both as a discriminator
and a relay driver. The change command
enables the drivers.

SPEED CHANGE OPERATION

There are two modes of speed change: normal
speed change and high speed deceleration. The
position of relay K1, which is controlled by
the “hs op” output from microcontroller U15,
determines the mode.

Normal Mode

Speed change is in normal mode when relay K1
is in its normal position. The normal speed
change circuitry consists of an H-Bridge (U1),
flyback diodes CR7 through CR10, sense
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Treadmill Drive and Idler Pulleys

The timing pulley on the output shaft drives the
treadmill drive pulley. The drive pulley drives
the walking belt and the treadmill idler pulley.

Pinion Shaft and Rack Gears

The pinion shaft and rack gears allow the entire
treadmill to tilt for grade changes. The pinion
shaft has machined teeth at both ends to move a
parallel pair of rack gears up and down. Factory-
set electronic limits establish the 0-15% grade
range, and microswitches prevent upward or
downward overtravel beyond these limits.

ELECTRONIC THEQRY OF OPERATION

The treadmill electronics consists of two PCB
Assemblies, as indicated in Figure 2-1:

1. The Display Processing Unit PCB
Assembly is located in the Display
Panel. It is called the DPU.

2. The Treadmill Unit PCBA is located
under the treadmill hood. It is referred
to as the TMU.

The DPU:
displays speed in mph or km/hr.
displays grade in per cent (%).

displays elapsed time, elapsed distance
(miles or km), or pace (mph or km/hr).

displays diagnostic information for the
treadmill if an error condition occurs.

displays cumulative time of use and
distance operated, when selected by the
service representative.

performs an electronic self-test when the
treadmill is powered up.

enables a special access mode for
manufacturing and service testing,

includes the circuitry for the magnetic
access switch on the key panel.

The TMU has the following functions:
starts and stops the walking belt.
increases and decreases belt speed.
increases and decreases grade.

The TMU operations are enabled via software
commands from the DPU to the TMU.

2-4

NOTE

‘When components and pinouts are
specified, the component type and
number are given first, followed by
a hyphen and the pin number. If
several pins are referenced, they are
separated by commas. For example,
“J1-3” refers to “Jack 1, pin 37, and
“P7-4,13” refers to “Plug 7, pins 4
and 13”.

DPU OPERATION

Introduction

Schematic drawing 019027-201 at the end of
this Manual shows the electronic layout of the
Display Processor Unit (DPU). The design is
based on a single chip microcontroller, U9.

U9 communicates with the TMU via a
built-in serial communications port that
connects to J1.

U9 uses external ROM device U10 for
program storage.

A single programmable and display interface
device (U12) polls the key panel switches,
sending an interrupt to the microcontroller if
a switch is depressed. All switches are then
polled and debounced in software.

NOTE

Microcontroller U9, external ROM
U10, and interface device U12 share a
common data bus.

U12 also decodes the seven-segment display
data for each display module. Each module is
strobed at a 200 Hz rate. Qutputs SLO through
SL3 provides the code for which module is
being strobed. U13 drives the display LED seg-
ments, while Ul and U2 decode the strobe data.

A +5 V monitor circuit (U8) resets the
microcontroller in the event of power failure. If
a reset occurs, counter U17 times out, causing
the displays to be blanked.

There are two common power supplies on the
DPU:

+12 V, which is used for the displays. It
is routed from the TMU to the DPU.

P
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Figure 2-1. Functional Block Diagram (Mechanical)

Shafts, Belts, and Pulleys

An input shaft assembly, output shaft assembly,
belts, and pulleys function as the transmission.
Figure 2-2 illustrates this arrangement.

Input Shaft Assembly

The input shaft includes a machined V-belt
pulley, the fixed and movable sheaves that
comprise the input pulley, and the speed change
spindle assembly. A V-belt links the drive
motor output shaft with the input shaft, which
turns at a constant speed.

The speed change spindle assembly consists of
a fork, a speed change spindle, and a yoke. As
the speed change motor turns the spindle, the
fork moves laterally on the input shaft, control-
ling the movable sheave. The speed change
spindle assembly positions the movable sheave
on the input shaft.

2-2

Outpur Shaft

The output shaft includes a spring, the movable
and fixed sheaves that comprise the output
pulley, and a timing pulley. The output shaft
turns at a variable speed that depends on the
pitch diameters of the input and output pulleys.

Variable Speed Belr

A variable speed belt links the input and the
output shaft assemblies. The four sheaves are
angled, so the variable-speed belt is forced in
or out between pairs of sheaves, and therefore
increases or decreases pitch diameter.

Spring tension against the movable sheave on
the output shaft forces the belt outward,
increasing the pitch diameter of the output
pulley. When the speed change fork moves the
movable sheave on the input shaft inward, the
pitch diameter of the input pulley increases,
causing a simultaneous decrease in the pitch
diameter of the output pulley, which increases
the speed of the walking belt.

—



Table 1-1. Specifications

PERFORMANCE

Maximum Rated Load 320 Ib (145 kg)
Belt Speed Range 1.2 - 12 mph
(Continuously Adjustable) (1.9 - 19.2 krv/hr)
Grade Range 0-15%

PHYSICAL

Walking Area (Nominal)

20 x 60 in. (51 x 152 cm)

Floor Space Required

31 x87in. (79 x 221 cm)

Walking Surface Height

5.3 in. (13.5 cm)

Handrail Height above Floor

43 in. (109 cm)

Treadmill Weight

450 Ib. (205 kg)

Shipping Weight

650 Ib. (295 kg)

Power Cord Length

10 feet (3 m)

ENVIRONMENTAL

Operating Temperature

50° - 122° F (10° - 40° C)

Storage Temperature

-13°-165° F (-25° - 75° C)

Humidity (Non-condensing)

3 - 95%

Table 1-2. Power Options and Requirements

oo o | e | g | e T e
313-001 220 60 16 20

CiubTrack 313-002 220 50 16 20

=4 313-003 200 60 16 20
313-004 200 50 16 20

I
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Other quality exercise equipment available from Quinton:

OAR™ Rowers

CTR™Rowers

SkeeCros® Il Cross Country Ski Machine -
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Monarch™ Exercise Bicycles
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Monarch is a trademark of Monarch AB

Loctite is a registered trademark of Loctite Corporation
Copyright 1991 Quinton Instrument Company
All rights reserved.

Service Manual—Publication No. 000313-830
Text—Part Number 000313-839 (Rev New)



